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LOI TUA

Khoa hoc Trai Dt ciing voi cac nganh M6 va Moi truong, ra doi va phat trién ciing voi su tién
hoa cia xa hoi, c6 anh hudng sau rong tdi toan b cac hoat dong séng, phat trién kinh té - x3 hoi
thong qua cac hoat dong bao v¢ va khai thac sir dung tai nguyén, moi truong cua con nguoi. Sy
phat trién manh mé cuia cac nganh nay 1a tién dé cua nhiéu linh vic khoa hoc co ban va tmg dung
khac, ciing nhu 1a cong cu dé thiic ddy cac tién bo cong nghé trén thé gioi.

Viét Nam, sau mot thoi gian dai phat trién dua vao cac ngudn tai nguyén, lao dong gia ré, da
dat duoc nhiéu thanh tyu vé phat trién kinh té-xa hoi. Tuy nhién, nude ta dang phai ddi mat vai
nhiéu thach thirc nghiém trong vé can kiét tai nguyén, 6 nhiém méi truong noi riéng, v6i bién dbi
toan cau noi chung (toan cu ho4, bién doi khi hau, sir dung tai nguyén, méi truong xuyén bién
gidi, phat trién khoa hoc, cong nghé, trong d6 ¢ cach mang cong nghiép lan thi tw - CMCN 4.0...).
Chinh vi vay, Viét Nam can céac giai phap tong hop, trong d6 ¢6 dwa vao KHCN va ngudn nhan
luc EME dé ung pho hi¢u qua voi bién d6i toan cau, hién thuc hoa cac muc tiéu phat trién bén virng,
xay dyng va phat tién nén kinh té va xa hoi tudn hoan, cacbon thép, chéng chiu cao, bao vé moi
truong, phong tranh thién tai,...

Dao tao nhan luc, bdi dudng va trong dung nhén tai 13 van dé ¢6 tim chién luoc, 1a yéu té quyét
dinh twong lai cua dat nudc va gitt vai tro ¢t tir d6i v6i mdi quéc gia. Vi vay, cac chinh phi ¢ hau
hét cac qudc gia trén thé gidi déu coi gido duc 1a qudc sach hang dau. Pao tao dai hoc dong vai trd
quan trong, 1a noi vira sang tao, chuyén giao tri thirc mdi, vira dao tao, phat trién nguén nhan Iuc
trinh d6 cao c6 ning lyc va pham chat dap tng yéu cau phat trién dat nudc (dua vao dai hoc dé
phat trién). Nhén thirc dugc van dé nay, Viét Nam 1a mot trong nhitng qudc gia rit coi trong su phat
trién ctia nén giao duc noi chung, gido duc dai hoc noi riéng dé chan hung dat nudc, nhat 1a trong
bdi canh bién d6i toan cau.

Khoa hoc va cong nghé (KHCN) Trai Dat, Mo va Méi trudng (EME) tao ra nén tang tri thirc,
can ctr khoa hoc, thyc tién va giai phap cho viéc sir dung khon khéo, bao vé tai nguyén, moi trudong
va duy tri tinh bén ving ctia Trai Dat cho sy phét trién kinh té - xa hoi, img phé hiéu qua vai bién
ddi khi hau, thién tai, dam bao cho twong lai thinh vuong va an toan. Khoa hoc, cong nghé Trai
Pt - Mo - Moi truong 14 nén tang, giai phap dé dat hau hét cac muc tiéu phat trién bén viing, xay
dung va phat trién kinh té, xa hoi xanh, tudn hoan, cacbon thép, chéng chiu cao, chu dong ung pho
v&i cace bién d6i toan cau. Viéc thuc hién cac muc tiéu nay da va dang dat ra cac yéu cau cao vé
chét lugng gido duc, trong do c6 nang luc sang tao va kha nang co6 va tao viéc lam ctia nguoi hoc
sau khi t6t nghiép, da dang hod nganh nghé,...dap ing yéu cau ctia cong nghiép hoa, hién dai hoa
dat nudc, phat trién bén virng va tmg phé bién dbi toan cau va thach thirc ciing nhu co hdi cua gido
duc trong nén taing CMCN 4.0. Nhitng van dé nay 13 nhirng thach thirc co ban doi hoi can doi méi
can ban va toan dién cong tac dao tao va nghién ctru khoa hoc, cong nghé nham nang cao chit lvong
ngudn nhan luc ciia toan xa hdi va trong linh vuc EME néi riéng.

Xuét phat tir nhu cau trén, Hoi thao thudng nién 1an 2 lién nganh Khoa hoc Trai Dat - Mo -
Moi trudong v6i chii dé “Poi méi cong tac dio tao va nghién ciru khoa hoc nhim nang cao chat
lwong nguon nhén luc trong linh vue Trai dat - Mé - Moi truong” (Sustainable Earth, Mine,
Environment (EME 2019) dugc Hoi dong Gido sur Lién nganh Khoa hoc Trai dat - M6 phdi hop
v6i Tong cuc Khi twong Thity van, cac Truong dai hoc va Vién nghién ctru td chtrc nham tap hop
tri tué, trao d6i, thao luan va dé xuét cac giai phap pht hop cho nhitng van dé cap thiét néu trén.

BAN TO CHUC



13

26

32

42

49

S8

66

76

86

MUC LUC
Bai bao khoa hoc

Tran Hong Ha: Dinh huéng mot nén kinh té tuan hoan trong thoi ky cach mang cong nghé 4.0

Mai Trong Nhuén, Trin Thanh Hai, Nguyén Thi Hoang Ha, Nguyén Tai Tué: Mot s6 giai
phap dbi méi cong tac dao tao va nghién ctru khoa hoc nham nang cao chat luong ngudn nhan
lyc trong linh vuc khoa hoc Trai dét - Mo - Mai truong

Tran Hong Thai: Thyc trang ngudn nhan lyc va nhu cau dao tao trong linh vire nganh khi twong
thuy van

Pio Viét Poan, P Ngoc Anh, Ping Trung Thanh, Trin Tuin Minh, Nguyén Vin Manh:
Xu thé cai cach chuong trinh dao tao tai cac nudce trén the gidi - thach thirc va co hoi ngudn nhan
luc linh vuc Trai dat - M6 - Mbi truong

Cong Thanh, Nguyén Quang Hung, Mai Vin Khiém: Di méi phuong phap dao tao thich
ung voi nhu cau nhan lyuc nganh Khi tugng Thiy van tai Truong Pai hoc Khoa hoc Ty nhién,
PHQG Ha Noi

Nguyén Manh Khai, Hoang Anh L&: Dinh huéng ting cudng cong tac dio tao cdc nganh,
chuyén nganh trong linh vuc moi trudong dép tng yéu cau diy manh cong nghiép hoa, hién dai
hoéa va hoi nhap qudc té

Pham Thi T6 Oanh: Giai phap trong phat trién chat luong ngudn nhan lyc trong linh vyc moi
truong

Ping Thi Thanh Lé, Nguyén Ky Phung, Té Thi Hién, Nguyén Thi Thu Hién, Huynh Ngoc
Thiy An, Vo Van Anh: Nang cao nhan thtc vé tiéu dung bén viing ctia hoc sinh trung hoc phd
thong khu vuc ndi thanh thanh phé Ho Chi Minh

Lé Thi Lé: Dao tao nguén nhan luc du lich chét lugng cao trong xu thé hoi nhép va cudc cach
mang cong nghi¢p 4.0

Tran Hong Thai, Mai Vin Khiém, Nguyén Vin Huéng, Nguyén Ba Thiy, D Pirc Tién:
Xéc dinh kha nang x4y ra ddc trung cyc tri cuong d¢ bao va nudc dang do bao dén cac khu vuc
ven bién dua trén cac mo phong khi tuong-hai van

O



98

111
120
130

139

146

155

164

174
186

193

Q)

Bai bao khoa hoc

Vii Thuty Linh, Nguyén Duy Liém, Phan Thi Ha, H6 Minh Diing, Nguyén Kim Loi: Danh
gia xu the cua ngap lut va xam nhdp man tai thanh pho H6 Chi Minh dya trén mo6 hinh SWAT
va HEC-RAS trong bbi canh bién d6i khi hau

Nguyen Ngoc Truc: Characteristics and applicability of granulated blast furnace slag (GBFS)
as construction materials in Vietnam

Tran Hong Thai, V6 Vin Hoa: Nghién ctru tng dung loc Kalman dé hiéu chinh dy bao quy
dao va cuong do bao cho mot s6 md hinh du bao so tri toan cau

Ngé Tra Mai, Phan Thi Thanh Hing: Dy bio bién dong chét luong nudc song Hau do qué
trinh nang cong suat Nha may gidy Lee and Man Viét Nam

Vii Hai Ping, Nguyén Minh Huén, Nguyén Ba Thity, Pd Ngoc Thue: Nghién ctru cac dic
trung bién dong cua trudng nhiét dd bé mit ving bién Nam Trung Bo giai doan 2002-2018

Hoang Phan Hai Yen: Current development situation of marine economy in Quang Binh
Province

Nguyén Quang Hung, Nguyén Phuée Tho: Ung dung mé hinh thuy lyc hai chiéu tinh toan
ngdp ung cho do thi ven bién - Ung dung tai quan Ninh Kiéu, thanh phé Can Tho

Dinh Van Chau: Permeation behavior of water and acid solution/vapor into undegradable
polymer

Vii Vin Thing, Tran Duy Thirc, Nguyén Quang Trung: Thir nghiém dong hoa sé liéu bang
WRF 4D-Var trong dy bao mua ¢ khu vuc Nam Bo

Tran Thi Tuyen, Kazuya Takahashi: Relationship between mangrove vegetation and to-
pography, hydrological regime in Hung Hoa, Vinh City, Nghe An

Mai Vin Khiém, Ha Truong Minh, Pham Quang Nam, Vi Viin Thing, Nguyén Quang
Trung: Lua chon thanh phén du bao td hop cho h¢ théng du bao han mua



DOI:10.36335/VNJHM.2019(EME2).1-12 BAI BAO KHOA HQC

PINH HUONG MOT NEN KINH TE TUAN HOAN TRONG
THOI KY CACH MANG CONG NGHE 4.0
Tran Hong Ha'

Tém tit: Viét Nam, sau mot thoi gian dai phdt trién dwa vdo cdc nguon tai nguyén, lao dong gid
ré, da dat dwoc nhiéu vé phat trién kinh té-xa hoi. Tuy nhién, nwéc ta dang phai déi mdt voi nhiéu
théach thirc nghiém trong vé can kiét tai nguyén, 6 nhiém méi trwong va bién doi khi hau. Vi thé Viét
Nam can thé hién trach nhiém trong giai quyét nhitng thach thirc toan cau do 6 nhiém méi trirong,
bién doi khi hdu, nang cao suc canh tranh cua nén kinh té. Xay dung mot xa hoi co y thire tan dung
dirge nguon nguyén vit liéu da qua sir dung thay vi tiéu ton chi phi xir Iy, giam thiéu khai thac tai
nguyén thién nhién, tan dung téi da gid tri tai nguyén, han ché téi da chat thai, khi thai ra méi
trieong, bao vé sikc khoé ngieoi dan. Can dinh hwéng xdy dung nén kinh té theo xu hwéng tién tién
dé giam riii ro vé khiing hodng thira san pham, khan hiém tai nguyén, tao ra co héi viéc lam va dau
tw méi, giam chi phi san xudt, tang chudi cung iing. Xudt phat tir tinh hinh thuec té cia Viét Nam va
kinh nghiém tir cdc nude tién tién, kinh té tuan hoan la gidi phdp hitu hiéu dé phat trién bén viing
kinh té - xd héi ciia ddat mede, phit hop voi diéu kién cac nguon tai nguyén han ché va dang dan can
kiét, méi trwong dang bi suy thodi. Viét Nam can tdp trung truén khai cdc gidi phdp nham thic day
sw chuyén dich tie Kinh té tuyén tinh sang Kinh té tuan hoan. Bai bdo nay dwa ra nhitng co sé dinh
hiweémg nham thiic day phat trién kinh té tuan hoan cho Viét Nam dwgc xem nhir la mét tat yéu cia

qud trinh phat trién.

Tir khéa: Kinh té tuan hoan, Can kiét tai nguyén, O nhiém méi truong, Bién doi khi hdu, Phdt

trién bén viing.

Ban Bién tdp nhan bai: 11/12/2019  Ngay phan bién xong: 12/12/2019

1. Mé dau

Mb hinh phat trién kinh té truyén théng, hay
con goi 1a kinh té tuyén tinh (Linear Economy)
¢6 dac diém Khai thac tai nguyén tir moi truong
tu nhién 1am dau vao cho hé thng kinh té, qua
qué trinh San xudt, Tiéu dung va cubi ciing Thai
loai ra méi trudng, din dén gia ting chét thai,
can kiét tai nguyén thién nhién va gy 6 nhiém,
suy thoai moi truong, vuot qua gidi han stc chiu
tai ctia moi truong. Nam 2018, Mang ludi Dau
chan toan cau GFN udc tinh nhu cau vé tai
nguyén thién nhién cho cac hoat dong kinh té cua
con ngudi hién nay da gap 1,7 1an kha nang dap
g cua trai dat [1]. Vi thé, néu khong thay ddi
cach thirc phat trién, viéc can kiét tai nguyén l1a
khong thé tranh khoi. V& rac thai, chi tinh riéng
réc thai nhira d6 ra bién cua thé gioi nam 2014 da
la 150 triéu tan; du doan dén nim 2050 néu

Ngay dang bai: 20/12/2019

khong c6 nhitng giai phap hitu hiéu, tong khi
luong rac thai nhya tham chi s€ nhiéu hon téng
khéi lugng ca trong cac dai dwong [2]. Vi Viét
Nam, hién nay ching ta dang phai d6i mat véi
céc van dé vé tai nguyén va moi truong, hau qua
ciia mo hinh kinh té tuyén tinh, ndi lén la:

i) Tiéu thy nang luong tang nhanh va suy
giam tai nguyén: Ti€u thu ndng luong cua Viét
Nam trong nhiéu nam tr¢ lai ddy ting gip doi so
v6i toc do tang truong GDP khién ké tir nam
2015, Viét Nam da tré thanh nuéc nhap khau
rong nang luong [3]. Nhiéu tai nguyén hién dang
suy giam nghiém trong, tiéu biéu la than da
(Hinh 1).

T mdt nue van tu hao vé xuat khau than,
Viét Nam bét dau phai nhap than tir ndm 2001
va dén nam 2015 di tré thanh nude nhap khau
rong than (Iwong nhap khau 16n hon xuét khau).

Uy vién Ban chdp hanh Trung wong Bang, B trucng Bé Tai nguyén va Moi truong

Email:thha@monre.gov.vn
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Dy bao t&i nam 2030, nudc ta co thé phai nhap
khau t&i 100 triéu tn than mdi nam [4]. Ngoai
than dé thi Viét Nam con phai lién tuc tang nhap
khau dau tho, tham chi sat thép, cac kim loai
thuong, chat déo nguyén liéu, nguyén phu liéu
cho dét may va da giay (Hinh 2).
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Hinh 1. Viét Nam tro thanh nuoc nhdp khau
rong than ké tir nam 2015 [4-5]
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Hinh 2. Cdc nhém hang nhdp khéu cé mikc ting
Vé gid tri Iom nhat trong nam 2018 (Nguén: Bdo
cdo cia Tong cuc hdi quan (2019))

RO rang, cac tai nguyén cua chung ta dang bi
suy giam, khong dap ung dugc nhu cau phat
trién kinh té trong nudc;

i1) Phat thai tdng nhanh: Theo B Tai nguyén
va Moi truong, nam 2009, chat thai ran thong
thudng phat sinh khoang 28 triéu tin/nam [6] va
khao sat méi day cho thay chat thai ran phat sinh
14 37 triéu tan. Trén pham vi toan quéc, chét thai
ran phat sinh ngdy cang ting vdi toc do gia ting
khoang 10% mdi nim va con tiép tuc gia ting
manh trong thoi gian téi ca vé lugng va mirc do
doc hai [7]. Riéng ddi voi chat thai rén sinh hoat
d6 thi, udc tinh phat sinh trén toan qudc ting
trung binh tir 10-16% mdi nam [8]. Theo bao co
gan day cua Ngan hang thé gioi World Bank,
chét thai ran d6 thi ciia Viét Nam nam 2016 1a
11,6 triéu tan, du bao ndm 2030 1a 15,9 triéu tan,
tang 38% so véi nam 2016 [9]. Bac biét, mac du

TAP CHi KHi TUQNG THUY VAN

Nehin tan

chi xép thir 68 thé gidi vé dién tich, thir 15 thé
giéi vé dan s6, nhung Viét Nam hién xép dung
thir 4 thé gidi vé rac thai nhua, v6i 1,83 triéu
tan/nam [10] (Hinh 3);
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Hinh 3. Viét Nam diing thir 4 thé gidi vé raic
thai nhyea thai ra bién [10]

ii1) Tai st dung, tai ché con han ché: Cho dén
nay, van dé phan loai rac tai ngudn van chua
duoc trién khai mé rong. Chét thai ran sinh hoat
dugc xur 1y chu yéu bang phwong phap chon 1ap
16 thién hodc 10 dot chat thai. Ty 18 chat thai rin
sinh hoat dugc giam thiéu hodc tai ché tai cac co
s& xur 1y dat khoang 42% [8]. Mot s6 nganh duoc
coi la c6 kha nang tai ché cao, trén thuc té van
con nhiéu han ché & chinh khia canh nay. Tiéu
biéu 1 nganh gidy. Hinh 4 cho thiy san lugng
gidy cua Viét Nam ting 1én khong ngimg qua
thoi gian, dac biét 1a giai doan sau nam 2007 —
khi Viét Nam bat dau gia nhap to chitc Thuong
mai thé gi6i;
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Hinh 4. San lwong gidy ciia Viét Nam tir nam 1995
dén nam 2015 (Nguon: Nién gidm thong ké 2017)
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iv) O nhiém moi truong gay thiét hai nghiém
trong: Theo World Bank [11], chi riéng 6 nhiém
khong khi di khién Viét Nam mat di 5,18% GDP
ctia nam 2013. O nhiém nudc ciing c6 thé giy
thiét hai cho Viét Nam tdi 3,5% GDP vao nam

S$6 phuc vu Hi thao chuyén dé
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2035 [12]. D6 1a chua tunhs toi 6 nhidm dét, va
suy thoai dat dang anh hudng nghiém trong t6i
hoat dong san xuit néng nghiép, von 1a nghé
truyén thong bao nim qua cia phan 16n ngudi
dan Viét Nam. Mot sé nim gﬁn day, cac su )
moi truong tir viée xa thai cua cac nha may, nhu
cac vu viéc cua nha may Vedan, cong ty Formosa
Viing Ang, cong ty ¢ phan mia duong Hoa
Binh,... gay thiét hai 16n t61 h¢ sinh thai nhitng
khu vuc bi 6 nhiém. Pic biét, Viét Nam nam
trong s6 cac qudc gia d& bi ton thwong nhit do
bién d6i khi hau [13-14]. Nam 2010, bién ddi khi
hau va thién tai da gay thiét hai 5,14% GDP cua
Viét Nam, va con sd nay c6 thé 1én t6i 11% vao
nam 2030 [15] (Hinh 5).
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Hinh 5. Thiét hai do bién déi khi hdu va thién
tai so voi GDP cua mét s6 nuoe [15]

2. Nguyén Iy ctia nén kinh té tuin hoan

Trudc nhitng van dé trén, nhiéu nude hién
nay dang thuc hién chuyén d6i sang nén Kinh té
tuan hoan (Circular Economy), Viét Nam ciing
khong thé nim ngoai xu thé d6. Kinh té tuan
hoan dya trén nguyén ly dong luc hoc, nhét 1a
dinh luét bao toan vat chat va nang lugng, véi
bt 151 1a két ndi diém cudi v6i diém dau cua qua
trinh kinh té, giup cac vat liéu duogc thu hoi tro
lai thanh du vao cho hé thong kinh té (Hinh 6).

Kinh té tuan hoan (KTTH) di sém duogc dua
ra tir nhitng nam 60 va 70 cua thé ky trudc boi
mot s6 nha kinh té méi truong va kinh té sinh
thai [17]. Thuc hién KTTH sé& giup dong thoi
thuc hién cac muc tiéu kinh t&, méi truong va xa
hoi. Uéc tinh thyc té tai Chau Au, Kinh t€ tuan
hoan c6 thé tao ra loi ich 600 ti Euro mdi nim,
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580.000 viéc lam mai va gitip giam phat thai khi
nha kinh [18-19]. KTTH hién nay khong chi Ia
3R (giam thiéu, tai st dung, tai ché) ma quan
trong 1a tai tao va khoi phuc, thong qua thiét ké
(bao gdm ca thiét ké chat thai). KTTH khong
phai 13 mot mé hinh dong nhét cho ca nén kinh
té, ma d6 1a nén kinh té c6 chira cac mé hinh
KTTH (mé hinh tuan hoan vat lidu trong san
xuit san pham, mé hinh tuan hoan trong chudi
cung tmng,..). Vi thé, KTTH dugc hinh thanh
ngay tir nhitng hanh dong nhé nhat. Theo do,
KTTH c6 3 ndi ham co ban gdm: (a) Bao ton
va phat trién vbn tu nhién thong qua viéc kiém
soat nham st dung hop 1y cac tai nguyén va tai
tao cac hé thong ty nhién; (b) Ti uu hoa loi tirc
cla tai nguyén bang cach tuan hoan cac san
phém va vt liéu nhiéu nhét co thé trong cac chu
trinh k¥ thuét va sinh hoc; (c) Nang cao hiéu sut
chung cta toan hé thong bang cach tdi thiéu hoa
cac ngoai ung ti€u cuc, tham chi thyc hién thiét
ké chat thai.

Vi cac ndi ham ké trén, Kinh té tuan hoan
la mot cach thirc chuyén d6i phu hop trong
bdi canh thyc hién cac muc tiéu cua phat trién
bén vitng (SDGs) va ng ph6 véi bién doi khi
hau. Kinh té tuan hoan gin lién va hd tro cho
viéc thuc hién 10/17 muc ti€u cua phat trién
bién viing, gdom SDG2, SDG6, SDG7, SDGS,
SDG 9, SDG 12, SDG 13, SDG 14, SDG 15
va SDG 17.

Kinh té tuan hoan

Kinh té tuyén tinh

Nguyén liéu thé

San xuét

Tiéu dung

Chét thai

Hinh 6. Kinh té tuyén tinh va kinh té tudn
hoan [16]
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3. Xu hwéng thye hién kinh té tuin hoan
trén thé gioi

Hién nay, kinh té tuan hoan dang tr¢ thanh
mot xu hudng, dugc thuc hién & nhiéu quéc gia
trén thé giéi, gom Khoi lién minh chau Au (di
dau 1a Ha Lan, Puc va Pan Mach), chau My
(tiéu biéu 1a Canada va M¥), chdu A (tiéu biéu
la Trung Quéc, Nhat Ban, Han Quéc va Singa-
pore). Tinh tong s6 da c6 khoang 34 quéc gia véi
118 mé hinh tiéu biéu thyc hién viéc chuyén dich
nay [20].

Chau Au duoc biét dén 1a noi hién dang thuc
day KTTH manh mé nhat. Lién minh chdu Au
(EU) xéc dinh rat rd KTTH khong chi 1a van dé
chat thai. Mic du du kién thong qua D& xuat lap
phap vé van dé chét thai (Legislative proposal on
waste) vao nam 2014, Uy ban Chau Au di tam
dirng va thay thé dé xut nay bang Géi dé xuat
Kinh té tudn hoan (Circular Economy package)
vao nam 2015, nham tiép can van dé rong hon,
quan tAm toan bd cc qua trinh nén kinh té, tur
san xuat va tiéu thu thi truong nguyén liéu thu
cap [21]. Tiép theo d6, khéi lién minh nay da
trién khai K& hoach hanh dong KTTH (EU Ac-
tion Plan for the Circular Economy) va Ké hoach
thiét ké sinh thai 2016-2019 (Ecodesign Working
Plan 2016-2019) [22]. Tir d6, mdi qudc gia thude

khéi ciing trién khai cac hanh dong riéng cia
minh dé thuc hién KTTH mot cach hé théng
nhat.

Tuy nhién trén thyuc té, cdc chinh sach lién
quan dén KTTH d3 xuét hién tir trude do rat lau
& cac qudc gia, voi nhidu cach tiép can khac
nhau. Ngay tai Chau Au, Ha Lan da c6 budc di
dau tién tir nhitng nam 1970, voi “thang
Lansink”, uru tién ngin ngira va han ché phat sinh
chat thai, thic dy tai st dung va tai ché, sau do
1a viée xtr 1y rac bang phuong phap dbt true khi
ap dung bién phéap cudi cing 1a chén lap [23]; tai
Ptc 1a Luat vé Quan 1y chit thai va Chu trinh
khép kin (Closed Substance Cycle and Waste
Management Act) nam 1996 [24, 25]. Tai Chau
My 1a Hoa Ky voi cac cach tiép can dua vao thi
truong ddi voi rac thai tir nam 1677 [26]. Tai
Chau A, Nhat Ban khoi xuéng véi Luat Co ban
cho viéc thanh 1ap mdt xa hdi dya vao tai ché
(The Basic Law for Establishing a Recycling-
Based Society) tr nam 2002 [27]. Nam 2009,
Trung Qudc ciing c6 Luat Xuc tién Kinh té tuan
hoan (Circular Economy Promotion Law) [28].
Chi tiét kinh nghiém ctia mot sb6 nudc tiéu biéu
dugc trinh Bang 1.

Bdng 1. Nhitng thanh tuu dat diege thong qua cdc hanh dong thue hién KTTH ciia cdc quoc gia
dién hinh

Quécgia  Thanh tuu dat dwoc thue hién KTTH

Ha Lan

Diém khoi ddu cia viée tiép can KTTH tai Ha Lan tir ndm 1979 khi de xuét chinh sach trong Iinh vuc quan ly

chét thai ctia Ad Lansink dugc Qudc hoi thong qua. Theo d6, @ xuét nay cung cip mot hé thong phén cép
trong phuong phép quan Iy chét thai (con duge goi 14 “thang Lansink”), uu tién ngan ngira va han ché phat
sinh chit thai, thue day tai sir dung va tai ché, sau d6 14 viéc xir ly rac bang phuong phap dot trude khi 4p dung

bién phép cudi cing 1a chon 1p [23].

Méi day nhét vao ngay 14 thang 9 ndm 2016, trong bbi canh EU ban hanh goi kinh té tuén hoan vao nam
2015, Ha Lan chinh thuc trién khai chuong trinh toan Chinh phu cho mét nén kinh té tuan hoan trong do
hudéng dén dua Ha Lan tré thanh mot dat nude theo tu duy tudn hoan vao nim 2050. Tham vong cta chinh
pht Ha Lan, ciing véi d6 14 cac bén lién quan, nham huéng dén muc tiéu (tam thoi) giam 50% viée sir dung
nguyén liéu thé (khoang san, hoa thach va kim loai) vao nam 2030. Chuong trinh ndy bao gdm cic muc tiéu
hién tai va thiét 1ap mot ké hoach thyc hién cac budc tiép theo dén ndm 2050. Trong d6 vai trd ctia Chinh phit
s& chju trach nhiém chinh trong viéc thiét 1ap cac hanh dong trong qua trinh chuyén dbi nhém dat dugc muc
tiéu ndy. Ngoai vai tro la co' quan quan ly thi truong va dbi tac két ndi, Chinh phu Ha Lan mudn thue diy qué
trinh chuyen d6i nén kinh té theo huéng KTTH, huéng dén nhiing trién vong ddy hira ‘hen va dya trén tiép
can hé thong Trong d6 Ha Lan dat trong tam vao viéc xay dung 1§ trinh thuc hién, vé cong tac quan ly va

trach nhiém cuia moi nguoi.
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Cong hoa
Lién bang
Dbirc

Diic khéi dau kha sém huéng t6i KTTH. Qudc gia ndy bat diu thuc hién trién khai KTTH vao nam 1996.
Diéu nay dugc di kém v6i viée ban hanh Pao luat v& quan 1y chit thai va chu trinh khép kin. Ludt cung cip
mdt khuén khd dé thuc hién quan ly chit thai theo chu trinh khép kin va dam béo viée xtr ly chit thai tuong
thich v6i méi truomg ciing nhu kha ning dong hoa chét thai.

O cép do chau Au, mot s& khung kh phép 1y da dugc thong qua dé thuc ddy nén KTTH khu vuc, nhu Chi thi
khung chét thai, Chi thi chon 14p va Chi thi chét thai Jbao bi va bao bi. Theo d6, Dirc dp dung mot s6 chién
luge dé thic ddy cach tiép can thuc hién KTTH & chp quoc gia, bao gdm viéc giam thidu chat thai, tai sir
dung, tai ché va dbt rac thai dé san xuét dién va nhiét. Mot nén tang cua khung chinh sach tai ché cua buc 1a
dao luat vé déng goi (Verpackungsverordnung), duoc thong qua vao nam 1991 [29].

Durc cam két giam 40% luong khi thai nha kinh néu cac qudc gia thanh vién EU khac ddng ¥ voi muc tiéu
giam 30% ciia EU vao nam 2020. Khung ctia muc tiéu toan nén kinh té nay dugc goi 1a Chuong trinh Nang
luong va Khi hau Tich hop cua Dic, dua ra cdc bién phap chinh sach cho nganh ning lugng. Mot s6 chinh
sach dé thuc hién cac muyc tiéu nay bao gém cac bién phap chinh nhu Pao luat Nang luong tai tao
(Erneuerbare-Energiene-Gesetz, EEG) va céi céch thué sinh théi.

Vuong
quéc DPan
Mach

Pan Mach c¢6 nhidu cong ty hang du tién phong trong cac giai phap KTTH, cing vdi d6 1a cac truyén théng

lau doi vé cac chinh sach doi mai, kich thich nén KTTH cling nhu cac cam két chién luoc lau dai vé hiéu qua
str dung nang lugng va ning lugng tai tao. Pan Mach t6 ra vuot trdi so voi EU28 trén ph?m 16n cac s6 lidu
dugc lya chon vé tai nguyén va tinh sang tao.

Pan Mach xac dinh viéc chuyén dbi sang nén KTTH vn c6 thé mang lai 1oi ich lau dai cho mot nén kinh té
sang tao hon, bén virng va hiéu qua hon. Nhitng tac dong tich cuc dén nén kinh t& Pan Mach trong 5 linh vuc
(gdm thyc phim, xdy dung, may moc, bao bi nhya, bénh vién), chiém 25% nén kinh t& [18]. Tt 5 linh vyc d6,
Pan Mach d4 x4c dinh ra 10 co hoi dé thyc hién KTTH. Cu thé hon, tiém nang kinh t& 16n nhit dugc xac dinh
& trong cac nganh Xay dyng, B4t dong san, Thyc phdm va DS udng.

Pé trién khai KTTH v6i nhitng ky vong trén, Pan Mach da vach ra mét kich ban ngén han trong 5 nam (2020)
va mét kich ban dai han trong 20 nam (2035 da dugc xac dinh), trong do mdi kich ban ¢ ty 1€ thich ing va
vigc tao ra gia tri da dugc udc tinh. Nam 2035 duoc chon dé 1am nam ban 1& nhdm c6 dugc mot s xem xét
danh gia ddy du t6i cac co hoi, ma khong di qua xa cho céc doanh nghiép va bén lién quan kho khan trong
viée d4nh gia cac co hoi cu thé. M6 ta kich ban cung cip mét bdi canh chung dé xéc dinh va danh gia céc co
hoi khac nhau, bing cach noi rd cach thirc méi trudng kinh doanh va hanh vi ciia ngudi tiéu dimg, ciing nhu
cong nghé, c6 thé phat trién trong trong lai.

Canada

Cho dén nay, Canada van chua dua ra mot chién Iugc vé KTTH tich hop, toan dién, nude niy chi trong hon
vé& vén dé bién ddi khi hau va ting truong sach (Clean Growth). Tuy nhién, Canada da thanh lap Hoi dong
khéng chit thai qubc gia (The National Zero Waste Council). Dy duogc coi 1a mot sang kién lanh dao tap hop
chinh phii, doanh nghiép va céc t6 chirc phi chinh phu dé thic ddy ngin chin sy xa thai va chuyén dich sang
nén KTTH & Canada.

Hai dinh hudng chién lugce cling dugc Hoi déng d@ ra cho viéc trién khai KTTH do 1a:

-Thay doi thiét ké: Thay dbi thiét ké san phim va bao bi dé gidm mirc d¢ sir dung vét chit va cho phép ching
¢0 thé dé dang tai str dung, tai ché va thu hoi;

-Thay déi hanh vi: Thayrdéi xuc tac trong hanh vi, gitta tAt ca cac bén lién quan va cc linh vyc cia xa hoi, voi
muc tiéu giam luong chat thai dau ra;

Ngay 28 thang 11 ndm 2018, dua theo nhimg nguyén tic va dinh huéng ma Hoi dong d& ra, Chién lugc quéc
gia vé Khong Chét thai nhya da dugce trao ddi thao luén ) tai hoi thao véi nhidu bén lién quando Bo Moi
truong va Bién ddi khi hdu Canada (ECCC)vaBo Y té Canada (HC ban vé ké hoach quan ly héa chit Canada
& Ottawa v&i tAm nhin dai han, gitr tit c4 nhya trong nén kinh t&, khong thai ra méi truong bang cach sir dung
céch tiép can KTTH.

Trong }(hi cac chuong trinh guén Iy chét thai trong qua khir }iuqc duara & Canada, van C('? hon 89% nhya dugc
chon lap va dem di dot. Nham cai thién tinh hinh trén, Chién lugc mé6i dua ra mot hé thong tich hop bao gobm
ba linh vuc hoat dong: phong ngira, thu hoi don dep va phuc hoi gia tri.

Hé théng nay s& dugc hd tro bang cach cho phép cc hoat dong, bao gdm nang cao nhén thirc va gido duc,
nghién ciru va dbi méi, cic quy dinh va cong cu dya trén thj truong (MBA). Thiét ké cac san phim nhwa s&
tr¢ thanh mot trong nhiing hanh dong uu tién gop phin vao muc tiéu chung 13 cac san phim nhya phai duoc
tai sir dung va tai ché 100%. Canada ciing ¢6 ké hoach giam lurong chit thai nhwa I3n dién tir xuit khiu sang
c4c nude khéc v6i muc dich tai ché nhidu hon trong nude [30].

Hop
chiing
quéc Hoa
Ky

Tai Hoa Ky, KTTH dugc hinh thanh trén co so cach tiép can dua vao thi truong. Cach tiép can dua vao thi
truong (Market-Based Approaches - MBAs), 1a ngoai nha nuéc, céc chi thé thi truong khac nhu doanh
nghiép va t6 chirc c6 tu cach phap nhan dugc tur do tham gia kinh doanh va cung cép cac hang hoa va dich vu
(ké ca chc hang ho4 va dich vu vé bao vé moi trudng va quan ly tai nguyén, timg phé voi bién d6i khi hau)
theo quy lut cung - ciu ciia thi truong. Dic biét, cach tiép can thi trudng khuyén khich cac hanh vi thong qua
céc tin hiéu thi trudng hon 13 cac hudng dan, chi thi cia Nha nude. Chinh sach ciia Hoa Ky thién vé viée
khuyén khich c4c sang kién tudn hoan va nhan rong cac dién hinh tun hoan tt.
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Thi trudng rac thai dién ty tai Bang Colorado 1a mét vi dy dién hinh ciia cich tiép can nay dé xay dung
KTTH. Cu thé, ndm 2013, viéc chon lép réc thai dién tir bi cAm tai Bang Colorado. Ngay lap tirc da xuét hién
céc doanh nghiép dumg ra thu gom va tai ché rac thai dién tir. Nhur vy, mot thi truong v6i ngudi mua 13 cac
ho gia dinh va ngudi ban 1a cac cong ty cung cap dich vu da duoc hinh thanh. Két qua 1a moi trudng duge bao
v¢, xa hoi c6 thém cong an viée lam, Nha nude khong mat chi phixuly 6 nhiém do réc thai dién tir va rac thai
duoc tudn hoan xtr ly. Viéc céc thi truong twong tu nhu vy lién tuc dugc hinh thanh da khién thu gom va Xt
1y r4c thai tré thanh mot linh vire s6i dong va loi nhudn cao dbi véi cac nha dau tu tai My, tir do xuat hién cac
ty phii rac néi tiéng nhu Wayne Huizenga ciia Cong ty Quan Iy chét thai (Waste Management) va Maria Rios
cta Cong ty Chét thai qudc gia (Nation Waste) [26].

Cong hoa
Nhin din
Trung
Hoa

Trung Qudc va Nhat Ban 14 hai quéc gia déu tién tai chau A dua ra céc chinh sach chinh thiic vé KTTH & cép
dd quéc gia [31]. Trung Quéc trién khai nén KTTH bang cach dua KTTH vao cac ké hoach cia chinh phu
trong mot s6 ndm gan dy véi uu tién chinh nhim vao cap do cac thanh phd. Theo d6, Trung Qudc trién khai
KTTH trén toan bd nén kinh t& ¢ hé théng & ba cip do da duge dinh hinh: quy mé vi mé (thanh phd, tinh va
huyén), trung gian (khu vuc cong sinh) va quy mo vi mé (d6i twong cu thé nhu doanh nghiép) véi mét sb linh
vuc trong tam chinh trong céc hé thdng cong nghiép, méi truong xdy dung, co s& ha ting d6 thi va hé sinh
thai.

Chién luge KTTH cila Trung Qudc dugc trién khai & ba cip do: Thiic day san xuét sach 0 pham vi doanh
nghiép, trong cac khu cong nghiép trién khai hé sinh thai cong nghiép, & cip khu vuc phat trién cac thanh phé
sinh thai. Chién lugc ndy di dugc thir nghiém trong bay linh vuc cong nghiép va duoc thuc hién tai 13 khu
cong nghiép, va ké tir nim 2005, tai 10 thanh phd sinh thai va tinh sinh thai (Béc Kinh, Thuong Hai, Tring
Khanh, Quy Duong, Ninh Ba, Ha Béc, Pong Lang, Liéu Ninh, Son Déng va Giang T8) dudi sy chi dao ctia
Uy ban Céi cch va Phat trién Quéc gia.

Nhat Bin

Chinh phii Nhat Ban dé xay dyng mot khung phép 1y toan dién nhim dua dit nude nay hudng téi mot xa hoi
dua trén viéc tai ché tir nhitng ndm 2000. Pao luét vé viéc thanh 1ap mdt xa hoi dya trén tai ché (The Basic
Law for Establishing a Recycling-Based Society) ¢6 hi¢u lyc vao ndm 2002 cung cp cac muc tiéu dinh luong
dé tai ché va phi vat cht hoa trong dai han cho xa hoi Nhat Ban.

Nho vy, ngay sau do ty 1€ tai ché ctia Nhat Ban da dat duoc két qua vuot trdi: Nudc nay tai ché t6i 98% kim
loai [32] va trong ndm 2007, chi c6 5% chét thai ciia Nhat Ban phai sir dung phwong phap chén 1ap, so véi con
s 48% dbi véi Vuong quéc Anh vio nim 2008. Luat tai ché thiét bi cia Nhat Ban dam bao ring phin 16n cac
san phém dién va dién tir duoc tai ché, so vé6i con sb6 30% - 40% & Chau Au [32]. Trong $6 céc thiét bi nay,
74% — 89% vat liéu chira trong do dugc thu hdi [33]. Quan trong hon, phﬁn 16n cac vat liéu nay duoc quay trd
lai phuc vu cho muc dich san xut céc san phdm cing loai [34]. T4t ca nhiing diéu ndy tao tién d& cho Nhat
Ban trién khai mét nén kinh té tudn hoan.

Khi néi dén viée thye sy 1am cho nén KTTH c6 thé hoat dong, tinh toan dién va hop tac 14 trong tAm ciia hé
thong tudn hoan tai Nhat Ban. Cong ddng ciing déng mot vai trd quan trong bang cach tach roi cc vat liéu tai
ché, tra phi tai ché truc tiép va dbi voi cac cong ty co su hach toan khi can thiét. Cac nha san xuét thuc hién
nghia vu ciia ho bang cach sur dung nhiéu vat liéu tai ché hon va tao ra cac san pham lau dai hon, dé stra chita
v téi ché hon.

Hé théng KTTH & Nhét Ban c6 ba tinh ning chinh:

-He théng thu hdi than thién v6i ngudi tiéu dung: hé thdng thu thap cac thiét b cii dé tai ché dam bao day du,
dé str dung. Cac thiét b cii duoc thu thap do cac nha ban 1¢ trong ctra hang hodc khi giao mot thiét bi méi. Pbi
voi thiét bi cong nghé cil, nha san xuit c6 thé duoc yéu cau thu thap lai, viéc nay do chinh quyén dia phuong
dam nhan .. Pay 13 mot thoi quen dugc hinh thanh trén khip Nhat Ban, diéu nay khién cho tu duy vé KTTH
duoc hidu 13 va dugc sir dung rong ri.

-Nguoi tiéu ding tré phi trude: dbi vi thiét bi dién i, céc chi phi van chuyén va phuc hdi dugc thanh toan tai
diém mua, ngoai ra hinh phat cho viéc virt rac bura bai cling dugc tang cao.

-Co s ha ting tai ché 1a ddng so hitu: luat phép yéu cdu lién minh cac nha san xuit diéu hanh cac nha mdy
thdo g&, dam bao ho dugc huong loi truc tiép tir viéc thu hdi vat liéu va cac bo phén. Do do, cac cong ty déu
tu lau dai vao co so ha tang tai ché. Va boi vi ho s hitu cd céc co s san xuét va phuc hdi, cic cong ty gui cc
nha thiét ké san phim dén cac nha may thao g& dé tiét kiém thoi gian khi phai tich roi mét san pham dugc
thiét k& kém. Mot s6 cong ty tham chi con dua cac nguyén mau qua quy trinh thao g& dé dam bao ching co
thé d& phyc hdi.

He¢ théng trién khai KTTH cta Nhét Ban dugc xay dung dua trén gia dinh hop tac, nhung h¢ théng nay ciing
Kkhuyén khich moi nguoi phai thye hién ding . Két qua 1a viée ap dung cac triét Iy ctiia KTTH khong chi giap
cac hoat dong kinh té van hanh t6t ma con mang lai loi nhuan khdng 10: nén kinh té t4i sir dung va tai ché cta
Nhat Ban tri gia 163 ty bang nam 2007 (7,6% GDP) va tao ra viéc lam cho hon 650.000 nguai [32].

Han Quéc

Han Quéc d4 ban hanh ludt vé tudn hoan tai nguyén tir cac san phdm dién tir va phuong tién giao thong tir nim
2007, sau doban hanh luét vé thic ddy tiét kiém va tun hoan tai nguyén nim 2008 va hang loat cc ludt khac
lién quan [35, 36]. Theo d6, viéc tudn hoan tai nguyén bao gdm “nhan dién tai nguyen tudn hoan”, “quan ly
hiéu suit tudn hoan tai nguyén”, “danh gi4 tinh kha dung ctia chu ky tudn hoan” va “phi xir Iy chét thai”,
Ngoai ra, Bo luat nay ciing bao gdm c4c chinh sach dé gidam luong chét thai trong tét ca cac quy trinh tir san
xuat, phan phéi, tiéu thu cho dén xir 1y san phdm va dé thiic diy tai ché.

“Quan 1y hiéu suit tudn hoan tai nguyén” s& duoc ap dung cho cic nha méay x4 thai dugc chi dinh trén 100 tin
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hoic thai chat thai khac trén 1.000 tan. Chinh sach dit ra mot muc tiéu tuy thudc cho timg nha may dé danh
gia su tun hoan cua vat liéu va mirc 6 ma nha may can dé giam lugng chét thai. Néu mot nha san xuét tao ra
cac san phim kho tai ché, thi viéc “danh gia tinh kha dung ctia chu ky tudn hoan” s& duoc 4p dung cho tinh
hubng nay. Chinh séach niy yéu cdu nha san xuét giam st dung céc vat liéu khong thé tai ché hodc 1am cho san
phém 6 thé tré nén d& tai ché hon. Mot k& hoach danh gia phai duoc thuc hién ba nam mot 1an lién tuc. Néu
mot nha may khong cai thién dugce tinh trang cua ho, su viée s€ dugc cong bd rong rai trén internet. Néu mot
d6 thi hogc nha san xuét sir dung bién phap chén 1dp / dbt chét thai, ho phai tra “phi xir Iy chét thai” tir 0,01-
0,02 €/kg tiy thudc vao loai chat thai. Chét thai khong gy hai cho méi truong va dugc giao dich voi mot
khoan phi s& dugc x4c nhan trong diéu “nhan dién tai nguyén tudn hoan” néu n6 d4p tng cac quy dinh tiéu
chuén. Céc nha may s& duoc kiém tra lién tuc xem chiing c6 dat tidu chuin hay khéng [37].

4. Kinh té tudn hoan tai Viét Nam

4.1.Thwe trang kinh té tuan hoan tai
Viét Nam

Nhiing van dé vé quan 1y tai nguyén, bao vé
moi truong va bién dbi khi hau dang 1a thach
thire bude cac qudc gia trong d6 ¢ Viét Nam
phai c6 cac chinh sach va hanh dong ung pho
thich hop. Kinh té tuan hoan duoc xem la cach
tiép can phat trién kinh t& ma van hai hoa duoc
cac van dé trén ma nhiéu qudc gia hién dang ap
dung va di dat duoc nhirng két qua nhat dinh.
Nhan thtc duge xu thé nay, Pang va nha nudc
cling dé co cac chu trwong va chinh sach dé thuc
hién Kinh té tudn hoan.

Maic du thuat ngtr “Kinh té tudn hoan” chua
dugc chinh thtrc st dung, nhung tir nam 1998,
Chi thi 36/CT-TW ngay 25/6/1998 ctia Bo Chinh
tri vé tang cudng cong tac bao vé moi trudng
trong thoi ky cong nghiép hoa, hién dai hoa dét
nude, da néu 1o sy can thiét phai “ban hanh cac
chinh sach vé thué, tin dung nham hd tro ap dung
cac cong nghé sach” va “4p dung cong nghé
sach, it phé thai, tiéu hao it nguyén liéu va nang
lugng”. Nghi quyét sb 41-NQ/TW ngay
15/11/2004 cua Bo Chinh tri néu rd “Khuyén
khich tai ché va str dung cac san pham tai ché”
va “Tung budc ap dung cac bi¢n phap budc cac
co s& san xudt, nhap khau phai thu hoi va xt Iy
san pham dd qua st dung”. Cac Chi thi 29-
CT/TW nam 2009, Chién lugc phat trién kinh té
- xa hoi 2011 - 2020, va Nghi Quyét 24-NQ/TW
ngay 03/06/2013 vé Chu dong tmg pho véi bién
d6i khi hau, ting cuong quan 1y tai nguyén va
bao vé moi trudng ciling tiép tuc nhan manh va
chi tiét hoa céac nhiém vu trén.

V& chinh sach va phap ludt cia Nha nuéc,
Nghi quyét s6 27/NQ-CP ngay 12/06/2009 cua

Chinh phu ciing da sém dé ra cac giai phap vé
phat trién nganh cong nghiép moi trudng, hudng
dan thyc hién san xuat sach hon, 4p dung cong
nghé sach va than thi¢én méi truong, thay doi mé
hinh san xuat cong nghiép theo huéng bén vimg,
dinh hudng dén mot nén cong nghiép xanh. Tiép
theo do, Luat Bao v&€ moi truong 2005 va 2014
dd quy dinh mot sé diéu vé bao vé méi truong
trong d6 co khai thac, sir dung hop 1y va tiét
kiém tai nguyén thién nhién, déy manh tai ché,
tai st dung va giam thiéu chat thai. Chién luoc
PTBV Viét Nam 2011-2020, Chién lugc BVMT
dén 2020, tdm nhin 2030, Chién lugc Tang
truong xanh, Nghi dinh 38/2015/ND-CP, Quyét
dinh 16/2015/Qb-TTg va dac biét la Quyét dinh
491/QD-TTg vé Piéu chinh Chién lugc Qubc gia
vé quan 1y tong hop chit thai rdn nam 2018 la
nhing chinh sach tiéu biéu, thé hién nhiing budc
chuyén dich vé chinh sach theo huéng kinh té
tuan hoan cua Viét Nam.

Trén thuc té, Viét Nam da c6 mot $6 mo hinh
thé hién cach tiép can cua kinh té tuan hoan nhu
thu gom tai ché sit vun, giéy, nhya...va trong
néng nghiép c6 mé hinh Vuon-Ao-Chudng
(VAC), Vuon-Rimg-Ao-Chudng (VRAC), thu
hdi Gas tir chét thai vat nudi..., cac mo hinh san
xuét sach hon trong san Xuét cong nghi¢p quy
md vira, nho va siéu nho,... Cac mé hinh nay déu
hudng toi viée giam chat thai thong qua viéc
tuan hoan vat liéu mang lai hi€u qua kinh té. Tuy
nhién,viéc tai str dung va tai ché chét thai chu
yéu do dong luc kinh té va tao cong an viéc lam
rat it mo hinh giai quyét duoc 6 nhiém moi
truong, tham chi chinh cdc mo6 hinh nay la
nguyén nhan gy ra 6 nhiém méi trudng nghiém
trong, cu thé nhu tai cac lang nghé tai ché sit,
gidy, nhua, chi.... Nguyén nhan co ban do cong
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ngh¢ tai ché tai cac lang nghé con cii va lac hau,
co so ha ting yéu kém, quy mé san xuat nho,
trinh d0 nhén thyc cua nguoi dan va co so san
xuét vé tac hai ctia 6 nhiém moéi trudng con han
ché.

Gan day tiép tuc xuét hién mot sé mé hinh,
méi hudng dén gan hon véi Kinh té tuan hoan,
do6 1a cac mo hinh khu cong nghiép sinh thai tai
Ninh Binh, Can Tho va Pa Ning, gitp tiét kiém
6,5 tri¢gu USD/nam [38]; sang kién Khong x4 thai
ra thién nhién (Zero Waste to Nature) do VCCI
khoi xuéng; sang kién tai ché nap bia Tiger
thanh sat 1am cau tai Tién Giang (gitp thu hoi
sit); ong hit 1am tir ¢6 va gao thay thé cho ong
hat nhya (giup giam phat thai nhya), mo hinh tai
ché rac thai nhya lam vat lidu xay dung ctia cong
ty Upp!; mo hinh ché bién phu pham thily san
(Vo tom, dau tom,...) tao ra Chitosan va SSE,
ddc biét 1a sy xuit hién cua Lién minh Tai ché
Bao bi Viét Nam (Pro Viét Nam) gdm 9 cong ty:
Coca-Cola Viét Nam, Friesland Campina, La
Vie, Nestl¢ Viét Nam, NutiFood, Suntory Pep-
siCo Viét Nam, Tetra Pak Viét Nam, TH Group
va URC Viét Nam,.... Cac dién hinh nay can
dugc tong két, danh gia dya trén nhiing nguyén
tac, tiéu chi co ban cta kinh té tudn hoan, tir d6
bd sung hoan thién va nhan rong.

4.2. Mgt so gidi phdp phdt trién kinh té - xa
hoi Viét Nam theo mé hinh KTTH trong thoi
ky cong nghé 4.0

Trong thap nién 2020-2030 va xa hon niia,
Viét Nam can tap trung thic day sy chuyén dich
tir Kinh té tuyén tinh sang Kinh té tuan hoan, hoa
chung vé&i xu hudng ciia cong dong thé gidi. Trén
co s6 téng hop kinh nghiém qudc té va thuc tién
tai Viét Nam, dé phat trién nén kinh té tudn hoan
can ¢co cac giai phap dong bo.

i) Trude hét, nha nude can 1am tét vai tro kién
tao dé doanh nghiép va ngudi dan dong vai tro
trung tdm trong phat trién nén kinh té tun hoan
thong quan hoan thién thé ché, chinh sach, phap
ludt khuyén khich thiic day phat trién cac nganh
cong nghiép tai ché.

Pong thoi, can thuc thién tot cong tac quy
hoach, thuc hién 1dng ghép véi KTTH vao ké
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hoach phat trién kinh té-xa hoi 5 nim 2021-2015
va Chién lugc phat trién kinh té - xa hoi 10 nim
2021-2030. Bén canh do, vai tro kién tao ciia nha
nudce ciing thé hién qua viéc dan dat, thong qua
viéc ddy manh chi tiéu cong xanh (Green Public
Procurement - GPP).

i1) Xay dung 10 trinh KTTH. Kinh nghi¢ém
cua cac nudc Anh, Phap, Phan Lan, Ha Lan va
gan day la Malaysia cho thdy can c6 16 trinh dé
thuc hién KTTH. Céc 19 trinh nay thuong dai tir
15-20 nam, néu rd cac muc ti€u va cac quy dinh
cu thé cho tung giai doan nho. Theo do, Viét
Nam c6 thé can nhic dua ca hai cach tiép can
thuc hién KTTH cua quéc té vao 10 trinh cua
minh. D¢ la:

(a) Cach tiép can theo nhom nganh, san
pham, nguyén liéu hodc vt liéu (Group of sec-
tors, products, materials and substances) — co thé
goi tat 1a tiép can theo loai vat li¢u: Tap trung
tuan hoan mot so vat liéu nhét dinh, khuyén
khich cac sang kién va dién hinh tot, phu hop véi
dic diém cua linh vuc d6, tir d6 nhan rong. Vi
du, xay dung 10 trinh “khong rac thai nhya dung
mot 1an” va “khong rac thai” (tai Malaysia,
Canada), cach tiép can dua vao thi truong (tai
My, Uc),...

(b) Céach tiép can theo quy mo kinh té (Sys-
temic economy-wide implementation): Thanh
1ap cac khong gian dia ly nhu khu cong nghiép,
cac thanh phd kiéu mau, nhirng hoat dong kinh
doanh va san xuit trong cac khong gian nay
duoc thiét ké sao cho két ndi voi nhau thanh céc
vong tudn hoan, sau d6 nhan rong cic mod hinh
thanh cong (kinh nghiém Dan Mach, Han Quéc,
Trung Quéc, Nhat Ban, Canada,...);

Bén canh do, 19 trinh cling can tiép tuc thuc
hién cac nodi dung khac ciia KTTH, nhu khuyén
khich ning luong tai tao, thic déy su dung cac
san pham than thién véi moi truong, hoan thién
va phat trién cac mo hinh KTTH di c6 tai Viét
Nam.

Dic biét, cac 16 trinh KTTH trén thé gii déu
xac dinh rd doanh nghiép chinh la dong luc trung
tam thyc hién KTTH. Véi Viét Nam, VCCI 1a
dai dién cho cong dong doanh nghiép va ciing
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duoc coi 1a to chirc tién phong trong linh vuc
KTTH. Vi thé, B6 Tai nguyén va Moi truong s&
thuc hién xay dung Pé an thic déy thuc hién
kinh té tudn hoan & Viét Nam, mong mudn phdi
hop chat ché vai VCCI, cac doanh nghiép va cac
t6 chtre qudc té trong viée xay dung va thyuc hién
16 trinh KTTH.

iii) M rong trach nghiém cua nha san xuat
va thiic day céc thi truong tai ché. Song song véi
viéc han ché céc rac thai kho tai ché nhu rac thai
nhua, cach tiép can thir hai (tiép can theo loai vat
liéu) cia KTTH con bao gdm viéc thiic day hinh
thanh va phat trién cac thi truong tai ché, nhu thi
truong tai ché gidy, tudn hoan kim loai... Theo
do, viéc str dung cach tiép can dya vao thi truong
(Market-based Approach — MBA) dé tao diéu
kién cho vi¢c hinh thanh va phat trién cac thi
truong nay, nhu kinh nghiém cua Hoa Ky, nén
duoc tinh dén. V&i Viét Nam, mot sb giai phap
chinh sach trong nhom nay c6 thé bao gom: tiép
tuc phat trién Mo rong trach nhiém cua nha san
xuét (Extended Producer Responsibility — EPR)
va hinh thanh, phat trién cac Thi trudng nguyén
vat liéu thir cap.

iv) X4y dung hé théng co so dir lidu vé
KTTH. Céc dir liéu vé KTTH khong chi 1a tap
hop thong tin vé cac dién hinh hodc sang kién
tudn hoan tot dé xem xét va nhan rong, ma con
bao gom ca céc dit liéu quan trong, giup theo ddi
murc d6 tudn hoan cua nén kinh té (nhu ti 18 tai
ché chét thai ran, ti 18 tai sir dung chat thai, hiéu
suét tuan hoan tai nguyén,...). Py la cac di lidu
quan trong dé phuc vu cho viéc quan 1y va diéu
chinh viéc thuc hién KTTH.

Thuec té 14 tat ca cac nude hang dau vé KTTH
trén thé gidi déu co hé théng co so dir lidu rat tbt
vé KTTH, trong khi d6 ngay ca nhimg dir liéu
co ban nhur ti 16 tai ché chat thai ran qua cac nim
thi Viét Nam van chua théng ké duoc.

v) Phat trién cong nghé, kinh té s6 va cach
mang cong nghiép 4.0 gin lién voi KTTH. Trén
thuc té, nhiéu sang kién tudn hoan méi co thé
xuét hién tir sy phat trién cua cong nghé. Vi dy,
tai Dai Loan, ph?ln mém cai trén dién thoai cho
phép ngudi dung tich diém khi thyc hién thu
gom cac chét thai tai ché. Sau do, ho c6 thé su
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dung cac diém nay dé mua hang tai nhiéu siéu
thi va cra hang thay cho tién mat. Piéu nay
khong nhitng khuyén khich nguoi dan tham gia
thu gom va tai ché, ma con gitp nang cao nhan
thirc ciia nguoi dan.

Tuy nhién, can luu ¥ tac dong cua phat trién
cong ngh¢ t6i KTTH. Vi dy, viéc dién thoai
thong minh ngay cang trd nén phd cép va vong
doi cua dién thoai ngan di do viéc thudng xuyén
nang cip vé cong nghé, cung voi do lugng rac
thai nhu pin li-ion, mot loai rac thai nguy hai
hién chua tai ché duoc & Viét Nam s& tang
nhanh.

Su phdi hop giita Bo Tai nguyén va Mbi
truong voi cac BO nganh, sy hd tro cia cac cong
ddng doanh nghiép va cac t6 chirc qudc té dé
nghién ctru sdu hon vé Kinh té tudn hoan, xac
dinh chi tiét noi dung va céch thtc thuc hién céac
giai phap ké trén 1a hét strc can thiét.

4. Két luan

Chuyén dich tir Kinh té tuyén tinh sang Kinh
té tuan hoan dang 1a xu thé chung ctia cong dong
thé giéi va Viét Nam ciing khong nam ngoai xu
thé d6. Do 1a cach tot nhit dé pha vo mdi lién hé
lau nay gitra ting truéng kinh t& va cac anh
huong tiéu cuc téi can kiét tai nguyén, 6 nhiém
va suy thoai moi truong, mot cach khac, khong
con phai danh dbi gitra phat trién kinh té va bao
v€ mdi truong, thuc hién duoc déng thoi nhiéu
muyc tiéu ctia phat trién bén ving. Trong bdi canh
d'fly manh cong nghi€p hoa, hién dai hoa, do thi
hoa nén kinh té, gia ting dan s va thay doi trong
phuong thuc tiéu dung di, dang va sé dan dén
nhiing hé qua vé can kiét, suy thoai va 6 nhiém
ngay cang tang thi lya chon cach tiép can chuyén
d6i sang nén kinh té tudn hoan can dugc xem la
mot tat yéu phai thyc hién nham dat duoc muc
tiéu “phat trién kinh t& nhanh, bén viing”, rit
ngan khoang cach phat trién so véi cac qudc gia
trong khu vyc va trén thé gidi. Dé thyc hién dugc
dinh huéng nay déi hoi phai co su nd luc cia
moi thanh phﬁn trong xa hoi, dac biét doanh
nghiép 1a dong lyc trung tdm, nha nudc dong vai
tro kién tao, dan dit va cong dong tham gia thuc
hién dé thay ddi ca vé nhan thirc va hanh vi cua
toan xa hoi.
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ORIENTATION FOR A PERFECT ECONOMIC PLATFORM IN THE 4.0
INDUSTRIAL REVOLUTION

Tran Hong Ha!
! Minister of the Ministry of Natural Resources and Environment

Abstract: Vietnam, after a long period of development based on cheap labor resources and re-
sources, has achieved a great deal of socio-economic development. However, Vietnam is facing many
serious challenges on resource depletion, environmental pollution and climate change. Therefore,
Vietnam needs to show its responsibility in addressing global challenges due to environmental pol-
lution, climate change and improving the competitiveness of the economy. Establishing a society
that is consciously reused materials instead of raw materials, minimizing the exploitation of natu-
ral resources, maximizing the value of resources, minimizing waste and exhausted gas into the en-
vironment, protecting people’s health. It is necessary to orient an economy following the advanced
trend to reduce risks of overproduction crisis, scarcity of resources, creating new employment and
investment opportunities, reducting of production costs and increasing supply chains. Based on the
practical situation of Vietnam and experiences from developed countries, the circulation economy
is an effective solution for the country s socio-economic sustainable development, it is suitable to
small and crowded coutry which is limited and exhausting resources, and decline environment. Viet-
nam needs to focus on promoting the transition from linear economy to circulation economy. This
article provides the basis orientation to promote the development of circulation economy for Viet-
nam as an indispensable part of the development process.

Keywords: Circulation economic, Resource depletion, Environmental pollution, Climate change,
Sustainable development.
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MOT SO GIAI PHAP POI MOI CONG TAC PAO TAO VA
NGHIEN CUU KHOA HQC, CONG NGHE NHAM
NANG CAO CHAT LUQNG NGUON NHAN LUC

TRONG LINH VUC KHOA HQC, CONG NGHE
TRAI PAT - MO - MOI TRUONG

Mai Trong Nhuan', Tran Thanh Hai2, Nguyén Thi Hoang Ha',
Tran Hong Thaid, Nguyén Tai Tug!

Tém tat: Bai bdo nay khdi qudt thuc trang va dé xudt mét sé gidi phap vé doi mdi cong tac dao
tao va nghién civu khoa hoc, cong nghé nham ndng cao chdt lwong nguon nhan lwc trong linh viec
khoa hoc Trdi Pat - M6 - Méi trwong (EME). Nhitng nhu cau vé phdt trién bén viing, xdy dung vd
phat trién kinh té, xd hdi xanh, tuan hoan, carbon thap, chéng chiu cao, ¢6 kha ndng chii dong irng
phé véi bién doi toan cdu, kha néng tao viéc lam sau khi tot nghiép, yéu cau vé nganh nghé, nguon
nhan luc, nhu cau xa héi, ... cho thd'y viéc déi méi cong tac dao tqao va nghién cuu khoa hoc, cong
nghé nham phdt trién ndng lwc, ndng cao kha nang tao viéc lam ciia ngueoi hoc khi tot nghiép, dap
itng yéu cdu thiee té va boi canh xa hoi méi néi trén trong gido duc dai hoc la hét sirc cdp bach. Bén
canh d6, mot sé khuyén nghi ddi véi co s¢ gido duc dai hoc va nha tuyén dung, su dung ngu(;n nhan

lic va cdc san phcfm khoa hoc, cong nghé vé linh vuc EME ciing dwoc dé xuat.

Tir khéa: Doi méi, dao tao nguon nhan lwe, Khoa hoc Trdi dat - M6 - M6i trieong, nghién ciru

khoa hoc.

Ban Bién tdp nhan bai: 11/12/2019 Ngay phan bién xong: 12/12/2019 Ngay dang bai:20/12/2019

1. Mé dau

Thoi dai cua cudc cach mang khoa hoc va
cong nghé (KHCN) hién dai dang dién ra nhanh
choéng. Sy tiém can nén van minh tri tué va mot
xa hoi tin hoc hoa cao da tao nén nhiing chuyén
bién nhanh chong vé lugng ciing nhu vé chét cua
toan bd nén kinh té va xa hoi thé giéi [10, 12].
Trong bdi canh dé, con nguoi voi tri thic hién
dai s& dong vai tro quyén lyuc, stcc manh dinh
huong va diéu khién su phat trién x4 hoi ciia moi
quéc gia[l, 4,5, 8]. Chinh vi vay, cac quéc gia
trén thé gioi déu y thuc duoc réng gido duc,
trong do6 c6 gido duc dai hoc thuc sy 1a don béy
quan trong dé phat trién kinh té va xa hoi. Mot
quéc gia, dic biét 1a qudc gia dang phat trién
hién nay mudn phat trién va thoat khoi su 18
'Pai hoc Quoc gia Ha Nogi
2Trieong Pai hoc M6 - Pia chit
3Tong cuc Khi tirong Thuy vin
Email: nhuanmt@vnu.edu.vn

thudc vé cong nghé va kinh té phai c6 mot chién
luoc dung dan phat trién con ngudi va KHCN,
trong d6 dau tu cho gido duc 12 nhiém vu phai
duogc uu tién. Do d6, dao tao nhan lyc, bdi dudng
va trong dung nhén tai 1a vin d& c6 tam chién
luoc, 1a yéu té quyét dinh twong lai ciia dat nude
va giit vai tro cdt tr ddi véi mdi qubc gia [7, 9,
13]. Vi vay, cac chinh phii ¢ hau hét cac quc
gia trén thé gidi déu coi gido duc 13 qudc sach
hang dau. Trong linh vuc gido duc noi chung,
dao tao dai hoc dong vai tro quan trong. Pay la
chia khéa cung cip trinh d6 va ky nang KHCN
dong vai tro hat nhan trong tiép nhan tri thirc va
cong nghé mai, tao nén tang cho sang tao va
dong luc thuc day nén KHCN [1, 13]. Nhan thiic
dugc van dé nay, Viét Nam 1a mot trong nhimng
qudc gia rat coi trong su phat trién ciia nén gido
duc dai hoc, di va dang dau tu 16n dé xay dung
va cting ¢b nén gido duc dai hoc ngay cang vimng
manh va c6 chat luong.
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Trong bdi canh bién doi toan cau (BDTC) va
cudc Cach mang cong nghiép 1an thir 4 (CMCN
4.0) doi hoi can co su thay ddi can ban va toan
dién cong tac dao tao va nghién ctru khoa hoc,
cong nghé nhiam ning cao chét luong ngudn
nhan lyc, thich tng véi diéu kién médi. Theo
Diéu 49, Khoan 1, Luat Gido duc dai hoc nim
2018 “Bao dam chat luong gido duc dai hoc la
qua trinh lién tuc, mang tinh hé thdng, bao gdm
cac chinh sach, co ché, tiéu chuan, quy trinh,
bién phap nham duy tri va ning cao chat luong
gido duc dai hoc” [11].

Khoa hoc, cong nghé Trai Dat - Mo - Mai
truong (EME) gop phan quan trong d6i voi phat
trién bén vimg (PTBV), tng pho BDTC. Khoa
hoc - cong nghé¢ EME la nén tang, giai phap dé
dat hau hét cac muc tieu PTBV [14]. Vi muc
tiéu PTBV, xay dung va phat trién kinh té, xa hoi
xanh, tudn hoan, carbon thép, chéng chiu cao,
Viét Nam can chu dong tng pho véi cac BDTC,
bao gdm ca sy phat trién nhanh chong cua
CMCN 4.0 va KHCN, trong d6 c6 EME. Ngoai
ra, nhu cau phat trién cac k§ nang, kién thtrc
thich trng voi yéu cau cua cong nghiép hoa, hién
dai hoa dat nudc, PTBV va tng pho BDTC va
thach thirc cling nhu co hoi cua gido duc trong
nén tang CMCN 4.0. Nhitng van dé nay 1a nhimng
thach thirc co ban doi hoi can co sy chuyén minh
va d6i méi can ban va toan dién nham nang cao
chat luong ngudn nhan lyc cia toan xi hoi va
trong linh vuc EME néi riéng. Bai viét nay gidi
thiéu khai quat mot s6 thuc trang vé bdi canh va
yéu cau doi méi cong tac dao tao va nghién ciru
khoa hoc, cong ngh¢ nhim nang cao chét luong
ngudn nhan luc n6i chung va linh vuc EME néi
riéng. Trén co s& do, mot sd giai phap va khuyén
nghi ciing duogc thao luan va dé xuit nhim nang
cao chat lwong ngudn nhan lyc trong linh vuc
nay.

2. B6i canh va yéu cau ddi méi cong tac
dao tao va nghién ctru khoa hoc, cong nghé
EME

TAP CHI KHI TUQNG THUY VAN

2.1. Kha nang tgo viéc lam

Cong tac tuyén sinh vao hoc nhiéu nganh noéi
chung va linh vuc EME noi riéng dang ngay
cang gap kho khin do nhiéu nguyén nhan khac
nhau. Mot trong nhirng nguyén nhan la co hoi
tim kiém viéc lam. Nhing nganh dé tuyén sinh
¢6 t6i hon 65% sinh vién t6t nghiép lam viéc
trong khdi doanh nghiép khong sir dung ngan
sach (nhu cac t6 chirc phi chinh phi, cac doanh
nghiép hodc cong ty,...). Nguoc lai, nhitng nganh
c6 vi tri viéc lam trong cac co quan nha nudc,
truong hoc, ... dang ngay cang han ché, murc thu
nhap va dai ngd khi ra truong thap dang ngay
cang kho tuyén sinh, diém chuin du vao thap.
Nhu vdy, van dé cbt 161 dé sinh vién quyét dinh
lwa chon nganh nghé chinh 14 kha ning c6 viéc
1am sau khi ra trudng. Theo mot sb thong ké két
qué kiém dinh gido duc va danh gi chuong trinh
dao tao (CTPT) cho thay cac yéu t6 néu dudi
day anh huong to1 kha nang tao viéc lam:

- CTPT lac hdu, cham thay d6i, khong quan
tam toi chudn dau ra va chwa dap Gmg duoc yéu
cau cua thuc té. Viéc xay dung cac CTDT hau
hét van theo phuong thuc truyén théng, lac hau,
mang tinh ap dat chu quan cua nguodi lam
chuong trinh ma khong quan tam téi muc tiéu
lay chuan dau ra va dap ung nhu ciu xi hoi lam
thudc do. Viée tham khao ¥ kién cua cac bén lién
quan nhu nha tuyén dung va doanh nghiép vao
viée thiét ké CTDT khéng duogc chu trong. Do
d6, nguoi hoc khi ra truong thuong khong co du
k¥ ning dé lam viéc va thich ing hodc hoa nhap
v6oi1 moi truong lam viée cua doanh nghiép, cac
co quan, don vi td chirc st dung KHCN EME;

- Chat lugng dao tao chua dugc chu trong,
cha yéu chay theo s6 lugng ma chua nang cao
dugc chat lugng. Trong thoi gian qua, viéc nang
cao chat luong dao tao dai hoc da dugc ca co
quan quan ly va cac co so dao tao dai hoc quan
tdm vd&1 hang loat quy dinh va gidi phap duogc
tién hanh, trong d6 viéc thé ché hoa dénh gia chat
luong dao tao, trién khai danh gia chat lugng nha
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truong va cac CTDT theo cac quy dinh cia B9
Gido dyc va Dao tao cling nhu vi¢c cac truong
dai hoc chu dong tham gia vao cac thang danh
gia, kiém dinh chét lugng theo chuén quéc té,
khu vyc 13 nhitng budc tién méi. Tuy nhién, chat
lugng dao tao dai hoc con nhiéu han ché, yéu
kém, bat cap nhung cham dugc khéc phuc. Noi
dung, CTDT, phuong phap dao tao van lac hau,
cham ddi méi, cham hién dai héa, chua gén chat
dao tao vé6i thuc tién san xut, nghé nghiép va su
phat trién cta cong nghé. Viéc giang day ldy
giang duong lam trung tam va phuong phap
truyén dat ning tinh 1y thuyét, thu dong, thiéu
truc quan, it thuc hanh da kim ham tinh chu dong
sang tao, k¥ nang thuc hanh cua ngudi hoc. Rt
nhiéu doanh nghiép phai dio tao lai nguon nhan
luc sau khi t6t nghiép tur cac truong dai hoc;

- Boi ngil giang vién yéu, ¢6 trinh d6 khong
dong déu, cham chuyén doi nén chua dap ung
nhu ciu thyc té. Da sb giang vién & cac truong
dai hoc van co trinh 6 dudi tién si va khong
tham gia vao cac hoat dong nghién ctru khoa
hoc. Van con giang vién c6 ning luc ngoai ngit
yéu. Do d6, tinh cap nhat thyc tién va su phat
trién KHCN cham, kha nang sang tao, cap nhat
thuc tién thap dan t6i gido diéu, bao thii va lac
hau trong cap nhat chuwong trinh, kién thirc va doi
ma&i phuong phéap day hoc;

- Phong thi nghiém, phuong tién, thiét bi va
cong cu phuc vu cho giang day va thyc hanh
thiéu thon, lac hau va khong dap ung duge yéu
cau giang day va nghién ctru khoa hoc nén han
ché thoi gian nghién ciru va thyc hanh cua ca
thay va trd. Mirc thu nhap thap lam cho doi song
ctia giang vién gip nhiéu kho khian, khong
khuyén khich giang vién tan tim voi nghé;

- Ning lyc sinh vién chua dép ung yéu cau
thuce té. Do phuong phap day hoc cham d6i mai,
chua chu trong viéc rén luyén k¥ nang va thtc
day kha ning sang tao, chi dong cta ngudi hoc
dan dén su thu dong, phu thudc va kim ham sy
sang tao cua sinh vién. Bén canh do, k¥ ning vé
ngoai ngir cua da sé sinh vién khong dap ung
duoc nhitng yéu cau tdi thiéu trong cong viéc.
Ngoai ra, cac k¥ nang mém khéac nhu giao tiép,
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van hoéa rng xt, y thire trach nhiém va tuan thu
ky luat cia sinh vién chua cao;

- Kha ning thich tng vdi thay d6i nhanh
chong cua xa hoi va cong nghé mdi cua nguoi
hoc kém. Do CTPT dugc thiét ké mot cach chu
quan, chdm chuyén ddi, phuong phap dao tao lac
hau ma kha ning tu diéu chinh, thich ing va bat
kip voi sy thay d6i nhanh chong cta cong nghé,
trong d6 c6 CMCN 4.0, IOTS, may hoc con han
ché;

- Nha nuée thiéu nhitng quyét sach dong bo
va hop 1y & tam vi mo, trong d6 ¢ dau tu vé co
s& vat chat, tu chu dai hoc, chinh sach dai ngo
va thu lao cho giang vién chua dap tng yéu cau
thuc té, thiéu su déng thuan cua xa hoi, chua
thuén loi cho gido duc phat trién.

2.2. Poi héi nganh nghé - Nhu cau nhén luc

Yéu cau PTBV, tng phé BDTC, CMCN 4.0
va sy phat trién manh mé cua cong nghiép hoa,
hién dai hoa trong d6 cic cong cu san xuat ngay
cang duogc hién dai hoa, chuyén moén hoa va tu
dong hoa 1am cho mdi ca nhan tham gia vao hoat
d6ng san xuat dong vai trd 13 mot mét xich trong
day chuyén cong nghé. Do d6, thi truong lao
dong hién nay & Viét Nam dang c6 nhitng doi
hoi ngay cang khat khe vé ky nang, trinh do
chuyén mon, ky luat va tinh chuyén nghi¢p cao
hon. Chinh vi vay, viéc dao tao theo phuong
thirc truyén thong, nang vé 1y thuyét khong con
pht hop v&i doi hoi thuc té va sinh vién tot
nghiép néu khong co dugc nhing tiéu chudn néu
trén s& kho c6 thé hoa nhap véi moi truong lam
vi€c va doi hoi ngay cang cao cia nguoi st dung
ngudn nhan lyc (doanh nghiép, co quan, to
chue,...).

Kinh nghiém thyc té cho thay, nhitng nganh
dao tao c6 sy két hop giira nha truong va doanh
nghi¢p, trong do sinh vién duogc thuc hanh thuc
tap tai doanh nghi¢p trong thoi gian chinh khoa
thi co hoi ¢ viéc lam thuong rat cao (co khi téi
100% sb sinh vién tét nghiép) so voi sinh vién
chi dugc hoc trong truong ma khong cé thuc
hanh tai doanh nghi¢p. Bén canh do, nhiing
nganh dugc cac bén lién quan nhu céc nha su
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dung lao dong tham gia vao hoat dong dao tao
(xay dung CTDT, tham gia giang day va hudng
dan thyc tap,...), thi sinh vién dé xin viéc va c6
co hoi lya chon viée 1am tt hon do dap ung
duoc cac yéu cau vé trinh d6 va k§ ning cua
doanh nghiép. Tuy nhién, hién nay sy két hop
gilra cac co so dao tao va doanh nghi¢p trong
linh vuc EME con tuong dbi han ché.

Thuec té hién nay, nhu cau vé ngudn nhan luc
EME véi chat luong thong thuong, dap tng yéu
ciu thong thudng ngay cang giam nhung nhu
cau vé ngudn nhan luc voi chat lugng cao, dap
tmg yéu cau méi, pht hop bdi canh méi ngay
cang tang.

Bén canh yéu cau trong nudc, nguon nhan lyc

can thich tmg vé6i cac chinh sach va xu huéng
toan cau, trong khu vuc ciing nhu sy dich chuyén
ngudn nhén lyc chit luong cao cia ASEAN va
chuyén dich co cAu nhan lyc do tac dong tu do
héa va toan cau hoa,...

2.3. Gido duc 4.0

Gido duc 4.0 1a gido duc voi su thay doi dua
trén chuan dau ra (Bang 1) trong thoi dai CMCN
4.0. Trong do, doi hdi ngudi hoc c6 ky nang va
kha ning dap tng nhiing thay doi, c6 kha ning
sang tao va c6 nang luc hoc tap subt doi, ... Gido
duc 4.0 vira 1a co hoi, vira la thach thire doi hoi
su d6i méi vé KHCN, dao tao noi chung va linh
vuc EME noi riéng.

Badng 1. Mét s6 diém khdc nhau giita gido duc cdc giai doan

Pic didm Truwée 1980 1980s 1990s 2000s
: Gido duc Gido duc 2.0 Gi4o duc 3.0 Giso duc 4.0
Trong tam Giao duc Tuyén dung Tao tri thirc Do6i mdi va tao gid tri
Chuong trinh day X L X 5 A \
hoc (curr.) Pon nganh Lién nganh Pa nganh Xuyén nganh
A R A .z May tinh ca Internet & Di \
Cong nghé But chi & giay nhén & laptop dong ToT va Al
Trinh d6 Ky thuat Digital Digital Digital .. -
s6 Refugees Immigrants Natives Digital Citizens
Giang day Mot chiéu Hai chiéu Pa chicu Moi noi
Truong hoc Gach va vira Gac}l va Nhap Mang luéi He .Asmh thai  khoi
chudt nghiép
A Nhu’ng NEuol Nhiing nguoi lao N;h \ng  nguol annh ,1.1han, .Fhung
Paura lao dong lanh . Lo, dong kien tao nha khoi nghi¢p va
A dong co tri thic N . 2.
nghé kién thirc séng tao doi mai

2.4. Nhu cdu xi héi va tam Iy ngwoi hoc

Nhirng nim gan déy, sé ngudi hoc dai hoc
hang nam ¢ Viét Nam khong tang do tac dong
ctia thay ddi dan s6, da dang hoa nganh nghé va
co hoi viéc lam, trong do tang truong cong
nghiép va da dang hoa nganh nghé tao ra nhiéu
viéc 1am pho thong, thay doi co ciu nganh nghé.

Khi tham gia hoc tap, nguoi hoc dua ra nhitng
lga chon nganh nghé dua vao nhiéu tiéu chi,
trong d6 c6 su dam mé nghé nghiép, méi truong
lam viéc sau tot nghiép, co hoi vi¢e lam va chi
phi dao tao hop 1y. Gan day, da co su thay doi
dang ké trong viéc lga chon co s¢ dao tao dya
vao téng mirc chi phi hoc tap. Nhidu ngudi hoc
hién nay khi lya chon moéi truong hoc tap dua
trén hai yéu t6 chinh 1a tong chi phi dao tao va
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viéc lam, trong ¢6 mong mudn viéc 1am 13 van
dé wu tién chtr khong phai 13 hoc phi. Phan 16n
sinh vién va phu huynh cho rang mirc hoc phi
cao khong quéa quan trong ma quan tim nhiéu
dén cac yéu to chi phdi khac nhu: co hoi c6 viée
lam; muc thu nhap; cam két co viéc lam; qua
trinh xin viéc lam va chi phi cho viéc xin viéc,
trong d6 viéc khong phai mat thém chi phi xin
viéc ngoai téng chi phi hoc tap thudng duge can
nhéc va vu tién lya chon.

2.5. Canh tranh gido duc

Trong nudc, mang ludi gido duc dai hoc da
phat trién nhanh chong va dang tiép tuc mé rong
trong khi d6 s6 nguoi hoc dang c6 xu thé giam
stit, dan téi canh tranh manh mé trong tuyén sinh.
Bén canh d0, cac truong dai hoc quéc té mo rong

) phuc vu Hji thao chuyén ad



mang ludng dao tao, thu hut ngudi hoc, ¢6 chién
lugc marketing tdt, co cht lugng trong bdi canh
murc séng trong nude gia ting tao diéu kién cho
mdt bd phan nguoi hoc tiém nang di tim co hdi
hoc tap & nudc ngoai.

2.6. Thadch thirc trong phdt trién céng tic
dao tao va nghién ciru khoa hoc, cong nghé
EME

Viéc phat trién ngudn nhan luc EME dang ton
tai mot s6 van dé 16n sau:

- Tu duy manh mun va chim tién, do xudt
phét chu yéu tir chinh cac chuyén nganh, tir co so
dao tao, nghién ctru;

- Chua thue su xuét phat tir nhu cAu, yéu ciu
m&i cua phat trién kinh té - xd hoi, PTBV, tng
pho BDTC, cua cac bén lién quan;

- Khong dua trén tam nhin va chién luge vi
mo, dai han va nhat quan;

- Chua c¢6 su gén két chat ch@ gitra dao tao
nguén nhan luc véi thuc hién cac dé tai, du éan,
chuong trinh KHCN;

- Thiéu dinh huéng wu tién ciia Nha nudc.
Nhiéu nganh, chuyén nganh thuéc EME c6 tinh
dac thu, co tAm quan trong trong phat trién khoa
hoc va kinh té x3 hoi, quan 1y nganh va quéc gia,
lanh thé. Tuy nhién, tim quan trong nay chua
duoc nhin nhan dung mac va do d6 hién van
chwra c6 duge sy quan tAm va wu tién dau tu ciing
nhu dat hang dao tao cla cac nha tuyén dung, sir
dung lao dong. M6i trudong lam viée cua nhiéu
linh vuc EME thuong 1a cac co quan Nha nudce
vO1 mure thu lao thép, diéu kién lam viéc chua
hép din. Nhirng yéu té trén 1am cho linh vuc

St mang. tam nhin
muc tiéu chién lugc.
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EME kho thu hut nguoi hoc.

- Thiéu su két ndi, hop tac va hd tro hoat dong
gitta cac bén lién quan (co quan quan ly, doanh
nghiép va xa hdi, ...) voi cac co s¢ dao tao vé: (1)
Panh gia, du bao dat hang sb luong, chét luong,
yéu ciu st dung ngudn nhan lyc, san pham
KHCN EME; (ii) Phat trién cong nghé va
chuyén giao tri thirc; (iii) T6 chirc dao tao va (iv)
Nghién ctru, tng dung KHCN EME.

3. Mot sb giai phap dbi méi cong tac dao
tao va nghién ctru khoa hgc, cong nghé EME

3.1. Giai phap chung

Mot s6 giai phap ddi méi cong tac dao tao va
nghién ctru khoa hoc, cong nghé dugc kién nghi
& day bao gdm:

- Lya chon, 4p dung sang tao cac bai hoc vé
quan tri chét luong (dua vao quan tri dai hoc tién
tién): (i) Ludn cha trong chién luoc (st mang,
tam nhin, tinh dn dap ing cao va nhanh yéu cau
phat trién dit nudc, vung, dia phuong, BDTC,
yéu cau, sy hai 1ong cta cac bén lién quan); (ii)
Moi hoat dong can duoc thuc hién theo quan tri
dai hoc tién tién va dam bao chét lugng vé Chién
luge - Hé théng - Chirc ning - Két qua; (iii)
Giam sat va cai tién lién tuc; (iv) Déap ung yéu
cAu, su hai long cua céc bén lién quan la diém
tham chiéu quan trong dic biét; (v) Str dung
cong cu IQA (dam bao chét lugng bén trong) 1a
“dong luc noi tai”, EQA (dam bao chét lugng
bén ngoai ) 1a “ap luc tr bén ngoai” (Hinh 1).

- Quan tri dai hoc dua vao mo hinh dam bao
chit lugng phdi hop (Hinh 2).

Yéu cau, nhu cau cac

bén lién quan

Chuong trinh dao tao.
nghién ciru khoa hoc.

Quan tri dai
hoc tién tién
11é thong dam

¢ Cai tien chat luong (dau ra)
bao chat - Dao tao (tv ¢ sinh vién co
luong viée lam. tao viée lam... )

chuyvén giao

Iy}

- Nghién ctru khoa hoc cong

Chién luoc. khung ké
hoach dam bao chat
luong THG va PGN

-

chat luong

— ngh¢
Két qua

- Dich vu. chuyén giao tri
dam bao

thue

4

|l’h£m tich. danh gia

Ké hoach thuc hién
(Boi vin tat ca don vi thanh vién
va don ngll grang vien. quan Iy,
hé triy, cic bén lién quan khaic)

Thuc hién. cai tién chuong trinh dao
tao. phuong phap day hoc, dam bao chat
luong dé thue hién sir mang. tam nhin
Vi yéu cau cua cac bén lién quan

Hinh 1. Quan tri dai hoc tién tién
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Cai tién chat lugng lién tuc

Dam bio chét lugng
bén trong

Céc thanh t& dam bao

chét lugng hd trg dé

Dim bio chét lwgng bén ngoai
Danh gia chit lugng/Kiém dinh chét luong co s¢
gido duc hodc chuong trinh dao tao boi cac co quan
bén ngoai hodc té chirc kiém dinh chat lugng doc lap

dat duoc chudn dau ra

cua chuong trinh dao
tao va sir mang, tam
nhin cua co so gido duc

DPinh gia bén trong
Panh gia dong cap

Danh gia bén ngoai
banh gia boi cac to
chtre dgc lap

Cam két cta linh dao — Ké hoach chién lwge —Van hoa chit lwgng

Hinh 2. Quan tri dai hoc phoi hop

- Pao tao dua theo chuéan dau ra: dao tao dam
bao cac nguyén tic: (i) Tap trung phat trién ning
luc/muc tiéu/chuén dau ra CTDT, trong do chu
trong t&1 kha nang c6 va tao viéc lam cua nguoi
hoc t6t nghiép; (ii) Thiét ké chuong trinh day hoc
nguoc; (iii) Twong thich dinh hudéng: Giang day
- Hoc tap - Panh gia hudng t6i phat trién va dat
chuén dau ra; (iv) Tao ra co hoi hoc tap trai
nghiém, hoc qua lam trong va ngoai nha truong;
(v) Van dung sang tao CDIO (Conceive - Design
-Implement - Operate) phit hop véi diéu kién cu
thé; (vi) Hop tac chit ché va hiéu qua véi cac bén
lién quan dé thuc hién CTDT, phuong phap dao
tao, nghién ciru khoa hoc, phat trién cong nghé
va chuyén giao tri thirc dap ing yéu ciu cua cac
bén lién quan.

- Tham van, hop tac toan dién véi cac bén lién
quan bao gdm khao sat y kién, nhu cau, yéu cau,
murc do hai long vé dao tao, nghién ctru khoa
hoc, phuc vy xa hdi,...

- Thyc hién day du: (i) Céc tiéu chuan kiém
dinh chit lugng CTDT (Thong tu 04/2016 cua
B6 Giao duc va Pao tao [2]), trong d6 luu y tiéu
chuén 10 vé nang cao chét luong, tiéu chuan 11
vé két qua dau ra,...); (ii) Cac tiéu chuan kiém
dinh chét luong co so gido duc dai hoc (Thong tu
12/2017 cua B9 Gido duc va Pao tao [3]), dac
biét l1a tiéu chuén 12 vé nang cao chét lugng, ticu
chuén 22 - 25 vé két qua cac hoat dong dao tao,
nghién ctru khoa hoc, phuc vu cong déng, két
qua tai chinh va thi truong...;

- Lua chon, 4p dung sang tao cac bai hoc hay
vé phat trién, cai tién CTDT phu hop voi don vi
minh;

TAP CHI KHI TUQNG THUY VAN

Viéc xay dung, phat trien CTDT dua vao tiép
can PDCA (Plan, Do, Check, Act) (Hinh 3) va
CDIO nén thyc hién theo cac budc sau day:

Bude 1: Thanh 1ap nhom xay dung, phat
trién, cai tién CTDT;

Budc 2: Nghién curu, phat hién nhu cAu, yéu
cau (hién tai, tuong lai) cia cac bén lién quan vé
nguén nhan luc du kién dao tao;

Budc 3: Tra ctu, thu thap, phan tich tai li¢u
va tham chiéu vé nhu cau, yéu cau chuan dau ra,
muc tiéu, ndi dung CTDT cua cac co sd giao duc
dai hoc trong va ngoai nudc lién quan dén CTDT
dy kién md méi hoac CTDT can cap nhat/cai
tién;

Budc 4: Xay dung dé cuong dé an md hodc
diéu chinh/cai tién CTDT;

Budc 5: Soan thao tom tit ndi dung cot 15i
ciia CTDT méi, CTDT cén diéu chinh/cai tién;

Budc 6: Hoi thao cap Khoa vé ndi dung cot
16i cia CTDT, diéu chinh n6i dung chuong trinh
theo két qua hoi thao;

Budc 7: Soan thao phiéu hoi cac bén lién
quan;

Budc 8: Diéu tra theo phiéu va phong vén cac
bén lién quan vé CTDT méi/cai tién;

Budce 9: Dua vao két qua néu ¢ Budc 3 - 8§,
dic biét 1a Bude 8 dé xdy dung du thao CTDT
méi hodc cai tién;

Budce 10: Xay dung chuong trinh va phuong
phép day hoc;

Budce 11: Soan thao phiéu xin y kién vé
CTDT, chuong trinh va phuong phép day - hoc;

Budc 12: Piéu tra theo phiéu va, phong van;

Budc 13: Dua vao két qua Bude 12, hoan

S6 phuc vu Hpi thao chuyén dé



thién CTDT, chuong trinh day hoc;

Budc 14: Xay dung d¢ 4n (diéu chinh, hoic
md maéi) nganh dao tao;

Budc 15: Hoi thao cip Khoa mé rong, moi
dai dién céc bén lién quan dy va hoan thién dé
an;

. ,i'\p dung thuc
hanh tot/cai
tién
ACT

BAI BAO KHOA HQC

Budc 16: Trinh hoi d@)ng khoa hoc dao tao
Truong va chinh stra theo yéu cau ciia Nha
truong;

Budc 17: Trinh cap thdm quyén phé duyét;

Budc 18: Phat trién cac diéu kién dam bao
chat luong du dé duoc phép to6 chirc dao tao.

« Lua chon két
qua, dich vu,
san pham hodc
tién trinh

« Xac dinh ma
tran két qua
Lua chon doi
tac doi sanh

PLAN

CHECK

« Phin tich dir liéu
* Xac dinh co hoi/cach
cai tién

>
N %

DO

« Luya chon dir
li¢u/thuc hanh
tot

Hinh 3. Tiép cdn PDCA (Ldp ké hoach - Trién khai -Kiém tra - Cdi tién)

Xay dung, phat trién, cai tién CTDT theo cac
cach tiép can va phuong phap néu trén 1a mot
trong nhirng giai phap quan trong nhat dé tan
dung co hoi, chuyén hoa cac thach thirc, phat
trién Khoa, cdc nganh, chuyén nganh dap tng
cao va nhanh nhu cau cua cac bén lién quan, thé
hién & cac khia canh sau:

+ Budc khoi ddu quan trong nhét 13 thay doi
nhan thirc, thoi quen, phat trién tam nhin dé ap
dung sdu rong quan tri dai hoc tién tién va dam
bao chét luong khi xay dung, phat trién, cai tién
CTDT;

+ Uu tién viéc dép ung cao, nhanh nhu ciu,
yéu cau, su hai 10ng cac bén lién quan;

+ Xay dung, phat trién, cai tién CTDT, van
hoa chat luong 13 nhiém vu va loi ich cua tat ca
can b vién chtrc ciia Khoa va Nha truong, trude
hét 1a 1anh dao, cdn bd quan 1y va giang vién;

+ Hop tac hi¢u qua va hai hoa lgi ich voi cac
bén lién quan, cac Khoa, cac don vi trong va
ngoai Nha truong 1a chia khoa thanh cong khi
thuc hién cac budc, cac nhiém vu noéi trén.

Phat trién, cai tién va dam bao chit lugng
CTDT t6t nhat nén trién khai theo:

+ Huéng din, tap hudn vé: (i) Tao ra, phat
hién cac nhu cau méi vé ngudn nhan lyc, lay y

kién cac bén lién quan; (i) Nhan thirc vé kiém
dinh chat luwong, bd tiéu chuén, cach tiép can,
cach khic phuc cac vudng mic, kho khan khi
xay dung, phat trién, cai tién, van hanh CTDT;
(iii) Lam bao céo tw danh gia va chudn bj ho so,
thong tin, dir licu vé chuong va thyc hién CTDT;

+ Lay ¥ kién cac bén lién quan vé nhu cu,
yéu cau vé ngu@)n nhén luc dy kién dao tao, cai
tién chat lugng;

+ Trién khai xay dung ¥ tuéng (muc tiéu,
chuin dau ra,...) CTDT;

+ Chuan bi ho so, thong tin, dir liéu ngay tir
khi bt ¢au xay dung, phat trién, cai tién CTDT;

+ Lam viéc, trao d6i v6i chuyén gia;

+ Tham du budi bao c4o so bg clia doan dénh
gia ngoai;

+ Tham dy hop va trinh bay béo cdo tai phién
hop Hoi dong Kiém dinh chat lwong ctia Trung
tam kiém dinh chét luong;

+ Str dung Bao cdo danh gia ngoai dé: i) Hiéu
ding hon diém manh, ton tai, khuyén nghi; ii)
Xay dung va thuc hién chién luge, ké hoach cai
tién chat lugng theo khuyén nghi;

+ Pam bao chit luong CTDT méi: Chuén bi
minh chtng, hd so va dua vao ¥ kién cac bén lién
quan theo cac mbc tham chiéu ting tiéu chi ngay

TAP CHi KHI TUQNG THUY VAN
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tir khi xay dung, t6 chirc thuc hién, danh gia, cai
tién chuong trinh trén co s& ap dung sdu rong cac
thanh tyu ciia CMCN 4.0, dai hoc s6, dai hoc
thong minh;

- Lya chon, 4p dung séng tao cac bai hoc hay
tir dam bao chat lugng mot sb truong dai hoc
CTDT phu hop véi don vi minh:

+ Puoc tién hanh tong thé - hé thong, theo
mot chién lugc dam bao chét lugng sang tao, kha
thi, mot khung dam bao chit lugng tap trung,
nhat quén;

+ Pam bao chat luong va danh gia chat luong
t6t dya vao: (i) Két qua: Chuan dau ra CTDT
theo cac tiéu chuan 11 (Thong tu 04/2016) va
21-25 Thong tu 12/2017 cta B Giado duc va
Dao tao, tap trung vao phat trién chuan dau ra
CTDT, cac san pham hiru dung vé KHCN,
chuyén giao tri thirc; (ii) Quan tri dai hoc tién
tién, tich hop quan trj sang tao, theo quy dinh va
theo nguyén 1y, PDCA, CDIO, tuong thich c6
dinh huong (constructive alignment); (iii) Cac
bén lién quan: ngudi danh gia khach quan chat
lugng nha truong, CTDT thong qua muc do dap
rmg yéu cau, nhu cau va hai long cua ho,...; (iv)
T6 chirc hoc tap (Learning organization); (V)
Béo cdo tu danh giad voi cac khung logic tung
tidu chudn, dugc xdy dung theo quy trinh hop 1y;
(vi) Béi sanh trong nudc va qubc té vé noi dung
lién quan (chuong trinh, két qua dao tao va
nghién ctru khoa hoc);

+ Chién luoc dam bao chét lugng/dam bao
chét lugng bén trong tot: (i) La cong viéc cua
toan truong, ciia moi can b, sinh vién: (ii) Can
thuc hién ddy du khung dam bao chat lwong co
so giao duc dai hoc, CTDT (nhét la khau xay
dung va thuc hién muc tiéu, chuén dau ra); (iii)
Pinh hudng thi truong/dap tng cao va nhanh
nhu cau x3 hoi, cac bén lién quan béng cach thuc
hién diy du, theo dung chu trinh PDCA; (iv)
Dua vao danh gia, du bao nhu cAu, su hai long
cac bén lién quan, thu thap, danh gia, xu ly, phan
héi, tiép thu ¥ kién cuia ho theo quy trinh va van
hanh théng nhat, tranh chéng chéo, khac biét;
Nghién ctru, st dung AI dé tong hop, xur 1y,

TAP CHI KHI TUQNG THUY VAN

chuyén y kién cua cac bén lién quan dén cac bod
phan dé cai tién chat luong; (v) Phat trién va 6n
dinh ddi ngii gidang vién chuyén nganh trinh do
cao, tam huyét, tao moi trudng va chinh sach dai
ngd phi hop thiic day sang tao, nghién ciru khoa
hoc, phat trién cong nghé va chuyén giao tri
thirc; Nang cao nang luc giang vién nghién ctru
dap tmg yéu cau cao ctia xa hoi, ning luc cua cac
bén lién quan, nhit 1a giang vién, can bo quan 1y,
sinh vién thuc hién viéc diéu chinh tich cuc dé
dat chuan dau ra; (vi) Phat trién cac phong thi
nghiém chuyén nganh, co sé dap tng yéu cau dat
chuén dau ra; (vii) Puoc trién khai theo mé hinh
tong cong trinh su: Ting ndi dung, tiéu chi dam
bao chit luong duoc trién khai theo theo mot dau
mbi thdng nhat: dau mdi thiét ké, t6 chirc va diéu
phéi théng nhét thuc hién & céac cép (truong/bd
phan/khoa,...) theo ting hoat dong; (viii) Co co
so dit liéu tich hop day du va lién théng vé dam
bao chét luong, phuong phap day hoc, ngudi
hoc, giang vién, can bo ho tro.... dé dang truy
xudt tuy bién theo yéu cau ngudi st dung cho ca
truong, khoa va theo ting CTDT; (ix) Cac bén
lién quan (gidng vién, can bo quan 1y, hd tro,
nguoi hoc, cac khoa, bd mon, vién, trung tam
nghién cuu,...) dugc nang cao nang luc, dugc
trao quyén tu chy, tu chiu trach nhiém cao dé
thuc hién dam bao chét lugng bang hanh dong
sang tao va tinh than trach nhiém cao;

Phét huy vu diém cta quan tri theo nguyén
ly, quy dinh quan tri doanh nghi¢p (dam lam,
dam hoc hoi, dam thét bai dé thanh cong), quan
tri dai hoc tién tién, quan tri sang tao cia Nha
truong dé nang cao chit luong thong qua: (i) Hai
hoa, can bang phét huy thé manh cta Nha truong
v6i dap ung cao yéu cau dat nude, xa hoi, bién
d6ng phrc tap ciia thi truong lao dong va yéu cau
ctia CMCN 4.0; (ii) C6 chinh sach khuyén khich
vat chat, tinh thin dé day manh dam bao chat
luong; (iii) Tich hop thdng nhat, ddng bd hoa
CDIO, danh gia chat lugng theo tiéu chuan ciia
Mang luéi cac truong dai hoc Pong Nam A
(AUN-QA), chuan Viét Nam, chuén riéng cia
Nha truong dé tao gia tri gia tang, tranh 16i loan,
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phtre tap; (iv) Kién nghi cac giai phap chung tir
vi mo (nha nudc, xa héi ve st dung sinh vién tot
nghi¢p,...) va thuc hién cac gidi phdp do Nha
truong quyét dinh dé ting cuong dam bao chit
luong; (v) Lam gioi, viét gioi, bao cao gioi, luu
trir tot thong tin, tai liéu, minh chimng.

Pam bao chét luong bén vimg: (i) Dua vao
tao dung, phat trién vin hod nha truong, van hoa
chat luong thong qua cac quy dinh, huéng dan,
yéu cau cua dam bao chat lugng (van dung cac
quy dinh dam bao chét luong, cac tiéu chuan,
tiéu chi cua kiém dinh chat lugng (vi du theo
Thong tu 12/2017 va 04/2016 cua B9 Giao duc
va Do tao), quy dinh va dam béao chit luong ciia
Nha trudng vio trong van ban quan 1y diéu hanh
ctia nha truong nhu cac quy ché, quy dinh,
hudng dan d6i v&i moi hoat dong cua tap thé, ca
nhén,... dé dam bao chat luong duoc thuc hién
mot cach “ty nhién”; (ii) Luu trir minh chung
ngay tir dau cua timg hoat dong dam bao chat
luong, theo ting tiéu chi kiém dinh chit luong
ddi voi timg CTDT; (iii) Ap dung cac thanh tyu
ctia CMCN4.0, dai hoc s6, dai hoc thong minh;
(iv) Su dam mé, trach nhiém, quyét tim cta lanh
dao cac cip, cia giang vién, can b quan ly va
cac bén lién quan khac 14 yéu t quyét dinh thanh
cong va hiéu qua dam bao chét luong; (v) Quan
tri rii ro - yéu té rét quan trong cho dam béo chit
lwgng; (vi) Phat huy quan hé tuong hd gitta dam
bao chit luong va d6i méi phuong phép day hoc;
Pam bao chat lugng bén trong, xay dung vin
hoa chit lugng 13 nén tang quyét dinh cho ddi
m&i phuong phap day hoc thanh cong bén viing;
(vii) P6i mdi mo hinh dao tao (chang han dao
tao k¥ su + nha khoa hoc + nha lanh dao quan
1y, ctr nhan, k§ su EME+ AlL...) va phuong phap
day hoc dap ung yéu cau, nhu ciu cia cic bén
lién quan dya vao va tuan thi dam bao chat
luong dé dat muc tiéu nang cao chét lwong mot
cach bén vimng;

Phat huy vai tro ciia by mon 1a don vi dac bict
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quan trong trong dam bao chét luong va d6i moi
phuong phap day hoc vi b moén: (i) La mit xich
cudi cung trong hé théng dam bao chat luong;
(ii) Tryc tiép quan Iy chuyén mén - giang day,
nghién ctru khoa hoc, phuc vu cong déng, xa hoi
cua giang vién va sinh vién; (iii) Pia ban chuyén
mon gan giii nhat & d6i moi phuwong phap day
hoc.

Giang vién 13 yéu t6 quyét dinh su bén viing
ctia dam bao chat luong, van hoa chét lugng va
d6i moi phuong phép day hoc hiéu quéa nhat, dap
g nhu cau ctia cac bén lién quan.

3.2. Cac gidi phap ddc thu linh vwc EME

Muc tiéu ning cao lién tuc chat luong ngudn
nhan lyc EME 1a: phat trién ning luc (kién thic,
k¥ nang, phém chét dao dtrc - nang luc ty chu, tu
chiu trach nhi¢m), nang cao kha nang co, tao
viéc 1am cta nguoi hoc sau khi t6t nghiép, dap
g yéu cau méi, bdi canh méi noi trén;

Giai phap thyc hién dam bao chét lugng va
nang cao chat luong ngudn nhan lyc EME lién
tuc phit hop v6i yéu cau va bdi canh méi noi trén
(Hinh 4), trong tam la:

- Phat trién céc nghién ctru mai, phat hién
m&i, tao nhu cau méi dap ung yéu cau va bdi
canh moéi;

- Pam bao chét luong theo chuan quéc té, khu
vuc phu hgp véi Viét Nam;

- Pdi méi, cai tién CTDT hién co, phat trién
CTDT méi dap tng yéu cdu méi, bdi canh méi;

- P6i méi, cai tién phuong phap day hoc,
kiém tra danh gia hién c6, phat trién cac phuong
phap day hoc, kiém tra danh gia méi;

- Tich hgp nghién ctru dva vao dao tao va dao
tao dua vao nghién cuu;

- Chon loc, ap dung sang tao cac bai hoc hay
cua cac truong dai hoc trong va ngoai nudc phu
hop v6i don vi minh vé dam bao chat luong, phat
trién, cai tién CTDT, d6i méi phwong phéap day
hoc;

TAP CHi KHI TUQNG THUY VAN
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2. Cor quan quan Iy dinh
hwong. cor che, chinh
sach thie day hén ket
nha tnrong ~ x4 hin va
sir dung nguon nhin lye.
san phim KHCN EME

“Thi trromg lao dong
- Pon vi st dung san
pham cua nha truong:
- Cong dong, dia

[Nha troong: xuat phat tir véu
cin, nhw ciu X3 hoo, han long
cic bén lién quan dé dao tho,
nghién ctru khoa hoe thi
nguon lue s& den

Lanh dao.
quan Iy tién

phuong
phong

Mai truomg thic

Nghién ctru
giai quyet cac
van dé thue tién
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Hinh 4. Mét s6 gidi phdp phdt trién EME

Mot sb giai phap dic thu doi méi dao tao va
nghién ctru khoa hoc, cong nghé EME c6 thé néu
nhu sau (Hinh 4):

- Thyc hién quan diém “Pap tng cao va
nhanh nhu ciu, yéu cau phat trién dat nudc, xi
hoi, cac bén lién quan céac thir tdt dep s& dén”;

- Panh gia, du bao nhu ciu, yéu ciu ctia cong
nghiép hoa, hi¢n dai hoa, PTBV dat nuéc, ung
ph6 BDTC, tan dung CMCN 4.0,...;

- Xay dung, cap nhat, thuc hién cac CTPT va
nghién ctru khoa hoc, chuyén giao tri thirc;

- Xay dung va thyc hién chién luoc dao tao,
nghién ctru khoa hoc;

- Phat trién d6i ngii giang vién, nghién ciru
vién, can bd quan 1y va hé thong t6 chirc, co so
vat chét dap tng yéu cau mai, bdi canh méi;

- Pay manh két ndi, hop tac voi xa hoi, cac
bén lién quan, trong tim goém: (i) Xac dinh, danh
gi4, du béo, chia sé thong tin vé& nhu cau, yéu cau
cua xa hoi, cua cong nghi¢p hoa - hi¢n dai hoa,
hoi nhap quéc té, PTBV, tng pho6 voi BDTC,...;
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(ii) Lay ¥ kién phan hoi vé dao tao, nghién ctru
khoa hoc, cong nghé va cac hoat dong cua Nha
truong, nhét 1a xay dung, cap nhat chién luoc, Kké
hoach phat trién, chwong trinh va phuong phap
dao tao, nghién cuu; (ii1) Xay dung va thuc hién
ké hoach cu thé hop tac vé dao tao, nghién cuu
khoa hoc, chuyén giao tri thirc, phat trién va sir
dung hi¢u qua cac ngu@)n lyc; (iv) HO trg dao tao,
nghién ctru khoa hoc, tao thém gia tri gia tang dé
phat trién ddo tao, nghién ciru, chuyén giao tri
thirc; (v) Nang cao nang lyc doi ngti can bg, kha
nang co vi¢c lam cua nguodi hoc; su dung va dai
ngo nguén nhan lyc duoc dao tao theo dung
nang luc;

- Tao moi truong lam viée, hoc tap thuc d'fly
sang tao, céng hién, thuc hién khat vong nghé
nghiép;

- Phat trién hop tac qudc té dé nang cao chat
lugng, hi¢u qua dao tao, nghién ctru khoa hoc,
phat trién cong nghé, chuyén giao tri thirc va
phat trién céc nguén Iuc;

- Uu tién phat trién doi ngii can bo giang day,
nghién ctru ¢6 nang luc va trinh d§ chuyén mon
cao, thich hop, dap ung dugc cac yéu cau trong
nude va quoc té.

4. Mot s6 khuyén nghi nhim déi méi cong
tac dao tao va nghién ciru khoa hoc, cong
nghé EME

4.1. Péi véi co 56 gido duc dai hoc va don vi
nghién cieu hé tro

- Chu ddng nghién ciru tao nhu cau méi vé
dao tao, nghién ctru khoa hoc, cong ngh¢ va
ngudn nhan luvc EME dap tmg nhu cdu méi, bbi
canh ma&i noéi trén;

- Tich cuc nghién ctru, du bao, thong bao cac
nhu cau hién c6 va méi ciia cac nha tuyén dung
va sir dung lao dong, cac bén lién quan khac vé
san phém KHCN, ngué)n nhan luc EME;

- Manh dan sang tao, phat trién cac CTDT
moi, cai tién, nang cip cac CTPT va phuong
phap day hoc hién c6 dap ting nhu cau, yéu cau
méi, bdi canh méi; ting cudng ap dung céc
thanh tyu CMCN 4.0 trong dao tao dé nang cao
chat lugng ngudn nhan lyc dap yéu cau xay dung
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qudc gia sb, chuyén dbi sd, kinh té sb,...

- Hop tac thuc su va hi¢u qua vai cac bén lién
quan, td chure dao tao, kiém dinh chat luong va
céc hoat dong khéc lién quan dé dap tng cao va
nhanh hon yéu cau, nhu cau va hai long cua ho;

- Pao bao chét luong bén vitng cac hoat dong
KHCN va dao tao ngudn nhén lyc, chuyén giao
tri thic EME;

- Nghién ctru, lya chon, chit loc, phat trién va
van dung sang tao cac bai hoc hay cua céac truong
dai hoc trong va ngoai nudc vé dam bao chét
luong, ddi méi hoat dong nghién curu khoa hoc,
cong nghé, dao tao phi hop voi didu kién cu thé,
s mang, tam nhin, thé manh cua tung don vi dé
nang cao chat luong ngudn nhan lyc dap ing yéu
cAu méi, bdi canh méi, phat trién va dam bao
chat luong bén vitng EME: (i) Phat trién chuan
dau ra: pham chét, tam nhin, ning lyc (sang tao,
c6 va tao viéc lam, khéi nghi€p,...), k§ nang
nghé nghiép, k¥ ning xa hoi (mém) cua ngudi
hoc dép tmg nhu cau, yéu cau, hai long cac bén
lién quan, yéu cau cia CMCN 4.0, kinh té tudn
hoan, PTBV, tng pho BDTC, d6i méi toan dién
gido duc,...; (i) Nang cao niang luc giang day dé
phat trién chuan dau ra nguoi hoc nodi trén, tao
thém nhiéu san pham sang tao dap tng yéu cau
CMCN 4.0, PTBV, tng pho BDTC; (iii) Phat
trién hé thong hd trg giang day, hoc tap: thé ché,
chinh sach khuyén khich d6i méi, sang tao hoat
dong giang day; co so vat chat, cong nghé day
hoc tién tién, hoc liéu, co s& dit liéu, dai hoc s,
d6i ngii can bd hd trg, huan luyén,...

4.2. Péi véi cdc nha tuyén dung, siv dung
ngqun nhin lwc va siv dung cdc sin pham
KHCN EME

- Chu dong dé xuét, nén 16 nhu cau, yéu cau
hién c6 va twong lai vé sé luong, chit luong
(muc tiéu, chuidn dau ra,...) déi véi KHCN,
nguén nhan luc EME;

- Tich cuc tham gia cac khau ciia KHCN, dao
tao, kiém dinh chat luong EME;

- Str dung, ddi ngd san pham KHCN, ngudi
lao dong theo diing chat luong;

- Tai trg, hd tro nghién ctru KHCN, dao tao
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ngudn nhan lyc EME dap tng t6t hon nhu cau,
yéu cau, hai 10ng ctia chinh minh;

- Céc hd trg khac nhu cing céc co so gido duc
dai hoc khuyén nghi v6i Nha nudc phat trién
KHCN, ngudn nhan lyc EME dap mg yéu cau
méi, bdi canh méi;

- Cac doanh nghiép nén tao mdi lién két, hop
tac chat ché vi co sé dao tao nhan luc dé ¢6 luc
luong lao dong lanh nghé phit hop véi minh;

- Doanh nghiép nén c6 chién lugc nudi dudng
ngudn nhan lyc ngay tir khi sinh vién hoc nim
cudi, tao co hoi cho sinh vién vao thuc tap tai
chinh doanh nghi¢p ctia minh. Doanh nghiép c6
thé yéu cau dao tao ngudn nhan luc theo don dit
hang ctia minh. Nhu vy, cac truong s€ tap trung
vao dao tao nguén nhan luc c6 chat lugng cao dé
cung tng lai cho doanh nghiép dung s6 lugng va
chat lugng ma doanh nghiép can;

- Céc doanh nghiép co thé ty dao tao ngudn
nhan lyc thong qua viéc két hop vai cac truong
dai hoc va cac co s& dao tao nguén nhan luc
khac,...

4.3. Péi véi cdc nha hoach dinh chinh sdch,
qudn ly Nha nuoc

Khi x4y dung chién lugc, quy hoach phat
trién kinh té - xa hoi, nganh, dia phuong can chi
rd nhu cau sir dung cac san phdm KHCN, ngudi
lao dong ddi véi timg nganh/chuyén nganh (dat
hang cac san phém KHCN, sb lugng, chét luong
nguén nhan luc EME) tao tién dé cho cac co s
giado duc dai hoc xay dung chién lugc, ké hoach
phat trién KHCN, ngudn nhan lyc phu hop;

Ban hanh chinh sach: (i) Tuyén dung, sir
dung, dai ngd ngudn nhan lyc theo dung ning
luc va chét lwong san pham KHCN; (ii) Hb trg
phat trién KHCN, dao tao ngudn nhan luc EME
dap g yéu cdu méi, bdi canh méi.

Trao cho cac co so gido duc dai hoc quyén tu
chu, tu chiu trach nhi¢ém cao phu hgp véi nang
luec.

5. Két luin

Dé d6i mai cong tac dio tao va nghién ciru
khoa hoc, cong ngh¢, cac co so gido duc dai hoc
can lua chon, ap dung sang tao cac bai hoc vé
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quan tri chét luong (dya vao quan tri dai hoc tién
tién, mo hinh quan tri phdi hop,...), dao tao dya
theo chuan dau ra, tham vén, hop tac toan dién
v6i cac bén lién quan, thuc hién day du cac quy
dinh hién hanh vé dam bao chét luong gido duc
dai hoc theo cac thong tu cua Bo Gido duc va
bao tao, lua chon, ap dung sang tao cac bai hoc
hay vé phat trién, cai tién CTDT phu hop v6i don
vi minh, ... Dbi véi riéng linh vuc EME, can thyuc
hién quan diém “Uu tién dap tng cao va nhanh

nhu cau, yéu cau phat trién dat nudce, xa hoi, cac
bén lién quan”; déy manh két ndi, hop tac voi xa
hoi, cac bén lién quan; tao moi trudong lam viéc,
hoc tap thuc day sang tao, cong hién, khat vong
nghé nghiép; phat trién hop tac qudc té; uu tién
phat trién doi ngii can bo giang day, nghién ciru
¢6 nang luc va trinh d¢ chuyén mon cao, thich
hop, dap Gng dugc cac yéu ciu ning cao chit
luong dao tao, nghién ctru khoa hoc, chuyén giao
tri thue, tirng budc dat chuan khu vuec, quéc té.

Loi cam on: Tdp thé tdc gid chdn thanh cam on GS. Nguyén Viét Thinh, GS. Trwong Quang Hai,
cde co quan quan Iy Nha nuée, cac Doanh nghiép di gop nhiéu y kién quy bdu dé hoan thanh bai

viéet nay.
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INNOVATION OF TRAINING AND SCIENTIFIC RESEARCH, AND
TECHNOLOGY FOR THE ENHANCEMENT OF THE QUALITY OF
HUMAN RESOURCE IN THE FIELD

OF EARTH - MINE - ENVIRONMENT
Mai Trong Nhuan!, Tran Thanh Hai?, Nguyen Thi Hoang Ha!,
Tran Hong Thai’, Nguyen Tai Tue!
'Vietnam National University
’Hanoi University of Mining and Geology
3Viet Nam Meteorological and ydrological Administration
Abstract: some solutions on innovations of training and scientific research, technology for en-
hancing human resource capicity in the field of Earth - Mine - Environment (EME). The current
trend of sustainable development, green socio-economic with high tolerance, proactive responses to
global changes, society demand and job creation after graduation, job requirements by sectors,
human resource quality, etc... highlights an urgent need for innovation of higher education training
and scientific research, technology, especially in the field of EME. These innovations are aimed at
capacity building and job creation, fulfilling new requirement in the mentioned context. In addition,

recommendations for higher education institutions and employers on using EMFE scientific-techno-
logical products and human resources are also proposed.

Keywords: Innovation, Human resource training, Earth - Mine - Environment, Scientific re-
search.
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THU'C TRANG NGUON NHAN LUC VA NHU CAU PAO
TAO TRONG LINH VUC KHI TUQNG THUY VAN

Tran Hong Thai'

Tém tit: Neanh khi twong thiy van (KTTV) dd va dang dwoc ting cuweong dau tw nham hidng
16 muc tiéu dat trinh dd cia cac nude tién tién trong khu vuc Chau A; phdn dau dén nam 2025 -
2030 ¢6 hé thong quan trdc hodn chinh, twong dwong cdc nude tién tién trong khu vuee; cong nghé
dy bdo va hé thong théng tin chuyén nganh dwoc dau tw chiéu sau voi cdc ban tin di bao KTTV ¢6
chdt lwong cao, hwéng t6i di bdo, canh bdo tac déng, ddp img yéu cau cia xa hoi, gép phan dam
bdo tang trucng bén viing ciia dat nwée va gidm sat bién doi khi hau. Tong cuc KTTV coi nguén nhén
lyc chat lwong cao la chia khoa thanh cong cua sy nghiép hién dai hoa va ty dong hoa nganh KTTV,
la co s6 dé hoan thanh cdc muc tiéu ciia Chién lwge phdt trién nganh KTTV dén nam 2030 va Chién

lwoc Quéc gia vé bién doi khi hdu va sé tié}) tuc thue hién cac chu truong nhat quan dé dat duwoc

cdac muc tiéu chiéen lwoc da de ra.

Tir khoa: Nguén nhan lyc, nhan luc chat lwong cao, chién luoc.

Ban Bién tap nhan bai: 11/12/2019 Ngay phan bi¢n xong: 12/12/2019

1. Mé dau

Cung v6i sy phat trién nhanh ctia khoa hoc va
cong nghé hién dai, khoa hoc cong nghé trong
linh vuc KTTV ¢ Viét Nam ciing da tirng budce
dugc nang cép, cai tién. Cong nghé do dac dugc
dau tu tu dong hoa, cong nghé du bao s6 tri da
trién khai trong du bao nghiép vu,... bé ung dung
va lam chu dugc cac cong nghé tién tién hién
nay, ngudn nhén lyc cia nganh KTTV ciing can
duoc phat trién twong xung, dac biét 1a nhan lyc
chat lugng cao.

C6 rat nhiéu quan niém khac nhau vé ngudn
nhan luc chit lugng cao, thé hién trong kha nhiéu
nghién ctru trong va ngoai nudc. Theo Pho Gido
su Bam Ptc Vuong, thi “Xay dung nhan luc
chét luong cao co nghia la xay dyng doi ngil
nhan lyc khoa hoc va cong nghé, nhat 1a cac
chuyén gia, tong cong trinh su, k¥ su dau nganh,
cong nhan co tay nghé cao, c6 trinh d6 chuyén
mon-ky thuat tuong duong véi cac nudc tién tién
trong khu vuc, ¢6 di nang luc nghién ctru, tiép
nhan, chuyén giao va dé xuat nhirng giai phap
khoa hoc, cong nghé, k¥ thuat, giai quyét nhiing

Téng cuc Khi tiwong Thity vin
Email: tranthai.vkttv@gmail.com
TAP CHi KHi TUQNG THUY VAN

Ngay dang bai: 20/12/2019

van d& co ban cua sy nghiép cong nghiép hoéa,

hién dai hoa dat nudc; xay dung hé thong cac co

s& dao tao nhan luc tién tién, hién dai, da dang,

co ciu nganh nghé dong bo; xay dung su nghiép

gi4o duc tién tién, hién dai va mot xa hoi hoc tap

toan dién dé tao nguén nhan luc chét lugong
cao”. Theo mot sb nghién ctru thi “Nhan luc chét
lugng cao trudce hét phai dugc thira nhan trén
thuc té, khong phai ¢ dang tiém nang. Diéu do
c6 nghia 12 n6 khong ddng nghia véi hoc vi cao.
Nhan lyc chit lwong cao 14 nhitng ngudi ¢6 ning
luc thuc té hoan thanh nhiém vu duoc giao mot
cach xuét sic nhat, sang tao va c6 dong gop thuc
sy hitu ich cho cong vi¢c cua xa hoi” [1, 2].
Nhitng pham chét nhan cach cia con ngudi méi
1a yéu t6 co bao dam chét luong ngudn nhan lyc.
Su phat trién ngudn nhan lyc chit luong cao tiy
thudc vao trinh d¢ phat trién nhan cach tao thanh
nhitng bd phan hop thanh ciu tric nguon nhan
lyc. Do vay, gido duc nhan cach phai dugc thuc
hién trong bat ctr qué trinh nao cua chién lugc
phat trién ngudn nhan lyc. Nhimg suy thodi
nhan cach bao gio cling 1am ton thuong dén sy
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phat trién ngudn nhén lyc (mot tip doan doanh
nghiép c6 thé pha san nhiéu khi chi do mét nhom
can bd 1anh dao sa vao tinh trang tham nhting).
Nguén luc d6 12 ngudi lao dong co tri tué cao,
¢6 tay nghé thanh thao, c6 pham chét tot dep
dugc dao tao bdi dudng va phat huy boi mot nén
gi4o duc tién tién gan lién v6i mot nén khoa hoc
cong nghé hi¢n dai [2].

Nhan thue 1o vai tro cua nguén nhan luc ddi
voi yéu cau déy manh cong nghi¢p hoa, hién dai
héa va hdi nhap quéc té, tai Pai hoi dai biéu toan
qudc 1an thir VIII (1996), Pang ta da dé ra quan
diém [3]: “Léy viéc phat huy nguén luc con
ngudi lam yéu té co ban cho sy phat trién nhanh
va bén viing”, va “ning cao dan tri, boi dudng
va phat huy ngudn lyc to 16n cta con nguoi Viét
Nam 12 nhén t6 quyét dinh thing loi ctia cong
cudc cong nghiép hoda, hién dai hoa”. Theo danh
gia ciia Ngan hang Thé gigi (WB), Viét Nam
dang rat thiéu lao dong c6 trinh do tay nghé,
cong nhan k¥ thuat bac cao va chit lugng ngudn
nhan lyc Viét Nam ciing thép hon so v6i nhiéu
nudc khac [5].

Trong chién lugc phat trién chung vé ngudn
nhén luc chat lugng cao cua ca nudc, nganh
KTTV, ma don vi nong cdt, tap trung 13 Tong cuc
Khi tugng Thuy van [6], ciing da c6 chién lugc
va chinh sach cu thé dé phat trién ngudn nhan
luc chit luong cao ciia minh [7] va cling da dat
duoc nhiing thanh tyu nhat dinh. Tuy nhién, véi
nhitng yéu cau, muc tiéu phat trién méi, viéc
nang cao chit luong ngudn nhan lyc chét lugng
cao ¢ nganh KTTV van tiép tuc dat ra nhu mot
nhu cau tat yéu, cip bach.

2. Thye trang ngudn nhan lwc nganh tai
Tong cuc Khi twong Thity vin

Theo bao cdo danh gia m&i nhit [8], Téng cuc
KTTV ¢6 2558 can bd ki thuat gém 03 nhom:
1898 quan tric vién, 120 can bo cong nghé thong
tin va truyén thong, 540 dy bao vién. S6 lugng
can bd ¢co béng sau dai hoc chi chiém 3%, 32%
can bo tbt nghiép dai hoc, 18% tbt nghiép cao
dang, 37% tbt nghiép trung cap chuyén nghiép
va 10% co trinh @0 khac.
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S6 can b ki thuat tai cac don vi trung wong
1a 233, gdm 52 thac si (22.3%) va 167 ctr nhan
(71.7%). Trung tam dy bao khi tugng thuy van
qudc gia so hitu nhitng nhan vién chat lugng cao
nhat gdm 32.5% thac si va 61.5% cir nhan/ki su.

S6 can b¢ ki thuat tai 9 dai khu vuc 1a 2325,
chiém 87,4% tong s6 can bo k¥ thuat cia Tong
cuc KTTYV, trong d6 1% cé béng sau dai hoc,
27% tot nghiép dai hoc, 20% tot nghiép cao
dang, 42% tot nghiép trudng trung cap chuyén
nghiép va 10% co trinh d¢ khac. Tai cac dai khu
vue Pong Bic va Tdy Nguyén khong ¢ can bo
c6 trinh do sau dai hoc, s6 can bo tot nghiép
trudng trung cap chuyén nghiép chiém wu thé
(44,3% & Tay Bic va 36,7% tai Pai khu vuc
Tay Nguyén).

Trinh d6 can bo ky thuat cuia NHMS

Trinh @6____
khac R = =
10%

_____Sau dai
hoc
3%

Hinh 1. Trinh dd hoc vén céc can bé T 5ng cuc
Khi twong Thuy van

Trong s6 540 can bd lam viée trong linh vuc
du bao va canh bao c6 445 can bo tot nghiép dai
hoc va sau dai hoc chiém 83%, con lai 10% t6t
nghiép cao dang va 7% tot nghiép tir cac truong
trung cap chuyén nghiép. Pay 1a nhém can bd
duoc dao tao bai ban hon so véi cac nhom khac,
¢6 kha nang hoan thanh twong ddi t6t cac nhiém
vu duogc giao.

Tai Trung tdam Dy bao khi tugng thuy van
qudc gia, co quan dau ndo chiu trach nhiém cung
cip ban tin du bao, canh bao thién tai c6 97 can
bo truc tiép chiu trach nhiém du bao va canh bao
som, trong d6 96 can bo tot nghiép dai hoc va
sau dai hoc. Pay la nhom can bd da, dang duogc
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chu trong dao tao nhat, ho cling déng thoi la doi
ngil can b cd nén ting ngoai ngit tét nhat,
thuong xuyén lam viée véi cac ddi tic nudc
ngoai nhat tai Tong cuc KTTV.

Tuy nhién, vin c6 mot sé van dé ton tai véi
nhom can b nay nhu sau:

- Cac du bao vién khong c6 nén tang dio tao
dong bo (phan 16n tot nghiép tir cac khoa dao tao
tai chirc hodac cac khoa dao tao chuyén nganh
ngan han);

- Kha nang tiép can cac san pham mo hinh dy
béo s tri (NWP) cua cac dy bao vién con han
ché do thiéu cac cong cu du bao hién dai, hién thi
dir liéu, chuan bi thong tin va quan 1y dit liéu va
hé thdng phan phdi;

- Cac du bao vién ¢ cap tinh van chua du kha
ning ung dung NWP mot cach thuan thyc va
hi¢u qua. Céac phuong phap du bao dugc su dung
qua don gian va 16i thoi. Du bao dugc thyc hién
dua trén cac quan trac va kinh nghiém cua cac
du bao vién, rat it su dung dén cac md hinh du
béo hién dai. Han ché vé kha ning ngoai ngit va
tin hoc 1a mdt tré ngai dé ho lam quen vdi cac
mo0 hinh va cong nghé mai.

3. Nhu ciu dao tao ddi véi ngudn nhin luc
ciia Tong cuc KTTV trong thoi gian t6i

Cung vdi qua trinh ty dong hoa, s€ c6 mot bd
phan 16n cac quan tric vién duge diéu chuyén tir
cac tram KTTV vé cac Dai KTTV tinh lam
nhi¢m vu quan ly mang ludi tram KTTV, trong
d6 c6 viéc theo doi, van hanh cac tram KTTV tu
dong, sin sang sira chita, thay thé linh kién cua
tram trong truong hop c6 hong hoc nhd. Nhu vay
doi ngli quan tric vién phai duoc dao tao, boi
dudng lai dé nang cao ning lyc cong tac, lam
chu thiét bi, cong ngh¢, dap ung yéu cAu hién dai
héa nganh.

Dé dap Gmg yéu cau tiép thu cong nghé du
bao hién dai ma trong tam la sit dung cac mo
hinh du béo sd tri ¢6 do phan giai cao (voi do
phan giai theo 6 ludi tir dudi Skm, tham chi co
thé toi 1km) dé du bao cac yéu to thoi tiét, du
béo bao va ap thap nhiét d6i, dy bao song bién va
nude bién dang phuc vu su phét trién kinh té xa
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hoi ngay cang cao cua dat nudc nho vao viée
khai thac hiéu qua va nang cép hé thong “siéu
may tinh” cung véi cac cong nghé du bao hién
dai. Do d6 can phai tap trung dao tao doi ngii k¥
thudt vién c6 trinh do cao dé van hanh téi wu hé
thdng tinh toan. Ngoai ra, can tip trung ddo tao,
dao tao lai va dao tai tai cac co s& nudc ngoai
cho cac du bao vién vi day chinh la lyc lugng
truc tiép su dung cac san phém du bao hién dai,
cac du béo vién can hiéu va khai thac ding dén,
hiéu qua cac ngudn sb liéu quan tric, du béo tir
md hinh sd, radar, vé tinh... dé dua ra nhig dy
bao c6 chét lugng cao. Dy béo vién ciing can co
hiéu biét vé cac van dé kinh té, xa hoi, cac thong
tin vé cac ddi tuong chiu tac dong ctia thoi tiét va
thién tai dé c6 dé dua ra nhitng canh bao vé tac
dong cua thoi tiét va thién tai ddi v6i doi sbng,
nang cao hi€u qua cua cac thong tin canh bao
trong bao v¢ tinh mang, an toan xa hoi va gop
phan vao qua trinh phat trién bén viing cua dat
nude. Bén canh véi viée phét trién ngudn nhan
luc quan tric vién, du bao vién, k¥ thuat vién
chat lugng cao nodi trén, nganh KTTV ciing can
quan tam dén viéc phat trién ngudn nhan luc
phuc vu cong tac quan 1y, truyén théng va dich
vu KTTV dé quang b4 va mang théng tin KTTV
dén moi ting 16p x3 hoi, moi nganh kinh té dat
nudc, tao dong luc phat trién nganh KTTV.

Trong nhitng nim qua, Tong cuc KTTV da
day manh cong tac dao tao, bdi dudng can bo,
chi tinh riéng nam 2019, Tong cuc di cir gan
1.000 lugt cong chure, vién chirc va nguoi lao
dong di hoc tap nang cao trinh d dai han, khoa
hoc ngin han, boi dudng kién thic kinh té-ky
thuat ngach chinh, cao cAp nganh tai nguyén va
mdi truong & trong nude va hang chuc vién chirc
dao tao ngén va dai han ¢ nudc ngoai, tai cac
nudc tién tién nhu Nhat Ban, Phan Lan.

4. Pé xuit giai phap doi méi cong tac dao
tao ngudn nhan lwrc KTTV

Cung cép nhan sy ¢ trinh @6 Pai hoc va sau
dai hoc cho nganh Khi tugng Thuy van hién tai
trong nudc co cac co s¢ dao tao voi quy mo 1on
nhu Pai hoc Khoa hoc Ty nhién, Pai hoc Thuy
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loi, Pai hoc Tai nguyén va Moéi truong Ha Noi,
Dai hoc Tai nguyén va Méi truong thanh phd Ho
Chi Minh, Pai hoc Bach Khoa thanh phé HO Chi
Minh, Pai hoc Can Tho, Vién Khoa hoc Khi
tugng Thuy vin va Bién d6i khi hau. Hang nim,
céc co so ddo tao cung cdp cho xd hoi khoang
50-70 ctr nhan nganh Khi tugng va khoang 80-
200 ctr nhan/ky su nganh Thuy van. Huéng dao
tao clia cc truong bao gdm ca hai huéng ung
dung va nghién ctru khoa hoc co ban, tuy nhién
thuc té cho théy co s& vat chat cua nganh dao tao
Khi tugng Thuy van duogc dau tu rat han ché.
Trong s6 cac co so dao tao, kho co thé tim duge
mot phong thi nghiém dat chuan qudc gia nio
dé phuc vu sinh vién. Céc trang thiét bi thi
nghi¢m do dac hi¢n truong, thuc hanh cé dugc
trang bi nhung khong dong bo, thudng xuyén.
Doi ngii giang vién cling con han ché vé s
luong, c6 khoang cach giira 16p cac can bo sip
vé huu va lyc luong tré ké can. Dé dap nang cao
chét luong ngudn nhan lyc nham dap ng cac
muc tiéu chién luoc cua nganh KTTV, mdt sb
giai phap d6i méi vé cong tac dao tao xem xét
dugc dua ra gom:

4.1. Vé hinh thirc dio tao

Dao tao c4n bo ki thuat nén dugc trien khai
dudi nhiéu hinh thirc dao tao d¢ hoan thanh cac
muc tiéu chung cua cong tac xay dung nang luc
nhan sy khi twrong thiy van va dé chuin bi dbi
mit véi nhitng thach thirc méi. Moi hinh thuc
dao tao c6 nhom ddi tuong va chu dé dao tao
riéng nhu sau:

Ddo tao ndng cao (tién si, thac si): Uu tién
cac can b khi twong thuy van phu trach nghién
ctru khoa hoc, gido duc va dao tao, va hoach dinh
chinh sach. Cac chii dé nghién ctru sau nén dugc
xem x¢ét: quan ly dir li¢u, an toan/an ninh thong
tin, thiét bi tinh toan hiéu nang cao, cac phén
mém chuyén dung, cac mé hinh dy bao hai
duong, thiét bi vién tham, vé tinh khi tugng thuy
van, ra da khi tugng thuy van, tich hop gitra khi
tugng thuy vin va bién doi khi hau, sir dung dat,
giam thiéu thién tai, moi truong. Nhimng can b
¢6 nang luc co thé duogc cir di hoc tai cac Vién
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nghién cru han lam, cac truong dai hoc trong
nudc va nudc ngoai;

Dao tao tai chiec: Loai hinh dao tao nay danh
cho céc can b ki thuét can nang cao trinh do hoc
vén co ban. Hoc vién c6 thé hoc bé’mg nhiéu cach
nhu dao tao chinh qui, hoc tir xa hodc hoc truc
tuyén. Vi nhitng khoa hoc nay mét s6 chu dé
nhu khi tuong thuy vin nong nghiép, ra da, bién
d6i khi hau, cac thiét bi do tuy dong khi tugng
thuy van, ngoai ngtt nén dugc tich hop linh hoat
vao cac chuong trinh cua cac co s dao tao (cao
dé‘ing, dai hoc). Hién tai, mot s6 co s& dao tao
trong nuéc dang quan tim hon dén viéc d6i méi
chuong trinh gidng day va cdc tai li¢u giang day
dé dap g yéu ciu ting cudng ning luc cho doi
ngii can bg khi tugng thuy van;

Pao tao bo sung ki thudt va ngoai ki thudt:
Céc ndi dung dao tao nén dugc phat trién dua
trén nhu cau dao tao cta can bd ki thuat dé cung
cap kién thic va ki ning cép nhat va dé thich
nghi v&i nhing thay doi cia hé thong khi tugng
thily van trong tuong lai gan. Cac khoa dao tao
bd sung thudng xuyén cé thé duoc diéu chinh dé
dap tmg yéu cdu cua can bo ki thuit tai cac cap.

Pao tao truc tuyén: Mot sb khoa dao tao tai
chirc hodc cac khoa dao tao bd sung (vi du khoa
hoc tiéng Anh, khoa hoc vé bao tri, xu ly su )
va stra chita nhitng 16i thiét bi nho) nén duoc
thiét ké theo hinh thirc truyc tuyén (online).
Nhitng khoa hoc nay s& ho tro cac can bo ki
thuat tu hoc dac biét la cac can bo ¢ cac dai,
tram cap tinh.

4.2. Vé chwong trinh, hoc li¢u dao tao

Chuwong trinh dao tao: Chuong trinh dao tao
phai duogc phat trién phit hop v6i cac nhom muc
tidu va tap trung vao ca Iy thuyét va thyc hanh
(tap trung nhiéu hon vao thyc hanh). Noi dung
dao tao nén dugc cép nhat véi cac xu hudng phat
trién cong nghé méi trong nganh khi twong thiy
vin. Pong thoi, nén duoc thiét ké dé cung cap
cho nhitng nguoi tham gia nhitng chinh sach,
quy dinh méi, kinh nghiém qudc té va cac van
dé quan ly va lanh dao (giao tiép, 1am viéc nhom,
ngoai ngit) lién quan dén ting cuong ning luc
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ngudn nhan luc khi twong thity van.

Hoc liéu ddo tao: Tt ca cac hoat dong dao
tao can co hd tro tur nhiing tai liéu tham khao.
Noi dung dio tao can dugc diéu chinh phu hop
cho tirg nhém muc tiéu va duge hd tro bai cac
biéu d6, so do va tranh anh phu hop. Cac huéng
dan, tai liéu hoc tap phai dugc xay dung tdt va
ngan gon vé ndi dung. Cac tai liéu dao tao cling
nén cé ¢ dang sb hoa va duge cai dat théng nhat
trong may tinh cuia hoc vién. Huéng dan st dung
va tai liéu huéng dan cua cac thiét bi/dung cu
ma&i, mo hinh méi phai dugc dich chinh xéc sang
tiéng Viét va gdm nhitng chi dan van hanh va
bao tri.

Ddi v6i van dé dao tao lai, dao tao bd sung
cho 16p can bo hién dang cong tac trong nganh,
cac tai liéu nén duoc bién soan thanh cac khoa
dao tao tai chirc cho can b ki thuat khi tuong
thily vin dé nang cao trinh d6 hoc van nhu sau:

- Tai liéu dao tao nang lyc chuyén mon vé du
bao khi tuong thiy vin cho cac can bd quan trac
va thiét bi tai cac tram khi twong thuy vin -
nhitng nguoi chuyén sang lam du bao vién. Tai
liéu dao tao nén dugce thiét ké cho céac trinh do
trung cdp, cao dang, dai hoc

- Tai liéu dao tao cho cac khoa hoc méi danh
cho céc can bo ki thuat khong phai tt nghiép dai
hoc/ cao dang chuyén nganh khi tugng thuy vin
nhung hién dang lam viéc tai cac dai/tram khi
tugng thiy van ciling nhu cac trung tam du bao,
quéan 1y quan tric va thiét bi. Cac tai liéu dao tao
nén duoc thiét ké dé sir dung 6 cac trinh do trung
cép, cao dfmg va dai hoc.

- Céc tai liéu cung cip huéng dan van hanh va
bao tri cac tram khi twong thiy van ty dong; Cac
tai li¢u dao tao nang lyc chuyén mon vé giam
sat, hiéu chinh va kiém tra dit liéu; Tai liéu cho
cac khoa dao tao bo sung vé qua trinh/quy trinh
clia cac may moc/ thiét bi khi twong thuy vin;
Céc tai liéu cho cac khoa dao tao bd sung vé
phan tich hinh anh ra da.

TAP CHi KHi TUQNG THUY VAN

5. Két luan

Trén thé gidi va ¢ Viét Nam hi€n nay, phat
trién nén kinh té tri thirc véi ngudn nhan Iyc chat
luong cao dang 1a mot xu thé tat yéu khach quan.
Ngudn nhén lyc chat luong cao 14 nhan t6 quyét
dinh viéc khai thac, st dung, bao v¢ va tai tao
cac ngudn luc khac.

Trong nhirng niam qua, cung voi su phat trién
ctia d4t nude, nganh KTTV da va dang dugc ting
cuong dau tu nham huodng to1 muc tiéu dat trinh
dd cua cac nude tién tién trong khu vuc Chau A.
Phan dau dén nam 2025 - 2030 mang ludi quan
tric c6 mat do tram trén dién tich 1anh thd tuong
duong cac nudc Han Quéc, Nhat ban va duoc tu
dong hoa trén 90%, bén canh d6 cong ngh¢ du
b4o va hé thong thong tin chuyén nganh duoc
dau tu chiéu sdu, doi hoi phai c6 ngudn nhan luc
that su co chat luong dé quan 1y, khai thac co
hi¢u qua cac h¢ théng do, tao ra cac san phé”im,
céc ban tin dy bao KTTV c¢6 chét luong cao, dap
g yéu cau cua xa hoi, gop phan dam bao ting
truong bén viing cua dat nudce va giam sat bién
d6i khi hau.

Dé dap tmg su phat trién cia ky thuat, cong
nghé trong thoi ky méi, Tong cuc Khi tuong
Thuy van véi sy quan tdm chi dao cua Bg Tai
nguyén va Moi truong va cac Bo, nganh, t6 chirc
lién quan ludn tap trung chu trong phat trién
nguén nhan luc, dac biét la nguén nhan luc chét
luong cao bang nhiéu bién phép, chinh sach co
tinh kha thi cao va budc dau thu duoc nhimng két
qua kha quan. Vi quan diém nhat quan coi
nguon nhéan lyc chat luong cao 1 chia khoa
thanh cong cua sy nghiép hién dai hoa va tu
dong hoa nganh KTTV, 1a co s& dé hoan thanh
cac muc tiéu cua Chién lugc phat trién nganh
KTTV dén nam 2030 va Chién luoc Qudc gia vé
bién d6i khi hau, Tong cuc Khi twong Thily vin
s& tiép tuc thyuc hién cac giai phap dong bo dé
phat trién ngudn nhan lyc chit luong cao mot
cach bén vimng.
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CURRENT HUMAN RESOURCES AND TRAINING DEMAND
FOR METEOROLOGY AND HYDROLOGY IN VIETNAM
Tran Hong Thai!

'Viet Nam Meteorological and Hydrological Administration (VNMHA)

Abstract: Vietnam meteorology and hydrology has been being invested to reach the level of
Southeast Asia and Asia level for which we need to have a complete monitoring system during 2025
- 2030, reaching level of advanced countries in the region; Forecast technology and specialized in-
formation system are deeply invested with high-quality forecasts, aiming to provide a forecast and
warning system based on the impacts, contributing to ensuring sustainable growth of the country and
monitoring climate change. The VNMHA considers high-quality human resources as the key to the
success of the modernization and automation industry, serving as a basis for fulfilling the objec-
tives of the Strategy for the Development of VNMHA to 2030 and the National Strategy to adapt to
climate change and will continue to implement consistent guidelines to achieve the strategic goals.

Keywords: Human resource, high quality human resource, development strategy.
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XU THE CAI CACH CHUONG TRINH PAO TAO TAI
CAC NUOC TREN THE GIOI - THACH THUC VA CO
HOI NGUON NHAN LUC LINH VUC
TRAI PAT- MO - MOI TRUONG

Pao Viét Poan!, P§ Ngoc Anh', Ping Trung Thanh',
Tran Tuin Minh', Nguy&n Vin Manh'

Tém tat: Bai viét trinh bay khdi qudt chung vé toan cau héa gido duc, sw can thiét cdi cach
chirong trinh ddo tao va giGi thiéu vé xu thé cdi cach chuwrong trinh ddo tao tai cdc nede trén thé gidi.
Trén co so phdn tich nhitng thach thiec, kho khan, co hoi cua nguén nhan lyc linh viee khoa hoc Trai
ddt - M6 - M6i truong trong béi canh toan cau héa va xu thé cai cach chirong trinh dao tao trén thé
gidi. Nhém tac gia da dé xudat mot s6 nhom gidi phdp can thiét @é ndang cao chdt hrong dao tao
nguon nhan lec dap iing yéu cau trong linh viee khoa hoc Trdi ddt - M6 - M6i triong, bao gom: Ning
cao trinh do doi ngii dao tao nghién cvu khoa hoc, Cai cach chwong trinh dao tao; Pau tw co s¢
vat chat trang thiét bi phuc vu dao tao va nghién cuu khoa hoc; Tang cuong két hop voi cac co so
nghién ciru, doanh nghiép; Chii dong héi nhdp quoc té; Gido duc hwéng nghiép va t6 chire huéng
nghiép cho nguoi hoc.

T khéa: Cdi cich chuwong trinh dao tao, ndng cao nguon nhéan lwc, khoa hoc Trdi dat - Mo -

Moi truong.

Ban Bién tap nhan bai: 11/12/2019

1. Cii cach gido duc trong bdi cianh toan
ciu héa

Toan cau hoa giao duyc vua la biéu hién cua
toan cdu hoa kinh té vira 1a san phdm cua toan
cau hoa kinh té. Ngay nay v6i xu thé toan ciu
hoa kinh té da doi hoi ngudn nhén luc ciing mang
tinh toan cau hoa tir d6 dan dén su luu dong vai
sO lugng 16 céc sinh vién, nha nghién ciru khoa
hoc cong nghé trén toan thé gioi, dac biét 1a su
luu dong cua hoc sinh sinh vién, nha khoa hoc
tir cac nude dang phat trién dén cac nudc phat
trién.

Toan cau hoa dang dién ra mot cach nhanh
chéng, manh mé¢, gy tac dong sau sdc dén moi
linh vuc cua doi séng xa hoi. Trong bdi canh
toan cau hoa, da sb cac qudc gia, cac nganh dao
tao truyén théng dang t6 ra lung ting, mo ho

Triwong Pai hoc Mo - Pia chdt
Email: daovietdoan@gmail.com
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Ngay phan bién xong: 12/12/2019

Ngay dang: 20/12/2019

trong viéc xur Iy va dinh hinh mot chién lugc giao
duc tong thé dap ung nhitng thay doi nhanh
chong cua thoi dai, gido duc dai hoc s€ thay doi
sau rong tor moi truong gido duc, vai tro cua
ngudi day, ngudi hoc dén phuong phéap day hoc.
Hién nay, khong chi Viét Nam ma nhiéu quéc
gia trén thé gidi dang phai d6i mat véi thach thic
16n vé thiéu hut lao dong trinh do cao, c6 chuyén
mon, k¥ nang. Do d6 can d6i méi gido duc dai
hoc, dap ng yéu cau cua thi truong lao dong,
nang cao nhan thirc, ddi méi tu duy vé phat trién
gido duc dai hoc, doi mai chuong trinh va
phuong thirc dao tao, 4p dung cong ngh¢ thong
tin vao trong qué trinh giang day, d6i méi mé
hinh lién két gitra truong dai hoc va doanh
nghiép, nang cao chat luong doi ngii dao tao va
can bd quan ly.
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Trong bdi canh toan cdu hoa dé tranh khoi tut
hau, thich tmg kip thoi vi su thay doi timg ngay,
ting gio cla san xuat, cua tién bd khoa hoc ky
thuat cling nhu trong doi séng thi mdi ca nhan
va cong dong khong thé khong trang bi nhitng
kién thire, k§ niang méi, didu chinh tng xir phu
hop véi nhitng d6i méi dang lién tyc xudt hién.
Vi vay cac qudc gia trén thé gidi déu phai cai
cach giao duc, thay doi chuong trinh ddo tao cho
phu hop vai thuc té toan cau hoa.

Trong bdi canh toan cau hoa nganh khoa hoc
Trai dat - M6 - Moi trudong ciing dang dung
truée nhitng van dé vé diao tao ngudn nhan luc,
nang cao chat luong ngudn nhén luc, tao cong
viée 1am cho nguoi hoc sau khi t6t nghiép. Chinh
vi vay nhém nganh khoa hoc Trai dat - M6 - Moi
truong can thay ddi cai cach chuong trinh dao
tao theo xu hudng cai cach cta thé gidi, mo cac
nganh méi theo xu huéng phit trién khoa hoc k¥
thuat phuc vu cho doi sdng cua con ngudi trong
tuong lai.

2. Xu thé cai cach chwong trinh dao tao tai
cac nwéc trén thé gigi

2.1. Xu thé cdi cdch chwong trinh dao tao
tai My

Tai My ¢6 hon 3.000 truong dai hoc thuc hi¢n
gido duc & cac cip chuyén nghiép thuc hanh, dai
hoc, thac si va tién si. Cac truong dugc phan
thanh cac truong dai hoc nghién cou (nhu PHD
va cac truong co thir hang cua My), cac truong
dai hoc va thac si (xép hang theo khu vuc hodc
xép hang theo khoa hoc). Theo thé ché dao tao
phan thanh céc truong dai hoc tu (Harvard, Yale,
Princeton, Stanford, MIT, v.v.), cac truong dai
hoc cong (Berkeley, California, Michigan, Vir-
ginia, Michigan, Columbia, v.v.) va cac truong
chuyén nghiép thuc hanh, ngoai ra con hé thong
gido duc tron goi cac cap hoc tir nha tré dén tién
si, loai hinh nay ¢ yéu cau kha cao [2-4].

Xu thé cai cach chuong trinh dao tao tai My
theo hudng [1,5]:

- Pay manh cong tac gido duc dao dirc va
gido duc gia tri 16i séng, k¥ ning song;

- Chinh phu chi dong hudng dan, cac to chirc
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va xa hoi tich cyc tham gia;

- Phat trién hai hoa thong nhét va da dang vé
ciu trac chwong trinh dao tao va danh gia
chuong trinh dao tao.

- Pay manh theo hudng nghién ciru khoa hoc
k¥ thuat lién hé voi cac nganh xa hdi nhan van.

- Két hop cai cach chuong trinh dao tao trudc
day dé tién hanh cai cach toan dién.

2.2. Xu thé cdi cach chwong trinh dao tao
tai Dirc

Tai Btrc gém hai loai truong, thur nhét 1a loai
truong dai hoc téng hop loai nay gém 114 truong
v6i nhiéu chuyén nganh dao tao, trong d6 chu
trong giang day két hop voi nghién ctru gdm céac
truong dai hoc ty nhién, dai hoc su pham, dai
hoc téng hop, cac truong déu co cac hé dao tao
dai hoc, thac siva tién si. Thit hai la loai truong
dai hoc k¥ thuat ung dung gdm 152 truong,
thuong dao tao cac nganh vé cong trinh, k¥ thuat,
noéng nghiép, nghé thuat, thiét ké, kinh té, tai
chinh va cong thuong v.v. dé dao tao nhan tai
mang tinh ng dung.

Nhitng ndm gan day chinh phit Pirc da phat
dong chuong trinh dai hoc tai ndng va chinh phu
d3 chi nhitng khoan tién khong 16 dé hd trg xay
dung va phat trién céac truong dai hoc cao cép,
khuyén khich nghién ctu khoa hoc phat trién
cong nghe.

Pic diém cua cac truong dai hoc cua Puc
dugc két hop rat chit ché véi cac doanh nghiép.
Sinh vién hoc tap tai truong khoang 3 dén 4 nam
con thye tap trong mot Cong ty, co sO san xut
hoac ¢ nudc ngoai voi thoi gian khoang 6 thang.
Luan vin tot nghiép tap trung vao Gmg dung va
thuong duoc yéu cau phai hoan thanh tai doanh
nghiép [2-4].

Xu thé cai cach chuong trinh dao tao tai Buc
theo hudng [1,7]:

- Chuong trinh dao tao theo huéng da dang
héa moi trudong hoc tap, cac to chire giao duc mo
rong sang cac linh doi séng thudong ngay;

- Chuong trinh dao tao tap trung vao kha nang
tiép thu kién thirc trén giang duong va thyc hanh
tai cac doanh nghiép;
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- Chuong trinh dao tao theo hudng khich 1¢,
khuyén khich hoc tap va phat huy niang luc hop
tac;

- Banh gia lai vai tro ctua giao vién va hoc
sinh.

- Phét trién dao tao cac kha ning s truong
cua hoc sinh;

2.3. Xu thé cdi cach chwong trinh dao tao
tai Uc

Tai Uc s6 lugng cac truong dai hoc khong
nhiéu nhung chét luong kha cao, tong cong co
khoang 40 truong dai hoc, trong d6 c6 37 truong
cong.

Cac cép hoc gém gido duc dai hoc hodc day
nghé (TAFE), Associate's Degree, dai hoc (bao
gém ca b?mg hoc si danh du), thac si va tién si.
Nude Uc ¢6 dan sd it va c6 thé coi 1a mot nude
thuc hi¢n cong nghi€p hoa gido duc, thu hut
nhiéu sinh vién tai cac nude khac nhau trén thé
gi6i dén theo hoc. S6 lugng sinh vién qudc té 16n
va thu hoc phi cao hon nhiéu so véi sinh vién
trong nudc. Nam 2000 chinh phu Uc da thuc
hién chuong trinh ké hoach "Backing Australia's
Ability". M&i nam quy h tro gido dyc rat 16n va
duoc phan bo dé hd trg giao duc dai hoc, hd trg
nghién ctru khoa hoc va tai trg cép hoc béng cho
cac sinh vién trong va ngoai nudc [2-4].

Xu thé cai cach chuong trinh dao tao tai Uc
theo hudng [1, 6]:

- Phat trién no6i dung chuong trinh dao tao
mang tinh da dang hoa va mé rong cac chuong
trinh dao tao theo cac nganh mang tinh thoi dai;

- Dan chii hoa ché d6 quan 1y chuong trinh
dao tao, phan quyén quan Iy chuong trinh dao
tao;

- Xay dung mo hinh muc tiéu chuong trinh
dé dao tao nhan tai c6 tinh chuyén nghiép cao;

- Phuong thire t6 chirc chuong trinh dao tao
két hop tinh phd bién véi chon loc.

2.4. Xu thé cdi cach chwong trinh dao tao
tai Phap

Gido duc Phap duoc phan thanh cac truong
dai hoc tong hop cong va cac vién chuyén nghiép
uu ta (nhu hoc vién cong trinh, vién kinh doanh,
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vién kién tric, v.v.). Chit luong cia céc truong
dai hoc cong thuong 1a trung binh, tai cac truong
nay co ban déu ding tiéng Phap dé hoc tap. Con
céc vién chuyén nghiép thi chit luong dao tao
t6t hon, toan bd qua trinh dao tao sir dung ngdn
ngit tiéng anh. Cap béc hoc ciing duoc chia thanh
cac hé théng dai hoc, thac si va tién si. Ngoai ra
con ¢o gido duc chuyén nganh, chu yéu 1a dao
tao cac nhan tai vé mang nghé thuat, thiét ké,
thoi trang va du lich.

Céc truong dai hoc Phap dugc chia thanh
truong cong va tu. Truong cong khong phai
dong hoc phi con truong tu phai dong hoc phi, vé
chat lugng dao tao cod su khac bi¢t gilra cac
truong. Hién c6 87 truong dai hoc tong hop
cong, 3 truong dai hoc téng hop tu, hon 400 vién
dao tao vé cong trinh, hon 200 vién cong lap, tu
1ap dao tao vé ngh¢ thuat va gén 1000 vién dao
tao kinh doanh [2-4].

Xu thé cai cach chuong trinh dio tao tai Phap
theo hudng [1,8]:

- Noi dung chuong trinh dao tao phat trién
theo hudng chu trong dao tao mang tinh thuc
dung va thiét thuc v6i cude séng;

- Chuong trinh ddo tao coi trong kién thic co
sd, kién thirc nén tang;

- Chuong trinh dao tao két hop cac loai hinh
giao duc voi nhau;

- Chuong trinh dao tao phan theo khu vuc dao
tao, dao tao theo ngdn ngir tiéng Phap va tiéng
Anh

- Ca nhan hoéa gido duc dap tmg nhu ciu hoc
tap cua hoc sinh;

2.5. Xu thé cdi cdch chwong trinh dao tao
tai Anh

Tai Anh c6 nén giao duc ciing tuong dong véi
M¥, phan thanh cac cdp dao tao chuyén nghiép
thuc hanh, dai hoc, thac si va tién si. Nhung
trong dao tao dai hoc va thac si déu co dang dao
tao loai hinh “taught” va loai hinh “research”
vé6i thanh tich cao c¢6 thé nhan hoc vi “honorable
Bachelor” va “honorable Master”. Loai honor-
able Bachelor ¢6 thé xin hoc tryc tiép 1én tién si.

Tai Anh c6 hon 200 truong dai hoc, thuong
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dugc chia thanh cac truong dai hoc va hoc vién.
Trudng dai hoc ngoai c6 mot trudng tur con tat ca
déu 1a truong cong. Cac trudng cb quyén ty chi
rat 16m, co thé tu cip bang hoc vi, nhung phai
dugc danh gia chat lugng khach quan bén ngoai
truong. Mot sb truong ndi tiéng nhat duoc kiém
dinh chét lugng boi to chiic QAA [2-4].

Xu thé cai cach chuong trinh dao tao tai Anh
theo hudng [1,5]:

- Cai cach theo hudng tim diém can bang gitra
“chét lugng” va “binh dang” trong chuong trinh
dao tao.

- Chu trong giao duc chirc vu nghé nghiép va
gido duc pho thong.

- Chuong trinh dao tao tdng cuong tinh linh
hoat va d6 sau rong.

- Chuong trinh dao tao hudng dén moi nguoi
déu nim viing dugc cac k§ ning chinh trong
nghé nghiép ctia minh.

- Chuong trinh dao tao theo hudng nang cao
mo rong hoc theo hinh thirc cép ching chi sau
mdi khoa dao tao.

2.6. Xu thé cdi cach chwong trinh dao tao
tai Han Quﬁ'c

Cac truong dai hoc Han Qubc duge chia
thanh cac truong cao déng, dai hoc, dai hoc téng
hop, va vién nghién ctru. Trudng cao dang dao
tao 2-3 nam va 1a mot phan quan trong cua gido
duc nghé nghi¢p ciia Han Quéc, dai hoc dao tao
4 nam.

Tai Han Qudc c6 khoang gan 500 cac truong
dai hoc va cao déng, cac truong dai hoc ludén co
su da dang vé nganh nghé dao tao va hé dao tao
da dang tu cao déng, cu nhan, ky su toi thac si,
tién si. V&i chuong trinh giang day két hop 1i
thuyét voi thuc tién, sinh vién dai hoc duge chi
dinh phuc vu trong mdt truong voi mét thoi gian
nhat dinh sau khi tot nghiép.

Xu thé cai cach chuong trinh dao tao tai Han
Quéc theo huéng [1,11]:

- Xay dyng chuong trinh hé thong danh gia
chuong trinh gido duc va tang cuong quan ly
chét luong gido duc;

- Xay dung chuong trinh dao tao vdi cac trinh
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d6 khac nhau;

- Xay dung chuong trinh dao tao chung theo
giai doan, theo nién ché chung cho quéc gia;

- Quy md dao tao tir yéu cau don 1¢ sang yéu
cau phurc hop va da cip do dao tao.

2.7. Xu thé cdi cach chwong trinh dao tao
tai Nhdt Bdn

Tai Nhat Ban c6 765 truong dai hoc véi thoi
gian nién ché dao tao 4 nam, trong do6 c6 86
truong qudc 1ap (hau nhu khong thu bat ké phi
nao, chuong trinh hoc thuong mang tinh hoc
thudt cao), 90 truong cong (thu mdt nura phi hoc
d6i v6i hoc sinh trong tinh, ngoai tinh thu 100%
hoc phi, chuong trinh hoc mang tinh hoc thuat,
mot s6 truong ¢ thém cac nganh hoc mang tinh
ung dung), 589 truong tu (thu 100% hoc phi va
khac phi khac, khoang 10 trudng tu top dau co
méi trudng hoc md, mang tinh qudc té cao,
chuong trinh hoc mang tinh Ung dung, céac
truong trung binh hoac muc dudi it dugc nguoi
Nhat Ban biét dén, thuong nhéan nhiéu du hoc
sinh chau A) [17]. Dua vao loai hinh phan thanh
dai hoc téng hop, dai hoc da nganh, dai hoc don
nganh, dai hoc nir gidi, hoc sinh c6 thanh tich
hoc tap tdt déu ¢ thé xin dugc hoc béng cép tinh
cua Nhat Ban du dé hoc tap va sinh hoat trong
sudt qua trinh hoc tap.

DPai hoc khoa hoc thuc nghiém déu co nguoi
dan dau trong khoa hoc, thuong mdi nganh chi
¢ 1 gido su va vai pho gido su, khi gido su vé
huu thi tir nhitng pho gido sur chon 1 nguoi dé
thay thé. Cac gido su c6 thé xin tai trg nghién
ctru khoa hoc va tyr minh c6 thé ty quyét dinh chi
tiéu cho nghién ctru trong d6 bao gdm quyén sir
dung kinh phi mua cac thiét bi.

Xu thé cai cach chuong trinh dao tao tai Nhat
Ban theo huong [1,9,10]:

- Chuong trinh tap trung vao vi¢c dao tao kha
nang hoc tap doc 1ap va tu duy doc lap.

- Chuong trinh tap trung vao nén giao duc hoc
duong, giang day trén 16p.

- Xay dung phat trién chuong trinh dao tao, t6
chure dao tao va thyc hién dao tao mang tinh linh
hoat.

TAP CHi KHI TUQNG THUY VAN

S6 phuc vu Hgi thao chuyén dé

3



BAI BAO KHOA HQC

- Chuong trinh chi trong dén thiét 1ap chuong
trinh dao tao mang tinh ca nhan hoa, da dang hoa
va tich hgp hoa.

2.8. Xu thé cdi cach chwong trinh dao tao
tai Trung Qué'c

Tai Trung Qudc dén ndm 2009 tong cong co
khoang 1079 Truong Pai hoc va trén dai hoc,
trong do c¢6 710 truong cong (Bo gido duc truc
tiép quan 1y 73 trudng). Pbi v6i chuong trinh dai
hoc, ¢6 cac khoa hoc nghé cting nhu cac khoa
hoc cép bi“mg dai hoc, sau dai hoc, va tién si. Sinh
vién theo hoc ctr nhan, k¥ su s€ hoc trong vong
4-5 nam, chuong trinh thac sy kéo dai 2-3 nam
va tién sy trong 3 nam [2-,4].

Xu thé cai cach chuong trinh dao tao tai
Trung Qudc theo hudng [1]:

- Xay dung chuong trinh dao tao mang tinh
tong hop;

- Xay dung chuong trinh dao tao mang tinh
dinh hudéng cho con nguoi.

- Xay dung chwong trinh két hgp chuwong
trinh dao tao trong va ngoai nudc.

- Xay dung chuong trinh dao tao voi muc
dich dao tao thong minh.

- Thiét 1ap mot hé théng danh gia da chiéu
trong cai cach chuong trinh dao tao.

Nhan xét: Nhu vay ta c6 thé thay rang hién
nay xu thé chung cai cach chwong trinh dio tao
trén thé giGi theo cac hudng sau:

- Tich hgp chuong trinh dao tao mang tinh
khoa hoc vdi xa hoi nhan van;

- Mo rong xac dinh, Iya chon cac muc tiéu
cho chuong trinh dao tao;

- Xay dung chuong trinh dao tao mang tinh
toan cau hoa;

- Chu trong nang cao chuong trinh dao tao ly
thuyét co ban;

- Két hop mang tinh thong nhét va linh hoat
trong chuong trinh dao tao;

- Tang cuong gido duc vé dao dirc 16i song
cho hoc sinh sinh vién;

- Chu trong viéc dao tao tinh cach cho hoc
sinh sinh vién.

- Hudng dén nén gido duc phat trién ton trong
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sinh mang trong cudc sdng ctia con ngudi.

- M& rong pham vi cdi cach chuong trinh dao
tao, di sau vao ndi dung khoa hoc;

3. Thach thirc va co hdi ngudn nhan luc
linh vwre Trai dit - M6 - Mdi truwong trong bdi
canh toan ciu héa gido duc

3.1. Thach thuc dao tao nguo”‘n nhan lyc
linh vwe Trdi dit - M6 - Méi trwong

Cudc chay dua vé thi phan gido duc qudc té
clia cac nganh khoa hoc méi da tac dong sau dén
cong tac dao tao ngudn nhan lyc nganh khoa hoc
truyén thong trong d6 co cac nganh Trai dat - Mo
- Méi truong. Nguoi hoc, nhitng nha khoa hoc
tré theo xu hudng tap trung hoc va nghién ctru
cac nganh khoa hoc moi cé trién vong, cong vi¢c
nhe nhang, thu nhép cao, diéu kién moi truong
lam viéc 6n dinh, ra truong co nhiéu su lva chon
vé vi trf viéc lam.

- Tai liéu gidng day, sach, bai giang chua chu
trong thay doi ndi dung va phuong phéap giang
day, chua bam sat voi diéu kién thuc té, cong tac
thuc hanh tai hién truong chua dugc chu trong,
phuong phap nghién ctru hoc tap chua theo kip
v6i thoi dai cong nghé 4.0;

- Céc thiét bi giang day, thuc hanh co s¢ vat
chat phuc vu cho cong tac hoc tap va nghién ciru
con lac hau, nhiéu thiét bi cii tir nhitng nam 70
van con duge str dung trong dao tao va nghién
ctru khoa hoc;

- Cac chuyén nganh, pham vi nghién ctru
trong cac nganh khoa hoc Trai dat - Mo - Mbi
truong khong con st thu hut dwoc ddi véi ngudi
hoc, mat khac chua kip thoi phat trién dao tao vé
linh vyc ngudn ning lugng méi, ngudn ning
luong sach, ngudn ning lugng khong lam bién
d6i khi hau moi trudng.

- Cong tac dao tao, lya chon doi ngii dao tao,
nghién ctru ké can cho nganh khoa hoc Trai dat
- M6 - Mbi trudng con nhiéu bét cap, mat khac
nhitng nha nghién ctu ¢6 tdm huyét, chuyén
mon tot ngdy mot tudi cao kho dap tmg duoc cac
diéu kién nghién ctru tai hién truong, tai diéu
kién thoi tiét kho khan khic nghiét cua nganh;

- Pidu kién lam viéc va nghién ctru trong linh
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vuc nganh khoa hoc Trai dat - Mo - Mai truong
khé khan vat va, nhiéu cong viéc nang nhoc,
nguy hiém, doc hai, tiém an nhiéu rui ro;

- Mtrc thu nhap cho cén bd dao tao va nghién
ctru nganh khoa hoc Trai dat - Mo - Mbi truong
s0 v&i cac nganh khoa hoc tré khac con han ché;

- Tai nguyén khoang san ran dan da can kiét
va c6 san lugng khai thac c6 xu hudng giam
trong tuong lai;

3.2. Co hoi ddo tao nguon nhan lc linh vue
khoa hoc Trdi dit - M6 - Méi truong

Ciing nhu cac nganh khoa hoc tré khac trong
bdi canh hoi nhap toan cau, trong bdi canh kinh
té toan ciu, trong bdi canh phat trién cac ngudn
nang lugng sach, bao vé moi truong, tim kiém
nguodn tai nguyén mdi thay thé cho ngudn tai
nguyén khoang san truyén thng thi co hoi dao
tao nguén nhan lyc trong linh vuc khoa hoc Trai
dat - Mo - Moi truong ciing dd mé ra v6i nhiéu
ky vong nhu:

- Toan cau hoa giup cho viéc trao ddi dao tao,
hoc hoi kinh nghiém, tap huin nghiép vu nang
cao trinh d6 chuyén mén gitta cac qudc gia trén
thé gi6i tro 1én don gian va thuan tién hon, bang
cach dao tao truc tuyén, tai chd, ing dung cong
nghé thong tin vao giang day dao tao;

- Xu thé thay thé ngudn ning luong truyén
théng bang cic ngudn ning lugng tai tao nhu
nang lugng mat troi, nang lugng gid, nang luong
song bién din dén thiéu hut ngudn nhan luc
trong linh vuc nay boi ddy 1a mot nganh rat méi
khong chi dbi v6i nude ta ma ca cac nude trén
thé gidi;

- Sy phat trién ung dung, su dung cac vat liéu
tai ché tir rac thai xay dung, rac thai sinh hoat,
phé thai nhiét dién;

- Ngay cang c6 nhiéu cac du an nghién ctru vé
bién d6i khi hau méi trudng trong va ngoai nudc,
nguén nhan lyc lam viéc va nghién cuu trong
linh vuc nay con han ché, chua dap tng duoc
nhu cau cong viéc va cong tac nghién ciru;

- Cong tac bao v¢ moi truong ngay cang dugc
cac qudc gia trén toan thé gidi quan tim, ngay
cang co nhiéu cac du an vé bao v€ moi truong,
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xtr Iy méi truong trén khip thé gioi;

- Trong va ngoai nudc dang c6 nhiéu cac du
an xay dung v6i quy mo 16n tao ra nhiéu viéc
lam thu hat duoc nhiéu lao dong chuyén mén
trong linh vuc dao tao nganh khoa hoc Trai dat -
Mo - Mdi truong;

- Chinh phu cac nuée déu ting cudong dau tu
vao cac du an ddi méi khoa hoc va cong nghe,
tang vé s6 lwong va hd trg ctia cac du an nghién
ctru khoa hoc ¢ nhiéu cép khac nhau trong linh
vuce khoa hoc Trai dat - Mo - Mai truong;

- Chinh phii cac nudce dang c6 nhidu dy 4n mo
rong tim kiém ngudn tai nguyén bién;

- Chinh phii cac nudc ludén quan tim dén gido
duc, dac biét trong bdi canh toan cau hoa.

IV. Giai phap nang cao ngudn nhan lyc trong
linh vuc dao tao nganh khoa hoc Trai dat Mo -
Moi truong

Nhan lyc 1a yéu t6 quyét dinh dén thanh cong
va tién bo ctia mdi nganh dao tao, trong do trinh
d6 phat trién ngudn nhén luc 14 thude do chu yéu
danh gia muc d tién bo ciia nganh va phat trién
bén vitng. D& phat trién ngudn nhan lyc linh vuc
khoa hoc Trai dat - Mo - Mai truong can phai
x4y dung tim nhin chién lugc phat trién tong thé
va dai han ciia nganh. Dong thoi, trong mdi giai
doan nhit dinh, can xdy dung nhimng chuong
trinh hanh dong voi muyc tiéu, dinh hudng cu thé,
trong do phan tich, danh gia thoi co, thach thuc,
nhirng khé khin, han ché va nguyén nhan... dé
dé ra muc tiéu va giai phap cho ting giai doan
phi hop véi bdi canh kinh té - x4 hoi trong nudc
va qudc té.

Trong bdi canh toan cau hoa gidao duc hién
nay cong tac dao tao ngudn nhan luc chét lugng
cao trong linh vuc khoa hoc Trai dat - Mo - M6i
trudong can phai thuc hién cac nhém giai phap
sau:

Nhom giai phap vé nang cao trinh d6 doi ngii
dao tao, nghién ctu:

- Cong tac nang cao trinh do chuyén moén cho
doi ngti dao tao, nghién cuu khoa hoc: Tang
cuong bdi dudng thudng xuyén, tap huin ngin
han nang cao trinh d¢ chuyén mén cho d6i ngii
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dao tao, nghién ctru khoa hoc béng cac khoa hoc
dai han va ngén han tai cac nudc phat trién trén
thé gioi;

- Nang cao trinh d ngoai ngit cho can bg dao
tao, nghién ctru bang cach td chirc cac 16p hoc
ngoai gio lam vi¢c, tang cuong hop tac giao luu
véi cac don vi nude ngoai;

- Thuong ky to chirc cac budi hoi thio, bao
cao hoc thuat, hdi nghi khoa hoc lién quan dé cac
van d& thoi su, cac van dé bat cap chua co huéng
giai quyét tai cac co s san xuét trong linh vuc
khoa hoc Trai dat - Mo - Mbi truong;

- Xay dyung cac chuong trinh, dé an, dé tai
nghién ctru cip qudc gia, tinh, thanh phd, cap
bo...vv dé thuc hién;

- Xay dung cac du an phdi hop nghién ciru
véi céac co s¢ dao tao nghién clru nudce ngoai;

- Xin cac ngudn tai trg phuc vy nghién ciru,
nang cao trinh d¢ doi ngli dao tao, nghién ctru.

Nhom giai phap vé cai cach chuong trinh dao
tao:

- Xay dung cac chuong trinh dao tao theo
hudng phat trién cac nganh méi vé méi trudng,
nang lugng mat troi, nang luong gid, nang lugng
song bién, nang luong sach, tin hoc khoa hoc
Trai dat - Mo - Moi truong;

- Hoan thién cac chuong trinh dao tao theo
hudng mao, hdi nhap, phan cép dao tao. Doi méi
ndi dung, chuong trinh, tai li€u dao tao theo
hudng phat huy tu duy sang tao, nang lyc tu hoc,
tu nghién ctru, tang thoi gian thyc hanh;

- P6i méi phuwong phap day va hoc theo
hudng hoc di doi véi thuc hanh tai hién truong,
hoc tai cic co s& san xut;

- M&i chuong trinh do tao cin c6 danh gia
kiém dinh chét luong dao tao. Cai cach muc tiéu,
n6i dung, hinh thtrc kiém tra, thi va danh gia két
qua dao tao;

- Céi cach chuong trinh dao tao theo xu
hudéng dao tao theo nhu cau ngoai thuc té, két
hop véi cic co s san xudt dao tao theo yéu cau,
phéi hop, lién két dao tao vai cac nudc phat trién
trén thé gioi;

- Piéu chinh cac chuong trinh dao tao va mo
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hinh dao tao phu hop véi tiéu chuan qubc té;

- Xay dung chuong trinh theo hudéng day
manh gido duc dao duc 16 séng cua sinh vién.

Nhom giai phap vé dau tu trang thiét bi phuc
vu cho dao tao va nghién curu:

- Tang cuong dau tu co s¢ vat chat, trang thiét
bi dao tao nguén nhan lyc trong linh vuc khoa
hoc Trai dat - M6 - M6i truong;

- Tan dung tdi da co s& vat chat hién c6 cua
cac co so dao tao, nghién ctru khoa hoc;

- Xay dung ké hoach trang bi thém thiét bi tbi
thiéu cho nhiing nganh hoc, tdng cuong xa hoi
ho4, tranh thi sy hd tro vé moi mit cia cac don
vi san xuét va cong dong xa hoi dé dau tu mua
sam céc trang thiét bi.

Nhom giai phéap ting cuong két hop véi cac
co so6 nghién ctru, doanh nghiép:

- Van dong cac co so nghién ctru khoa hoc,
cac doanh nghiép tich cuc hd trg cac sinh vién
tiép can voi moi trudng lam viée thuc té thong
qua cac dot thuc tap va dao tao cac ky nang lam
viéc tai cac doanh nghiép;

- Tang cuong hop tac nghién ciru, phat trién
va trién khai cac cong nghé méi ciing nhu chia sé
cac kinh nghiém va chuyén mén theo nhu ciu
thuc té giita co c& dao tao, co quan nghién ciru
v6i1 doanh nghiép;

- Hop tac véi cac doanh nghiém trong cong
tac dao tao ngudn nhan lyc bang cach cac doanh
nghiép s& dat hang cac yéu cau vé ndi dung nha
truong can dao tao dé dap ung nhu ciu cua
doanh nghi¢p, doanh nghiép dong vai tro phan
bién trong viéc xay dung chuong trinh dao tao
cua nha truong;

- Céc doanh nghiép, cac co sé nghién ctru tao
moi truong thuan loi cho sinh vién dén tham
quan, thuc tap; tuyén dung sinh vién sau khi ra
truong. Tham gia ngay hoi viéc lam cua sinh
vién do truong t6 chirc. Ctr cac doanh nhén c6
trinh 6 va kinh nghiém thuc tién dén bao céo
chuyén d& hodc tham gia giang day, nghién ctru
khoa hoc tai truong. Dat hang cac nghién ctru
khoa hoc phuc vu giai quyét cac van d& cua
doanh nghiép;
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- Céc doanh nghiép can c6 quan hé hop tac
giita truong dai hoc trén nén tang binh dang cing
¢o loi. Trong viéc hop tac nay, truong dai hoc
s&: cung cdp ngudn nhan luc dap Gng yéu cau
cua doanh nghiép; sang tao ra tri thuc moi va
chuyén giao cong nghé cho doanh nghiép; ctr
giang vién dén doanh nghiép lam cong tac tu vin
va phdi hop v6i doanh nghiép dé cliing giai quyét
céc van dé ctia doanh nghiép; ctr sinh vién dén
tham quan, thyc tap tai doanh nghiép; thiét lap
bd phan chuyén trach vé lién két véi doanh
nghi¢p; hinh thanh cac trung tdm nghién ctru
phuc vu cho doanh nghiép.

Nhom giai phép cht dong hoi nhap quéc té

- Xay dung, hoan thién hé thdng vin ban phap
luat vé phdi hop dao tao phat trién ngudn nhéan
lyc phu hop voi Viét Nam nhung khong trai véi
thong 1¢ va luat phap qudc té;

- Cung v6i cac co s& dao tao nudc ngoai thiét
1ap khung trinh d6 nganh khoa hoc Trai dat - Mo
- Moi truong. Xay dung 1§ trinh ndi dung,
chuong trinh va phuong phap dao tao;

- Tham gia kiém dinh qudc té chuong trinh
dao tao. Thuc hién danh gia va quan ly chat
lugng theo tiéu chuéin quéc té, lién két, trao doi
vé gido duc va dao tao dai hoc, sau dai hoc va
cac dé tai, du an nghién ctru khoa hoc, cong ngh¢
gitlra cac co s¢ giao duc dai hoc Viét Nam va thé
gidi;

- Tao mai truong va diéu kién thuan loi dé thu
hut cac nha gido, nha khoa hoc c6 tai nang va
kinh nghi¢m cua nudc ngoai, nguoi Viét Nam &
nudc ngoai tham gia vao qua trinh dao tao nhan
lyc dai hoc va nghién ctru khoa hoc, cong nghé.

Nhém giai phap giao duc hudng nghiép, to
churc hudng nghiép cho nguoi hoc:

- Hudng nghiép trude khi vao hoc: Dé dam
bao sinh vién sau khi theo hoc nganh khoa hoc
Trai dit - Mo - Mbi truong tim dugc viée lam 6n
dinh, yéu nghé can c6 sy tu vin hudng nghiép
cho hoc sinh thong s& thich, nang luc, hoan canh
gia dinh, nhu ciu xa hoi tir d6 co thé t6 chirc day
nghé pho thong cho hoc sinh, cho hoc sinh thyc
hién cac cong viéc don gian lién quan dén nganh
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khoa hoc Trai dat -Mo - Méi truong. Ngoai ra
cling can cap nhat thong tin thi trudng lao dong
va xéac dinh nhitng yéu cau k¥ ning cong viéc
trong twong lai. Cung cip nhimng thong tin nay
cho cac bac phu huynh va cac em hoc sinh sé&
gitip ich cho su lwa chon cac nganh nghé rd rang
va chinh xéac hon.

- Hudng nghiép sau khi vao hoc: Ngoai viéc
hoc kién thtrc va k¥ nang chuyén mén vé chuyén
nganh khoa hoc Trai dat - Mo - M6i trudng sinh
vién can dugc ting cudong thém nang lyc vé mot
s6 mat: ngoai ngit, k¥ nang mém, phong cach
lam viéc chuyén nghiép, van, thé, my...vv. Cac
nang luc nay s€ dugc rén luyén thong qua céac
hoat dong ngoai khoa, cac hoat dong ¢ cac cau
lac b, cac hoat dong tham gia nghién ctru, tham
du hoi thao, bao cao hoc thuat.

- Ngoai cac nhom giai phap trén can phai Nha
nudc can c¢6 thém cac uu dai, chinh sach wu tién,
nang cao ngudn thu nhap va tao diéu kién hon
nita cho céc can b lam cong tac dio tao ngudn
nhan luc trong linh vuc khoa hoc Trai dat - Mo
- Moi trudong noéi riéng va cho cac can bg lam
cong tac dao tao ngudn nhan lyc noi chung.

5. Két luin

Toan cau hoa vira 1a myc tiéu nhung ciing 1a
dong lyc va bién phap dé cac nudce trén thé gisi
¢6 thé thay ddi chuong trinh ddo tao, cai cach
gido duc, voi cac nganh dao tao chua cai cach
kip theo xu hudng toan cau héa s& gip phai nhiéu
bat cap va kho khin trong dao tao ngudn nhan
luc. Bung trude nhirng thach thure va co hoi toan
ciu hoa cac nganh khoa hoc Tréi dat - Mo - Mbi
truong ciing can phai tiép tuc diy manh cong tac
cai cach chuong trinh dao tao dé bat kip voi xu
thé dao tao nguén nhan lyc hdi nhap quéc té.

Bai viét d3 tong quan vé xu thé cai cach
chuong trinh dao tao trong bdi canh toan cau
hoéa, néu ra cac thach thirc co hoi va dua ra cac
nhom gidi phap cai cach chuong trinh dao tao
c4c nganh nganh khoa hoc Trai dit - Mo - Mbi
truong nham nang cao trinh d6 cho ngudn nhan
luc va tao viéc lam bén virng. Kinh dé nghi cac
co s¢ dao tao cac chuyén nganh khoa hoc Trai
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dat - Mo - Moéi truong ti€p tuc trng budc cai  dugc ngudén nhan luc dap ang dugc cac cong
cach, doi mdi chuong trinh dao tao d€ nang cao  vi¢c trong boi canh toan cau hoa.
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TRENDS REFORM OF TRAINING PROGRAMS IN COUNTRIES ON
THE WORLD - CHALLENGES AND OPPORTUNITIES OF
EARTH - MINING - ENVIRONMENT FOR HUMAN RESOURCES
Dao Viet Doan', Do Ngoc Anh!, Dang Trung Thanh',
Tran Tuan Minh', Nguyen Van Manh'
"Hanoi University of Mining and Geology

Abstract: This paper provides an overview of globalization education, importance of curriculum
reform and introduction a curriculum reform on the world. Based on the analysis of challenges, dif-
ficulties, opportunities for enhancement of Earth - Mining - Environment for human resources glob-
alization and reforming training programs in the world. The authors have proposed a number of
necessary solutions to improve the quality of human resource training for current requirements Earth
- Mining - Environment sciences, including: Improving qualifications scientific research training
team; Training curriculum reform,; Investing in material facilities and equipment service of train-
ing and scientific research, Cooperation with research institutions and enterprises, Proactive in-
ternational integration, Vocational education and vocational organization for learners.

Keywords: training programs reforms, Improving human resources, Earth - Mining - Environ-
ment science
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POI MOI PHUONG PHAP PAO TAO THIiCH UNG VOI
NHU CAU NHAN LUC NGANH KHIi TUQNG THUY VAN
TAI TRUONG PAI HOC KHOA HQC TU NHIEN,
PHQG HA NOI

Cong Thanh!, Nguyén Quang Hung!*, Mai Vin Khi¢m?

Tom tit: Trong thoi ky ciach mang cong nghé 4.0 ciing nhw déi mdt véi nhitng thach thike méi vé

yéu cau céng viéc ciia nganh Khi tiwong Thiiy van, cong tdc dao tao nhan lwc doi héi cé nhitng thay

doi thich ing sw thay doi tir phia nha tuyén dung. Khoa Khi twgng Thiy vin va Hai dwong hoc,
truong Pai hoc Khoa hoc Ty nhién, PHQOGHN dd nhan thiec dwoc nhitng van dé dé trong dao tqo
va chii dong tim toi, thay déi phwong phdp giang day dé dap g véi sy phat trién ciia xd héi.

Phirong phdp ldy nguwoi hoc lam trong tam dirge nghién ciru xem xét va trién khai dp dung trong

giang day va buée dau cho nhitng két quad kha quan. Sinh vién da thay déi thai dg véi hoc tdp theo

chiéu hwong tich cuc. Trong qua trinh trién khai, mot so van dé ciing da dwoc ghi nhdn va co nhitng

dé xuat cu thé dé cho cong tac dao tao dwoc hiéu qua hon nita.

Tir khéa: Nguoi hoc lam trong tam, dao tao, Khi twong Thity van, Tong cuc Khi twong Thity van.

Ban Bién tap nhan bai: 11/12/2019 Ngay phan bién xong: 12/12/2019 Ngay dang bai: 20/12/2019

1. Mé dau

Trong nhiéu nim gan day, thuat ngir giang
day lay nguoi hoc 1am trung tim dang tré nén
quen thudc, da dugc ghi nhan trong nhiéu
nghién clru cia nude ngoai cling nhu trong nude.
béi véi gido duc va dao tao cua Vi¢t Nam,
phuong phap dao tao léy nguoi hoc lam trung
tam da dugc nghién ctru trong mot s6 cac truong
su pham mot cach nghiém tuc, rat nhiéu céac
khoa dao tao da dugc xay dung ap dung phuong
phap nay va déu thu nhan nhitng két qua kha
quan [1].

Vao nhitng nam dau thap ky 90, Kevin Bary
va Len King (1998) [2] dua ra cac nhan dinh
téng két vé day hoc tai New Zealand va Uc, theo
céc tac gia thi nhig ngudi dau tién di tong hop
duc két va hoan thién phuong phéap day hoc ldy
nguoi hoc 1am trung tam la nhitng cong trinh cua
Dewey (1938) [3] va Rogers va Freiberg (1994)
[4]. Nhitng nghién ctru nay déu d& cao nhu cau,

lgi ich cua nguoi hoc, dé xuét viéc dé cho nguoi
hoc lya chon ndi dung hoc tap, dugc tu lyc tim
toi nghién ctru, gido vién s€ chiu trach nhiém
huéng dan, goi mo va giup d& nguoi hoc trong
qua trinh lya chon muc tiéu cling nhu truyén thu
céc kién thirc theo nhu cau. Chinh véi céc dinh
hudng nhu vay, khic véi xu hudng truyén thong
thiét ké chuong trinh day hoc 14y logic noi dung
mon hoc va vai tro nguoi day lam trung tam thi
& phuong phap méi nay xu hudng thiét ké
chwong trinh hoc tap lai 1y nhu cau, loi ich cta
ngudi hoc 1am trung tdm. Tuy nhién, phai khang
dinh ring nhu vay khong dong nghia véi viéc
nguoi day s€ ding bén ria ciia qua trinh hoc tap.

Trong mdt s nghién ctru khac, ngoai Dewey
thi Jean Piaget va Lev Vygotsky ciing dugc vinh
danh nhu nhiing nguoi tién phong trong viée
nghién ctru danh gia phuong phép 1y nguoi hoc
tap lam trung tdm. Céac nha nghién ctru ly ludn
nay déu c6 tu tuong ung ho gido duc tién bo, va
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ho tin ré‘mg hoc tap 1a mot qua trinh xa hdi va
kinh nghiém. Ho cho rang mot méi truong 16p
hoc trong d6 hoc sinh ¢6 thé hoc cach suy nghi
nghiém tac va giai quyét cac van dé trong thé
gidi thuc 1a cach t6t nhat dé chuan bi cho ngudi
hoc vé tuong lai. Ngoai ra, Rogers va Freiberg
(1994) [5] & nhan dinh su dinh hinh ctia mdi ca
nhan ciing dong gép vao qua trinh hoc tap ldy
ngudi hoc lam trung tdm, voi cau phat biéu:
“Viéc hoc duy nhat anh huong déng ké dén hanh
vi (va gido duc) 1a tu kham pha”.

CHUYEN DICH

HOQC SINH

GIAD VIEN
HEHC SINH

DICH CHUYEN ...
TU LAY GIAO VIEN LAM
TRUNG TAM

HOC SINK

GIADC VIEN THU VIEN

SANG...
LAY NGU'OT HOC LAM
TRUNG TAM

Hinh 1. Dich chuyén mé hinh gido duc tir Gido
vién lam trung tam sang Nguoi hoc lam trung tam

2. Phuwong phap giing day lfly nguoi hoe
lam trung tam

Theo Tram B4 Hoanh (2003) [6], ban chat
qua trinh day hoc gém hai mit quan hé hitu co:
hoat dong day cua gido vién va hoat dong hoc
cua hoc sinh. Trong li luan day hoc c6 nhiing
quan niém khéac nhau vé vai trd ctia gido vién va
vai tro cua hoc sinh nhung tyu chung lai ¢6 hai
hudng: hodc tap trung vao vai tro hoat dong cua
gidao vién hoac tap trung vao vai tro hoat dong
ctia hoc sinh. Tir rat 1au trong nganh gido duc cta
chiing ta da c6 cau khau higu “Tat ca vi hoc sinh
than yéu”, do6 cling la tu tuong da xem hoc sinh
nhu mét trung tam cua moi hoat dong gido duc
trong nha truong. Gido duc nha truong 1a mot
qua trinh ¢6 muc dich, co ké hoach, duoc tién
hanh dudi sy chi dao chat ché cua giang vién.
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Thuyc hién ¥ tuong lay ngudi hoc 1am trung tim
khong nhitng khong ha thap vai tro ctia gido vién
ma trai lai doi hoi gido vién phai c6 trinh do cao
hon nhiéu vé pham chit va ning lyc nghé
nghiép. Rassekh va Vaideneau (1987) [7] viét:
“V&i sy tham gia tich cyc cua nguoi hoc vao qua
trinh hoc tap tu luc, véi su dé cao tri sang tao cua
mdi ngudi hoc thi s& kho ma duy tri mbi quan hé
don phuong va doc doan gitra thay va trd. Quyén
luc cua gido vién khong con dya trén sy thu dong
va dbt nat ciia hoc sinh ma dua trén nang luc cua
gi4o vién gop phan vao su phat trién tot dinh ciia
cac em... Mot sang tao 1a mot GV biét giup do
HS tién bd nhanh chong trén con duong tu hoc.
Gio vién phai 1a nguoi hudng dan, nguoi ¢d vin
hon 1a chi dong vai trd cong cu truyén dat tri
thire”. Tuong tu nhu vay, trong nghién curu cua
minh, Pao Hong Thu (1996) [8] ciing da duc két:
“Khi hoc sinh dong vai tro trung tdm trong qua
trinh day va hoc thi qué trinh nay 1a qua trinh
hoat dong tri thirc sang tao. O day, nguoi thay 1a
ngudi hudng din va ludn ludn di dau trong moi
hoat dong sang tao cua ca qua trinh hoc tap.”

Trong qua trinh phat trién, kiéu day hoc lay
hoc sinh lam trung tdm ngay cang dugc chi y so
v6i kiéu day hoc 1dy gido vién lam trung tdm. Lé
Khanh Bang (1994) [9] d4 dua ra so sanh.

Nhu vay c6 thé thay, hoc tap lay hoc sinh lam
trung tdm c6 nghia la dao ngugc sy hiéu biét
truyén thong ciia gidao vién vé qué trinh hoc tap
va dua hoc sinh vao trung tdm cua qua trinh hoc
tap. Trong 16p hoc iy gido vién lam trung tam,
gido vién 1a ngudn kién thie chinh. Mat khac,
trong céc 16p hoc 1ay hoc sinh 1am trung tam, hoc
tap tich cuc dugc khuyén khich manh mé&. Thong
qua turong tac ngang hang, tu duy hop tac c6 thé
dan dén sy phong phu vé kién thirc. Khi dat mot
gi4o vién gan voi cdp d6 ngang hang, kién thirc
va hoc tap dugc nang cao, mang lai lgi ich chung
cho hoc sinh va 16p hoc.
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Bang 1. So sanh giita phuwong phap Nguoi hoc lam trung tam va Gidao vién lam trung tam [9]

Giao vién lam trung tim

Hoc sinh l1am trung tim

I. N6i dung

1. Su kién, thong tin c6 san

II. Phuong phap

2. Ghi nhé

3.Tap trung vao bai giang

4. Nguoi nghe thu dong

5. Gio vién chiém uu thé, c6 quyén luc

III. Méi trudng

6. Khong khi 16p hoc hinh thirc, may moc

7. Sap xép chd ngdi ¢b dinh, gido vién chiém
vi tri trung tam

8. Dung ki thuat day hoc & muc t6i thiéu

IV. Két qua

9. Tri thirc c6 san

10. Trinh d¢ phat trién nhan thirc thap, c6 hé
thong. Chii yéu 1a ghi nhé
11. Phu thudc vao tai li€u
12. Chip nhan cac gié tri truyén thng

1. N6i dung

1. C4c khai niém, van dé

II. Phuong phap

2. Sy tim toi

3.Kham pha va giai quyét van dé

4. Nguoi hoc chu dong tham gia

5. Gi4o vién 1a nguoi diéu khién, thuc day,
tim toi

III. M6i trudng

6. Ty chu, than mat, khong hinh thic

7. Chd ngdi linh hoat

8. Str dung thuong xuyén cac ki thuat day
hoc

IV. Két qua

9. Tri thure tu tim

10. Phat trién cao hon vé nhan thirc, tinh cam
va hanh vi
11. Ty tin
12. Biét tu xac dinh cac gia tri

3. Hién trang dao tao tai Khoa Khi twgng
Thiy van va Hai dwong hoc

Hién nay, Khoa cung cép nhan luc & trinh 0
Pai hoc va sau dai hoc trong linh vuc khi tugng
thity van. Cac co s¢ dao tao vé linh vuc nay véi
quy md 16n trong nude cé thé ké dén Pai hoc
Khoa hoc Ty nhién, Pai hoc Thuy loi, Pai hoc
Tai nguyén va Moi truong Ha Noi, Pai hoc Tai
nguyén va Méi truong thanh phd H6 Chi Minh,
Dai hoc Bach Khoa thanh phd Hd Chi Minh, Pai
hoc Can Tho, Vién Khoa hoc Khi tuong Thuy
van va Bién ddi khi hau. Riéng voi chuyén nganh
Khi tugng thi viéc dao tao hau hét tap trung tai
truong Pai hoc Khoa hoc Ty nhién, Khoa Khi
tuong Thity van va Hai duong hoc vé6i bé day
hon 20 nam thanh 1dp va hon 60 nam dao tao.
Khoa Khi tugng Thuy van va Hai duong hoc
thuoc truong DPai hoc Khoa hoc Tu nhién,
DHQG ¢6 25 giang vién trong d6 gom 2 gido su,
11 pho gido su, 4 tién si va 8 thac si dam nhan
giang day cho ca ba chuyén nganh Khi tugng,
Thuy van va Tai nguyén nude va Hai duong hoc.
Luong giang vién noi chung 1a dang & muc t6i
thiéu theo quy dinh cua B6 Giao duc va Pao tao
dé t6 chtric dao tao. Ngoai ra, cic giang vién
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cling tham gia tich cuc trong cac nghién ctru
khoa hoc théng qua cac dé tai cp trudng, cip
qudc gia hay cac dé tai tng dung cua Bo, cia
tinh. Trong thoi gian ngén sap t6i, doi ngil giang
vién s& gap kho khan vé sé luong khi cac thay
¢6 dén tudi nghi huu, trong khi khoang cach gitra
16p cac can bo sép vé huu va luc luong tré ké can
chua duogc cin bang. Dé co thé duy tri va day
manh cong tac dao tao, viéc xay dung luc lugng
ké can dang 1a mdt nhiém vu hang dau cua céc
co s& dao tao, tuy nhién ngay ca viéc tuyén sinh
vién méi ra truong hodc thu hut cac tién si tot
nghiép ¢ nudc ngoai vé déu dang gip nhiéu tro
ngai.

Con s6 sinh vién trung binh cua toan khoa
trong vai nam gan déy la khoang 300 sinh vién,
va cung cap cho xa hoi khoang 40 cir nhan nganh
Khi tugng, 30 ctr nhan nganh Khoa hoc va Cong
nghé Bién, va 30 cir nhan nganh Thily van Tai
nguyén nudc.

DPdi v6i dao tao sau dai hoc, mdi nim cd
khoang 20-30 hoc vién cao hoc va 5 nghién ctru
sinh nhdp hoc. Ngoai dao tao, cac cong tac
nghién ctru khoa hoc ciing dugc chi trong, mdi
nam cac can bo Khoa tham gia chu tri 1-2 dé tai
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du an cap qudc té, 7-9 dé tai cip qudc gia va 3-
5 cac dé tai v6i cac Tinh. SO luong cong bd cua
Khoa mdi ndm déu din khoang 40 bai bao trong
nudc va quéc té, 20 bao céo khoa hoc, nhu vay
mdi can b trong khoa co gin 9 cong bd trong
mot nam, xép hang gitra trong s6 cac khoa cua
truong Pai hoc Khoa hoc Ty nhién.
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Hinh 3. S6 lwong cong bé trung binh trén ddu
nguoi cua cac khoa trong Dai hoc Khoa hoc
Tw nhién

Huodng dao tao cua Khoa da dugc cap nhat
theo trudng bao gdm ca hai huéng ing dung va
nghién ctru khoa hoc co ban, tuy nhién thuc té
cho thay co s& vat chét cia nganh dao tao Khi
tugng Thuy van dugce dau tu rat han ché. Khoa
chua c6 phong thi nghiém dat chuin quéc gia
nao dé phuc vu sinh vién. Céc trang thiét bi thi
nghi¢m do dac hién truong, thyc hanh c6 duogc
trang bi nhung khong dong bo, nhidu trang thiét
bi thiéu diéu kién dé bao quan va bao dudng
thuong xuyén theo dinh ky. Cac khung chuong
trinh dao tao ciia Khoa noi chung kha ddy du cac
hoc phan co ban va cac hoc phan chuyén nganh
va déu c6 cac dot cap nhat, xay dung méi khung
chuong trinh lién tuc. Thoi gian dao tao theo quy
dinh 13 4 nam d6i v6i bang cir nhan, sinh vién
can hoan thanh tir 134 dén 140 tin chi dé nhan
duoc bé'mg, gitra cac hoc ky déu c6 céc dot thuc
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tap thuc té tai cac don vi nhu cac tram quan tric,
dai Khi tuong Thuy van, hay Trung tam du bao.
Tuy nhién, theo danh gia tir phia cac nha tuyén
dung, con mot sb khoang cach can xem xét va
chinh sira cap nhat giita kién thtc giang day voi
yéu cau trién khai cong viéc thuc té trong nganh.

Trong vai nim gan dy, lugng thi sinh ding
ky vao cac nganh Khi tuong Thity vin déu giam
sat, thAm chi ¢ nhiéu co s& khong tuyén duoc
sinh vién. Piém chuén xét tuyén nhiéu trudng
Dai hoc dang & muc trung binh kha tdi trung
binh nhung van khéng thu hat dugc nhiéu su
quan tim. Pau vao thap do d6 qua trinh dao tao
ciing cang kho khan, nhiéu sinh vién khong xac
dinh muyc tiéu phan du theo nganh ngay tir khi
con ngdi trén ghé nha trudng, chat luong dao tao
bi anh huong nhiéu. Khoa Khi tuong Thuy vin
va Hai duong hoc ciing khéng nam ngoai 18 cua
anh huong nay. C6 thé noéi nguyén nhan cta viée
kho tuyén sinh mot phan 13 do nhiéu co quan
trong nganh doc dang thuc hi¢n tinh gidm bo
mAay nén nhu cau tuyén dung giam, ché do chinh
sach tién luong con thap so véi dic thu cong
viée, cac co ché chinh sach dao tao nganh Khi
tuong Thuy van chua thuc sy dugc quan tam va
chia s¢ cac kho khan nén rat kho dé thu hit hoc
sinh. Mot phan nita 1a cac thong tin vé dao tao
nganh nghé chua duoc truyén ba rong rii, nén
viéc lya chon nganh hoc ban dau cua cac em hoc
sinh cap 3 thiéu sy danh gid dung myc vé nganh
Khi tuong Thuy van. Ngoai ra, trong qua trinh
dao tao, c6 nhiéu sinh vién chan nan, hoc tap dbi
phé hodc nghi thi lai dai hoc, hodc bo hoc vi
chuong trinh hoc kha nang, nhiéu mon hoc van
giang day theo cac phuong phép truyén thong, it
dugc cap nhat, nang vé ly thuyét, dan dén hoc
sinh hoc dudi va chan nan rdi bo do. Piac biét,
viéc giang day tai khoa hién chi dat hi¢u qua thép
vi 1y do thiéu su dau tu co ban vé trang thiét b
phong thi nghiém va cac may moc dé sinh vién
c6 thé thyc hanh tai truong. Chinh cac nguyén
nhan nay dan dén viéc khao sat s sinh vién sau
khi ra truong di lam theo dting chuyén nganh cua
ludn ludn dudi 40%.

Tém lai, c6 rat nhidu nguyén nhan dan dén
viéc nganh Khi tugng Thuy van khong thu hut
duoc hoc sinh, sb lugng sinh vién dao tao ra
truong giam sat, sé luong sinh vién sau tot
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nghiép lam ding chuyén nganh dao tao lai cang
giam hon nita, dan dén viéc tinh trang thiéu hut
nhan sy trong nganh Khi tuong Thuy van trong
vai nam toi s& tré nén tram trong. Nhan thuc
dugc van dé nay, trong hang loat cac giai phap
dua ra nhu ting cudng cong tac quang cio tuyén
sinh, tang cuong tham gia nghién ctru khoa hoc
dé thu hat dau tu co sé ha tang cling nhu ddy
manh phat trién nhan luc, xiét chat chat luong
dao tao va danh gia sinh vién, ¢y manh hop tac
vO1 cac nha tuyén dung, kéo dai cac dot thuc tap
chuyén nganh tai cac don vi trong nganh doc, va
d6i méi dao tao, nang cao chat lugng cua sinh
vién. Béi méi phuong phap dao tao, thu hat sy
quan tam cht y cua sinh vién, phat huy tinh chu
dong, danh thirc 1ong yéu nghé, rén luyén cac k¥
nang ma vi tri cong viéc cua nganh Khi tugng
Thuy van doi hoi 1a mdt trong nhitng viéc ma
Khoa c¢6 thé chu dong trién khai va thuc su 1a
mot bién phap dang quan tim dé c6 nhitng ghi
chép, danh gia cy thé, nham pho bién lai kinh
nghi¢m, thay ddi chinh stra sao cho mang lai hi¢u
qua nhat.

4. Poi mé6i véi phwong phap ldy nguoi hoc
lam trong tam

Nhu da phan tich ¢ trén, day la phuong phap
giang day dat hoc sinh, sinh vién vao vi tri trung
tam cua gido duc. Phuong phap day hoc nay bat
dau voi viée tim hiéu cac méi truong gido duc
lién quan ma sinh vién xuét phat. Khoa di trién
khai lién tuc cac dot khao sat vé sinh vién khi
nhap hoc, cac thong tin vé truong cép 3, dia
phuong cua sinh vién déu duoc thu thap, sau do
dya trén cac budi lam viée cua gido vién chu
nhiém véi cac hoc sinh dé hiéu rd cac phuong
phap hoc, thoi quen cua ting hoc sinh trong 16p,
qua d6 co thé diéu chinh cach tiép can khi giang
bai. R3 rang, c6 rat nhidu hoc sinh khi bude chan
vao giang duong dai hoc déu bd ngd véi cach
hoc tap & muc dai hoc, méat mot thoi gian dé lam
quen vdi cach hoc tap mai, khi phai chu dong
nhiéu hon, doc va tim tai liéu nhiéu hon.

Trong cac gid giang, Khoa di yéu ciu céc
gido vién danh mot thoi lugng nhé cudi budi dé
cung danh gia murc do tiép thu bai giang cua sinh
vién. Viéc giang vién dua ra cac muc tiéu hoc
chi tiét cho ting giai doan va hudng dan sinh
vién cung danh gia tién d6 hoc ctia hoc vién sé
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gitup cho nguoi hoc co6 duoc cac k¥ nang co ban
dé hoc tap. Phuong phap nay tao cho sinh vién
nén tang cho viéc hoc, sinh vién tu s€ co trach
nhiém véi viée hoc cua ban than, ty danh gia
nhin nhan dugc kha nang cua minh, tién do cua
minh va nhan thtc dugc minh can diéu chinh
nhitng gi dé dat duoc muc tiéu mon hoc.

ATV QT B : awi |’

A - 3 |
Hinh 4. Thay va tro K56TV trdi nghiém thuc té
mon hoc Cdc phwong phap xu Iy nuéc tai Xi

nghiép kinh doanh nwéc sach quan Hoan Kiém

Vi phuong phép nay giang vién dong vai tro
la nguoi huéng dan sinh vién trong qua trinh
hoc. Phuong phap giang day ngudi hoc 1a trung
tam mang dén nhiéu loi ich, trudc hét nd loai bo
cach day va hoc: Giang vién doc gido an, sinh
vién cim cui chép. Viéc giang day tai truong
Khoa hoc Tu nhién d3 duogc hd tro manh mé tir
cap trudng nén da sd cac phong déu sir dung may
chiéu, cac phong hoc thong minh con ¢ nhiing
dung cu hd tro toi tan hon nhiéu, do do, tuong
tac giira thdy vao trd duge khuyén khich va co
moéi trudng dé phat trién. Trong gid giang, cac
giao vién s¢ lién tuc dat cau hoi dé nam duoc kha
nang tiép thu bai cua sinh vién, hoac dat cac cau
hoi goi mo dé sinh vién tu tim huong ua thich,
hodc dat cac cau hoi dé sinh vién tu tu duy dat
minh vao vi tri cia nguoi giang. Bai giang luc
nao ro rang s& phai chuin bi md hon, nhung
nguoc lai, khong doi hoi qué chi tiét, do d6 cac
giang vién ciing khong nhat thiét phai ting thoi
luong danh cho chuin bi gido 4n. Cac lam nay
cling khuyén khich sy séng tao tir giang vién va
sinh vién mot céach tdi da, déng thoi tao nén su
than thién gitra giang vién va sinh vién thong qua
viéc tang cuong trao doi, hoc hoi qua lai.

Trudc day, trong rat nhiéu gio hoc, cac sinh
vién mét moi, budn ngu, khong tap trung, tham
chi lam vi¢c riéng. Nhung tir khi cac giang vién
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trién khai phuong phap nguoi hoc 1a trung tim
thi rd rang voi viée tuong tac lién tuc cua thiy
gido dén sinh vién ciing nhu cac cau hoi kich
thich suy nghi cta sinh vién da Iam cho 16p hoc
tré nén nhiét tinh hon, sinh vién chu dong hon
trong sudt qua trinh kham pha tim toi. Viéc thay
vi kiém tra viét bang nhiing bai tdp nhom co
trinh bay cling tao cho sinh vién théi quen trinh
bay, dat cau hoi, tranh luén, phan tich, bao vé cac
¥ kién sang tao ctia minh. Viéc giang day theo
phuong phap nay khong c6 nghia 14 véi mdi sinh
vién s& c6 mot yéu cau riéng hay mot gido an
riéng, ma cac gido an s& duoc chudn bi ¢ dang
md hon, kién thirc rong hon, va giang vién s& tao
diéu kién cho mdi sinh vién c6 thé tim toi huéng
yéu thich ctia minh va cung cap nhiing kién thirc
dé cac ban kham pha. Gid hoc ¢6 phan héa theo
trinh d§ va nang luc cho cac sinh vién, tao diéu
kién thuén tién cho cac sinh vién boc 1§ va phat
trién tiém nang cua mdi ban.

Viéc hoc chiu anh hudng rat nhiéu tir cac mdi
quan hé giao tiép v6i moi ngudi xung quanh, rat
13 rang thay néu nguoi hoc c6 co hoi tiép xtic véi
nhiing nguoi khac, hoc hoi, thura hudng nhiing
kinh nghiém di trude, khong chi nhu vady ma no
con lam cho tac phong lam viéc linh hoat, phan
xa tot hon trong nhiéu tinh hudng giao tiép véi
nhiéu nguoi khac nhau. . Cac méi truong hoc
cho phép tao ra cic mdi twong tac x3 hoi, ton
trong tinh da dang, khuyén khich 16i tu duy linh
hoat. Qua viéc tiép xtic va hop tac véi gido vién
huéng dan, ca nhan ngudi hoc s& c6 co hoi tiép
thu nhan thirc va tu duy phan anh, tor d6 phat
trién trinh d6 hiéu biét va hoan thién ban than.
Khoa lién tyc to chirc cac budi giao luu giira sinh
vién vdi cac can bd lam vi¢c trong nganh, t0
chirc cac budi thuc dia theo cac du an dé sinh
vién tham gia (Hinh 4), hodc cac dot thuc tap tai
céc tram quan trac hodc cic co quan trong nganh
doc Khi tugng Thuy van.

Cubi cung, Khoa di dé nghi cac giang vién
trong qua trinh giang bai dan xen 10ng vao nhiing
kién thirc 1a cac hiéu biét vé vi tri viéc 1am, yéu
ciu cong viéc sau ndy cua sinh vién sau khi ra
truong. Ban chat chién luoc cua viée nay la dé
sinh vién phai biét dugc sau khi hoc xong, cin
dat duoc nhiing tiéu chuin nao, cac kién thirc
nao can lam chu, cdc k¥ ning nao phai thanh

BAI BAO KHOA HQC

thao, dé co thé dam nhan duoc cong viée O vi tri
ma minh dang mong mudn hudng t6i. D6 ciing
chinh 1a cach khoi goi dé sinh vién tao ra cac
muc tiéu cho ban than va theo dudi cac muc tiéu
d6. Khéi dau, cac muc tiéu ngén va viéc hoc co
thé so sai trong mot pham vi nao d6 nhung qua
thoi gian, muc do hiéu biét cua hoc vién c6 thé
dugc xac dinh thong qua trinh ty tim hiéu, trao
d6i va tich luy céc tri thie can thiét.

Qua trinh thay d6i huéng gido duc lay ngudi
hoc lam trong tam dugc mot sb thﬁy cO tré trong
Khoa dang trién khai va c6 nhiing biéu hién kha
quan, tich cuc ddi véi sinh vién. Cé rat nhiéu
sinh vién sau nhiing dot di thuc tap vé ¢6 thai do
tich vuc vdi mon hoc, nganh hoc, nhiéu ban sinh
vién thé hién trong cac bao cdo thoi gian di thuc
té lai hiéu bai va thu duoc nhiéu kién thirc hon la
hoc trén giang dudng. Cac két qua nay dang
dugc ghi nhan va Khoa sé& can phai tim hiéu vé
cac phuong phap danh gia, dé trién khai mot
cach nghiém tic va c6 nhiing nhan dinh chuan
xéc, va xac dinh c6 trién khai ddng bo trong toan
Khoa hay khéng. Tuy nhién, dé thay dbi cac
phuong phap, nhan thirc vé qua trinh day hoc, dé
nang cao chat luong dau ra cua sinh vién, con
nhiéu phuong phéap khac duoc trién khai dong
thoi.

4. Pé xuit thye hién

Trong qua trinh trién khai cong tac ddi méi
phuong phéap giang day, Khoa nhan thdy can
thiét co su phéi hop chat ché cua cac don vi
trong nganh dé dat duoc hiéu qua cao nhat. Cac
don vi thudc Téng cuc Khi twong Thuy van s¢ 1a
nhirng don vi uu tién nhit v6i cac 1y do: La
nhimg don vi dd c6 qua trinh phdi hop chit ché
trong dao tao va nghién ctru khoa hoc, cling 1a
nhirng nha tuyén dung tuong lai dé tiép nhan
nguén nhan lyc dao tao. Cac don vi nay sé€ phéi
hop trong céc cong tac: Trién khai nghién ciru
khoa hoc chung, hdi thao hoi nghi, dao tao nang
cao cac can b trong nganh (sau dai hoc va cac
khoa hoc nang cao), hd tro thuc tap va lam dé tai
t6t nghiép, chia sé dit liéu va thong tin. Trong
qua trinh xay dung khung chuong trinh cling nhu
dé cuong chi tiét cac hoc phan, cac nha tuyén
dung can déng gop cac y kién, yéu cau dé giang
vién dua cac kién thiic can thiét vao trong giang
day, xéac dinh dung chuan dau ra cho ma nganh
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dao tao phu hop véi vi tri viéc lam.

D61 méi phuong phap giang day, dong nghia
v6i viée s& can d6i moi ca tu duy va gido an, gido
trinh, vi vay, dbi voi cac giang vién, Trudng va
nganh ciing can ¢ sy quan tim chu y, danh thoi
gian va co chuong trinh/chinh sach cu thé dé xay
dung/cap nhat bai giang ciing nhu gido trinh.
Song song v&i viée dau tu nang cao ning lyc,
viéc du tu vé co so ha tang, trang thiét bi dung

may moéc thi nghi¢ém, gido cy, internet giang
dudng dé phuc vu twong tac thay va tro 14 nhimg
vu tién trude mat.

Ngoai ra, khong chi d6i méi phuong phap
giang day, diéu thuc su can 1am 1a nha nude can
¢ cac chinh sach cu thé hon véi nganh Khi
tuong Thuy van, hiéu duoc cac dic trung cua
nganh dé ¢ céac hd tro can thiét, cho sinh vién an
tam theo hoc va xac dinh tuong lai.

cu giang day ciing 1a diéu cap thiét. Cac thiét bi
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INNOVATING EDUCATION METHOD TO ADAPT TO THE HUMAN
RESOURCES NEEDS OF METEOROLOGY AND HYDROLOGY AT

HANOI UNIVERSITY OF SCIENCE, VNU

Cong Thanh!, Nguyen Quang Hung!*, Mai Van Khiem?

"Faculty of Meteorology, Hydrology, and Oceanography, VNU University of Science,
Vietnam National University, Hanoi
?National Centre for Hydro-Meteorological Forecasting,
Viet Nam Meteorological and Hydrological Administration

Abstract: During the 4.0 technology revolution period as well as facing new challenges in the
work requirements of the Meteorology and Hydrology industry, the education task also requires up-
dated changes to keep up with the new challenge from employers. Faculty of Meteorology, Hydrol-
ogy and Oceanography, VNU University of Science has been aware of this and actively exploring,
changing consciousness and teaching methods to respond to transformation of society. The learner-
centered approach has been studied, tested and implemented in teaching and has begun to produce
positive results. Students have changed their attitude to learning in a positive way. During the im-
plementation process, a number of issues were also noted and specific proposals were made to make
the training more effective.

Keywords: Learners-centered, Education, Hydrometeorology, Vietnam Meteorological and Hy-
drological Administration.
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PINH HUONG TANG CUONG CONG TAC PAO TAO
CAC NGANH, CHUYEN NGANH TRONG LINH VUC
MOI TRUONG PAP UNG YEU CAU PAY MANH CONG
NGHIEP HOA, HIEN PAI HOA VA HOI NHAP QUOC TE

Nguyén Manh Khai'", Hoang Anh L&'

Tém tit: Nhdn luc la yéu té cot 16i, hét sike quan trong cho su phat trién ciia cdc quoc gia. Trong
linh vure bdo vé va cdi thién chat lwong moi truong, khong thé khong quan tam dén viéc dao tao, boi
dudng va nang cao nang liee, chat lirong, pham chdt nguén lic con nguwoi. Bé dap iing dwoc nhu
cau va sy phat trién cia xd hoi, cdc co sé dao tao can cé nhitng dinh huong, ké hoach cdi tién chdt
liong ddo tao nguén nhan lic ding ddn cho nhiém vu then chét nay. Chinh vi vdy, bai bdo nay trinh
bay vé nhitng dinh hudng co ban trong viéc ting cuong cong tac dao tao cdc nganh, chuyén nganh
trong linh vuee Méi truong ddp vmg yéu cau day manh cong nghiép héa, hién dai héa va héi nhdp

quoc te.

Tiur khoa: Nguén nhan lyc, Giao duc dao tao, Moi truong, Hoi nhdp quéc té.

Ban Bién tap nhan bai: 11/12/2019

1. Mé dau

Viét Nam dang dung trudc xu hudng hoi
nhép va toan cau hod vé kinh té xa hoi, dong thoi
d6i mat voi cac van dé cap bach vé méi truong
(6 nhiém moi trudng, suy thoai tai nguyén, bién
d6i khi hau, dich bénh hoanh hanh). Sau d6i méi
(1986), vai toe do phat trién kinh té vao loai cao
trén Thé gidi, Viét Nam dugc xép vao nhom 5
qudc gia chiu anh hudng manh mé& cia bién ddi
khi héu, co toc do suy thoai da dang sinh hoc
cao, moi truong dat, khong khi va nudc & nhiéu
ving bi 6 nhiém nghiém trong, cac loai tai
nguyén thién dang bi khai thac vi mirec 46 ngay
cang cao [7-8].

Ngay 15 thang 11 nam 2004, B Chinh tri
Ban chap hanh Trung wong Pang Cong san Viét
Nam di ban hanh Nghi quyét 41/NQ-TW vé bao
vé mdi trudong trong thoi ky ddy manh cong
nghié€p hod va hién dai hoa dat nude. Mot trong
cac nhiém vu dit ra trong Nghi quyét 1a “Tang
cudng dao tao ngudn nhan lyc vé moi truong.
Mé rong va nang cao chat lugng dao tao nhan

'Khoa Moi truong, Truong Pai hoc Khoa hoc
Ty nhién, Dai hoc Quo”'c gia Ha Noi
Email: nguyenmanhkhai@hus.edu.vn

Ngay phan bién xong: 12/12/2019

Ngay dang: 20/12/2019

luc, dap ing nhu ciu cong tac bao vé moi truong
tai truong dai hoc, cao déng va cac vién nghién
ctru” [10]. Nham quan triét Chi thi s6 36-CT/TW
ngdy 25/6/1998 ctia By Chinh tri [6], Quyét dinh
s6 1363/QP-TTg ngay 17/10/2001 cia Thu
tu6ng Chinh pha [2], Quyét dinh s6
256/2003/Qb-TTg ngay 02/12/2003 cua Thu
tung Chinh phu [3] va Nghi quyét sb 41-
NQ/TW ngay 15/11/2004 cua B Chinh tri, ngay
31/01/2005 [10], B trudng B Gido duc va Pao
tao da ban hanh Chi thi “Tang cudng cong tac
gido duc bao v&€ mdi truong” [4]. Trong cac
nhiém vu duoc dé& cap trong vin ban nay co
nhiém vu: “.. dao tao can by chuyén mon, can bo
quan ly ¢ trinh do trung hoc chuyén nghiép, cao
déng, dai hoc va sau dai hoc vé cac chuyén
nganh moi truong dé timg budc dap ing nhu cau
ngudn nhan lyc bao vé moi truong trong thoi ky
cong nghiép hoda, hién dai hoa dat nude” [4].
Trong diéu kién day manh cong nghiép hod,
hién dai héa va hoi nhap qudc té nhu hién nay,
viéc phat trién ngudn nhéan luc thong qua dinh
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hudng dao tao dugc coi 1a mot trong ba khau dot
pha ctia chién Iuge chuyén d6i mo hinh phat trién
kinh té - x4 hoi ciia dat nudc. Phat trién ngudn
nhan luc duoc xac dinh tré thanh nén tang phat
trién bén virng va tang loi thé canh tranh qudc
gia. Bai bao nay danh gia thuc trang cong tac dao
tao, lam rd mot sd ton tai va dua ra nhiing dinh
hudng trong dao tao ngudn nhan luc nganh Mbi
truong nham dap tng yéu cau diy manh cong
nghiép hoa, hién dai héa va hoi nhip qudc té
trong thoi gian toi.

2. Phuwong phap nghién ciru

Trong nghién ctru nay, phuong phap nghién
ctru chi yéu gom (i) tong thuat tai lidu; (i) khao
sat danh gia (iii) phuong phéap chuyén gia. Thong
tin duoc thu thap va téng hop dua vao lich su
hinh thanh, két qua tong két cac thanh tyu vé dao
tao va nghién ctiu khoa hoc trong linh vuc moi
truong [1]. Ngoai ra, ngudn thong tin, s6 lidu
duoc khao ctru tr tai li€u tuyén sinh dai hoc, sau
dai hoc va cac thong tin dugc dang tai trén web-
site ctia cac truong Pai hoc ¢6 tuyén sinh va dao
tao linh vuc mdi trudng trong ca nude. Bén canh
do la sy téng hopy kién cua cac chuyén gia, cac
nha khoa hoc va nhin nhan tr cuong vi, kinh
nghiém quan ly cua céc tac gia bai bdo nay trong
linh vuc dao tao va nghién ctru khoa hoc vé moi
truong.

3. Két qua va ban luin

3.1. Tinh hinh thyc trang chung

Hién nay, ca nudc c6 khoang trén 60 co s&
dao tao bac dai hoc, cao déng cac nganh, chuyén
nganh vé mdi truong (Bang 1); trong do, c6 cac
co s¢ dao tao co truyén théng nhu Pai hoc Quéc
gia Ha Noi, Pai hoc Bach khoa Ha N1, Pai hoc
Xay dung, Pai hoc Quéc gia thanh phd HO Chi
Minh,. Bén canh d¢6 1a cac truong dai hoc khac
nhu, Thuy lgi, Nong nghiép, Mo - Dia chét;
nhom cac dai hoc khu vyc nhu Thai Nguyén,
Tay Béc, Hai Phong, Hué, Pa Ning, Tay
Nguyén, Can Tho va nhiéu truong dai hoc dia
phuong trong ca nudc [5]. Cac nganh dao tao vé
moi truong bao gom: K§ thuat moi truong/Cong
ngh¢ k¥ thuat moi truong, Quan 1y tai nguyén va
moi truong, Khoa hoc méi truong. Tong chi tiéu
dao tao nam 2014 khoang 11.000 sinh vién, nam
2015 khoang 12.500 sinh vién, nim 2018 giam
xudng con khoang 7.600, 2019 khoang 7.000
[5]. Hau hét cac truong dao tao co truyén thong
dao tao ldu ndm vé méi trudng dam bao didu
kién vé trinh d6 doi ngll giang vién. Nhiéu don vi
dao tao co ty 1€ giang vién co6 trinh do sau dai
hoc chiém trén 70%, trong khi d6 nhimng don vi
md&1 mé nganh hoac maéi thanh lap, ty 1¢ giang
vién dat trinh d0 thac si, tién si thap du6i 50%.

Bang 1. Tong hop théng tin cdc trieong Pai hoc va chi tiéu tuyén sinh

- N . Niam Nam Nim
TT Pon vi dao tao Nganh dao tao 2014 2015 2018
A Nhom nganh méi truong 5400  6.300 4.065
khu vue phia nam
\ . , Ki thuat moi truong
Truong Dai hoc Béch e as R R .
1 Khoa - PHQG TP.HCM Qu?m ly Tai nguyén va Moi 160 170 100
truong
Khoa hoc Moéi truong (Khoa hoc
Mo6i truong, Tai nguyén Moi
truong, Quan li Moi truong, Tin 175 215 50
Truong Pai hoc Khoa hoc  hoc Moi trLr(‘rpg, Moi truong &
2 Ty nhién - DHQG Tainguyén bién)
TPHCM Cong ngh¢ ky thudt moi truong
(Coéng ngh¢ moi trudong nude va 120 215 100

dat, Cong ngh¢ mdi truong khi
va chat thai ran)
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10

11

12

13

14

15

16

17
18

19

20

21

22

23

Trqdng Pai hoc Ton b
Thang

Truong Pai hoc Cong
nghiép TP.HCM

Truong Dai hoc Cong
nghiép Thuc pham
TP.HCM (hé Dai hoc,
Cb)

Truong Dai
Lam TP.HCM

hoc Nong

Truong Dai hoc Sai Gon

Truong Pai hoc Su pham
Ky thuat TP.HCM

Truong Pai hoc Quéc té
Hong Bang (H¢ BH, CD)

Truong bDai
nghé¢ TP.HCM

hoc Cong

Truong Pai hoc Dan 1dp
Van Lang
Phan higu Pai hoc Hué tai
Quang Tri

Truong Pai
Lam - BPH Hue

hoc Nong

Truong Dai hoc Khoa hoc
- bH Hué

Truong Da~i hoc Su pham
- PH ba Nang

Truong Dai hoc Béch
Khoa - PH Pa Ning

Pai hoc Béng Nai

Truong Pai hoc bBa Lat
Truong BDai hoc Nha
Trang
Truong Dai
Nguyén

hoc Tay

Truong Dai hoc dan lap
Yersin Da Lat

Truong Pai hoc An Giang

Truong Pai hoc Cén Tho

Cong nghé ki thudt moi truong
(chuyén nganh cép thoat nudc va
moi truong)

Khoa hoc méi truong (Khoa hoc
K¥ thuat moi treong)

Cong ngh¢ ky thuat moi truong
Gom 02 chuyén nganh:
- Cong nghé ky thuat mdi truong
- Quén ly tai nguyén va moi
truong

Cong nghé ky thuat moi truong

K¥ thuat moi truong

Quan ly tai nguyén va moi
truong

Khoa hoc moi trueong

Khoa hoc moi truong

Cong nghé ki thudt moi truong
Cong nghé ky thuat moi treong

Khoa hoc méi truong

K¥ thuéat moi truong (PH)

Cong ngh¢ ky thuat moi truong
(Ch)

Cong nghé ki thuat moi truong

Cong nghé ki thuat moi trudng

Quan ly Tai nguyén va Moi
truong (Chuyén nganh Quan ly
dét dai)

Khoa hoc moi truong

Quén ly Tai nguyén va Moi
truong

Khoa hoc moi truong

Quan ly Tai nguyén va Moi
truong

K¥ thuat moi truong

Quan ly Tai nguyén va Moi
truong

Khoa hoc Moi truong (CD)
Khoa hoc Moi truong

Cong nghé k¥ thuat moi truong

Cong ngh¢ ky thuat moi truong

Khoa hoc Méi truong (gém céc
chuyén nganh: Céng nghé moi
treong, Quan 1y moi truong)
Cong nghé ki thuat moi truong
Quén ly Tai nguyén va Moi
truong

Khoa hoc moéi truong

K1 thudt méi truong

Quan ly tai nguyén va moi
truong

80

100

PH: 350
Cb: 100

DH: 200
Cb: 100
110
160

Chua cé
70
60

80

DPH: 70
Cb: 70
200

100

140
PH: 50
Cb: 50

200

70
60
65
65
60
60

50

90
DH: 100
CD: 50

80

60

50
100

120
120

100
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120 40
120 50
450 280
bH: 200 PH: 120
Cb: 80 Cb: -
110 110
160 160
80 80
70 100
70 70
120 (30 120
CLC, (60 CLC,
90 Dai 60 Dai
tra) tra)
PH: 200 PH: 50
Cb: 80 Cb: Bo
200 150
60 -
120 60
PH: 50 PH: 40
Cb: 51 Cb: N/A
250 100
70 60
70 70
70 85
65 60
70 60
60 60
50 -
110 100
PH: 100 PH: 40
Cb: 50 Cb:-
90 50
60 20
50 30
100 30
120 140
120 130
80 100
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Trudng Pai hoc Nam Cén Ky t huatr mo‘l .tm’(yng R R " 30
24 Quin ly tai nguyén va moi 150 180
Tho R 50
. truong
25 i{ll;(;ng Pbai hoc bong Khoa hoc méi truong 70 100 40
2% Truong DPH  TNMT Cong nghé ki thudt moi truong PH: 190 DH:244  DBH: 210
TPHCM Cb: 80 Cb: 50 Cb: -
27 Trudng Pai hoc Thu Dau gh(?i h?? n:?l.l trI:rcmgAn Y moi 150 150 150
Mot uan ly ftar nguyen va mo 100 150 100
truong
8 Tr‘Auo’ng PH Pham Vian Cong nghé ki thuat moi truong 50 50 )
bong
29 Truong Dai hoc cong Cong nghé ki thudt moi truong PH: 150 DH: 150 i
ngh¢ DPong Nai Cb: 60 Cb: 30
30 Ell"ﬁl(:ng Pai hoc Quang Quénly TN va MT 60 60 80
Cong nghé ki thuat moi truong PH: 150 DBH: 250
bH: 100
. . A Cb: 40 Cb: 25
31 Truong Pai hoc Duy Tan Quan Iy TN va MT
Y Chua co 200
\ . Cong nghé ki thuat moi truong 100 115 30
32 Truomg BaihocHoaSen ¢ o 19 "Tai nguyen va Moi 100 115 30
truong
Truong Pai hoc Nguyén Quan ly Tai nguyén va Mai
33 Tat Thanh trudng 250 300 60
34 Tru(még Pai hoc Dan 1lap Khoa hoc moéi truong 114 114 50
Lac Hong
Nhom nganh moi truong 5600 6200 3.542
khu vue phia bac
Khoa hoc dat 50 40 0
DT Chuén
\ :88
| hwomg DH Khoa hoe T¥ g oa hge moi truomg 80 80  CTDT
(PHQG Ha Noi) 4T(1)e“ uen:
Cong nghé ki thuat méi truong 60 60 79
Quan Iy TN va MT 50 60 40
Truong DPai hoc Bach Ak Ae e
2 khoa Ha Noi KV thudt moi truong >110 144 120
3 Trwomg Pai hoc Giao  po st msi truomg 50 50 50
thong van tai ]
4 Truong Pai hoc Kién tric  KJ thuét do thi (c6 chuyén nganh 50 50 30
Ha Noi K¥ thuat moéi treong do thi)
Truone Dai h Lam Khoa hoc moi truong 200 250 100
S ohis g bar hoc Quan 1y TN & MT 50 50 70
ghiep Khoa hoc méi truong (Hé CD) 60 30 ;
Khoa hoc Moi truong 348.
. R . R (Chia
(chuyén nganh: Mo6i truong, A
N pAT . ? déu 600 280
Quan li Moi truong, Cong nghé 25
6 Hoc vién Nong nghiép Mi truong) nganh)
Viét Nam 150
Cong nghé ki thugt méi truomg (G2
déu 175 -
(Cb) 6
nganh)
120
N - At A (Chia
Cong ngh¢ ky thudt moi truong déu 200 200
(PH)
10
nganh)
120
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Truong Dai hoc Tai
nguyén va Moi truong Ha
Noi

Truong Pai hoc Thuy loi
Truong Pai hoc Xay dung
Truong BDai hoc Dan
lap Bong b6

Truong Pai hoc Dan lap
Phuong Dong

Truong Dai hoc Thanh Do

Truong Pai hoc Ky thuat
Cong nghiép (PH Thai
Nguyén)

Truong Pai hoc Nong 1am
(PH Thai Nguyén)

Truong Pai hoc Khoa hoc
(PH Thai Nguyén)
Truong Pai hoc Cong
nghiép Viét Tri

Truong Dai hoc Héng
buc

Truong Pai hoc Su pham
K¥ thuat Hung Yén

Trudng Pai hoc Ty Béc

Truong Pai hoc Vinh

Truong Dai
nghiép Ha Noi
Truong Pai hoc Ha Tinh
(Pao tao nhan luc cho
Khu kinh té Viing Ang)
Truong Pai hoc Hang Hai
Viét Nam

Truong Pai hoc Md Dia
chat

Truong Pai hoc Nong 1am
Bic Giang

Truong Pai hoc Dan lap
Hai Phong

hoc Cong

Quéan ly Tai nguyén va Moi
truong (DH)

Cong nghé ky thudt moi

truomg(CP)

Cong nghé¢ k¥ thuat mdi truong
(Lién thong)

Quan ly Tai nguyén va Moi
truong (LT)

K¥ thuat moi truong

Cong nghé ky thuat moéi truong

Cong nghé ky thuat moi truong

Cong nghé ky thuat moi truong
Cong ngh¢ ky thuat moi truong
(bH)

Quan ly Tai nguyén va Moi
truong (DH)

Cong ngh¢ ky thudt moi truong
(Cb)

Quén ly Tai nguyén va Moi
truong(CD)

K¥ thudt moi truong

Khoa hoc moi truong

Khoa hoc va QLMT (tién tién)
Quan ly TN&MT

Khoa hoc méi truong

Quan ly TN&MT

Cong nghé ki thuat moi truong

Cong nghé ky thuat moi truong

Cong ngh¢ Ki thuat Moi truong
(gdm  cac chuyén nganh:
CNMT, QLMT)

Quan ly tai nguyén va moi
truong

Khoa hoc méi truong (Cir nhan)
Quan ly TN&MT (K§ su)

Cong nghé ki thuat moi trudng
Khoa hoc mo6i truong

K1 thudt moi truong

Ki thuat moéi truong

Quan Iy TN va MT (DH)
Quan Iy TN va MT (CP)

Ki thuat mdi truong

(Chia
déu
10
nganh)
25 (Chia
déu
13
nganh)

140
250

150
130
160
160
25

25

70

230
60

100
150
175

80

>190
(chia
déu
13
nganh)

180

DH: 180
Cb: 150

600

120

250

75
30

230
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240

30

50

50

140
250

250
150
140
140
30

30

60

140
70
70
100
150

180

80

150

400

120
120
DH: 180
Cb: 80

400

135

280
120

225

230

30

30

100
100

60

90

40

110
50
70
30
60

80

30

80

500

70
70
PH: 50
CD: -

100

135

40
40

150
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7 Truomg Dai hoc Nguyén

Cong nghé ki thuat moi truong

127 75

Trai 25
28  Truong Pai hoc Tan Trao  Khoa hoc méi trudong 56 65 25
Téng 11.000  12.500 7.607

3.2. Thuc trang dao tao nhan luc moi
truong tai Khoa moi truong, Truong Dai hoc
Khoa hoc Tw nhién, DPHQGHN

Tir nhitng nam 90 cua thé ky 20, nhan thiy
tam quan trong vé dao tao cac can bd moi truong
6 trinh d9 cao, cac nha khoa hoc thudc Truong
Pai hoc Téng hop Ha Noi da dé xuét va duoc Bo
Gi4o duc va Pao tao cho phép dao tao thi diém
ngudn nhan lyc vé moi trudng. Trong thdi gian
tir 1991 - 1995 s6 lugng sinh vién nhép hoc 1a
58 (nam 1991) va 70 (nam 1992) va bat ddu mo
cac khoa dao tao hé chinh quy véi 43 sinh vién
(nam 1994) va 145 sinh vién (nam 1995) [9].
Trudc yéu cAu thuc té rat 1on vé dao tao can bd
moi trudng & Viét Nam va két qua thir nghiém
dao tao can bd méi truong tai Truong Pai hoc
Téng hop Ha Noi, ngay 21 thang 10 nam 1995,
Giam déc Pai hoc Qudc gia Ha Noi, GS.VS.
Nguyén Vin Dao di ky quyét dinh s6 435/TCCB
vé viée thanh 1ap Khoa Méi truong (KMT) thude
Truong Pai hoc Khoa hoc Ty nhién trén co so
hop nhét cac B6 mon: Moéi truong, Pia moi
truong va Tho nhudng (Khoa Sinh hoc) [9].

Ké tir ngay thanh 1ap dén nay, KMT di timg
budc va lién tuc phat trién ca vé ndi dung va chat
lugng dao tao chuyén sau. Giai doan dau khi méi
thanh 1ap, v&i doi ngii can bd gdm 20 nguoi thuc
hién viéc dao tao bac dai hoc va thac si nganh
Moi truong, tiép nhan va tiép tuc dao tao bac dai
hoc, thac si va tién si nganh Khoa hoc dat; dén
nay d6i ngii can bd cua Khoa da dat dén 56 can
bo, thuc hién xuyén subt chuong trinh dao tao
Cur nhan, Thac si, Tién si nganh Khoa hoc méi
truong (KHMT), Cir nhan, Thac si, Tién si
nganh Khoa hoc dat, Ctr nhan, Thac si nganh
Cong ngh¢ k¥ thuat moi truong.

Tinh dén nam 2019, KMT di dao tao duogc
khoang 3000 cir nhan KHMT, Cong nghé moi
truong, Khoa hoc dat; 1500 Thac si KHMT; 50
Tién si. SO can bo d3 duge dao tao hién dang
cong tac tai cac co quan, vién nghién cuu thude
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linh vgc mdi truong va quan ly khac cua nha
nudc va cac to chirc phi chinh phu.

Nganh KHMT: Nganh KHMT hé dai hoc
duoc trién khai dao tao lién tuc tir nim 1995 dén
nay. Hinh thtrc ddo tao chu yéu 1a chinh quy tap
trung. Tl nam 2001 dén nay, KMT dugc Truong
giao tuyén sinh va dao tao 1 16p sinh vién chat
lugng cao nganh KHMT (tor 15-20 sinh
vién/khoda). Viéc dao tao cao hoc chuyén nganh
KHMT dugc tién hanh lién tuc tir nam 1993 dén
nay véi quy mo tuong doi on dinh. Tir nam 2004,
KMT bt dau t6 chirc do tao tién si KHMT theo
cac hudng chuyén nganh Moi trudng dt va nude
- 2004, Moéi truong khong khi - 2004, Khoa hoc
moi trudng - 2012, Moi truong va phat trién bén
virng - 2014. Pao tao dai hoc va sau dai hoc
nganh KHMT tai KMT da va dang c6 vi tri va
thuong hiéu trong nude va qudc té. Nam 2010,
KMT dugc phép tuyén sinh va to chirc ddo tao
chuong trinh tién tién nganh KHMT, lién két,
hop tac voi Pai hoc Indiana, Hoa Ky voi sb
luong tuyén sinh hang nam trén 30 sinh vién.
Chat lugong dao tao dai hoc va sau dai hoc nganh
KHMT di duoc xa hoi ghi nhan va dénh gia t6t.
Tuyén sinh hang nim c6 quy mé tuong ddi 6n
dinh: 80-120 sinh vién, 100-120 hoc vién cao
hoc, 5-10 nghién ctru sinh.

Nganh Cong ngh¢ ky thuat moi truong:
Nganh Cong ngh¢ k¥ thuat moi truong dugc
hinh thanh trén co s¢ chuyén nganh Cong ngh¢
mdi truong thudc nganh KHMT nam 2004. Bac
dai hoc lién tuc on dinh & mutc 60-80 sinh
vién/khoa theo hoc. Nam 2013, Pai hoc Quéc
gia Ha N¢i cho phép Khoa dao tao sau dai hoc
bac Thac si chuyén nganh K§ thuit mai truong.
Hang nam chuyén nganh nay tuyén sinh véi s6
lugng 20-30 hoc vién theo hoc. Tu nam 2018,
chuyén nganh Ky thuat moi truong dugc phép p
tuyén sinh va dao tao bac Tién si. Pén nay da co
04 NCS nhap hoc va thuc hién luan an Tién si
tai KMT vé chuyén nganh nay.
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Nganh Khoa hoc dat (Thé nhudng): Nganh
da c6 hon 50 nam kinh nghiém dao tao, chuyén
tir khoa Sinh hoc ctia Trudng Pai hoc Téng hop
Ha Noi sang, véi 3 bac dao tao dai hoc, cao hoc
va tién si xuyén subt. Tir khi thanh 1ap KMT
nganh c6 quy mo on dinh dao tao mdi nam 30-40
sinh vién dén nim 2012. Tuy nhién, dén nay
Nganh Khoa hoc dat dang nd luc quang ba dé
thu hut duoc luong déng s6 ngudi dang ky hoc
tap.

3.3. Mt sé bit cdp trong dio tgo nguon
nhdn lyc

Thir nhat: Chwong trinh, gido trinh ddo tao
cta cac Truong di duoc quan tam dau tu xdy
dung, tuy nhién viéc xac dinh nhu cau thi truong
va thong nhat cac khdi kién thirc ¢t 16i cua
nganh/chuyén nganh, xay dung chuan dau ra cho
cac nganh, chuyén nganh dao tao con chua dugc
chu trong & cdp quan 1y vi mo. Thuat ngir st
dung trong nganh nhiéu noi chua théng nhat
(ning vé ngdn ngir dich thuat, chua duoc théng
nhat trong Vi¢t hod). Cong tac bién soan tai li¢u
hoc tap va giao trinh chua dugc tao diéu kién
khuyén khich ciing nhu nang cao chat lugng.

Thtr hai: Cong tac dao tao nhan luc cho nganh
theo tong két tai Bang trong cac nim vira qua
con nhiéu bat cap, mat can ddi giita cac nganh
(Quan ly tai nguyén va moi truong/ Ky thuat moi
truong/ Khoa hoc mdi truong/Phat trién bén
Vﬁ:ng/Bién doi khi hau), cac cép dao tao (Cao
déng/Dai hoc/Thac si/Tién si). Trong d6 dac biét
la bac dao tao dai hoc c6 xu hudng tang cao hon
cac bac cao dfmg, thac si va tién si. Hé théng cac
co s dao tao con thiéu déng bo va chua c6 tinh
lién thong, lién két cao. Nhiéu truong dai hoc
md&i mé nganh chi chu y dao tao cac nganh thién
huéng vé& quan Iy méi trudng, it chi trong dao
tao can b ky thuat, cong ngh¢ mai truong ¢ bac
dai hoc.

Thtr ba: Doi ngli can bg, gidng vién c6 trinh
d6 chuyén mén cao trong nhiéu co so dio tao
con chiém ty 18 thip. Hodc nhiéu can bo c6 trinh
dd chuyén mon cao, dugc dao tao ¢ co sé co uy
tin trong va ngoai nhung thdm nién cong tac
trong linh vuc dao tao lai chua cao, kinh nghiém

BAI BAO KHOA HQC

thuc tién con tdn tai mot s6 han ché. Hoi nhap
qudc té trong dao tao vé linh vire mdi trudng con
bi han ché béi rao can ngdn ngir khong chi cua
nguoi hoc ma con ca tr khong it can bo giang
day.

Tht tu: Co sé vat chat, ha tﬁng ky thuat,
phong thi nghiém thyc hanh cta hau hét cac co
s& dao tao vé moi trudng con rat han ché, chua
dap ung yéu cau vé sb luong va chit lugng. Quy
hoach nganh, mang luéi céc truong dai hoc trong
linh vuc moi truong chua dugce trién khai hodc
cham so v6i ké hoach dan dén nhiéu don vi dao
tao chua tao dugc thé on dinh va chu dong trong
dinh hudng phat trién cta minh.

Thir nam: Pau tu cho nghién ctu khoa hoc
cho céac truong Pai hoc v& linh vuc méi truong
con it va thu dong. Doi ngii can bo giang day vé
mdi truong khong duge cip kinh phi nghién ciru
thuong nién nén anh hudng it nhidu dén chat
lugng dao tao; nghién ctru khoa hoc khong dugc
gfm két mat thiét véi dao tao dai hoc va sau dai
hoc dan dén hé qua c6 thé xay ra tinh trang dao
tao chay, it gin lién véi thuc tién va nhu cau xa
hoi.

Thur sau: Do vigc quy hoach nganh va dy bao
nhan lyc nganh, co cAu nhan lyc nganh moi
truong con c6 nhitng bat cap, chua dam bao chat
ché, khoa hoc va dam bao tinh chinh xac. Hién
nay c6 nguy co “khung hoang thira” vé s6 luong
nhung “khiing hoang thiéu” vé chét luong ngudn
nhan lyc nganh moi truong & trinh d6 dai hoc.
Tén tai mot thuc té 1a mot bo phan khong nho
nguoi hoc kho xin viéc lam ding chuyén mon
duogc dao tao hoac phai xin lam vi¢c voi céac
nganh nghé khac din dén lang phi.

3.4. Dw bdo nhu ciu nguo”‘n nhén luc nganh
moi trwong trong thoi ky cong nghiép hoa, hién
dai héa va héi nhip quéc té

Theo bang tong két & trén tir dit liéu tuyén
sinh 2014, 2015 mdi nim khoang 10.000 sinh
vién duoc tuyén. Néu tinh vé6i dit liéu tuyén sinh
nay cho giai doan 2011-2015 tuong ty nhu vay
trong thi dén nam 2019, tong sé nhan luc trinh d6
dai hoc dugc dao tao trong giai doan 2011-2015
udc tinh khoang 50.000 nguoi, twong duong véi
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500 nguoi/1 tri¢u dan. So sanh ddi ngl can bo
lam cong tac mdi truong & cac nudc nhu Singa-
pore 1a 330 ngudi/1 triéu dan. Pbi voi cac nude
phat trién thi con sb ctia Vigt Nam con cao hon
nhiéu, vi du nhu: Canada la 155 nguoi, Anh la
204 nguoi/triéu dan (tham khao tir JICA). Viét
Nam duogc cho la ¢c6 ddi ngli nhan lIyc lam moi
truong cao hon. Do d6 trong thoi gian tdi, nhu
cau bdi dudng tay nghé (trinh d6 cao dang) va
chuyén mon chuyén sau (sau dai hoc) dbi voi can
bd moi truong 1a cip thiét. Viéc tinh toan nhu
cau va diéu chinh s6 lwong/chi tiéu dao tao trinh
dd dai hoc can xem xét mot cach nghiém tuc
trong quy hoach ngudn nhén lyc cac bac trong
nganh moi truong.

3.5. Mt s6 dé xudt dinh hwéng ting cwong
cong tac dao tao cdac nganh, chuyén nganh
trong linh vwe Moi truong

Qua nhitng danh gia, dy bao vé cong tac dao
tao cac nganh, chuyén nganh trong linh vure moéi
truong noi trén cling nhu nhitng nhan dinh dy
bao nhu cau ngudn nhan lyc nganh méi truong,
dé dap tmg duoc nhu cau cia xa hoi trong thoi
ky cong nghiép hoda, hién dai héa va hdi nhap
qudc té; Mot s6 giai phap mang tinh dinh huéng
duoc dé xuét nhu sau:

- Khao sat, danh gia nhu cau thi truong lao
dong mot cach lién tuc, xac dinh/dinh hinh dugc
chuan du ra ctiia nganh/ chuyén nganh vé kién
thtrc, k¥ nang, thai dg, nang luc... dam bao dap
g duogc nhu ciu xa hoi nhung phi hop véi dic
thu cta co sé dao tao.

- Cén c6 quy hoach ngudn nhén luc
nganh/chuyén nganh mai truong va dinh hudng
dao tao nganh trong ting giai doan, nhit 1a giai
doan 2020-2030. Quy hoach mang ludi, phan
tang chét luong cac trudong dai hoc, cao dang
trong linh vuc mai truong.

- Tang cudng nang luc nghién ctru khoa hoc
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va dao tao chat luong cao, gin voi yéu cau thuc
tién cho cac co so gido duc dao tao nhan lyc moi
truong (trang thiét bi, co so vat chat, dé tai du
an; lién két voi doanh nghiép, co quan quan 1y 1).
Tb chac Hoi nghi khoa hoc thuong nién vé dao
tao va nghién ctru khoa hoc trong linh vyc moi
truong (luan phién cac don vi dao tao chu tri),
qua do6 nang cao nang lyc nghién ctru khoa hoc,
dao tao, théng nhat thuat ngit nganh...

- Xay dung d& 4n dao tao boi dudng ngudn
nhan lyc trinh d§ cao lam cong tac nghién cuu,
giang day vé linh vire méi truong. Can bd giang
day, nghién ctru can duoc tao nhiéu co hoi di dao
tao tai cac qudc gia co trinh do tién tién, tham
gia vao nhiéu chuong trinh hop tac, trao ddi hoc
thuat dy an hop tac trong nudc va quoc té dé
ting budc hoi nhdp sdu, rong nham dap ung
nguén nhan Iuc ¢6 trinh d6 cao cho xa hoi.

4. Két luin

Nhén lyc 1a mot trong nhitng nhan t6 then
chét quyét dinh, 1a thudc do quan trong danh gia
su phat trién ctia cac qudc gia. Vi vay, cac quic
gia trén thé giéi déu rat coi trong phat trién
ngudn nhén lyc, ma trong d6 ngudn nhén luc
trong linh vyc moi truong khong phai la ngoai
1€, dic biét nguén nhén luc co trinh do cao. Dé
dap ung dugc nhu cdu va su phat trién cia xa
hdi, cac co sé dao tao can co nhitng dinh hudng,
ké hoach cai tién chat luong dung dén cho nhiém
vu then chdt nay. Co quan quan 1y can c6 cac
quy hoach va chinh sach phat trién ngudn nhan
luc trinh do cao, chat luong cao, dau tu kinh phi
tuong xtng dé phat trién, dao tao ngudn nhan luc
vé moi trudng trong thoi dai cach mang cong
nghiép 1an thtr tu va dt nude dang bude vao thoi
ky cong nghiép hoda, hién dai hoa va hoi nhap
quéc té.
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ORIENTATIONS ON TRAINING IN ENVIRONMENTAL FIELD OF
STUDY TOWARDS THE DEMANDS OF INDUSTRIALIZATION,
MODERNIZATION, AND GLOBAL INTEGRATION
Nguyen Manh Khai'*, Hoang Anh Le'

"Faculty of Environmental Sciences, VNU University of Science,

Vietnam National University, Hanoi

Abstract: Human resource is one of the key factors for the development of any country, in which
human resource for the field of environmental protection and environmental quality improvement
is not an exception, especially high skilled resources. In order to meet the social needs, training or-
ganizations should have appropriate orientation and decisions for this backbone task. Therefore,
this article demonstrates the main orvientations in improving the training in environmental field of
study, in order to provide sufficient human resource for industrialization, modernization, and global
integration.

Keywords: Human resource, Training, Environmental field, Global integration.
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GIAI PHAP TRONG PHAT TRIEN CHAT LUQONG NGUON

NHAN LUC TRONG LINH VUC MOI TRUONG
Pham Thi T6 Oanh’

Tém tit: Viét Nam la quoc gia chiu nhiéu tdc dong cia bién doi khi hdu, 6 nhiém méi truong,
doi héi can c6 nguon nhan lee dat chat lwong dé gidi quyét van dé ndy & cdp trung wong, tinh,
huyén, xa. Boi ngii can bo, giao vién, giang vién, nghién ciru vién duoc dao tao chuyén nganh moi
trieong chiém ty 1é nho trén tong sé va da sé chua trién khai thue tién. Poi twong dao tao chii yéu
tiép can Iy thuyét, it thiee hanh va ty 1é lam ding chuyén nganh khéng cao; doanh nghiép hay co s¢
sdn xudt danh gia khéng cao vé chat lwong dao tao, nhiéu nguoi khong thé trién khai cong viéc. Gidi
phdp: tdp trung quy hoach cdc triong, co sé dao tao mét cach hé thong; két hop, phoi hop gitta co
s6 san xudt, doanh nghiép véi cdc co sé dao tao; 1y thuyét va thiee tién; ké hoach ddo tao, boi dirdng
gido vién, gidng vién va nghién ciru vién; cdi tién cdch tiép cdn ldy nguoi hoc lam trung tam ma ldy
néi dung dao tao lam trung tam; phat huy chii déng, sang tao; c6 chinh sach khuyén khich, thu hit

nhan tai.

Tir khoa: Nguon nhén luc, dao tao, chat lwong trong linh viee méi truong.

Ban bién tap nhédn bai: 11/12/2019  Ngay phan bién xong: 12/12/2019

1. Mé dau

Viét Nam dang trong qua trinh cong nghiép
hoéa, hién dai hoa dat nude, phat trién theo hudng
mo cira, hoi nhap qudc té. Clung vai su phat trién
ctia nén kinh té dat nudc, nganh tai nguyén moi
truong noi chung, linh vue moi trudong noi riéng
cling ngay cang 16n manh ca vé quy mo t6 chic
bd may quan Iy nha nude va ngudn nhén lyc,
nham dap tmg yéu cau thuc tién. Tuy nhién, bén
canh nhirng thanh tyu dat duoc, nhiéu van dé céip
thiét vé moi truong nay sinh doi héi nganh moi
truong phai cé chién luge phét trién phi hop, ¢o
tam nhin, danh gia dung xu thé phat trién kinh té
- x4 hoi, dua ra chién luoc phat trién cua nganh,
d6 1a: mo hinh quan ly, phuong thic quan 1y, kha
nang phat trién, dic biét co ké hoach cu thé trong
xay dung ngudn nhén lyc di vé sé luong, manh
vé chét luong [8].

Bén canh phai ddi mat véi nhiing van dé moi
truong toan cau thi Viét Nam ciing dang gip kho
khin trong viéc giai quyét va thich ung véi
nhimng van d& méi truong ndi tai nhu: Tac dong
ctia bién doi khi hau; suy thoai va 6 nhiém moi
truong dat, nude, khong khi; suy giam da dang
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sinh hoc; suy giam chat lugng maéi truong séng
ctia cong dong [3].

Nguén nhan lyc lam cong tic quan ly nha
nudc vé bao vé moi truong hién chua dap tmg
duogc yéu cau nhiém vu dit ra [2]. O Trung
uong, mot sb linh vuc con thiéu doi ngli cong
chtrc, vién chtrc c6 trinh do cao, chuyén mon
sau. Poi voi dia phuong, ddi ngii cong chi,
vién chuc thuc hién nhiém vu bao vé moi
truong, dac biét trong cac linh vuc danh gia tac
dong moi truong, bao ton da dang sinh hoc,
kinh té moi trudng... dang thiéu vé sb luong,
yéu vé chat luong, co cau doi ngii can bo bd tri
chua hop 1y, phan 16n sé céng chirc, vién chirc
duoc dao tao vé cac chuyén nganh k¥ thuat,
thiéu k¥ niang quan 1y [9].

Trong két qua tong hop thong tin, xay dung
co s¢ dir liéu, nghién ctru, danh gia 15 nam qua,
ddi ngli cong chirc, vién chirc chua dugc chuyén
nghiép, chuin hoéa, hién dai hoa. Do vay, can
phai c6 nhitng giai phap dé dao tao va phat trién
ngudn nhan lyc quan 1y va trién khai nganh méi
truong trong giai doan hién nay.

2. Phuong phap nghién ciru
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Dé dat duoc két qua nghién ciru, ching toi sir
dung phuong phap tong hop thong tin dir lidu
lién quan thuc trang, hé thdng quan 1y méi
truong, nhitng cong trinh nghién ctru, cac sach,
bao va cac tap chi khoa hoc tir thyc trang dao tao
t6i san phdm dao tao hay tir nhu cdu cac co quan,
doanh nghiép vdi viée tiép nhan san pham dao
tao; s6 lidu théng ké; dac biét phan tich nhirng
méi lién hé, tinh théng nhat hay mau thuin cua
cac van dé trong cong tac dao tao v6i nhu cu
thue tién; phuong phéap tong hop, phuong phap
chuyén gia. D6 1a co s quan trong dé dé xuat
phuong an, giai phap trong thoi gian t6i nham
timg budc giai quyét cac van dé cap thiét hién
nay vé cong tic dao tao ngudn nhan luc trong
linh vyc bao v¢ mai trudong.

3. Két qua va thio ludn

3.1. Phén tich kinh nghiém mt s6 nwéc va
thuc tién 6 Viét Nam

Mot s6 nude da xay dung chién luge phat
trién ngudn nhan lyc cho dit nudc nodi chung:
Singapore, Han Quéc, Trung Quéc, Nhat Ban,....
Tuy nhién, khong c6 chién luge cu thé phat trién
ngudn nhan lyc riéng cho linh vyec méi truong.
Pa s6 trong chién lugce déu tap trung ndi dung
tao dyng tri thirc va ngudn nhan lyc dé tro thanh
dong luc cho tang trudng, coi do la chinh sach
qudc gia quan trong hang dau dé dat dugc nhiing
muc tiéu vé phat trién kinh té - x3 hoi va dat
dugc thing loi trong qua trinh toan cdu hoa va
hoi nhap qudc té. Tuy theo dic thu va tinh hinh
ctia mdi qubc gia, ngudn nhéan luc moi truong 1a
mot trong nhitng lyc lvgng quan trong cua viéc
phat trién ngudn nhén lyc quc gia. Giai phap dé
ra la tang cuong hop tac gitra cac doanh nghiép,
truong dai hoc, co s& nghién cuu, trong do cac
truong dai hoc phai 1a trung tdm; nang cao trinh
d sir dung va quan Iy nguon nhan lyc: nang cao
tinh chuyén nghiép cia ngudn nhan lyc trong
khu vuc cong, trude hét 1a ting cudng nang luc
hoach dinh chinh sach, ra quyét dinh trong xa hoi
tri thure, chinh phu tri thiec...

O mot sb nude, cac doanh nghiép sau khi ky
két véi cac truong dai hoc, co s& nghién cuu sé&
dit hang s6 luong sinh vién tot nghiép ho can,
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yéu cau vé chét luong thé nao va chi tra tién dao
tao va san pham nghién ctru cu thé, ¢6 chinh sach
thu hét nhan tai. Chinh vi thé, cac doanh nghiép
¢6 duge nhitng san pham sau dio tao va san pham
nghién ctru theo yéu cau. Khi nhitng san pham
nghién clru tdt, nhan lyc 1am viéc tét, doanh
nghiép phat trién va c6 tinh bén vimng cao, dap
ung chién luoc phat trién nganh, linh vuc cy thé.

Trung wong Pang va Qudc vu vién Trung
Qudc dd ban hanh Quyét dinh vé ting cuong
cong tac bdi dudng nhan tai (2003) nham thuc
hién muc tiéu xay dung toan di¢n xa hdi duoc dé
ra trong Pai hoi XVI cua Pang Cong san Trung
Quéc. Chién lugc vé bdi dudng nhan tai dat
trong tam xay dung doi ngili nhan tai ¢ vi tri quan
trong (gém can bo lanh dao trung, cao cép, nha
doanh nghiép vu ta va cac chuyén gia cao cip
trén céc linh vuc trong diém, trong do c6 moi
truong); khai thac tong thé ngudn lyc nhan tai,
thuc hién phét trién hai hoa cong tac nhan tai;
giit vitng nguyén tic Pang quan 1y nhan tai, nd
luc mé ra cuc di¢n mdi trong cong tadc nhan tai:
chu trong dong vién va td chtrc moi luc luong xa
hoi, ting cudng dau tu, hoan thién phap ché, uu
viét hoa moi truong.

Singapore quan tam dac bi¢t cho cong tac dao
tao, bodi dudng ddi ngii cong chirc, coi d6 1a giai
phap co ban nhit dé xay dung cong vu c6 hiéu
qua. Theo quy dinh, mdi can bd, cong chirc bt
budc phai duge bdi dudng 100 gid/nim; mdi
cong chire phai ti dé ra chuong trinh hoc tip cho
minh. D& khuyén khich viéc ty dao tao, Chinh
pht quy dinh hé trg 50% chi phi cho nhiing
ngudi tw hoc dé phuc vu cho cong viéc dang dam
trach. Cac hinh thuc dao tao, boi dudng la: Pao
tao ban dau, dao tao nang cao, dao tao md rong
va dao tao bo sung. Céac hinh thirc nay c6 lién
quan chat ché tdi cudc doi cua cong chuc. Dao
tao dugc to chirc theo cac hinh thirc chinh quy
hoic tai chirc. Tty theo yéu cau cua timg loai dbi
tugng, c6 thé co nhitng phan hop nhit gitta mot
vai cong doan, dap tmg t6t hon nhu cau ca nhan
cua cong chure. Cac co so dao tao cua Singapore
bao gém Hoc vién Cong vu va Vién Quan ly Sin-
gapore. Chinh phu Singapore con trao quyén tu

TAP CHI KHi TUQONG THUY VAN

S6 phuc vu Hdi thao chuyén dé



BAI BAO KHOA HQC

quyét dinh cho céac bd, nganh lya chon noi dao
tao cong chtrc, khong nhat thiét phai vao trudng
cong vu.

O Viét Nam, Thu tuéng Chinh phu da phé
duyét Dé an kién toan to chirc bd may quan ly
nha nudc vé BVMT va ting cudng nang luc cho
doi ngli can bd quan ly moi truong tu Trung
wong dén dia phuong giai doan 2016 - 2020, tam
nhin dén ndm 2030 tai Quyét dinh sé 1169/QD-
TTg ngay 10/8/2017 [10].

Hién nay, Viét Nam dang hoan thién dé an
tang cuong nang luc hé thong t6 chie va doi ngit
cong chuc, vién chuc nganh tai nguyén va moi
truong dén nam 2030 nhim muc tiéu kién toan
hé thong t6 chirc, ting cuong ning luc doi ngil
cong chuc, vién chuc, ngudi lao dong thude
nganh tai nguyén va moi truong tir Trung wong
dén dia phuong nham nang cao hi¢u luc, hi¢u
qua quan 1y nha nudc vé tai nguyén va moi
truong phat trién nganh tai nguyén va moi
truong ngdy cang chinh quy, hién dai, thuc day
qua trinh cong nghi¢p hoa, hién dai hoa, hoi nhap
qudc té va bao dam su phat trién bén vimng cia
dat nuée [7].

3.2. H¢ théng cdc trwong dao tao, Vién
nghién cuu, Trung tam vé moi truong

* Truong dao tao

Dbi véi dao tao chuyén nganh méi truong, &
Viét Nam c6 2 truong Pai hoc Tai nguyén va
Maéi truong (Ha Noi va thanh phd Ho Chi Minh)
dao tao chinh quy hé dai hoc va sau dai hoc
chuyén nganh vé méi trudng, quan ly va xir ly
moi truong.

Bén canh d6 c6 94 truong Pai hoc c6 khoa
chuyén mon hodc chuyén nganh dao tao moi
truong: Truong Pai hoc Khoa hoc Ty nhién (Ha
Noi va thanh phd Hd Chi Minh), Pai hoc Bach
khoa (Ha Noi va thanh phé H6 Chi Minh), Pai
hoc Thuy loi, Pai hoc Xay dung, Pai hoc Kién
tric, truong Pai hoc Kinh té quéc dan, Pai hoc
Lam nghiép, Hoc vién nong nghi€p, Pai hoc mo
dia chét, Pai hoc Khoa hoc va Cong nghé Ha
Noi, Pai hoc cong nghiép (Ha Noi, thanh phd Ho
Chi Minh); Dai hoc Can Tho, Pai hoc Kinh té
Ngh¢ An, Pai hoc Thai Nguyén,...
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Hién ca nudc ¢ 46 truong cao dang cd dao
tao vé moi truong: Truong cao ding tai nguyén
va méi trudng, cao ding ndéng nghiép va phat
trién nong thon Bic Bg, cao dang tai nguyén va
moi truong mién Trung, cao ding cong nghé
kinh té va thay lgi mién Trung, cao dang kinh té
-k¥ thuat-dai hoc Thai Nguyén.

Vé truong bdi dudng can bo quan ly moi
truong, Viét Nam c6 mdt truong dao tao boi
dudng cén b tai nguyén moi truong (Ha Noi).

* Vien nghién curu

Hi¢én ca nudc c6 42 Vién nghién cuu co
nghién ciru vé méi truong: Vién Cong nghé Mbi
truong, thudc Vién Han 1am khoa hoc Vi¢t Nam
(Ha Noi), Vién Tai nguyén va mdi trudng bién
(Hai Phong), Vién Tai nguyén va Moi truong -
Pai hoc Qudc gia Ha Noi, Vién Méi truong va
Tai nguyén (thanh phé HO Chi Minh), Vién
nghién ctru cap thoat nudc va méi trudng -Hoi
cép thoat nude Viét Nam (Ha Noi), Vién Khoa
hoc Moi truong - Tong cuc Mdi trudng, Vién
khoa hoc khi twong thity van va bién doi khi hau
(Ha Noi), Vién phat trién kinh té hop tac - Lién
minh HTX Viét Nam,...

* Trung tam

Nhiéu B9, nganh, tinh, thanh phé cd céc trung
tam nghién ctru, trién khai vé moéi trudong. Ca
nuée hién c6 471 Trung tim c6 trién khai linh
vuc moi trrong va lién quan moi trueong : Trung
tdm moi truong va san xuat sach (BO cong
thuong), Trung tdm khoa hoc va cong ngh¢ moi
truong (Lién minh HTX Viét Nam), Trung tam
dich vu khoa hoc k¥ thuat strc khoe va moi
truong (Bo y té), Trung tAm thong tin - khoa hoc
cong nghé moéi trudng (Bo qudc phong), Trung
tam Hanh dong qudc gia khic phuc hau qua chat
ddc hoa hoc va mdi truong (B qudc phong),...
Céc don vi nay déu c6 nhu cau tuyén dung vé
chuyén nganh k¥ thuat méi truong 1a cha yéu.

3.3. B¢ may qudn ly nha nwéc

Hé théng quan 1y: Bo Tai nguyén va Moi
truong; S& Tai nguyén va Moi trudong céc tinh,
thanh phd truc thude Trung wong trén ca nudc;
Phong Tai nguyén va Moi truong cac quan,
huyén, thi x3, thanh phd thudc tinh, thanh ph

S$6 phuc vu Hi thao chuyén dé



truc thudc Trung wong; can b dia chinh - xay
dung - d6 thi va méi truong (d6i v6i phudng, thi
tran) hodc dia chinh - néng nghiép - xay dung va
mdi trudng (d6i voi x3).

Hién nay, tai 63 tinh, thanh phé déu c6 hé
thong S¢ Tai nguyén va Moi trudng, véi sb
lugng can bo quan ly 1a 12.258 can bo. Cap
huyén c6 cac phong Tai nguyén va Moéi truong
thuoc UBND cép huyén, véi 45.251 can bo. Cap
xa c¢6 can bd tai nguyén va moi truong, voi
10.102 cén bg.

Theo B Tai Nguyén va Moi truong, doi ngli
can bd, cong chirc, vién chuc, nguoi lao dong
trong toan nganh méi truong hién nay cé gan
50.000 ngudi. Tuy nhién, nhu cau ngudn nhin
luc dugc dao tao cac chuyén nganh tai nguyén
va mdi trudng can bd sung lyc luong, trong d6
tap trung tang cuong cho mot s6 linh vuc nhu
dat dai, tai nguyén nudc, khi tugng thuy vin, do
dac va ban dd, dia chit khodng san va mat sb
chuyén nganh moi...[6].

Nganh tai nguyén va moi truong la mot
nganh da linh vyc, dugc hinh thanh trén co s&
hop nhat nhiéu linh vue quan 1y nha nude. Van
dé quan 1y tai nguyén moi truong dang duoc xa
hoi quan tim, co hoi viéc lam kha 16n va c6 thé
lam & nhiéu co quan, don vi khac nhau. Hi¢n nay
dang thyuc hién chirc nang, nhiém vu quan ly nha
nudce trén 07 Iinh vuc, bao gém: dat dai; tai
nguyén nudc; tai nguyén khoang san, dia chét;
moéi trudng; khi twong thuy van va bién doi khi
hau; do dac va ban do: quan ly téng hop va théng
nhat vé bién va hai dao. Pay 1a nhimng linh vuc
¢6 tinh phtrc tap, nhay cam, lién quan truc tiép
dén quyén loi cia nhan dan, t6 chuc, doanh
nghiép, c6 tac dong lon dén bao dam an ninh,
qudc phong, su phat trién kinh té - xa hoi va sy
phat trién bén viing cua dat nudc; gin lién véi
cong tac diéu tra co ban, nghién ctru, phat trién
khoa hoc va cong ngh¢ [1].

3.4. Doanh nghiép

Hién hang nghin doanh nghiép trong va ngoai
nudc hoat dong trén nhiéu linh vuc 1a diéu kién
thu hiit nguén nhéan lyc vé méi trudng. Cac cong
ty, nha may, doanh nghiép déu can va déu duoc
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cac co quan chirc ning yéu cau vé quan ly,
phong ngira, giam thiéu va xir Iy 6 nhiém moi
truong. Trong xu hudng thi truong, dit nude
cang phat trién thi nhu cau ngudn nhan lyc vé
cong tac moi truong cang nhiéu, chii yéu tuyén
dung k¥ su moi truong.

3.5. Vé chdt lwong cua dgi ngii chuyén gia

Trong nhirng niam qua, cung voi su phat trién
cua nganh tai nguyén va moi truong, doi ngl
chuyén gia, can by khoa hoc va cong nghé da
phat trién nhanh vé sb lugng, truong thanh mot
budc vé chét luong, thich nghi dan véi nén kinh
té thi truong va co nhitng dong gop dang ké
trong su nghiép phat trién ciia nganh tai nguyén
va moi trudng ndi riéng, phat trién kinh té - xa
hoi néi chung. Mot s6 lugng dang ké chuyén gia,
can bd khoa hoc va cong nghé co trinh do chuyén
mén, cong nghé va ngoai ngir tot da dugc thu hit
vé cong tac tai B6 Tai nguyén va Moi trudng.
Luc lugng nay da tham gia tich cuc, hi¢u qua vao
viéc nghién ctru va giai quyét mot sé van dé 16m,
quan trong vé khoa hoc va cong nghé va phat
trién cac linh vuc cta nganh tai nguyén va méi
truong. Day 1 ngudn nhan lyc rat quan trong dbi
voi Bo Tai nguyén va Moi truong [4].

Nhin chung, doi ngili chuyén gia, can bg khoa
hoc va cong nghé cua B, cua nganh tai nguyén
va moi truong di cé nhiéu dong gop quan trong,
thiét thyc trong viéc xdy dung nhiing luan clr
khoa hoc dua ra cac quyét sach, hoach dinh
chinh sach, phép luat, quy hoach, ké hoach phat
trién nganh; xay dung dinh huéng nghién ciru
phat trién cong nghé va truc tiép thuc hién cac
nhiém vu nghién ctru quan trong gop phﬁn trong
su nghiép phat trién ctia Bo, nganh. Mot s6 can
bo dau nganh con tham gia vao cong tac quan 1y,
lanh dao ¢ cac don vi cua B9, ciia nganh ¢ Trung
uvong va dia phuong. Doi ngli nay da luon phat
huy t6t vai tro va kha niang cua minh, khong
nglmg nang cao hiéu qua lanh dao, quan ly, diéu
hanh, gbp phan quan trong vao su d6i méi hoat
dong cua cua B9, cia nganh.

Tuy nhién, d6i ngli chuyén gia, can bo khoa
hoc va cong ngh¢ ctia Bo con bat cap ca vé sb
luong ciing nhu chét lugng, co cdu nganh nghé.
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Trong tinh hinh hién nay, mic du cic Nghi quyét
cua bang, cac van ban phéap luat cia Nha nudce
d3 néu 1 su quan tim, dé cao vai trd ctia nhan tai
khoa hoc va di c6 nhitng quy dinh vé viéc trong
dung duoc dao tao chuyén nganh gan véi moi
truong nhu hoa hoc, sinh hoc, dia ly, dia chét,. ..

Theo s6 liéu thong ké budc dau cho thay, ty 18
can bg hoat dong khoa hoc va cong ngh¢, nhung
chua dugc cu thé hoa dé thuc sy dao tao, boi
dudng, trong dung, dai ngg, ton vinh ddi ngti can
bo khoa hoc va cong ngh¢; tao moi truong thudn
loi, diéu kién vat chat dé doi ngii can bo khoa
hoc va coéng nghé phat trién bang tai ning va
hudng loi ich xtrg dang vai gia tri lao dong sang
tao cua minh; day la mot van dé cép bach can
duogc giai quyét kip thoi [5].

3.6. Nghién civu vé gido vién, giding vién,

nghién ciru vién

Trong cac truong dao tao c6 doi ngii cac gido
vién, giang vién. Trong cac don vi quan ly, cac
don vi to chirc trién khai c6 d6i ngil nghién ctru
vién. Qua nghién ctru thyc tién va diéu tra thong
ké so bo thi diém chon muc phuc vu cong tac dao
tao chuyén nganh moi truong cua khoa tai
nguyén va moi truong, truong Pai hoc Khoa
hoc, Pai hoc Thai Nguyén vao thang 7/2018 tai
18 truong dao tao néu trén, cod thé mot phﬁn cac
giang vién, gido vién va nghién cuu vién dugc
dao tao chuyén nganh méi truong, mot sé 16n
hién khéng dwoc dao tao chinh quy vé méi
truong, mot sd gido vién, giang vién duge dao
tao dung chuyén nganh moéi truong chi chiém
33,2%, trong khi cac linh vuc lién quan va khac
chiém ty 1& cao 66,8%.

Bang 1. Ty Ié cdc chuyén nganh dao tao cia gido vién, giang vién va nghién ciru vién (Két qua
diéu tra so bé tir Khoa tai nguyén va méi trieong, Bai hoc Thai Nguyén, 7/2018)

Chuyén nganh dao tao Moi truong  Hoda hoc ?113? dDi:;acgﬁ,t Khac
Giao vién, giang vién dugc dao tao theo 33,2% 21,5% 18,7% 12,6% 14%
chuyén nganh
Nghién ctru vién dugc dao tao theo 29,8% 23.,5% 19,1% 13,1%  14,5%
chuyén nganh
Giao vién, giang vién dugc dao tao thyuc 41,2% 47,2% 37,9% 23,5% 13,4%

tién/Tong s6 gido vién, gidng vién dugc
dao tao theo chuyén nganh

Céc nghién ctru vién dugc dao tao theo
chuyén nganh moi truong chiém 29,8% trong khi
cac linh vuc lién quan va khac chiém ty 18
70,2%.

Trong do, ty 1€ cac gido vién dugc dao tao
chuyén nganh méi truong di qua trién khai thuc
tién co s&, ndm dugc cac phuong thtrc, td chure,
nhitng cong ngh¢, k¥ thuat tng dung trong thuc
tidn chi chiém 41,2% tong s gido vién, giang
vién c6 chuyén nganh dao tao chinh v& méi
truong. Cac gido vién ¢ cac linh vuc chuyén mon
khac nhung hién giang day vé mai truong da sb
cling it qua thyc tién co sé. Vi nhu trong linh vic
khac chi co 13,4% giang vién, gido vién da nim
vitng phuong thtrc trién khai cac van dé moi
truong trong thyc tién.

Diéu nay cho thiy chuyén nganh dao tao va tinh

TAP CHi KHi TUQNG THUY VAN

thyc tién cua cac gido vién, giang vién anh huéng
khong it dén cong tac dao tao ngudn nhan luc.

Bén canh do, ca nudc chi co6 duy nhat mot
truong dao tao bdi dudng can bd moi truong.
Tuy nhién, trudng nay md nhiéu 16p bdi dudng
can bo cho can bd céip tinh, huyén, rat hiém co
16p bodi dudng chuyén sau cho cac gido vién,
giang vién. Vi thé, viéc dao tao bdi dudng cho
gido vién, giang vién khong duogc thuong xuyén,
lién tuc, kién thirc khong dugc cap nhat; phuong
phap giang day khong duoc dbi méi, gido vién
va giang vién khong cé diéu kién hoc tap thuc
tién tai cac co so.

Pa sb cac gido vién, giang vién trong qua
trinh giang day tu hoan thién kién thire, hoc hoi
déng nghiép, tu lién h¢ cac don vi, trién khai cc
chuong trinh, du 4n cu thé dé hoan thién tinh

S$6 phuc vu Hi thao chuyén dé



thue tién va tiép tuc bod sung kién thic méi, hd
tro tich cuc cho cong tac giang day. Tuy nhién,
khong phai tit ca cac gido vién va giang vién co
diéu kién dé tiép can. Nhiéu gido vién chi véi
kién thuc c6 sin dé co thé giang day sinh vién
dwa chinh vao h¢ thdng gido trinh, tai liéu bién
soan chuyén khao hay tham khao.

Céac nghién ciru vién c6 thé ding chuyén
nganh hay khac chuyén nganh nhung c6 diéu
kién dugc nghién ctru vé quan ly moi truong
chiém ty 1€ 47,9%; trong do c6 toi 52,1% cac
nghién ctru vién c¢6 diéu kién nghién ctru vé ky
thuat, cong nghé mdi truong qua cac chuong
trinh, du an, dé an, phong thi nghiém cu thé. Cac
nghién ctru vién tuy it duoc bd sung phan bodi
dudng kién thtrc qua truong dao tao, nhung kién
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thirc thuce tién dugc bd sung thudng xuyén, tinh
thoi su ciia van dé moi truong vi thé cling duoc
cap nhat. Tuy nhién, rat it sb nghién ctru vién nay
¢6 tham gia dao tao, hudng dan sinh vién cy thé,
do céc trudng dao tao khong chinh thire lién két
giita ddo tao va thi nghiém, cha yéu cac nghién
ctru vién huéng dan, dio tao truc tiép can bo tai
chinh co s& d6 va do mdi quan hé khong chinh
thire. Vi thé, luong hoc vién dugc dao tao véi doi
ngil nay so voi tong lugng sinh vién duge dao
tao chiém ty 1¢ rat nho (5,1%).

3.7. Péi twong dwoc dio tao

Dbi tugng dao tao ngady cang dugc mo rong &
nhiéu linh vire khac nhau va cung hudng vé muc
tiéu c6 bang cap vé moi truong va cé thé lam
nganh moi truong.

Bdng 2. Ty 1é tiwong irng giita chuyén nganh va san pham ddo tao theo chuyén nganh (Két qua
diéu tra so bé tir Khoa tai nguyén va méi truong, BPai hoc Thai Nguyén, 7/2018)

Linh vuc dao tao Quan ly Cong nghé Thé nhudng Sinh Bao v¢, st dung Khac
moi moi truong  va mdi truong  thai hop 1y tai nguyén
truong dat moi truong
Chuyén nganh 41,4% 29,2% 8,8% 13,5% 4,1% 3%
San phim diao tao 18,5% 21,2% 11,1% 9,2% 2,9% 37,1%
lam theo chuyén
nganh
41,2% 39,6% 32,1% 45% 37,9% 11,2%

Panh gia cua don vi
thu hudéng san pham
dao tao

Két qua diéu tra cho thdy, s6 lugng ngudi duoc
dao tao theo nhiéu chuyén nganh khac nhau, khi
t6t nghiép di lam theo cic chuyén nganh ciing
khéac nhau nhung ty 1€ 1am khong ding nganh
chiém ty 1€ cao. Ho tham gia nhiéu linh vuc khéc
chuyén nganh (chiém 37,1%). Trong sb nhiing
nguoi duge dao tao di lam dugc cac co s¢ hay
doanh nghiép danh gia dat yéu cau thap, thuong
dudi 50% va c¢6 linh vuc khac khi trién khai
chuyén sau moi truong chi dat chét luong 11,2%.
Nhiéu ngudi sau dao tao khong dugc doanh
nghiép chép thuan, hoac chinh ban than ho khong
chu dong va tu tin lam viéc. biéu nay cho théy
viéc dao tao va chat luong dao tao, nhu cAu tur
thuc tién cta cic co sé va doanh nghiép chua
dong bd. Vi thé dio tao ra nhung chét lugng
khong dam bao hodc phai lam trai nganh.

Theo danh gia tir phia di twong dugc dao
tao, ho hoc ly thuyét nhiéu, triru tuong (87,2%
thoi lugng hoc); ho dugce dao tao thy dong, co
duoc thi nghi¢m thyc hanh nhung thoi luong it
(2,1% thoi lugng).

Mot s6 truong, sinh vién dugc trai nghiém
thyc tién nhung khong nhiéu, cac truong khong
chuyén nganh rat han ché phan thuc tién.

Trong dot kiém tra danh gia chat luong du ra
cua khoa tai nguyén va moi truong, truong dai
hoc khoa hoc, dai hoc Thai Nguyén td chirc
thang 5/2017 vé dao tao chuyén nganh moi
truong cho thay 41,2% céc sinh vién chudn bi t6t
nghiép khong nim duoc cac kién thic co ban vé
modi truong va dac bi€t hoc bd mon nao thi
chuyén vé b mén do, thiéu kién thirc tong hop,
bao trim vé moi trudng. Pay 14 vin dé can xem
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xét trong tong thé cong tac dao tao.

3.8. Giai phap dé xuit

Qua nghién ctru chung vé hé thong can bo,
cac truong dao tao, chit lugng gido vién, giang
vién va ddi tuong dao tao, birc tranh tong thé
vé thuc trang dugc thé hién, co thé phan tich va
so sanh trong hé théng dé dé xuét ra giai phap
cu thé.

* Poi véi ddo tao chuyén nganh

- Can ¢6 quy hoach cac trudng, co s dao tao
mot cach hé thdng, théng nhat.

- C6 sy két hop, phdi hop gitta co so san xudt,
doanh nghiép vai cac co so dao tao.

- Cén c6 su két hop gitra co s& dao tao véi cac
co s& nghién ciru nham gén két gitra do tao va
thuc tién.

- C6 ké hoach dao tao, boi dudng hang nam
d6i v6i giao vién, giang vién va nghién ctru vién.

- Cai tién cach tiép can 1iy nguoi hoc lam
trung tAm ma phai 1dy ndi dung dao tao lam
trung tam;

- Cac truong nén lién két h¢ thong dé co thé
chia s¢ kinh nghiém va dao tao dat chét luong
dbi voi tat ca san pham dau ra cua cac truong.

- Nha nudc, cac don vi, co quan c6 chinh sach
khuyén khich, thu hut nhan tai; xy dung cac ché
d6, chinh sach dii ngd trong dao tao, phat trién
ngudn nhan lyc.

- PBao tao doi ngli chuyén gia, can b khoa
hoc cai tién noi dung 1y thuyét va thuc hanh,
khung chwong trinh, ndi dung giang day, can d6i
giita 1y thuyét va thuc hanh (trén co sé phan tich
s6 lidu va diéu tra nhanh thuc trang).

- Trong dao tao mdi truong cé thé phan nhidu
chuyén nganh, tuy nhién tinh bao quat, tong thé
phai co trong ndi dung dao tao cua tit ca cac
chuyén nganh, dé 1a dac thu cua dao tao chuyén
nganh mai truong.

- Hé thong trudng ddo tao, bdi dudng can co
ké va cong nghé co nang lyc chuyén mén sau,
¢6 k¥ nang nghién ciru, tiép thu cong nghé cao,
hién dai, trién khai chuyén nghiép theo chuin
qudc té; bdi dudng vé& chuyén mén nghiép vu,

TAP CHi KHi TUQNG THUY VAN

kién thire, k§ nang quan 1y khoa hoc va cong
nghé, quan 1y d6i méi sang tao nham nang cao
trinh d6 chuyén mon, nghiép vu, kién thirc, ky
ning nghién ctru va trién khai dbi véi doi ngii
chuyén gia, can bg khoa hoc va cong ngh¢ dé
hinh thanh luc luong can b c¢6 trinh d§ cao
nham trién khai c6 hiéu qua cac nhiém vu quan
trong, vi mo6 thudc nganh, linh vuc.

- Huy d6ng ngudn luc trién khai

* Poi véi voi dao tao boi duedng

-bdi tugng dao tao, boi dudng la cac ca nhan
duogc quy hoach cac chuc danh chuyén gia, can
bd khoa hoc va cong nghé hodc co yéu cau
nghién ctru chuyén sau vé linh vuc chuyén mén
thudc cac linh vuc uu tién, trong diém hodc co ké
hoach nghién cuu, trién khai cac nhiém vu
nghién ctru khoa hoc va cong nghé trong nganh,
linh vuc dang thuc hién hoac dang chu tri thuc
hién cac nhiém vu céip quéc gia, nhiém vu dac
biét khac; c6 trinh do ngoai ngir dap tmg yéu ciu.

- Hinh thure dao tao: dao tao theo phuong thure
phdi hop toan thoi gian & nudc ngoai; két hop
trong nudc vdi nudc ngoai hodc toan thoi gian
trong nudc (c6 moi chuyén gia nude ngoai vé
dao tao). Pao tao thong qua viéc trién khai cac
nhiém vu khoa hoc.

4. Két luin

Doi ngii chuyén gia, can b khoa hoc va cong
nghé 1a nhan t6 quyét dinh sy phat trién khoa hoc
va cong nghé, 1a khau dot pha trong phat trién
nhan lyc nganh tai nguyén va moi truong. Pao
tao, phat trién doi ngii chuyén gia, can bo khoa
hoc va cong nghé gan két chat ché vai thu hit va
st dung, c6 su phdi hop dong bo giita cac co
quan, don vi trong va ngoai B9 Tai nguyén va
Moi trudng; da dang hoa cac ngudn lyc dau tu
cho dao tao, boi dudng, thu hut st dung doi ngi
chuyén gia, can bd khoa hoc va cong nghé. Xac
dinh cu thé doi tuong, xay dung ké hoach dao
tao, bdi dudng kha thi, hiéu qua theo timg giai
doan dé dao tao, phat trién doi ngti chuyén gia,
can bo linh vuc méi truong.
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SOLUTIONS IN ENHACING QUALITY OF HUMAN RESOUCES ON
ENVIROMENT

Pham Thi To Oanh!
'Vietnam Cooperative Alliance

Abstract: Viet Nam was impacted on climate changing, environmental polution, so it is neces-
sary in supporting human resource to solve problems in central, provincal, county and commune lev-
els. The rate of officers, teachers, facuties, reseachers were trained on environment is small,
comparing to total amount. They also lack of practical implementation. Leaners were provided the-
ory knowledge, lack of practice and after they were graduated, their jobs were diffrenrent from spe-
cializes. They and training quality were not appreciated effective by companies and enterprises.
Most of them could n 't adapt on diferent positions. Solutions: devloping on systems of universities,
colleges, traning units, combining with demands of enterprises and units; training theories and
practices; building capacities of officers, teachers, facuties, reseachers, learners, changing of
traning objects from considering learner is destination by considering content is destination;
promoting initiatives and creatives, giving policies to attracting tallents.

Keywords: Human resources, training, quality on environment.
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NANG CAO NHAN THUC VE TIEU DUNG BEN VUNG
CUA HOC SINH TRUNG HQC PHO THONG KHU VUC
NOI THANH THANH PHO HO CHI MINH

Ping Thi Thanh Lé!, Nguyén Ky Phung?, T6 Thi Hién', Nguyén Thi Thu Hién3,
Huynh Ngoc Thiity An3, Vo Van Anh3

Tém tit: Churong trinh truyén thong ndng cao nhdn thire vé tiéu ding bén viimg cho hoc sinh
trung hoc phé théng dwoc trién khai tai 6 truong trung hoc phé thong khu viee néi thanh thanh phé
Hé Chi Minh, néi dung dwoc chia thanh 4 budi tdp hudn véi cac chii dé truyén théng bao gom kién
thirc co ban vé tiéu ding bén viing, dau chdn sinh thdi, cong cu tiéu ding bén ving va hanh dong
tiéu diing bén viing trong cdc linh vuee nang leong, phirong tién, hang tiéu ding - mua sam, thuc
phdm, thoi gian rdnh - dwoc chuyén tai qua cac kénh tdp hudn, poster, brochure, s tay, tai liéu. Theo
dé, chwong trinh truyén thong da dwoc té chire va dat dwoc nhitng phan hoi tich cue, két qua khdo
sdt 266 hoc sinh trung hoc phé thong truée va sau chwong trinh cho thay, 87,97% hoc sinh dd nam
dwoe nhitng kién thirc nén tang cua tiéu ding bén viing, nhdn thirc va thdi dg ciia hau hét cac em
hoc sinh vé tiéu ding bén vitng déu kha tot, 98,12% hoc sinh déu mong muon tiéu ding bén viing
va tim hiéu thém nhiéu kién thirc vé tiéu diing bén viing hon nita, hanh vi tiéu ding cia cdc em hoc
sinh dd c6 nhitng budc chuyén dich ré nét sau chwong trinh, 85,72% cdc em hoc sinh sé thirong

xuyén thiee hién cac hanh vi tiéu ding than thién trong cudc séng hang ngay.

Tir khoa: Tiéu diing bén viing, chwong trinh truyén théng, hanh vi tiéu ding bén viing, hoc sinh

trung hoc phé théng.

Ban Bién tép nhan bai: 11/12/2019 Ngay phan bién xong: 12/12/2019  Ngay dang bai: 20/12/2019

1. Mé dau

Su suy thodi moi truong ma nguyén nhan
chinh 13 dan s6, sy tiéu dung va cong nghé da dat
dén mirc can phai hanh dong ngay lap tirc. Nghéo
d6i van con tran lan ¢ nhiéu noi trén thé giéi.
Tinh hinh an ninh van khong 6n dinh do nhiing
tran chién van tiép tuc dién ra dé tiép can voéi
ngudn tai nguyén thién nhién va ngudn Iyc con
ngudi. Viéc hoi nhap va gin két trong xa hoi da
vin hoa ngay cang phirc tap do nhiéu ngudi thiéu
su tiép can v6i nhitng nhu cau co ban. Song song
d6 nhiing kho khan do khuing hoang va phu thugc
vao tai chinh ting 1én, cac van dé sirc khoe thé
chét va tinh than lién quan dén nhiing lya chon 16i
song trg thanh nhimg lo ngai toan cau [15].

Nhitng lya chon tiéu dung 13 nhitng quyét
dinh manh m€ ma ching ta thyc hién trong cudc
séng hang ngay, nhung c6 1& chung ta khong
nhin thdy dugc nhitng hiu qua va tac dong cua
chung. Nhiing lga chon ti€u dung dinh hinh thi
truong va mo hinh san xudt. Chung c6 nhiing tac
dong to 16n dén ngudn tai nguyén thién nhién va
nhitng hé sinh théi cling nhu cong dong toan cau
- dong gop vao nhimng van dé bién d6i khi hau
va nhan quyén. Bén canh d¢, thong qua nhimng
lwa chon mua sim, nguoi tiéu ding cling giri
nhiing thong diép dén cac nha ra quyét dinh
trong chinh phu, cac nganh cong nghiép va cac
cong ty [15].

TP. Hd Chi Minh 14 trung tim vé thuong mai,

'Dai hoc Khoa hoc Tw nhién - Dai hoc Quéc gia thanh phé Hé6 Chi Minh

*Vién khoa hoc va cong nghé tinh todan

3Pai hoc Tai nguyén va Méi truong Thanh phé Ho Chi Minh
Email: dttle@hcmus.edu.vn; kyphungng@gmail.com
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khoa hoc - cong nghé, tai chinh, dao tao ngudn
nhan lyc,...cua ca nudce. Qua trinh d6 thi hoa tai
TP. HCM dang dién ra nhanh chong gop phan
lam gia tang khoang cach giau ngheo va suc ép
voi tai nguyén thién nhién va moi trudong, song
song d6 1a su chénh l&ch vé bdi canh xa hoi, co
so ha tAng va nhan thire cling ngay mot gia ting.
Cung voi dinh hudng phat trién do6 thi hudng t6i
phat trién bén viing thich tng véi bién dbi khi
hau, TP.HCM dua ra nhiing chinh sach thich ing
v&i kinh té tuan hoan nhu dit ra hang loat muc
tiéu nhu dén 2020 giam 60% luong thi nilon kho
phan huy tai siéu thi, trung tdm thuong mai va
50% tai chg truyén théng; nang luong tai tai va
nang luong méi sé dat 1,7% tong cong suat nang
luong, thuc hién Chi thi s6 19/CT-TTg ngay
19/7/2019 ctia Thii tuéng Chinh phu vé cac giai
phéap thuc déy ting truong va phat trién bén viing
Ving kinh té trong diém phia Nam [11]. Nam
2017, Uy ban nhan dan Thanh ph6 da ban hanh
ké hoach trién khai Chién luoc québc gia vé Tang
truong xanh, theo d6 Chién lugc Tang trudng
xanh trén dia ban thanh phd nham muc tiéu cot
15i 1a chuyén dich tir nén kinh té nau sang kinh té
xanh, cung c¢d hanh vi tiéu dung xanh trong cong
déng nguoi dan [12]. Dé thuc hién su chuyén
dich nay phai bat dau tir mét sy dich chuyén tu
duy cin ban dé moi ngudi, moi cong dan ¢ moi
nganh nghé hiéu dugc tinh nghiém trong va su
can thiét cua sy dich chuyén. Piéu nay kéu goi
mot sy nd luc chung dé huy dong nhimng ngudn
luc giao duc, dé dao tao mot thé hé cong dan
moi, doanh nhan, quan chic va xa hoi dan su
nim hiéu duoc nhitng nguyén 1y cta nén Kinh
té Xanh, dé img ph6 voi nhing thach thic dang
xen ma chung ta dang phai d6i mit.

Céc nghién ctru vé dic diém tam 1y la tudi
thanh nién (hoc sinh trung hoc pho thong) va mot
s thyc trang x4 hdi c6 lién quan dén lta tudi nay
cho thay déy 1a giai doan chuyén tiép giira tré em
va nguoi 16n, bén canh nhimng thay doi vé thé
chat, tim 1y thi vai trd trong xa hoi clia cac em
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cling c6 nhiing thay ddi co ban. C6 thé thay day
1a d¢ tudi thich hgp dé cac em hinh thanh nhiing
thoi quen mai tich cuc, kip thoi stra ddi nhimng
thoi quen cii. Pong thoi d& dang dé cac em lan
téa nhitng kién thirc b6 ich dén gia dinh, nguoi
than cua minh, chinh vi thé viéc cung cép cho
cac em cac kién thirc vé moi trudng noi chung
va tiéu ding bén viing noi riéng s& cé nhing tac
dong cu thé.

Hién nay trén thé gi6i nhiéu hoat dong nhim
nang cao nhan thirc cua nguoi ti€u dung dugc
trién khai thuc hién nhu “Chién dich quéc gia
thuc déy viéc thu nang lwong Mat troi” dugc xtc
tién boi Hiép hoi quan ly moi truong Puc va
duoc thuc hién tai 16 bang cua Cong Hoa Lién
Bang buc, chién dich da mang lai sy quan tam
chung dén dién mat troi va su chép nhan cua
nguoi tiéu dung voi cac thiét bi nang lugng mat
troi. “Dy an DAWN vé ning luc va moi truong”
v6i muc dich 1a 1am cho moi ngudi nhan thic
duogc vé 1o ich cua viéc tiét kiém nang luong
trong 161 sdng thuong nhat, dbi twong chinh cia
du 4n nay 1a thay c6 gido va sinh vién trong hon
600 truong trén toan Thai Lan [17].

Tai Viét Nam, trong nhitng nam qua, Viét
Nam d3 trién khai mot s6 chwong trinh truyén
thong lién quan dén van dé tiét kiém nang lugng
va tiéu dung bén virng dién hinh 1a chuong trinh
Sbng xanh Viét Nam (Get Green Viet Nam) day
1a du 4n thuc ddy tiéu dung bén virng duoc trién
khai tai sau d6 thi 1on 1a Ha No6i, Thanh phd Ho
Chi Minh, Quang Ninh, Pa Nang, Nha Trang va
Can Tho do chwong trinh SWITCH-Asia cua
Lién minh chau Au tai tro, Pai hoc Cong nghé
Delft (Ha Lan), Trung tim San xuét sach hon
Viét Nam va Vién Cong nghé chau A tai Viét
Nam phéi hop thuc hién. Muyc ti€u cua du an la
thanh 1ap hang tram cau lac bd ti€éu dung bén
viing va xdy dung mang ludi 1.000 nguoi ti€u
dung thong thai dé phd bién phong cach song va
lam viéc bén viing trong cong dong [13].

Bén canh d6, nhan thirc duoc tam quan trong
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clia cong tac giao duc moi trudng ddi voi thé hé
tré tuong lai ciia dat nudc, trong nhitng nim vira
qua, cac hoat dong giao duc méi truomng danh cho
Itra tudi hoc sinh dugc tich cuc déy manh. T do,
tao ra sy doi mai trong nhan thire cia cac em hoc
sinh v& moéi trudng. Chwong trinh gido duc
truyén thong trong trudng hoc giai doan 2016-
2020 do S¢ Tai nguyén va Moi truong va S&
Gido duc va Dao tao théng nhat ban hanh Ké
hoach lién S¢ vé viée phéi hop trién khai céc
hoat dong gido duc va truyén théng méi truong
nham phat huy va ning cao hiéu qua cac hoat
dong gido duc va truyén théng moéi trudng trong
truong hoc trén dia ban TP.HCM, véi muc dich
nang cao nhan thirc, timg budc thay doi hanh vi
va hinh thanh tho6i quen bao vé moéi truong cho
hoc sinh, bén canh d6 nhan rong moé hinh truong
hoc xanh - sach - dep, thuc hién cac giai phap 3T
(tiét giam, tai st dung, tai ché) va phan loai chat
thai tai nguon, tham gia bao vé moi truong.
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Muc tiéu ciia nghién ctru 1a trién khai Chuong
trinh “Truyén thong nang cao nhan thirc vé tiéu
dung bén viing cho hoc sinh Trung hoc phd
thong khu vuc ndi thanh thanh phé H6 Chi
Minh” véi mong mudn nang cao nhén thirc ciia
hoc sinh vé tiéu dung bén vimg, thay ddi thai do,
dich chuyén hanh vi cua hoc sinh, nang cao chét
luong cude séng tir nhitng hanh dong hang ngay
va thiic ddy hoc sinh thyuc hién cac hanh vi tiéu
dung bén ving trong cudc sdng dong thoi
khuyén khich nhitng ngudi khac ciing tham gia.

2. Phuong phap nghién ciru

2.1 Pham vi nghién ciru

Tién hanh cac 16p tap huin nang cao nhan
thire vé tiéu dung bén viing cho cac em hoc sinh
tai cac truong THPT khu vuc ndi thanh TP.
HCM.

Vi tri cac truong THPT khu vuc ndi thanh TP.
HCM dugc thé hién dudi ban d6 hinh 1.

CHU THiCH

@ Truimg THPT

5 Thiybi

/] TP Hé Chi Mish

1:150,000

Hinh 1. Ban dé khdo sat cdc truong THPT khu viec noi thanh TP. HCM
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Hinh 2. Khung dinh huéng nghién cuu

2.2 Phwong phap nghién cuu

2.2.1 Phwong phdp diéu tra xd héi hoc

Phuong phap diéu tra xa hoi hoc duoc thuc
hién thong qua phiéu khao sat thaim do tham van
¥ kién hoc sinh tai cic trudng trung hoc phd
thong khu vuc ndi thanh thanh phd H6 Chi
Minh.

Viéc khao sat trude va sau chuong trinh duoc
thuc hi¢n thong qua bd cau hoi tric nghiém voi
ndi dung theo mé hinh KAP (Kién thirc, nhan
thire, thai d6 va hanh vi). Cau hoi thiét ké duoc
van dung linh hoat d& phu hop v&i ndi dung hoi
va voi phuong phap thng ké, bao gdom cau hoi

dong mot lya chon, cau hdi dong nhiéu lya chon,
cau hoi md, cau hoi nora dong ntra md, cau hoi
phan d6i, cau hoi nhiéu lya chon va cau hoi
thang bac [10]. Noi dung cau hoi xoay quanh cac
van dé vé tiéu dung bén viing

Chuong trinh truyén thong dugc tién hanh tai
cac truong THPT Gia Dinh, THPT Bui Thi
Xuan, THPT Marie Curie, THPT Giéng Ong T,
THPT Tan Binh va THPT Thii Dre. Nhim dam
bao tinh khach quan va tdng d¢ tin cay cua
nghién ctru, dé tai da tién hanh khao sat vé cac
khia canh kién thirc, nhan thirc, thai d6 va hanh
vi cua cac em hoc sinh tham gia ¢ ca trudc va
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sau chuong trinh, tong s6 phiéu thu nhan duoc 1a
266 phiéu khao st trudc chuong trinh va 266
phiéu khéo sat sau chuong trinh.

2.2.2 Phwong phdp xi Iy 56 liéu

Trong nghién ctru, phan mém Excel s& duoc
ap dung dé xur Iy két qua diéu tra, khao sat. Két
qua diéu tra s& dugc théng ké phuc vu danh gia
kién thire, nhéan thire, thai do, hanh vi tiéu ding
bén vimg cua dbi trong sinh vién trude va sau
chuong trinh.

Dé thuan tién trong qua trinh xir 1y ciing nhu
phuc vu cho viéc danh gia kién thirc, nhan thirc,
thai do, hanh vi, dé tai s& tién hanh chuan hoéa
(cho diém) cho mdi van dé trong tdm. Mdi cau
hoi c6 mét dac trung dap an dung, sai khac nhau,
dua vao cau tra 161 ciia mdi hoc sinh ta c6 thé xac
dinh va phan biét dugc kién thirc, nhén thire, thai
dd va hanh vi cta hoc sinh trude va sau chuong
trinh.

2.2.3 Phwong phdp tdp hudn

Dé tai dd ap dung cac phuong phap giang day
chi dong 1y nguoi hoc 1am trong tam dé thuc
hién chuong trinh tip huén bao gdm: Phuong
phap thuyét giang; phwong phap quan sat;
phuong phap hoc dua trén tinh hudng, hoc dya
trén van d&; phuong phap so dd tu duy; phuong
phap st dung phim, tu li¢u; phuwong phap tro
choi; phuong phap hoc tap theo nhém; phuong
phap dong ndo, cau db, truy van; phuong phap sir
dung cac cong trinh nghién ctru.

3. Két qua nghién ciru

3.1. Hi¢u qud chwong trinh truyén thong

Sau khi két thuc chuong trinh tap huin vé
Tiéu dung bén virng, cac em hoc sinh s€ thuc
hién phiéu khéo sat sau chuong trinh. Viéc danh
gia nay 1a co s¢ dé diéu chinh, cai tién ndi dung
cung nhu cach thirc trién khai chuong trinh, thém
vao d6 dé danh gia dugc mirc kha thi cua su lan
toa chuong trinh dén ddi tuong tham gia. Hau
hét cac tiéu chi danh gia hiéu qua chuong trinh
truyén thong nhu: ndi dung, trinh bay, tinh hitu
ich, cong cu thuc hién, thyc hién muc tiéu, cong
tac to chtrc va quan 1y ciia chuong trinh déu duoc
cac em danh gia cao (4,37/5 diém).

Nhin chung, dya vao két qua danh gia noi

TAP CHi KHi TUQNG THUY VAN

dung, trinh bay va tinh hitu ich, cong cu thuc
hién, viéc thuc hién muc tiéu va cong tdc quan
Iy, chuong trinh d3 dat dugc nhitng myc tiéu dé
ra ban dau la nang cao nhan thtc cua hoc sinh
vé tiéu dung bén virng, thay doi thai do, hanh vi
tor nhitng hanh dong hang ngay va thuc déy hoc
sinh thyc hién cac hanh vi tiéu dung bén viing
trong cudc sdng dong thoi khuyén khich nhimg
nguoi khac (ban be, gia dinh, nguoi than) cung
tham gia.. Ngoai ra nhitng nhan xét cia Ban
Giam hiéu cac truong trung hoc phd thong va
chia s¢ cua cac em hoc sinh trong pham vi
chuong trinh d4 hinh thanh nén buic tranh da sic
vé nhing hiéu qua ma chwong trinh mang lai.

3.2. Kién thivc ciia hoc sinh trung hoc phé
thong truwdc va sau chwong trinh

Su thay ddi kién thuc cua hoc sinh sau
chuong trinh 12 mot trong nhing yéu t6 quan
trong dé danh gia hiéu qua cua chuong trinh
truyén thong, do do, kién thtrc ciia hoc sinh vé
tiéu dung bén virng dugc khao sat trudc va sau
khoa tap huén. Kién thirc ctia hoc sinh duoc danh
gia thong qua phiéu khao sat, sau d6 chuan hoa
va phan chia thanh 3 muc d6: hiéu 13, twong dbi
hiéu, chua hiéu.

Céc tiéu chi danh gia kién thtrc cta hoc sinh
bao gdm: thé nao 1a tiéu dung bén viing, cac
cong cu cua tiéu dung bén viing, cac nghich 1y
trong tiéu dung va dau chan sinh thai. Két qua
khao sat trudc va sau chuong trinh dugc thé hién
trong hinh 3.

Két qua cho thiy da c6 su thay di 1o rét giita
kién thtc cta cac em hoc sinh trung hoc phd
théng vé tiéu dung bén ving trudc va sau
chuong trinh. Dya trén két qua phan tich timg
tiéu chi danh gia kién thirc cta hoc sinh duoc dé
cap & trén, trudc chuong trinh truyén thong, co
dén 74,81% hoc sinh c6 kién thirc chua tdt vé
tiéu dung bén vitng, tuy nhién, sau chuong trinh
ty 18 nay da c6 su dich chuyén, cu thé muc do
kién thuc dat mirc tot chiém 87,97%. Phuong
phap t6 chirc 16p hoc, ndi dung va phuong phap
truyén tai, 1a cac phuong thirc ma chuong trinh
lua chon dé cung cép kién thuc cho cac em hoc
sinh, qua két qua khao sat ciing nhu chia sé, cac
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em hoc sinh di nhan dinh chinh nhiing yéu té
nay gép phan gitp cac em dé dang tiép nhan,
hiéu ro nhitng kién thitc méi trong ndi dung
chuong trinh, cac hoat dong thao luan nhém, cac

4.51%

= Tét
= Twong d6i tot
= Chua tdt

(a) Truoc chwong trinh
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tro choi dugc ap dung trong cac chuong trinh
truyén thong 1a nhitng yéu t6 tiém nang thay doi
hanh vi va nhin nhan su séc hon vé cac van dé
toan cau [6].

= Tht
= Twong ddi tot
= Chua tdt

(b) Sau chwong trinh

Hinh 3. Suw thay déi chung vé kién thike ciia hoc sinh trung hoc phé thong

3.3. Nhdn thirc ciia hoc sinh trung hoc pho
thong truwdc va sau chwong trinh

Nhan thirc 1a hanh dong hay qua trinh tiép thu
kién thirc va nhitng am hiéu vé mot van dé thong
qua suy nghi, kinh nghiém va gidc quan. Sy thay
d6i nhan thirc cua cac em sau chwong trinh ciing
12 mot cau phan quan trong trong viéc danh gia
hiéu qua chuong trinh truyén thong, trong khuon
khé chuong trinh, d& tai da tién hanh danh gia sy
thay ddi nhan thire cua cac em hoc sinh trude va

= Tht

= Chua tbt

-

(a) Truoc chuwong trinh

= Tuong ddi t6t

sau chuong trinh.

Dé tim hiéu su thay ddi vé nhan thuc cta hoc
sinh vé van dé tiéu dung bén viing, nghién ciru
da tién hanh khao sat hoc sinh vé nhitng nhan
dinh lién quan dén vai tro cua tiéu dung bén
vitng, cac yéu tb anh huong dén hanh vi tiéu
ding. Két qua danh gia nhan thirc cia hoc sinh
vé tidu dung bén vitng trudc va sau chuong trinh
dugc thé hién tai hinh 4.

6.77%
= T6t
= Twong déi t6t
= Chura t6t

(b) Sau chuwong trinh

Hinh 4. Sw thay doi chung vé nhdn thikc ciia hoc sinh trung hoc phé thong

Két qua cho thiy su thay doi nhan thic vé
tiéu dung bén vitng ciia c4 em hoc sinh trudc va
sau chuong trinh. Trudc chuong trinh, nhan thire
ctia cac em hoc sinh & tt chiém 69,92%, tuong

dbi tot 14 30,08%. Nhin chung nhan thirc clia cac
em tuong dbi tot do hién nay cac truong trung
hoc phd théng da phat dong nhimng chuong trinh
truyén thong nhu chuong trinh 3T trong trudng
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hoc, phan loai rac tai ngué)n, chién dich “xay
dung truong hoc xanh” va viéc 16ng ghép gido
duc y thue bdo vé mai truong cho hoc sinh vao
cic mon hoc di dan hinh thanh duoc nhan thic
cho cac em vé bao vé moi truong. Két qua sau
chuong trinh cho thiy, nhan thirc ciia hoc sinh
vé tiéu ding bén viing c6 sy thay doi, cy thé 1a
nhan thic cia cac em & muc do tot chiém
93,23%, twong ddi tot chiém 6,77%. C6 thé thdy
tr nhitng kién thirc d3 duoc cung cép trong
chuong trinh, cac em hoc sinh da c6 nhén thuc
t6t hon vé tiéu dung bén viing va nhan thiy duoc
rang viéc tiéu ding cia cac em ciing 1a tac nhan
gy anh huong dén moi trudng.

3.4. Thdi d¢ ciia hoc sinh trung hoc ph5
thong trudc va sau chwong trinh

Thai d6 1a nhom yéu té dong goép vao dinh
huéng gia tri san pham va kha ning tiéu thy san
phém, bao g@)m dao dirc van héa, chuan muc x4
hoi, nhén thirc... n6 c6 thé dinh hudng tiéu dung
¢4 nhan ciing nhu anh hudng dén xa hoi mot
cach sau sic [2].

Ttr viée phan tich nhitng thanh phan cia thai
dd nhu viéc mong mudn thue hién tiéu dung bén

7.14%

= Tét
= Twong ddi tbt

= Chua tot

(a) Truedoc chuwong trinh

vitng, du dinh chia sé nhitng kién thic vé tiéu
dung bén vimng v&i nhitng ngudi xung quanh, két
qua danh gia thai d¢ cua hoc sinh trudc va sau
chuong trinh dugc tong hop trong hinh 5.

Dit liéu trén biéu d6 thé hién trude chuong
trinh, thai do cta hoc sinh van chua that su tdt,
ty 1& tot chiém 57,14%, twong ddi tot 35,71%,
7,14% hoc sinh 0 muc chua t6t. Sau chuong
trinh, c6 thé thiy cac em da c6 thai do tot hon,
chuong trinh di thay d6i duogc thai do tot tur
57,14% 1én dén 93,98%. Két qua cho thiy rang
sau khi tiép nhan dugc kién thire, thai d6 ctia hoc
sinh dugc thay d6i rd rét. Cac em di c6 du dinh
chia sé kién thirc, hanh dong tiéu dung véi moi
ngudi xung quanh bang nhiéu cach khac nhau
nhu truyén miéng, st dung mang xa hoi. Cac két
qua thu duoc & ddy chi ra rang viéc tham gia vao
hoat dong dugc hudng dan clia chuong trinh gido
duc lién quan dén cac van dé tiéu ding va moi
truong da cai thién thai do va kién thic cia hoc
sinh. Nhitng két qua nay pht hop voi két qua cua
mot sb nghién ctru trong d6 thai do cua hoc sinh
tang lén sau khi tham gia cac chuong trinh 16i
séng sinh thai, dich chuyén hanh vi [5,7,9].

_0.38%

5.64%

= Tét
= Tuong dbi t6t

= Chua tbt

(b) Sau chwong trinh

Hinh 5. Sw thay doi chung vé thdi dé cia hoc sinh trung hoc phé théng

3.5. Hanh vi cua hgc sinh trung hoc ph5
thong trwoc va sau chwong trinh

Nhan thtc, thai d6 va cac chudn myc xa hoi
1a nguyén nhan chinh anh huong dén hanh vi tiéu
dung. Mtc do dich chuyén hanh vi tiéu dung
sang tiéu dung bén viing ctia hoc sinh dugc danh

TAP CHI KHi TUQONG THUY VAN

gia dya vao cac hanh vi tiéu dung ctua cac em
thudc 5 linh vyc: nha ¢ - nang lugng; phuong
tién; hang tiéu ding - mua sim; tidu ding thuc
pham; thoi gian ranh trude va sau chuong trinh.
Cac hanh vi s& dugc cac em hoc sinh lya chon
v6i ba muc do: téi thuong xuyén lam, t6i thinh
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thoang 1am va t6i khong lam.

Két qua danh gia hanh vi ctia hoc sinh vé tiéu
dung bén viing trude va sau chwong trinh duoc
thé hién trong hinh 6.

D@t liéu phan tich hanh vi trudc va sau
chuong trinh cho thdy két qua khao sat trudc
chuong trinh hanh vi ciia cac em hoc sinh ¢ murc
t6t chiém 48,87%, twong dbi tbt chiém 30,83%,
chua tét 20,30%, co thé thiy rang cac em da co
nhitng hanh vi tuong d6i tét trong cudc sdng
hing ngay.

Sau chuong trinh, hanh vi tiéu dung cta cac
em hoc sinh da c6 nhimg budc chuyén dich rd
nét, cu thé sau chuong trinh, 85,72% cac em hoc
sinh s€ thuong xuyén thuc hién cac hanh vi tiéu

BAI BAO KHOA HQC

dung than thién trong cudc sdng hiang ngay,
11,65% s& thinh thoang lam va 2,67% hoc sinh
s& dy dinh lam. Pa s6 nhiing hanh vi tiéu ding
bén viing vé cac linh vyc trong cudc séng hang
ngay duoc dé tai dwa ra déu dugc cac em lua
chon s€ tr¢ thanh théi quen ti€éu dung. Sau
chuong trinh thai d vé tiéu ding bén viing ciia
hoc sinh da c6 su thay ddi 16 rét vi thé sé tac
dong tich cuc dén hanh vi tiéu dung cta hoc sinh
[2]. Ngoai thai d6 thi nhan thirc ciing 1a mot yéu
td c6 lién quan manh mé dén y dinh thyc hién
hanh vi [4], 93,23% hoc sinh sau khi tham gia
chuong trinh c6 nhan thirc kha t6t vé van dé tiéu
dung bén ving chinh vi thé hanh vi ciia hoc sinh
cling dugc dich chuyén théng qua yéu td nay.

4 Y 2.63% h
B Tot B T6t
= Tuong dbi tot B Tuong ddi tot
= Chua tot = Chua tot
o AN %
(a) Truoc chwong trinh (b) Sau chwong trinh

Hinh 6. Sw thay doi chung vé hanh vi ciia hoc sinh trung hoc phé théng

4. Két luan

Tir khao sat truéc va sau chuong trinh truyén
thong, bang phuong phap thu thap va xu 1y s6
lidu, két qua cho thiy co sy thay ddi rd rét kién
thirc, nhan thirc, thai d6, hanh vi vé tiéu ding bén
virng cua hoc sinh trung hoc phd thong khu vuc
ndi thanh thanh phd H6 Chi Minh. Noi dung,
hinh thire thuc hién, tinh hitu ich, cong tac to
chire ciing nhu cac san pham cta chwong trinh
da gay duoc an tuong tot trong gido vién va hoc
sinh, bén canh d6 1a su thay ddi ro rét vé kién
thtre, nhan thire, thai dd va hanh vi cua hoc sinh
vé tiéu ding bén viing trudc va sau chuong trinh.
Két qua khao sat sau chuong trinh cho thiy kién
thire hoc sinh dat muc tdt 12 87,97%, nhan thic
hau hét cac em hoc sinh vé tidu dung bén viing

déu kha tbt (93,23%), 93,98% hoc sinh co thai
do tich cuc qua viéc mong muén tiéu dung bén
vitng va s& chia sé kién thirc tiéu dung bén vimng
v6i moi ngudi, 85,71% hoc sinh ¢6 nhiing biéu
hién dich chuyén hanh vi tiéu dung theo huéng
tiéu dung bén virng qua viéc cac em lwa chon
nhimng hanh vi tiéu dung bén viing vé cac linh
vuc trong cudc song hang ngay dwoc nghién ciru
dua ra trong khao sat sé€ tré thanh thoi quen tiéu
ding hang ngay ctia minh. Két qua nghién ciru
nay phu hop véi nghién cliru cia Aymeric Parant
[1], cho thy rang viéc thuc hién chuong trinh
truyén thong c6 thé hitu ich dé nang cao nhan
thirc cta hoc sinh trung hoc phd thong vé tiéu
ding bén viing.
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RAISING AWARENESS CAMPAIGN ABOUT SUSTAINABLE CON-
SUMPTION FOR HIGH SCHOOL STUDENTS IN THE INNER AREA
OF HO CHI MINH CITY

Dang Thi Thanh Le!, Nguyen Ky Phung?, To Thi Hien', Nguyen Thi Thu Hien’,
Huynh Ngoc Thuy An®, Vo Van Anh?
'University of Science - VNU
nstitude for Computational Science and Technology
3University of Natural Resources and Environment Ho Chi Minh City

Abstract: Raising awareness campaign about sustainable consumption for high school students
was implemented at 6 high schools in the inner area of Ho Chi Minh City, the content was divided
into 4 training sessions with communication topics related to basic knowledge about sustainable
consumption, ecological footprint, sustainable consumption tools and sustainable consumption ac-
tion in the fields of energy, vehicles, consumer goods - and purchasing. shopping, food, free time -
conveyed through training channels, posters, brochures, handbooks, documents. Accordingly, the
communication program was organized and received positive feedback, the survey results of 266
high school students pre and post - campaign the program showed that 87.97% of students had
gained knowledge. The background of sustainable consumption, awareness and attitudes of most
students about sustainable consumption are quite good, 98.12% of students want to consume sus-
tainably and learn more knowledge. Regarding more sustainable consumption, the consumption be-
havior of students has made clear changes after the program, 85.72% of students will regularly
implement friendly consumer behaviors in daily life.

Keywords: Sustainable consumption, communication campaigns, sustainable consumption be-
havior, high school students.
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PAO TAO NGUON NHAN LUC DU LICH CHAT LUQNG
CAO TRONG XU THE HQI NHAP VA
CUQC CACH MANG CONG NGHIEP 4.0

Lé Thij Lé!

Tém tat: Trong xu thé hoi nhdp quéc té va anh hieong cia cudc cach mang cong nghiép 4.0,
nguon nhan hee du lich chat lwong cao giit vai tro quyét dinh cho sw phat trién du lich va gép phan
khong nho vao viéc thuc hién cong cugc doi méi dat nude. Bai viét phan tich thuc trang dao tao
nguon nhan lwc du lich ¢ niede ta, nhitng thanh tuu va nhitng han ché, dong thoi phan tich sw anh
hiong ciia cude cach mang cong nghiép 4.0, dat ra yéu cau va co hdi cho viéc dao tao nguon nhén
luc du lich chat lwong cao, trén co so do dé xudt mét s6 giai phap nham tao sw dot phd trong dao
tao nguon lyc du lich chat lwong cao thoi ky hdi nhdp, dé gép phan dwa nganh du lich tré thanh
nganh kinh té miii nhon.

Tir khoa: Ngu&n nhan luc, du lich, dao tao ngu(fn nhan luc, du lich hoi nhap, cong nghiép 4.0.

Ban Bién tdp nhan bai: 11/12/2019  Ngay phan bién xong:12/12/2019  Ngay dang bai: 20/12/2019

1. Pit van dé

Du lich 1a mdt trong nhitng nganh kinh té c6
vai trd quan trong dac bi¢t dong gép vao sy
thanh cong cua qua trinh hi nhap va cé vi thé
quan trong, 1a “cau ndi” tao dugc su gén két gitra
cac dan toc, qubc gia... Hoi nhap quéc té vé du
lich cua Viét Nam thoi gian qua duoc trién khai
theo hudng thic day ky két va thuc hién cac hiép
dinh thoa thuan hop tic cip chinh phu, cp
nganh song phuong va da phuong, tranh thu hop
tac, hd tro ciia cac nudc thong qua cac chuong
trinh, du 4n cu thé va cac cam két mé cira tu do
héa thuong mai dich vu du lich trong cac khuén
kho WTO, ASEAN, APEC... Bén canh do, truéc
bbi canh cach mang cong nghiép 4.0, mot trong
nhiing giai phap dot pha dé nang cao tinh canh
tranh, nganh Du lich Viét Nam s& can phai tng
dung cong nghé¢ thong tin manh hon nira, phat
trién du lich thong minh, phat trién chinh quyén
dién tir, d6i méi moi trudng phuc vu, hd tro
doanh nghiép khai nghiép sang tao. Pidu nay
phu thude rat nhiéu vao viéc ddo tao va st dung
nguén nhan lyc du lich c6 chét lugng cao dé co
thé nam bat co hdi, ddi dién véi thch thirc tao ra
cac san pham dap tng nhu cau ngay cang da
dang cua du khach.

2. Ly luén vé van dé nghién ciru

Pao tao nguén nhan luc du lich chat lugng
cao 1a myc tiéu hudng toi ciia nhidu qudc gia
phat trién du lich trong diém, trong do co6 Viét
Nam. Quan diém vé phat trién nhan lyc du lich
cling di duoc thé hién rat rd trong cac Nghi
quyét cia Pang va Nha nudc. Dé ting cuong
phat trién du lich, ngay tir nhitng nam 80 cuia thé
ky trude, ngudn nhén luc ciing di duoc quan tim
tap trung phat trién dé dap ing véi tinh hinh phat
trién du lich. Thuc hién quan diém cua Nghi
quyét Dai hoi Pang toan qudc lan thi VI, Nghi
quyét s6 63-HPBT ngay 11 thang 4 nim 1987
ciia Hoi dong Bo truong (nay 1a Chinh phu), da
néu thyc trang tinh hinh nguén nhan lyc du lich
v6i nhiing han ché, chi dao nganh Du lich can
tap trung thao g& cac khé khin, vudng méc dé
tap trung cac diéu kién phat trién du lich trong
d6 dbi voi ngudn nhan lyc. Trong phuong
huong, nhiém vu chi dao nganh Du lich, Nghi
quyét sb 45/NQ-CP ciing di xac dinh nganh Du
lich can: “... P6i mdoi cong tac dao tao, boi
dudng can bo va nghién ciru khoa hoc phat trién
du lich”.

Bén canh xu thé cua cudc Cach mang cong
nghiép 4.0, viéc ting cuong nang lyc tiép can

"Truong Pai hoc Van héa, Thé thao va Du lich Thanh Héa
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cudc Cach mang cong nghiép 4.0 va giam thiéu
nhitng tac dong ti€u cuc cua lan song nay o Viét
Nam, trong d6 néu rd du lich 1a mét trong nhiing
nganh kinh t& duoc uvu tién xay dyng chién lugc
chuyén d6i sd, ing dung cong nghé thong tin
nham thic dy du lich thong minh ¢ Viét Nam.
Thi tuéng Chinh phu da ban hanh Chi thi s6
16/CT-TTg ngay 4/5/2017 va Quyét dinh s6
1671/QD-TTg ngay 30/11/2018 ban hanh “Dé
an tong thé timg dung cong nghé thong tin trong
linh vuc du lich giai doan 2018-2020, dinh
hudng dén nam 2025”. Pay la dinh hudng chinh
sach quan trong cho nganh du lich hudng t6i cac
muc tiéu do Nghi quyét s6 08-NQ/TW ngay 16
thang 01 ndm 2017 ctia Bo Chinh trj vé phat trién
du lich tr& thanh nén kinh t& mili nhon trong 8
nhiém vy, cling da danh mot ndi dung quan trong
d6i v6i viée phat trién ngudn nhan lyc du lich da
dit ra [1]. Cong trinh nghién ciru vé dao tao
ngu@)n nhan lyc du lich trong bdi canh hoi nhap
cua tac gia Pham Trung Luong [6] da khai quat
héa vé cong tac dao tao nguén nhan luc du lich
hién nay va phan tich nhirng anh huong cia qua
trinh hoi nhap khu vuc ASEAN dén hoat dong
du lich. Dudi tac dong ctia cudc cach mang cong
nghiép 4.0 nhiéu linh vuc du lich méi ra doi (nhu
du lich truc tuyén, du lich thong minh, du lich
4.0) dem lai hi€u qua vuot trgi so véi trudc day
[5]. Ki yéu Hdi thao khoa hoc “Phat trién du lich
trong cach mang cong nghiép 4.0« da dé cap dé
céc van dé cua du lich, trong do TS. Lé S1Tri da
néu ra su can thiét viéc quang ba du lich véi
nhimng van dé dit ra va kién nghi dé du lich Viét
Nam dép tng duoc trong tinh hinh méi [9].
Nim 2019, trong ki yéu hoi thao “Phat trién
ngudn nhan lyc du lich chat lwong cao trong bdi
canh hoi nhap quéc té« tai TP HO Chi Minh,
PGS.TS Lé Anh Tuén d3 phan tich cac van dé vé
chu truong, dudng 16i chinh sach cua Dang va
Nha nuée vé phat trién nguén nhan luc du lich,
viéc nang cao chit luong ngudn nhan lyc da dap
mg yéu cau cua thuc tién phat trién nganh du
lich nhung con nhidu van dé ton tai [10]. Phat
trién nhan luc du lich chét luong cao trong bodi
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canh hoi nhap ciing dugc PGS.TS Pham Xuan
Hau dé cap trong viéc dua ra cac giai phap dot
pha phu hop [3].

Pham vi ndi dung nghién ctru tap trung lam rod
thuc trang dao tao va str dung nguén nhan luc du
lich trong xu thé hoi nhap, nhitng van dé dit ra
trude anh hudng cua cude cach mang 4.0, nhiing
giai phap dé nang cao chat luong ngudn du lich
dap Gng nhu cu cua khach du lich, dic biét
khach qudc té.

3. Phuwong phap nghién ciru

bé nghién ciru van dé dao tao ngu@)n nhan luc
du lich trong xu thé hoi nhap va cudc cach mang
cong nghiép 4.0, cac phuong phap sau duoc thuc
hién.

3.1. Phwong phdp thu thip tong hop tai liéu

Nghién ctru thu thap tai liéu tir cac ngudn tu
li¢u séach, bao, tap chi va cac Quyét dinh cua
Chinh phu vé du lich va dao tao ngudn nhan luc
chat lwong cao n6i chung va ngudn nhan lyc du
lich ciia Viét Nam noi riéng, cu thé 1a: cac quyét
dinh cua Chinh phi vé viéc phé duyét Quy hoach
tong thé phat trién du lich Viégt Nam dén nim
2020, tam nhin dén nim 2030, cac Nghi quyét
ctia Pang vé du lich, cac bdo cao hang nim cia
Vién nghién ciru phat trién du lich...

3.2. Phwong phap phdn tich, xu ly 0 liéu

Trén co so sb liéu ngudn nhén lyc tir cac tai
liéu tong hop, nghién ciru tién hanh thong ké va
xu 1y dit liéu vé s6 luong va chat lugng ngudn lao
dong du lich, luong khach du lich,... cac biéu do
tryc quan théng qua phan mém Excel; thong ké
va tinh toan toc d6 ting trudng lao dong du lich.

3.3. Phwong phap so sanh, danh gia

Phén tich, xtr 1y cac s lidu kinh té, so sanh
téc do ting truong ngudn lao dong du lich qua
cac nam, ndm sau vo1 nam trude cua Viét Nam
v6i mot sé nude trong khu vue vé khach quéc té
dén.

3.4. Phwong phdp chuyén gia

Thuc hién bang ldy ¥ kién cta cac don vi sir
dung lao dong du lich, cac nha quan ly linh vuc
du lich thudc B Vian héa Thé thao va Du lich;
Tong cuc du lich; Vién nghién ciru phat trién du
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lich... Noi dung chii yéu lién quan dén: Chién
lugc va Chinh sach phat trién ngudn nhan lyc du
lich, nhitng vin dé dat ra va cac giai phap dao
tao, st dung nguén lao dong du lich chét luong
cao.

4. Két qua nghién ciru

4.1. Phan tich thuc trang dao tao va sir dung
nguon nhan lwe du lich

Nguon nhén lyc du lich bao gom doi ngii

quan 1y trong cic co quan quan 1y nha nude vé
du lich; Lao dong quan ly cac doanh nghié¢p;
Lao dong nghiép vu (L& tan; Phuc vu buéng;
ban, bar; Nhan vién niu an; Huéng dan vién;
Nhan vién It hanh, dai ly du lich; Nhan vién
khac) va lao dong su nghiép (cac nghién ctru
vién hoat dong trong linh vuc nghién ctu lién
quan, cac gido vién, giang vién cac co so dao
tao du lich) [2].
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Hinh 1. Lao dong truc tiép trong nganh du lich giai doan 2011-2020 [11]
Bdng 1. Nhu cau nhén lyc nganh du lich [8,11]

~Nam 2010 Nam 2015

STT Chi tidu ° ° Tyle  Nam2020  1yle

(nguoi) (nguoi) (%) (nguoi) (%)
Tong so 418.250 620.100 9,6 870.300 8,1

Nhu cau nhan luc nganh du lich theo trinh dé dao tao
Trén dai hoc 1.450 2.400 13,1 3.500 9,2
bai hoc, cao dfmg 53.800 82.400 10,6 113.500 7,5
Trung cap va tuong duong 78.200 115.300 9,5 174.000 10,2
So cz‘ip 98.700 151.800 10,7 231.000 10,4
Dudi so cép (hoc nghé tai chd) 187.450 268.200 8,6 348.300 5,9
Nhu cau nhan luc nganh du lich theo vi tri viéc lam

Lao dong quan ly 32.500 56.100 14,5 83.300 9,7
Lao dong nghi¢p vu 387.100 564.000 9,2 787.000 7,9
1) L& tan 37.200 51.000 7,4 69.500 7,2
2) Phuc vu buf‘)ng 48.800 71.500 9,3 98.000 7.4
3) Phuc vu ban, bar 68.400 102.400 9,9 153.000 9,8
4) Ché bién mon in 35.700 49.300 7,6 73.400 9,7
5) Huéng dan 20.600 30.800 9,9 45.000 9,2
6) VPDL, DL 1it hanh 31.100 52.600 13,8 81.400 10,9
7) Nhan vién khac 145.300 206.400 8,4 266.700 6,0

TAP CHi KHi TUQNG THUY VAN

S6 phuc vu Hoi thio chuyén dé



Hién nay, ca nudc co trén 1,3 tri¢u lao dong
du lich; trong dé c6 gan 800 nghin lao dong truc
tiép, muc ting trudng binh quan nhan luc du lich
2011- 2018 13 12,3% (Hinh 1), chiém 2,5% tong
s6 lao dong ca nude. Theo wdce tinh, dén nam
2020 dé theo kip nhu cau, nganh du lich s& can
khoang 40.000 lao dong mot nam [2]. Dy bao
thoi gian tdi tc d6 ting trudng cua nganh dat tir
25%-35%/nam va theo ké hoach dén nim 2020
nganh du lich ca nudc s can dén trén 2 trigu lao
dong chét luong cao, chua ké hang ngan lao
dong cung cap cho du lich tau bién.

* Ve két qua dat dwoc trong dao tao nhan lyc
du lich

Tinh dén ndm 2019, ca nude ¢6 hon 190 co
s¢ dao tao du lich va tham gia gido duc dai hoc
(PH), gido duc nghé nghiép du lich & trinh do
dai hoc, cao dé’ing, trung cép, SO cép va dao tao
ngén han, ca nudc c6 “62 truong dai hoc, 80
truong cao dang, trong d6 ¢ 8 truong cao dang
nghé, 117 truong trung cdp, trong do co 12
truong trung cap nghé, 2 cong ty dao tao va 23
trung tam c6 tham gia dao tao nghiép vu du lich”
[7].

Hién nay, ¢ Viét Nam chua c6 1 truong nao
chi chuyén dao tao v& linh vuc du lich va ¢6 tén
truong Du lich ¢ trinh o PH ngoai Truong BH
Vin hod, Thé thao va Du lich Thanh Hoa. Tuy
nhién cac nganh dao tao vé du lich nhu: Du lich,
Quan tri khach san, Quan tri nha hang, Quan tri
du lich 1it hanh, Viét Nam hoc ... lai c6 ¢ rét
nhiéu truong Pai hoc. Tai cac truong Pai hoc,
v6i xu thé tiép can véi cac chuong trinh dao tao
tién tién ctia thé gii va nghién ciru thyc tién cia
nhu cdu nhan luc du lich, cac nganh dao tao vé
du lich, sinh vién ra truong co thé dam nhan
duoc cac vi tri nhu: Huéng dan vién du lich;
Piéu hanh du lich: nghién ctru thi truong, xay
dung cac san pham (chuong trinh du lich, sy
kién...), to chirc cac hoat dong marketing va ban
san pham lién quan dén linh vuc du lich; Quan I
doanh nghiép It hanh: tir hoach dinh dén diéu
hanh viéc thyc hién chién lugc, ké hoach kinh
doanh du lich; L& tan, Nhan vién cac bo phan tai
cac khach san; Quan ly, truong bd phan tai cac
khéch san, khu nghi dudng; Giang day, nghién
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ctru vé linh vuc du lich, khach san... Song s6 sinh
vién tap trung dong va ra truong co viéc lam
dung nganh sau khi tét nghiép phan bd chu yéu
¢ cac truong Pai hoc ¢6 thuong hiéu ¢ Ha Noi va
phu can, TP H5 Chi Minh nhu: PH Ha No6i, PH
Khoa hoc X4 hoi va Nhan van- PH Qudc Gia Ha
Nbi, PH Kinh té qudc dan, PH Ha Long, PH Tai
Chinh- Maketinh, PH Van hoa, PH To6n Duc
Thang, PH Kinh té TP H6 Chi Minh... Khu vuc
mién Trung chu yéu dao tao du lich tap trung tai
Trudng PH Vin hoa, Thé thao va Du lich, PH
Pa Ning, DH Hué.

Bén canh hé théng dai hoc thi cac Truong
Cao dang va Trung cap nghé, cac Trung tim dao
tao nghé du lich chiém thé manh, c6 ti 1& 16n véi
s6 lwong ngudi hoc tham gia dong nhét, tap trung
& nhitng dia phwong c6 tiém ning va thé manh
phat trién du lich & Quang Ninh, Ha Noi, Da
Néng, TP H6 Chi Minh nhu: Cao ding nghé du
lich Sai Gon, Cao dé‘ing Du lich Ha N¢i, Truong
Trung cdp nghé Du lich va Khach san Sai Gon,
Cong ty Sai Gon Tourist.., boi nhitng loi thé vé
doi ngti giang day, ki nang thuc hanh dap ung
chuin ddu ra, thoi gian hoc nhanh...dang chiém
loi thé.

Trung binh hang ndm cac co sé tuyén khoang
hon 22.000 hoc vién, sinh vién, trong do: khoang
5.000 dai hoc va cao dang; 18.000 trung cép va
khoang 5.000 so cip nghé. S sinh vién, hoc vién
t6t nghiép hang nam khoang hon 20.000 nguoi,
mot luc lugng lao dong trinh do va chét luong
cao cho nganh. Chat lugng sinh vién va hoc vién
sau khi ra truong da co chuyén bién tich cuc,
dugc cac doanh nghi¢p danh gia cao; ty 1€ co ra
truong ¢ viée lam vai bic tranh sang dan, trong
do6 khoang 70 % trinh do dai hoc va cao déng;
80% trung cap.

Lién két dao tao giita cac truong trong nudce
v6i cac qubc gia trong khu vire va quéc té thong
qua cac dy an nhu: Dy 4n EU tai tro t6 chirc boi
dudng dugc khoang 700 can by dao tao vién,
140 can bo quan 1y nha nudce vé du lich, 600 can
bd quan 1y nganh, 160 giang vién tiéng Anh; dao
tao duoc 3.337 hoc vién (1a gidng vién, giao vién
nganh du lich); da phan giang vién, gido vién
duoc gui dao tao tai cac nudc Luxembourg, Sin-
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gapore, Malaysia, Uc, New Zealand, Ao, Thuy
sy..1a nhitng nudc du lich manh.

Chu truong xa hdi hoa viée dao tao ngué)n Iuc
du lich da ra doi nhiéu loai hinh ddo tao ning
d6ng, hidu qua nhu: bdi dudng nghé du lich ngin
han, t6 chirc bdi dudng ning cao trinh do chuyén
moén, nghiép vy, ngoai ngi, k§ ning mém cho
giang vién, can b quan ly (khoang 1.850 nguoi).

Doi ngli giang vién, gido vién, dao tao vién
du lich ngay mot 16n manh vé sb luong va chat
lugng tung budc duoc nang cao. Hién nay, ca
nude cod “khoang 5.000 nguoi tham gia dao tao
vé du lich, trong d6 c6 2.000 giang vién, gido
vién, 2.580 dao tao vién va 540 can b quan ly,
phuc vu ddo tao cac cp, nhitng ngudi cé trinh d6
thac st du lich tré 1én chiém 13% [7].

Céc co so dao tao da chu trong dau tu vé co
s& vat chit, trang thiét bi phuc vu nghién ctru,
giang day va hoc tip dé ning cao chit lugng dao
tao, c6 khéch san, nha hang dé hoc vién thuc tap,
ap dung chuong trinh tiéu chuan ky ning nghé
VTOS dé dua nhan luc du lich Viét Nam hoi
nhap nhanh chéng voi khu vuc va thé gisi.

* Nhitng kho khan, han ché

Su mé rong mang ludi cac truong Pai hoc
dao tao vdi cac nganh linh vuc du lich da dap
ung nhu cau x3 hoi vé nguén nhan luc du lich c6
trinh d6 va chit lugng cao, tuy nhién ciing dat ra
nhitng bat cap khi nhiéu truong dai hoc con thiéu
doi ngli giang vién giang day chuyén nganh,
chuong trinh dao tao chua can d6i véi rén nghé
nén chwa dap ing duge chuan dau ra.

Ngué)n nhan luc du lich Viét Nam thiéu vé
mit s6 lugng, ma con yéu vé chat lugng. Hién
nay chi c6 42% lao dong dang hoat dong trong
nganh dugc dao tao chuyén mon nghi¢p vu vé
du lich, 38% dugc dao tao tur cac nganh khac
chuyén sang va khoang 20% chua qua dao tao
chinh quy ma chi duoc huin luyén tai chd. Trong
do, lao dong truc tiép cua nganh du lich chu yéu
trinh d9 so cip va cao dang, chiém 51% [7]. Kha
ning dap tmg vé& chuyén mon nghé nghiép cua
lao dong con thp; dic biét kha nang tng dung
cong ngh¢ thong tin va sir dung ngoai nglr vao
nghiép vu chuyén mon con rat han ché. S6 ngudi
su dung duogc ngoai ngr dat khoang 60% téng
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nhan lyc, trong d6 nhiéu nhit 13 tiéng Anh
khoang 42%, thiéu tram trong ngudn nhan lyuc
du lich biét cac ngdn ngir khac nhu tiéng Hoa chi
c6 5%, tiéng Phap 1a 4%, va cac tiéng khac 1a
9%. Riéng tiéng Anh thi chi c6 15% dat trinh do
dai hoc, giao tiép thong thao (phén 16n lam
huéng dan vién, 1& tan khach san va nhan vién
thi truong), con lai 85% chi dat murc co s¢. Trinh
d6 ngoai ngit yéu, k¥ nang nghiép vu con thiéu
da han ché cac don vi du lich khai thac hét dugc
ngudn loi du lich tir khach nude ngoai.

Chuong trinh dao tao du lich giita cac co s&
rat khac nhau va nhin chung qua thién vé trang bi
k¥ nidng ma khong quan tdm dén trau ddi kién
thure nén, do d6 chi tao doi ngii “tho” chua thé
tao ra nhitng nguoi quan ly gioi, ¢ co sé dao tao
ty 1& day thuc hanh rat thip, dan dén k¥ ning
nghé cua sinh vién yéu. Trinh do su pham,
chuyén mon cua doi ngii giang vién du lich cling
con mong, chua c6 trinh dd chuyén sau vé du
lich. Nhiéu giang vién chuyén tir nganh khac
sang giang day cho nén thiéu su hiéu biét sau sic
va toan dién vé 1y luan ciing nhu kinh nghiém
thuc té, luc lugng 1anh dao, quan 1y ¢ cac co sé
phan 16n con yéu vé niang lyc chuyén mon,
phuong phap quan 1y. Co ché phdi hop giita nha
truong va doanh nghiép van chua rd rang, chua
¢6 co ché, chinh sach cu thé, kha thi khuyén
khich cac doanh nghiép thuc sy quan tim phdi
hop véi cac co sé dao tao trong dao tao nhan luc
du lich. Bén canh d6, cac co s dao tao cling
thiéu sy lién két v6i nhau. Lao dong nganh du
lich con thiéu tinh chuyén nghiép va cac k¥ nang
mém trong khi dic trung 1a nganh phuc vu va
mang dén niém vui, sy thu gidn cho con ngudi,
nhirng yéu cau, quy tic vé thai d6 tng xur, tinh
chuyén nghi¢p trong phong cach lam vi¢c, gitr
gin hinh anh,... dang ngay cang dugc dé cao, tré
thanh nhiing tiéu chi dé danh gia chéat luong
nguén nhan luc du lich.

4.2. Thuee trang khdch du lich quéc té ciia
Viét Nam hién nay

Theo s6 luong théng ké cuia Tong cuc Du lich
Viét Nam, lugng du khach quéc té dén Viét Nam
nam 2018 lan dau tién dat 15.497.791 luot
khach, ting 19,9% so v&i ndam 2017 va gap gan
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4 1an nam 2007, ké tir khi Viét Nam gia nhap
WTO (2007) dén nay (hinh 2). Lugng du khach
dén Viét Nam ngay cang ting va khach Viét nam
di du lich trong nudc va nude ngoai cling tang
truong ky luc dat gan 80 triéu lugt ngudi, tong
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thu tir khach du lich 637.000 ty dong; dong gop
tryc tiép cua du lich vao GDP khoang 8,39%.
Tuy nhién so v&i mot s6 nuéc ASEAN, s6 luong
khach quéc té dén nudc ta con thap (Hinh 3).
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Hinh 2. Lugng khdch quéc té du lich vao Viét Nam giai doan 2007- 2018 [11]
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Hinh 3. Khdch quoc té dén Viét Nam va mot s6 nuée ASEAN, 2010 - 2017 [11]

Ha tﬁng du lich va co s& vat chat k¥ thuat
nganh Du lich ngay cang phat trién. Loai hinh
san pham, dich vu du lich ngay cang phong phii
va da dang. Chét luong va tinh chuyén nghiép
tung budc dugc nang cao. Luc lugng doanh
nghiép du lich 16n manh ca vé 86 lugng va chét
lugng, tao dugc mot sb thuong hi¢u c6 uy tin &
trong nudc va quéc té.

4.3 Nhitng vin dé dit ra doi véi nguon nhén
lwe du lich trong cach mang cong nghiép 4.0

Trong cach mang cong nghi¢p 4.0, nganh Du
lich duoc xem nhu ¢ co hoi 16n trong xu thé
phat trién trf tué nhan tao (AI) va internet van vat
(IoT), thuc té a0, robot, dién toan dam may,
mang xa hoi, s6 hoa hay big data khi két hop su
phuc vu con nguoi, dé c6 thé dua ra cic nhan
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dinh, phan tich hién trang hoat dong cua nganh;
khai thac t6i da tiém nang, tai nguyén du lich; dy
bao va hoach dinh cac chinh sach, chién lugc
phat trién du lich cho phu hop timg dbi tugng va
hoan canh, tao nén nhiéu hiéu qua truyén thong
va tiép can, dap img nhu cu da dang cia timg ca
nhan v&i sy sang tao va thong minh cua cong
nghé [5]. Cach mang cong nghiép 4.0 chinh thirc
dién ra ¢ nudc ta trong nhitng nim gan day, khai
niém ““ Du lich thong minh” ra do1i, day la nganh
dich vu dugc phét trién trén nén tang ing dung
thanh tyu khoa hoc va cong nghé hién dai, dac
biét 1a cong nghé thong tin truyén thong nhim
tao ra nhitng gia tri, loi ich, dich vu tot nhat, dap
ung nhu ciu da dang cua du khach, doanh
nghiép.

Dbi v6i du khach, dau tién phai tim dia chi,
tim trén mang, tim kiém chd luu tra, cac phuong
tién di lai va gia ca hop 1y nhat, mua vé may bay
10i cac chi din duong di..., didu nay doi hoi cac
doanh nghiép du lich cin phai sin sang cho su
chuyén d6i manh mé& sang cong nghé s hoa.
Dodng thoi can tra 101 cac cau hoi: Khi khach du
lich téi Viét Nam, hodac khach Viét Nam di du
lich t6i cac diém dén méi, ho khong biét s& phai
di dau?, ¢ dau? an gi? xem gi? mua gi?... Hién
nay, tat ca cac thong tin d6 dugc sb hoa trén cac
ung dung co thé cai dat 1én dién thoai di dong, dir
liéu s6 da tro thanh yéu té quan trong ddi voi
doanh nghiép du lich, do vay do6i ngii nhan sy
ctia nganh du lich Viét Nam can phai nim viing
céc kién thue va k¥ nang lién quan dén tng dung
Céach mang cong nghi¢p 4.0 vao hoat dong du
lich.

Vé phia céc co s¢ dao tao, doi ngii giang vién,
phén 16n déu ¢6 trinh do, chuyén mon cao, day
dan kinh nghiém c6 kha ning truyén dat tot cho
sinh vién nhiéu kién thirc trén 16p hoc, tuy nhién
van chua that sy khai thac toi da va cap nhat
luong kién thirc méi, chua tich cuc trong viéc
tmg dung céc thiét bi cong nghé trong tim kiém
thong tin, chua déy manh hudéng dan, dao tao
sinh vién nghién ctru thuc hanh thong qua moi
truong mang, nhitng kién thirc mang tinh thuc té
nay sinh vién van con tiép thu thong qua ly
thuyét va sy truyén dat tir phia giang vién. Céac

khau nhu dat vé may bay, vé xe, nha hang, khach
san, mon an....hau nhu sinh vién thiéu thuc hanh
nén sinh vién van chua that sy nim bét rd vé quy
trinh thyc té ciing nhu nhing luu ¥ can thiét khi
thuc hién nhitng quy trinh nay. Vi thé, dé dap
ung nhu cAu hién nay, cac co s¢ dao tao can déy
manh huéng dan, dao tao sinh vién nghién ciru
thuc hanh thong qua moi trudong mang.

Véi sy tién dung ctia mang xa hoi, hau nhu
giang vién va sinh vién déu sir dung nhung viéc
van dung mang xa hoi vao trong hoc tap thi con
kha han ché. Van dé nay mot phan do diéu kién
vé phuong tién, cong cu hd trg, hay chinh sach
cia nha trudng van chua dap tmg cho viéc van
dung mang xa hoi trong giang day. Trén thyc té,
Viét Nam ¢ vi tri thir 17 trong bang xép hang
nhing qudc gia c6 mirc d6 pho cap Internet hang
dau thé giGi va c6 hon 53% dan s sir dung In-
ternet hang ngay. Ngoai ra, c6 90% khach du lich
nudc ngoai dén Viét Nam tra ciru thong tin du
lich qua internet. Pay 1a yéu cau dé viéc dao tao
trong cac nha truong can thay ddi cac phuong
phéap va phuong tién day hoc truyén thong va
cling 1a nhing loi thé cua doanh nghiép phat
trién mot nén tang du lich thong minh nho tng
dung nhitng thanh tyu cua cudc cach mang cong
nghi¢p 4.0.

Mot s6 co s6 dao tao Du lich van con han ché
trong viéc dua tiéng Anh chuyén nganh vao
chuong trinh gidng day du lich, moéi truong thuc
hanh giao tiép cho sinh vién van chua c6 trong
khi sinh vién thi con kha thu dong trong viéc tao
co hoi dé cai thién kha ning giao tiép cua ban
than. Néu khong gioi ngoai ngir, nhitng nhan
vién trong nganh du lich cling khé hoan thanh
t6t nhiém vy va phat trién nghé nghiép chuyén
mon, khong thé giup khach du lich hiéu tuong
tan vé van hoéa Viét Nam va quang ba hinh anh
dat nudc ra bén ngoai, do vay cn quan tim dao
tao sinh vién du lich khi t6t nghiép ra truong véi
kha ning tiéng Anh tt.

4.4 Nhitng gidi phdp phit trién ngqun nhdn
lwe du lich trong xu thé héi nhép va cudc cdch
mang cong nghiép 4.0

C6 co ché, chinh sach uvu tién dao tao nhan
luc du lich: Thyc hién Nghi quyét s6 08-NQ/TW
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ngay 16/01/2017 ciia Bo Chinh tri khoa XII vé
phat trién du lich tré thanh nganh kinh té miii
nhon [1]; Thong bao két luan sb 469/TB-VPCP
ngay 06/10/2017 ciia Van phong Chinh phu vé
tinh hinh dao tao nhan luc du lich, trén co sé do,
B6 Giao duc va Pao tao ban hanh Cong van )
4929/BGDDBT-GDPH ngay 20/10/2017 hudng
din co ché dic thu dao tao nhan luc nganh du
lich trinh d¢ dai hoc giai doan 2017-2020 theo
huéng dap tmg t6t hon yéu cau cua thi truong
lao dong va hoi nhap quéc té nhu: Khuyén khich
thuc hién hinh thic dao tao van bﬁmg th hai
nganh du lich; khuyén khich cac co s¢ dao tao
linh hoat m¢ nganh dao tao nhan lyc du lich theo
nhu cdu cua thi trudng lao dong va hoi nhap quc
té; cac co s& dao tao chu dong lién két dao tao
v6i doanh nghi¢p dugce ty chu xac dinh chi tiéu
tuyén sinh theo hudng, mo rong quy mé déi véi
cac nganh dao tao vé du lich; phan tich muc do
dap ung yéu cau cong viéc cia sinh vién tot
nghi¢p nhom nganh du lich, cac co s¢ dao tao
xac dinh chi tiéu tuyén sinh, diéu chinh chuong
trinh dao tao phu hop véi thi truong lao dong
nganh du lich...

Thay ddi toan dién muc tiéu dao tao tai cac
co & ddo tao, tiéu chuian hoa nhan luc du lich
theo chuin khu vuc va quéc té: Su dung doi ngii
giang vién co6 du trinh do chuyén mon nghiép vu
nghé nghiép, tay nghé cao dé giang day Iy thuyét
va huéng dan thyc hanh nang cao tay nghé cho
nguoi hoc. Xay dung hoan thién va ban hanh
thuc hién chuong trinh dao tao chuén theo hudng
mg dung nghé nghiép, c6 cap nhat bo sung khi
tiép can cac chuong trinh tién tién va sy gop y
cua cac co so st dung lao dong. Nhanh chong ap
dung céc chuong trinh dao tao chuén khu vuc va
thé gidi, dao tao theo hudng mo, dé khai thac
tiém luc tr cac doanh nghiép kinh doanh du lich.

Nham nang cao chét luong dich vu du lich tai
Viét Nam ciing nhu hiéu qua dao tao nghé du
lich, chuong trinh Phat trién Nang luc Du lich co6
trach nhiém v&i Mai truong va Xa hoi, do Lién
minh chau Au tai trg (Du an EU) d4 sta d61 bd
Tiéu chuan Ky ning nghé Du lich Viét Nam
(VTOS) [4], nguoi lao dong, nguodi st dung lao
dong, gido vién va hoc sinh cac truong du lich
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tiép can, ap dung va thuc hi¢n theo tiéu chuin
VTOS nhim nang cao chat luong dich vu du lich
cling nhu hiéu qua dao tao nghé du lich mot cach
thong nhat. Cac co so dio tao va day nghé ra soat
chuong trinh dao tao va vin bang dé dam bao
réng chung phu hop véi chuong trinh du lich
chung ASEAN, dap tng cac yéu cau cua
ASEAN vé thira nhan vin bang du lich 14n
nhau...

Thuc hién hi€u qua mbi quan h¢ hop tac gitra
nha truong voi cac doanh nghi¢p

Céac co s& dao tao can chu dong trao ddi, tim
kiém nhitng loi thé két ndi hop tac chit ch& vai
cac doanh nghiép, dac biét 1a doanh nghi¢p du
lich @ du bao nhu ciu lao dong, xay dung chuén
dau ra va dao tao sinh vién co ky nang dap tng
yéu cau nganh nghé. Cac doanh nghiép vira co
vai trd hd tro cac hoat dong dao tao vé nghiép
vy, vira la noi st dung lao dong ctia céac co so
dao tao ca trude mét va lau dai; 13 noi thuc hanh,
thuc tap cua co s¢ dao tao; st dung co so vat
chat, trang thiét bi, phan mém... cta doanh
nghi¢p dé dao tao thuc hanh (thoi gian dao tao tai
cac doanh nghiép it nhat bang tong thoi gian thuc
hanh, thuc tap ctia chuong trinh dao tao va
khong it hon 50% tong thoi gian thyc hién
chuong trinh dao tao, doanh nghiép ctr chuyén
gia tham gia giang day, huéng dan thyc hanh,
thuc tap, danh gia két qua hoc tap cua sinh
vién...) trén co s d6 dao tao duogc nguén nhan
luc du lich dap Gmg theo nhu cau cua khach du
lich theo chuan muc khu vuc va quéc té.

Phat trién nguén nhan luc du lich véi kha
nang st dung va ting dung khoa hoc cong nghé,
phat trién du lich thong minh

Phat trién khoa hoc va cong nghé phai thuc
su tré thanh dong lyc phat trién ciia nganh Du
lich, gan lién v6i nhiém vu quan 1y nha nude va
hoat dong khai thac, kinh doanh du lich, doi méi
co ché, tang cudng tiém luc; gin nghién ciru voi
tmg dung, gop phan thuc hién cac chién luoc va
chinh sach; giai quyét cac van dé thuc tién dat
ra, thiic day phat trién du lich. Khuyén khich va
tao diéu kién thuan loi cho sang tao, sang ché,
phét minh khoa hoc va cong nghé gin véi nghién
curu va dao tao. Thuc déy tao loi ich vé kinh té tir
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két qua nghién ciru tng dung di d6i voi ting
cuong quan ly va kinh doanh du lich. Tang
cuong hoi nhap, hop tac qubc té, ddy manh thu
hut cac ngudn lyc trong va ngoai nude tng dung
khoa hoc va cong nghé trong co cau lai nganh du
lich.

4. Két luan

Trong xu thé hoi nhap va phat trién nhu vii
bao cua cudc cach mang cong nghiép 4.0, nhu
cu dao tao va str dung nguén nhan luc du lich
chat lugng cao co y nghia quyét dinh dé dua du
lich tré thanh nganh kinh té miii nhon va hoi
nhap v6i qudc té. Thoi gian qua, viée dao tao
nguén nhan lyc du lich ¢ nudc ta dat dugc nhitng
thanh tyu quan trong, di xay dung duoc hé thong
dao tao nguén nhan luc tir so cép dén dai hoc,
sau dai hoc. Ddi ngii nguén nhan luc duoc dao
tao di gép phan quan trong dwa nganh Du lich
Viét Nam phat trién manh trong nhirg nim qua,
dong gép vao phat trién kinh té - xa hoi, dem
hinh anh cua Viét Nam ra ban bé qudc té. Tuy

nhién, so v4i yéu ciu ngay cang cao cua thyuc
tién, hinh thanh nhiéu linh vuc du lich méi thi
ngudn nhan lyc du lich Viét Nam con boc 16
nhitng han ché. Nhiing giai phap quan trong can
thuc hién dé nang cao chat lugng nguén nhan luc
du lich nhu: ¢6 co ché, chinh sach uu tién dao
tao nhan luc du lich; thay d61 muc tiéu dao tao,
xdy dung doi ngil giang vién viing vang vé
chuyén moén nghi¢p vu, dap ting yéu cau hoi
nhap, d6i mai ndi dung chuong dao tao theo
hudng chuan hoa, hién dai hoa, tiép can dan yéu
cu nang lyc lam viéc trong céc linh vyc cua
nganh, trinh d¢ tién tién cua khu vye va thé gioi;
déy manh hoat dong lién két dao tao gilta cac co
s¢ dao tao voi doanh nghiép, hudng téi dat chuén
qudc té vé chat luong dio tao; ting cuong co so
vat chat, nhat 1a cong ngh¢ thong tin phuc vu
viéc nghién ciru, giang day, hoc tap 1a yéu t6 rat
quan trong trong thoi ky cong nghiép 4.0 dé nang
cao chat luong dao tao nguén nhan luc du lich
trong bdi canh hoi nhép.
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TRAINING HIGH-QUALITY HUMAN RESOURCES IN TOURISM IN
THE TREND OF INTEGRATION AND
THE INDUSTRIAL REVOLUTION 4.0

Le Thi Le!
'Thanh Hoa University of Culture, Sports and Tourism

Abstract: In the trend of international integration and the impact of the Industrial Revolution 4.0,
high-quality human resources in tourism plays a decisive role in tourism development and signifi-
cantly contribute to the implementation of national renewal. The article analyzes the current situa-
tion of training tourism human resources in Vietnam, its achievements and limitations, and studies
the impact of the Industrial Revolution 4.0 which sets the requirements and opportunities for the
training of high-quality human resources in tourism. Accordingly, a number of solutions are proposed
to create a breakthrough in the training of high-quality human resources in tourism in the integra-
tion era, and to render the tourism industry to a key economic sector.

Keywords: Human resources, tourism, human resource training, integrated tourism, In-
dustry 4.0.
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XAC PINH KHA NANG XAY RA PAC TRUNG CUC TRI
CUONG PO BAO VA NUOC DANG DO BAO PEN CAC
KHU VUC VEN BIEN DUA TREN CAC MO PHONG
KHI TUQNG - HAI VAN

Tran Hong Thai', Mai Vin Khiém', Nguyén Vin Huwéng!, Nguyén Ba Thiy', Du Dirc Tién'

Tém tit: Bdo Haiyan nam 2013 la con bdo manh nhat trong lich suw khi dé b vao dat lién. Thiét
hai do bdo Haiyan gdy ra doi véi Philippin la hét sirc ndng né vé nguoi va tai san. Nham tranh
nhitng thiét hai twong tw doi véi Viét Nam, Thii twéng Chinh phii dd yéu cau chuan bi cdc phwong
an wng pho voi siéu bao, va dac biét la cac co so khoa hoc dé dwa ra dwoc cac nhan dinh so b vé
kha néing xdy ra dic trung cuc tri cuong dg bio va nuwée dang do bao dén cdc khu viee ven bién ciia
Viét Nam (Céng vin s6 3912/VPCP-KTN ngay 30 thang 5 nam 2014 ciia Van phong Chinh phii vé
viéc trién khai cdc nhiém vy nham chii dong phong ngira trmg phé véi tinh hudng siéu bio). Viéc sir
dung cdc mé phéng vit Iy va ddc biét la phwong phdp t6 hop tir cdc mé hinh khi twong va mé hinh
hdi vin sé cho phép cung cdp dwoc cdc thong tin vé cac kha ndng xdy ra cdc hién twong cuec tri vé

cuwong do bao va nuoc dang do bdo bén canh cac thong tin vé tinh cuwc tri da xay ra tir cac so liéu

quan trdc trong qud khir trén khu vue ven bién Viét Nam.

Tw khéa: Nuodc dang do bao, cuong do bao manh, ven bién Viét Nam.

Ban Bién tdp nhan bai: 11/12/2019 Ngay phan bién xong: 12/12/2019 Ngay dang bai: 20/12/2019

1. Mé dau

Mot trong nhitng han ché chinh ctia viéc sir
dung cac quan tric trong qua khir dé danh gia
nhitng gia tri mang tinh cyc tri do bao cho mot
khu vuc nhat dinh 1a khong c6 dugc nhiing thong
tin c6 thé xay ra trong qua khir ma tdp quan tric
c6 thé bao phu dugc. bé khic phuc duoc van dé
nay, cac hé thong mo phong bang mé hinh dong
lyc duoc st dung, trong d6 cac qua trinh phi
tuyén dugc mo ta ddy du sé& cho phép phat
hién/cung cip dugc cac thong tin co thé xay ra
ma tap quan tric trong qua khtr khong thé mé ta.
Ngoai ra, tir nhitng nam 70 1y thuyét du bao t6
hop dugc dit nén mong va bt dau dua vao ung
dung dau nhitng ndm 90 cua thé ky trude voi
muc dich chinh cho dén nay 13 tng dung cho céac
du bdo han vira trén cac quy mo hién tugng khac
nhau, tir quy md hanh tinh dén quy mé vira va
quy mé dudi vira. Cho dén nay, du bao t6 hop

Téng cuc Khi tiwong Thity vin
Email: tranthai.vkttv@gmail.com
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(Ensemble Forecast) d3 dugc tng dung dé dy
bao han ngan vdi cac qua trinh quy mo vira cing
su xuét hién cua rat nhiéu phuong phap hi¢u
chinh du bao t6 hop. Thira nhan d6 bat dinh (un-
certainty) trong dy bao, du bao to hop khong chi
du bao cac yéu té khi tugng-hai van thong
thuong ma con dua ra do bat dinh Gmg voi mdi
yéu t6 du béo. Quan trong hon, du bao to hop
con cho phép thyc hién du béo x4c suét, loai hinh
du béo can duoc thuc hién tai cac trung tam du
béo, rat khac so véi du béo tat dinh (determinis-
tic forecast) truyén thong.

C6 hai 16p thong tin md phong dé cung cip
cac dac tinh cuc tri bao gém: 1) tir cac “du tinh”
tir cac mo hinh Trai Dat (Earth simulation mod-
els), trong d6 cac md hinh toan cau duoc tich
phan & mot thoi gian dai (co thé dén 100 nim)
v6i céc kich ban bién déi khi hau khac nhau; va
ii) cac hé thdng mo phong t6 hop trong dé tng
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voi mot diéu kién khi quyén dai duong nhat dinh
(md phong tat dinh), nhiing nhiéu dong xung
quanh diéu kién nhat dinh nay hodc tinh bat dinh
trong chinh mé phong khi quyén-dai duong s&
cho phép c6 dugc cac md phong thanh phan véi
cac thong tin cuc tri bén canh cac md phong tat
dinh.

Nghién ctru nay s€ trinh bay hai 16p thong tin
nhu da néu cho viéc xac dinh cac kha nang xay
ra cac hién tuong cuc tri vé cuong do bao va
nude dang do bao bén canh cac thong tin vé tinh
cuc tri dd xay ra tir cac sd liéu quan tric trong
qua khur trén khu vuc ven bién Viét Nam bao
goém: i) tir hé thong mo phong dong luc khi
quyén va tir i) mé phong dong luc - thong ké hai
vin. D6i voi thong tin md phong dong luc khi
quyén s& bao gdom hé théng mo phong t6 hop ¢
céc quy mo tir toan cau dén khu vire va ca thong
tin tir cac hé thdng du tinh khi hau chi tiét. Dbi
v6i thong tin mo phong dong luc-thong ké hai
van, ngoai viéc st dung cac mo phong tr caic mo
hinh hai van dé tinh nu6c dang do bio, Mot
trong nhiing tiép cin dé ddnh gia nguy co bio
cling nhu nudc dang va song 16n trong bao ma
nghién ctru Iya chon la st dung phuong phap
Monte - Carlo dé xay dung tap hop bao phat sinh
thdng ké trong 1000 nim qua d6 nguy co vé cip
bdo c6 thé xuét hién tai tung khu vye va hé qua
nude bién dang do bdo va song 16n trong bio s&
dugc tinh toan va phén tich chi tiét cho ting khu
vue. Cac thong tin vé phuong phap va sb liéu
dugc trinh bay trong phan 2 cua bai béo trong
khi cac két qua va két luan chung duoc trinh bay
lan luot trong phan 3 va phan 4.

2 Cac phuwong phap mé phéng bao manh
va siéu bio phat sinh trén Bién Pong

2.1 Phwong phap xdy dung tdp hop bdo phat
sinh théng ké Monte - Carlo

Phuong phap Monte - Carlo la phuong phap
dung céc thuat toan dé giai cac bai toan bang
cach 1ay mau ngau nhién trong mot tap hop dugc
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lap lai nhiéu 14n dé thu duoc cac két qua $0.
Phuong phap nay thuong duoc st dung dé giai
quyét cc bai toan phirc tap lién quan dén nhiéu
bién sb ngau nhién ma khong thé c6 16 giai bang
phwong phép gidi tich va 1y thuyét chinh xac. Vi
vay, phuong phap Monte - Carlo da dugc ung
dung trong rat nhiéu linh vuc khoa hoa tu nhién
va xa hgi. Méc du yéu cau s lugng tinh toan
nhiéu nhung phuong phap Monte - Carlo cho két
qua tin cay, do on dinh cao véi chu ky lap lai can
quan tdm du 16n. D¢ tinh toan nguy co nudc
dang va song trong bdo theo chu ky lip nhiéu
nam cé do tin cdy cao, can phai c6 s6 liéu bdo
(1am dau vao cho mé hinh) du dai trong nhiéu
nam. Tuy nhién, thyc té sd liéu bao c6 day du cac
thong tin can thiét phyuc vu tinh toan 1a khong
nhiéu va khong du dai nén can thiét phai xay
dung tdp hop bio phat sinh thong ké. Cac dic
trung bdo trong twong lai 1a nhimg bién ngiu
nhién va khong thé xac dinh mot cach chéc chan,
do vay 1y thuyét sé ngau nhién ap dung trong
phuong phap Monte - Carlo duoc lwa chon dé
xay dung cac con bio phat sinh thong ké 1a phu
hop [2]. ]

2.2 Phwong phap dw bdo to hop va vai tro
trong viéc moé phong va dw bdo bao manh va
siéu bao

Mot han ché cua phuong phéap du bao sb 1a
ban than cac md hinh s6 chua hoan thién. Vi du
nhu céc phuong phap xap xi sai phan, nhitng qué
trinh vat 1y quy mé nho phai dugc tham sé hoa
(parameterization), cic s6 liéu quan tric lam dau
vao cho mé hinh chwa du tinh dé tao ra truong
ban dau t6t nhat. Nhitng han ché nay sé& gay ra su
khong chic chan (uncertainty) trong du bao va
da phuong phap dong hoa t6 hop nhu da trinh
bay duogc ra doi dé thay thé cac két qua duy nhat
tr mot mo hinh (du bao tat dinh) béng cac du
bao dang xac suét tinh tur tap hop cac du bao
thanh phan t6 hop nhat dinh (du bao td hop).

TAP CHI KHi TUQONG THUY VAN
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RAMMASUN truck forecust issued at 07Th-17/07/2014

3 3 e 3 g [reg

Hinh 1. Dy bdo quy dao va cuong do con bdo Rammasun tir cdc mé hinh toan cau (a) ngay
17/7/2014 va quy dao thiee (b). Ky hiéu mé hinh toan cau: GSM-Nhdt, GFS-My, IFS-Chéu Au,
GME-Durc, GEM-Canada, NAVGEM- Hai Quan My

Mot minh hoa cu cho thiy vai tro ctia phuong
phap du bao t6 hop va mé hinh khu virc trong
truong hop con bao Rammasun thang 7 nam
2014 d6 bo vao khu vuc gidp ranh Viét Nam va
Trung Qudc. Trén thuc té, sau khi di vao Bién
Dong tir ngay 16 thang 7 nam 2014, hau hét cac
mo hinh toan cau (Hinh 1a) ciing nhu cac dy bao
ttr cac trung tam qudc t& (Nhat, My) déu du bao
t6t quy dao ctia con bio, tuy nhién cudng do cia
con bao chi nhan khéng vuot qua dugc cp 13-
14 (trong hinh 1, m6 hinh GFS cua My du bao
5p ngay 17 thang 7 nam 2014 cudng do cao nhat
s0 v6i cac mo hinh khéc 1a cap 14). Ngay ca san

RAMMASUN 073 strike map forecast issued at 07h—17007/2014 by ECEFS

pham t6 hop toan ciu Chau Au gom 51 thanh
phan (Hinh 2a) ciing chi c6 thanh phan dy bao
cao nhét cho Vi dat 35 m/s (cap 12). Tuy nhién
trong dy bao tir hé thong t6 hop han ngin khu
vuc SREPS [4], v6i viéc st dung md hinh khu
vuc do phan gidi cao hon cadc mo hinh toan cu
(46 phan giai ngang 15km cua hé théng SREPS
S0 vO1 25-50km cua cac mo hinh toan cﬁu), mot
s6 thanh phan d3 dy bao kha ning Vmax c6 thé
dat 55 m/s ting v6i cép 16 so v6i thuc té con bio
da dat dén cap 15, giat cip 16-17 khi ¢ gan dao
Hai Nam (Trung Qudc) (Hinh 2).

RA!\I.\/L-\SUN track forecast issued at 07Th—17/07/2014 by SREPS

;Ei!'??éli.-
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Hinh 2. Du bao quy dao va cwong do con bao Rammasun tir cac mo hinh nghiép vu tai Trung tam

Du bdo khi twong thity van Trung wong: hé thong t6 hop toan cau 51 thanh phan ciia Chau Au (a)
va hé théng SREPS t6 hop khu vuee (b) ngay 17/7/2014

Nhu vdy c6 thé thidy dugc vai tro cua
phuong phap t6 hop trong viée ting cudng phat
hién cac truong hop xac sudt thap co thé xay ra

cung voi kha nang tdng cudng nam bat cac hién

TAP CHi KHi TUQNG THUY VAN

tuong quy md nho hon thong qua cac md hinh
quy mo khu vuc.

Tang cudng mod phong bang mo hinh khi
tuong khu vuc WRF-ARW.

S$6 phuc vu Hi thao chuyén dé



Véi mién tinh bao phu hoan toan khu vuc
Bién Pong, hé thong t6 hop véi 21 thanh phan
vat Iy khac nhau dya trén m6 hinh WRF-ARW
d3 duogc thir nghiém dua trén diéu kién bién FNL
(NCEP) ctia hau hét cac truong hop bdo da xay
ra trong giai doan 2006-2016, qua do xay dung
ban do xdy ra xac sudt gio manh nhét c6 thé dat
dugc. Trong nghién ctru s€ su dung d6 phan giai
mé phong gdm hai ludi 36km va 12km va két
qua cudi cung dugc danh gia dua trén san pham
12km. Dé ting cudng ciu trac xody, hé thong
duogc ap dung luya chon cai xody theo phuong
phap bogus thuc nghiém co san trong hé thong
WRF-ARW.

2.3 M6 phong khd nang xdy ra bao manh va
siéu bao tir cdc sin phim dw tinh khi hdu

Bén canh cac san phém du bao han thang,
mua tr cac mo hinh toan cau, véi vu diém 1a mot
bai toan bién khép kin vé mit 1y thuyét va thuc
hanh di cho phép ng dung mé hinh toan cau
trong vi¢c mo phong vai thoi gian dai hon va tao
ra cac két qua du tinh twong lai. Néu chi don
thuan tich phan mé hinh toan cau va giit diéu
kién bién ngoai 6n dinh (diéu kién buc xa), vé
co ban cac két qua nhan dugc s& mang tinh khi
hau néu khong dwa dugc vao cac phan tich vé sy
bién doi khi hau thong qua viéc thay doi cac
thong s6 cuia cac loai khi nha kinh - nguyén nhan
chinh dan dén su thay ddi luc tac dong bén ngoai
(external forcing) dén Trai dat. Cac thanh phan
khi quyén thay d6i dan dén ché d6 hap thy birc
xa ctia khi quyén thay d6i, dan toi nhitng hé qua
dén ché do khi hau cua Trai dat. Qua trinh xay
dung cac két qua du tinh khi hau tir cac mo hinh
dong luc toan cau vé co ban gdm 2 khau chinh 1a
xdy dung kich ban bién doi cac thanh phan khi
nha kinh va dua vao trong qua trinh tich phan mo
hinh. Dé chi tiét hon két qua du tinh khi hau tir
céac md hinh toan cau (thuong co do phén giai tir
0.5-2.5 d6 kinh vi), ¢6 thé ap dung phuong phap
han quy mé dong luc bang mé hinh khi hau khu
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vuc twong ty nhu co ché ha quy mo dong luc
trong bai toan du bao thoi tiét bang mé hinh s6
quy mé khu vye. K¢é thira cac két qua nghién ciru
xay dung cac du tinh khi hau cho khu vuc Viét
Nam va mét trong nhitng diéu kién can dé c6 thé
ap dung trong danh gia cac cuc tri xay ra lion
quan dén bio 1a cac san pham duy tinh phi hop
véi bai toan danh gid xay ra bao trén khu vuc
Bién bong Viét Nam, nghién ctru da lya chon
két qua du tinh cho kich ban bién d6i khi hau
RCPS8.5 v6i giai thuyét vé ndng do khi nha kinh
cao, dac trung boi buc xa tac dong tang lién tuc
tir dau thé ki 21 va dat ~ 8.5W/m? vao nam [1].

2.4 Mé hinh tich hop thiiy triéu, séng bién
va nuwdc diang bdo

SuWAT (Surge Wave and Tide) 1a mo hinh
tich hop thiy triéu, song bién va nudc dang bio.
Mo hinh dugc xay dung tai dai hoc Kyoto Nhat
Ban [3], bao gdm 2 md hinh thanh phén la: mé
hinh thuy triéu va nudc dang dya trén hé phuong
trinh nuéc ndng phi tuyén 2 chiéu co tinh dén
nude dang do tmg suat birc xa song va (mg sut
bé mit do séng trong bio va md hinh SWAN tinh
toan song.

3. Cac két qua mod phéng

3.1 Tdp hop bdo phdt sinh bang phwong
phap thé'ng ké Monte-Carlo

Ap dung phuong phap Monte-Carlo dua vao
co s6 0 lidu cac tham s bio trong lich sur hoat
dong trén Bién DPong va c6 anh huong dén Viét
Nam giai doan 1951 dén 2015, Trén co sé ham
phan phdi xac suat thu duoc, da xdy dung duoc
tap hop bdo phat sinh théng ké (bdo gia dinh)
gdm trén 6213 con bio, trong d6 c6 4678 con
bio d6 bd vao dai ven bién Viét Nam tur Quang
Ninh dén Ca Mau. Két qua thong ké s con bio
theo cip bio B6 pho tai 04 khu vuc nghién ciru
la Quang Ninh - Ha Tinh; Quang Binh - Phu
Yén; Khanh Hoa - Binh Thuan va Ba Ria Viing
Téu - Ca Mau duogc thé hién trong bang 1.

TAP CHI KHi TUQONG THUY VAN
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Bdng 1. Thong ké sé leong bio gia dinh theo cdc cdp bdo Bé pho (sé con/phan tram) tai 4 khu
viee tir Quang Ninh dén Ca Mau

Khu vuc nghién ctru

Cap lflf;’ Bo Quang Binh-Pha Khanh Hoa-Binh _ Ba Ria Ving Tau-Ca
Quang Ninh-Ha Tinh Yén Thuan Mau

ATND (663)/14.17% (413)/8.83% (139)/2.97% (105)/2.24%
8 (483)/10.32% (330)/7.05% (105)/2.97% (72)/1.54%
9 (505)/ 10.80% (310)/7.05% (112)/2.39% (78)/ 1.67%
10 (196) / 4.19% (122)/2.61% (38)/0.81% (28)/0.60%
1 (144) / 3.08% (100) / 2.14% (24)/0.51% (29)/0.62%
12 316)/6.76% 183)/3.91% 74)/1.58% 44) 1 0.94%

/ / / /
13 (18)/0.38% (10)/3.91% (1)/0.02% (6)/0.13%
14 (8)/0.17% (7)/0.15% (2)/0.04%
15 (6)/0.13% (2)/0.04% (2)/0.04%
16 1)/0.13% (1)/0.02%
17 (1)/0.02%
Téng (2340)/50.02 (1479)/31.62 (467)/10.62 (362)/7.74%

3.2. Két qui mé phéng nwéc ding va song
trong bdo
Do han ché s6 liéu quan tric nude dang va
song trong bdo nén giai phap sir dung sd liéu
tinh toan tir mo hinh s tri c6 do tin cdy cao dé
thay thé 1a phu hop nhéit cho nghién ciru danh
gia nudc dang va song trong bao tai khu vyec.
Két qua tinh toan cho thiy, trong giai doan 1951
- 2014 da c6 nhiéu con bio manh giy nuéc
dang va song 16n trong khu vuc ven bo cling
nhu mot sb dao tai Viét Nam. Mot s6 con bdo
manh gdy nudc dang va song 16n phai ké téi:
Tai ven bién Bic BO c6 bdo DAN (1989) d6 bod
vao Ha Tinh, bdo Becky (1990) d6 bo vao Nghé
An, tai ven bién Trung B c6 bio Harriet (1971)
d6 bo vao Quang Tri, bio Xangsane (2006) d6
b vao Pa Ning, ven bién Nam Bo co bio
Linda (1997) quét qua ban dao Ca Mau. Ngoai
ra, nhiéu con bdo manh khong gy nudc dang

TAP CHi KHi TUQNG THUY VAN

16n tai vung ven bo nhung da gy song 16n cho
khu vuc bién ngoai khoi ciing nhu tai dao
Hoang Sa va Truong Sa cua Vi¢t Nam, nhu
Chanchu (2006), Haiyan (2013).
Trén hinh 3a-b 14 phan bé nude dang bao 16n
nhat trong bdo DAN (1989)va Harriet (1971),
day la 2 con bao gay nudc dang ky luc. Trong
do6, bao Harriet vdi cuong do luc cap bo 1€n tdi
cip 14 da gay nudc dang lon trén mot pham vi
rit rong, vang c6 do 16n nudc dang 16n hon 2m
trai dai tir Ctra Giang t6i phia Nam ctia Hué.
Trudng do cao song 16n nhat trong bio DAN va
Harriet duoc thé hién trén hinh 5a-b cho théy
hai con bao vua c6 cuong do0 manh lai di
chuyén trong vung bién thoang nén di tao 1én
dd cao song ngoai khoi 1én téi 15m (bao Har-
riet) va 12m (bdo DAN). O khu vuc sat bo,
song trong bao Harriet cling 1€n t&i 8m, va 6m
trong bao DAN.

0 1 2 3 4 5
Hinh 3. Phdn bé d¢ cao nude ding lon nhat trong bido DAN,1989 (a) va Harriet, 1971(b)

S$6 phuc vu Hi thao chuyén dé



BAI BAO KHOA HQC

227
217
20°
19°
18
17"
16

157

14" e =
105 106" 107" 108 109" 110" 1117 112°

0 12 3 4586 7 8 9 101112

22"

21

207

19°

18"

177

16"

157

14"

Seliiaddiia

13 e 3 bathisid R
105" 106" 107" 108 109" 110" 1117 112" 113 114" 1157

o 12 3 4 5 6 7 8 910]‘]12131415

Hinh 4. Phén bé d¢ cao séng lém nhat trong bao DAN,1989 (a) va Harriet, 1971 (b)

Trén Hinh 5 thé hién phan bd nuéc dang bio
16n nhat tai giai ven bién va hai khu vuc dao 16n
cua Viét Nam trong giai doan 1951-2014, tat ca
dugc phan theo 8 vung, Quang Ninh-Thanh Hoa
(a), Nghé An - Quang Binh (b), Quang Tri -
Quang Ngai (c), Binh Dinh - Ninh Thuan (d), va
Binh Thuan - Ca Mau (e), Ca Mau - Kién Giang
(f), Quan Pao Hoang Sa (g) va Quin Pao
Truong Sa (h).Theo d6, tai ven bién tir Quang
Ninh téi Thanh Hoéa nuée dang bdo 16n nhét 16n
nhét t&i 3,0m d3 xuét hién tai mot sd khu vuc
nhu ven bién Quang Ninh, Hai Phong, Thai Binh
va Nam Dinh. Phan 16n cac khu vyc trong dai
ven bién nay di timg xut hién nuéc dang bio
16n t6i 2,0m. Mot sb con bio gy nude dang 16n
tai khu vyc nay nhu Frankie (1996), Damrey
(2005), Kalmaegy (2014). Ven bién tir Nghé An
t6i Quang Binh 13 noi da ghi nhan nhiéu con bio
gy nudc dang 16n trén dai ven bién Viét Nam.
Mot s6 con bdo gy nude dang 16n tai khu vuc
nay nhu DAN (1989) d6 bo vao Ha Tinh, Becky
(1990) d6 bo vao Nghé An, Harriet (1971) d6 bo
vao Quang Tri. Trong d6 bdo Harriet mic du d6
bd vao Quang Tri nhung cling da gay nudc dang
16n hon 2,0m cho mét sd khu vuc & Nam Quang
Binh. Tai khu vyc nay, nude dang bio 16n nhat
Ién toi 4,0m tap chung tai mot s6 vi tri & phia
nam khu vuc. Toan b dai ven bién trong khu
vuc nay déu ghi nhan c6 nude dang bao 16n hon
2,5m va dai dat lién ¢ phia Nam khu virc ¢6 nuéc
dang bdo 16n hon & phia Béc. Trong dai ven bién
tor Quang Tri té1 Quang Ngai, nudc dang cao

nhét c¢6 xu thé chung 14 giam déan tir bic vao nam
theo xu thé giam vé tan sudt va cuong do bio.
Tai phia bic khu vyc, day 1a noi c6 nhiéu con
bdo manh d6 bo nén da gay nudc dang 1on. Céac
con bao nhu Harriet (1971), Cecil (1985), Betty
(8/1987), Xangsane (9/2006), Ketsana (9/2009)
da gdy nudc dang 16n trén 2,0m tai khu vuc
quanh vi tri bdo dé bo, trong d6 bio Harriet
(7/1971) da gay nudc dang l6n hon 4m tai
Quang Tri. Trong khu vuc ven bién tir Quang
Ngii t¢i Ninh Thuan nudc dang bio 16n nhat
cling c6 xu thé giam dan tir bic vao nam. Nhing
noi c6 nudc dang téi 1,0m tap chung chu yéu &
phia bic khu vuc. Nude dang bdo tai dai ven
bién nay thap do boi day 1a khu vuc c6 it con bio
manh anh hudng, ciing da c6 bao manh tai khu
vuc nay nhung hudéng di chuyén khong thuan
tién cho gay nudc dang (bao Durian, 2006 di
chuyén xién véi duong bo). Ngoai ra, day 1a khu
vuc bién c6 do sau 16n va déc, day la nhan t6 1am
han ché d6 cao nudc dang bao. Tai dai ven bién
tir Binh Thuén-Ca Mau, day 1a khu vuc rat it bio
anh huong, tuy nhién gan déy ciing da ghi nhan
nudc dang bao 1én téi 1,5m trong bao Landa
(1997). Khu vyc ven bién tir Ca Mau t6i Kién
Giang c6 nuéc dang bdo nho, do phan 16n cac
con bdo anh huong ti khu vuc nay déu qua di
qua phan dit lién ciia Nam Bo do vay cuong do
da giam dang ké. Ngoai ra, voi hudng bio chi
yéu theo hudng ty ciing 1a nhan t6 khong thuan
loi gdy nudc dang bio trong khu vic. Doi voi
khu vuc dao ngoai khoi, do ¢6 ving dat che chin

TAP CHI KHi TUQONG THUY VAN
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khong 16n nén nudc dang do bao tai cac khu vuc
nay chu yéu 1a do sy giam khi ap tai trong bio
gy nén va nude dang do Gmg suit gi6 dong gop
khong 16n. Khu vuc quan dao Hoang Sa 13 noi c6
nhiéu con bdo manh di qua, bao gdm ca cac con
béo khong dd b truc tiép vao dat lién Viét Nam
hodc c6 vao nhung cuong do da giam manh

(Chanthu, 2006, Hayan, 2013) nén da gay nudc
dang 16n nhat toi 1,5m, tap chung chi yéu & cac
cum d4o & phia Dong ciia Quan dao Hoang Sa.
Vé6i quan dao Truong Sa, nudc dang bdo nho
hon va phan nudc dang 16n & khu vuc phia bac
cling chi téi 0,5m.

12" 13

oo

- 157 18"

05 1.0

Hinh 5. Phdn b6 nuée 'ddng bdo I6n nhdt tai cac khu vue trong giai dogn 1951-2014: (a) Quang
Ninh - Thanh Hoa; (b) Nghé An - Quang Binh; (c) Quang Tri - Quang Ngai; (d) Binh Pinh -
Ninh Thudn; (e) Binh Thudn - Ca Mau; (f) Ca Mau - Kién Giang; (g) Quan ddo Hoang Sa; (h)
Qudn dao Truong Sa

3.3. Két qud mo phong gio manh trong bdo
bang mé hinh khi twong

3.3.1 Két qua mé phong xdc sudt gié manh tir
hé thong t6 hop toan cau

Trong nhitng nim vira qua cac trung tim qudc
té 16n trén thé gidi nhu Anh, My, Chau Au,
Trung Qudc, Nhat ban... di thong nhit chia sé
cac san pham du bao t6 hop toan cau vé bao dé
tai xir Iy thanh mot san pham dy bao siéu to hop

TAP CHi KHi TUQNG THUY VAN

toan cau (grand global ensemble). T nam 2011,
WMO d lya chon Tong cuc KTTV déng vai tro
nhu 1a mot trung tam du bao khu vuc trong du an
SWFDP-SeA. Thong qua Cuc du bao khi tuong
Nhat Ban - JMA [5], nghién ctru da dugc cung
cAp chi tiét san pham s vé quy dao va cudng do
dy bao cta hé siéu to hop nay trén khu vuc Bién
Pong tir nam 2006-2016. Viéc xay dung cac ban
d6 xudt hién bdo manh va siéu béo ciing s& dong
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gop cac thong tin dé xac dinh phan ving cubi
cung cho cac noi co kha nang xuat hién bio
manh va siéu bdo trén Bién Pong va anh huong
dén Viét Nam. Minh hoa dy bao siéu tb hop cho
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con bdo Haiyan nam 2013 va khai thac san pham
nay trén cong chia s& cho dy 4n SWFDP-SeA
ctua Nhat ban (Hinh 6).

HAIYAN ~ ALL ENS. 2013110712 INIT
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Hinh 6. Dy bdo con bdo Haiyan niam 2013 tir hé siéu té hop toan cau (a) va dwoc chia sé boi
JMA thong qua du an hé tro khu viee SWFDP-SeA (b)

Mat d¢ quy dao dy bido di qua 6 el 0,5x0.5 tir nam 2006-2016 [ECMWF JMA NCEP CMA UKMET]
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Hinh 7. (a) Xéc sudt di bdo di qua tirng é ludi tir san pham t6 hop toan cau. Pon vi 1 img voi
100% kha nang sé xay ra; (b) Toc do gié cuwc dai tai timg 6 hedi

Pé xay dyung ban d0 kha ning xay ra, toan bd
mién tinh s& dwoc chia thanh ludi 6 vudng co
kich thudc 50kmx50km va Gng véi tap cac quy
dao bao di qua tirng 0 ludi s€ xac dinh gid tri cuc
dai cua cuong do bao dat dugc tir tap du bao cua
hé thong t6 hop toan cau. Panh gia chung sy on
dinh ciia san pham du béo, ching nghién ciru chi

lya chon 5 du bao tir Chau Au (ECMWF, 51
thanh phan), Nhat (JMA, 51 thanh phan), My
(NCEP, 21 thanh phan), Trung Qudc (CMA, 15
thanh phan) va Anh (UKMET, 24 thanh phan) tir
ndm 2006 - 2016. Trong hinh 7 13 xac suat du
bao kha nang di qua (a) va cuong do (b) dat duoc
cuc dai trén tung 6 luoi. Ung vai mot 6p du bao
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¢6 172 thanh phan dy bao. Tir hinh 8 (a) cho thiy
khu vuc dé xay ra cip siéu tap trung tai ving Béc
va giita Bién Pong. Mot s trudng hop dat trén
cap 14 c6 thé xdy ra trén ving ven bién Pong
Bic va Trung Trung Bo. Duéi vi tuyén 9° Béc
rat khé co kha niang mé phong duoc gio bio
manh trén cap 12-13. Ving bién Nam B hau
nhu chi anh hudéng boi bio dudi cip 10-11.
Ngoai ra ciing cho thy anh hudéng ctia bdo manh
cap 12-13 trén dat lién c6 thé xay ra tir Pong Béc
Bo kéo dai dén Nam Trung Bo. Muc d6 anh
huong sau vao dat lién nhit ciia bao trén cp 12
xay ra tai khu vuc tir Hai Phong dén hét Thira
Thién Hué (lén sau c6 thé dat 150km tai khu vuc

Ban dd xudt hién bio manh va siéu bio tir h¢ siéu td hop toan ciu

Pong bing Bic Bo).

3.3.2 Két qua mé phong xdc sudt gié manh tir
hé théng 16 hop khu vuc

Trong hinh 8 (b) la két qua tong hop kha ning
xay ra bdo manh nhét c6 thé tir hé thong t6 hop
khu vuc (twong ty cach xac dinh gidng véi hé
théng du bao t6 hop muc 3.3.1 nhung sir dung
trén ludi mé hinh khu vyc). Ta thdy rang kha
ning xay ra cip 15 trd 1én xay ra ¢ hau hét trén
khu vuc bac Bién Pong, giita Bién Pong va ven
bién Trung Trung Bo. D4i véi cap bio tir 14 trd
1én c6 thé xay ra tai cac ving bién tir Dong Béc
kéo dai dén Nam Trung Bo.

2.4.2.6: Ban d6 kha niing xuit hién siéu blio vi siéu blio trén viing bién Viét Nam
tir cdc két qua md phong ciia m hinh WRF dym trén cic diéu kién khi quyén trong qua khi

@ ) osamas 280 37

.
i+ N

Hinh 8. Ban do cdp bao cuc dai c6 thé mé phong duoc trén tung 6 luoi tur siéu 16 hop toan cau (a)
va tir hé thong té hop khu vuec (b)

Khac so vdi cac san phém du tinh khi hau khu
vuc hay siéu td hop toan cAu, khu vuc bién Nam
Trung B va xudng t6i vi do 9° Bic van c6 thé
dat cap 13. O vi do tir 6-8° Bic van md phong
dugc mot sé truong hop dat cip 12 (nam Bién
bong). V& murc 46 anh hudng trén dét lién, do
14n sau cua cdp bao tir cip 12-13 trd 1én ciing kéo
dai tr Bac B6 dén Trung B¢ tuy nhién chi
khoang 40-50km. Khu vuc tap trung si€u bao
(cAp 16) chu yéu nidm & phia Dong va Nam dao
Hai Nam va anh hudng truc tiép dén khu vuc
Trung Trung Bo. Ngoai nhitng con bao ¢6 cuong

TAP CHI KHi TUQONG THUY VAN

d0 manh di chuyén doc theo bd bién Trung Bo
(dién hinh nhu con bio Son Tinh nim 2012 va
Haiyan nam 2013) thi nhitng con bo di chuyén
ngang, nhanh va c¢é cudong do manh sé cd xac
suét rat cao gitt dugc cép rat manh hodc siéu bio
khi d6 bd vao khu vyc mién Trung.

3.3.3 Két qua mé phong xdc sudt gié manh tiv
du tinh khi hau khu vuc

Vi muc tiéu ké thira cac san ph'flm du tinh
khi hau dé do tim cac dang xoay bao manh hoat
dong trén khu vuc Bién Pong, nghién ctru da
danh gia kha nang phat sinh bao manh va siéu

S6 phuc vu Hi thao chuyén dé



bao tur tap du tinh khi hau giai doan 2020-2100.
Mot sb két qua vé ti 1¢ bao hoat dong trung binh
cac thang 5, 6, 7 va 8 tir san pham dy tinh nay
dugc minh hoa trong hinh 9 (a). Hinh nay cho
théy bao hoat dong nhiéu nhét & khu vuc bic va
gitra Bién Pong trong khi kha nang xuat hién bao
v6i cudng do gié bé mdt manh trén 40 m/s tng
v6i cap 13 hau nhu khong xay ra. Vé nguyén
nhan du tinh cudng do bio thap c6 thé xut phat

(c) NHRCM20KM TC h.
= ™

g ,

its (num/year) in year

Toa"

104°

100° 112" 118" 120°
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tir hai nguyén nhan chinh bao gdm viéc mé hinh
m&i chi ding ¢ d6 phéan gidi 20km va mo phong
0 dang tat dinh nén ph?m nao s& han ché kha
nang md phong dugc cac truong hop phat sinh
bdo rat manh va siéu bao. Tuong ty trong vi¢c
xdy dung ban d6 kha ning xay ra gi6 manh cuc
dai trén Bién bong va lanh thd Viét Nam, toan
bo du béo tir két qua dy tinh khi hau giai doan
2015-2100 dugc minh hoa trong hinh 9 (b).

Bin dd xudt hi¢n bio manh vi siéu bio tr dy tinh khi hiu khu vye

130 = =

Hinh 9. 86 con bdo cé kha ning xdy ra trong nam tir san pham dy tinh khi hdu khu vue va tan

xudt sudt hién cdc cuwong do bdo dy tinh dwoc (a) va ban do cd'p béo cuc dai ¢é thé mé phong
duwoc trén ting o luoi (b)

Ta thdy rang dbi v6i cap bio rit manh trén
cip 13 chi dy tinh xay ra trén ving Bic Bién
Pong. Khu vyc ving bién ven Pong Béc va
Trung B9 c6 kha nang xay ra gido bao manh
khoang cip 12. Nhu di phan tich, viéc chi phat
hién gi6 manh dat t6i da cip 12-13 ctia san pham
du tinh khi hau khu vuc xuét phat tir 36 phan giai
20km ctia san pham va day 1a san pham dy bao
tat dinh nén nhiing xac sudt xay ra cac cuc tri
trong timg 6p du tinh s& giam di rat nhidu. Ngoai
ra ciing nhan thay ving Bic Bién Dong va giita
Bién Pong van 1a noi c6 kha ning xay ra bio
trén cép 12 nhiéu nhét. V& cuong do bao manh
anh huong sau vao dat lién tir dy tinh khi hau
khu vuc cho thdy khu vuc mién Trung c6 kha
nang chiu gié manh cap 9-10 cao nht.

4. Két luin

Dua trén cac san pham du bao théng ké-dong
luc tir mo hinh hai van va khi tuong cho thay dbi
v6i van dé nudc dang do bdo (trén co s6 b licu
bao phat sinh thdng ké trong 1000 nam), nhiing

khu vire ¢6 nudce dang bio 16n 13 ven bién Quang
Ninh - Hai Phong (4.5m), Thanh Héa - Ngh¢ An
(4.0m), Quang Tri (5.0m). Dai ven bién Nam Bo
cling ¢6 nguy co nudc dang bao tdi 2,5m. Tai
ven bién mién Trung tor Quang Tri-Ninh Thuan,
d6 cao song ngoai xa bo ¢6 thé 1én téi 15m, ving
sat bo 7-8m. Két qua tinh nudc dang va song
trong bio giai doan 1951-2015 tai dai ven bién
Viét Nam va 2 quin dao Hoang Sa va Trudng Sa
cho thay, nudc dang bio co d6 16n trén 2,0m chit
yéu tap trung & ven bién tir Quang Ninh dén
Quang Binh, khu vuc c6 nude dang trén 3,0 m da
xuét hién tai ven bién tinh Nghé An, Quang Tri
va Hué, dic biét co mot 1an nude dang bao lén
to1 4,1m tai Quang Tri trong bao Harriet (7/1971)
Vi strc gid cap 14 khi d6 bo.

Lién quan dén cuong do bio tir phwong phap
Monte-Carlon cho thay tinh toan, Ving I: Quang
Ninh - Ha Tinh 14 viing c¢6 s6 con bdo d6 bo va
anh huong nhiéu nhat, ving chiu anh huong cia
bdo sdm hon cic ving khac véi thoi ky nhiéu
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béo nhét 14 3 thang giita muia hé (6, 7, 8). Cudng
do bao da ghi nhan duogc la cép 14, tinh toan
bang phuong phap t6 hop khu vic nay bio co
thé manh t6i cép 14-15, trong khi bang phuong
phap Monter-Carlo trong twong lai bdo cé thé
manh t&i cap 16. D6i voi khu vue tir Quang Ninh
- Ha Tinh cudng do bdo manh nhét trong turong
lai c6 thé 1én toi cap 15-16, giat trén cap 17. Dbi
voi Vung II: Quang Binh (nam Péo Ngang) -
Pht Yén (phia Bic déo Ca) s& co tan sb bio hang
nam 1,0 - 1,5 con, mua bdo 1ui vé nira cudi mua
he, tap trung vao cac thang 8, 9, 10. Cudng do
bdo da ghi nhan duogc 1a cap 13. Pdi voi Ving
I11: Khanh Hoa - Binh Thuan s& 14 ving ¢6 tan s6
bao hang nam it hon so v6i vung 3, mua bao lui
siu vé dau mua dong, khoang thang 11, 12.
Cudng d6 bdo da ghi nhan duoc la cip 13. Ving
IV: Ninh Thuén - Ca Mau 13 ving c6 tan s6 bio
trung binh nim it nhét trong sé cic ving, mua
bao léch hin vé mua dong thang 11, 12. Cudng
d6 bao da ghi nhan duoc 1a cap 10.

Du béo t6 hop quy mé toan cau cho thdy khu
vuc xay ra siéu bao nam tai khu vuc bic Bién
Pong va giita Bién Pong. Cac cp 14-15 co thé
xay ra trén ving bién Bic Bo va Trung B9.
Khong mé phong duoc gié manh trén cp 12 ¢
dudi vi tuyén 10° Béc. Ngoai ra, du bao to hop
quy md khu vuc cho phép tang kha nang mo
phong dugc céc truong hop xay ra cuc tri gio
manh. Vi thir nghiém st dung diéu kién bién tai
phan tich trong qua khir cho thay kha ning xay
ra bdo manh tir cap 15 trd 1én tap trung chu yéu
tap khu vuc bac Bién Pong, gitta Bién Pong va
ven bién Trung Trung Bo. Khu vuc ving bién
Béc Bo va Béc Trung Bo xay ra cip 14 tré 1én.
Dudi vi tuyén 10° Bic khong mé phong duoc gio
manh trén cép 13. Bén canh do, du tinh khi hau
kich ban phat thai 16n (RCP8.5) giai doan 2015-
2100 cho thdy xac sudt thap cua viéc bio dat
cudng do trén 40m/s (cudi cap 13) va khu vuc
xay ra bio manh nhit nim ¢ khu vuc Bic Bién
bong.

Loi cam on: Néi dung ciia nghién ciru diege thiee hién trong khudn kho dé tai cap Bé Tai nguyén
va Méi triweong “Nghién ciru khd nang xudt hién bdo manh, siéu béo trén cdc khu viec khdc nhau ciia
Viét Nam va hé qud muwa, gié manh, nwée bién dang phuc vu phwong dn g phé”’, ma sé 2015.05.07
va dwoc tai tro boi S6 Khoa hoc va Cong nghé tinh Thdi Binh trong dé tai "Nghién civu xdy dung
mé hinh duw bdo nwée dang, song 1ém do bio két hop voi triéu cuwong gdy ngdp lut ven bién tinh Thdi
Binh", md sé TB-CT/CN03/19. Téc gid xin chdn thanh cam on.
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THE USE OF INFORMATION FROM DYNAMICAL ATMOSPHERE AND
MARINE MODELING SYSTEMS TO DETERMINE THE PROBABILITIES
OF EXTREME FEATURES OF TROPICAL CYCLONE INTENSITY AND
STORM SURGE IN VIETNAM’S COASTAL AREAS

Tran Hong Thai'!, Mai Van Khiem!, Nguyen Van Huong', Nguyen Ba Thuy’, Du Duc Tien'
'Viet Nam Meteorological and Hydrological Administration, No. 8 Phao Dai Lang Str.,
Dong Da, Hanoi

Abstract: Typhoon Haiyan in 2013 was one of most powerful tropical cyclones ever recorded
that resulted in severe damage to lives and properties in the Philippines. To avoid the similar risk
for Vietnam, Prime Minister requested preparedness planning to respond to this super typhoon, es-
pecially the scientific analysis to provide the preliminary prediction for extreme typhoon intensity and
storm surge that potentially affecting the coastal areas of Vietnam (Official Letter No. 3912/VPCP-
KTN dated May 30, 2014 of the Government Office on the implementation of mission to proactively
respond to super typhoon). The use of physical simulation and ensemble predictions in particular al-
lows us to predict the likelihood of extreme typhoon intensity and strom surge in addition to the ob-
served extreme in the coastal areas of Vietnam.

Keywords: Storm surge extreme, tropical cyclone intensity extreme, Vietnam coastal.

TAP CHI KHi TUQONG THUY VAN
S6 phuc vu Hji thao chuyén dé



BAI BAO KHOA HQC DOI:10.36335/VNJHM.2019(EME2).98-110

NGHIEN CUU UNG DUNG MO HINH HOA PANH GIA XU
THE CUA NGAP LUT VA XAM NHAP MAN TRONG BOI
CANH BIEN POI KHI HAU: NGHIEN CU'U THi PIEM TAI
THANH PHO HO CHIi MINH
Vii Thuy Linh'2, Nguyén Duy Liém?, H6 Minh Diing?*, Nguyén Kim Loi

Tém tit: Nghién ciru tich hop mé hinh SWAT va HEC-RAS nham mé phong, phan tich xu thé
ngdp lut va xam nhdp man cho thanh pho Hé Chi Minh theo kich ban co sé (1980-2006) va kich ban
bién doi khi hdu RCP 4.5 (2016-2035). Két qua hiéu chinh, kiém dinh mé hinh SWAT vé lwu lwong
dong chay trén luu viee séng Pong Nai tai ba tram Phieée Hoa, Ta Lai va Ta Pao va mé hinh HEC-
RAS vé muc nuée, do man tai hai tram Phii An va Nha Bé & mirc chdp nhan. Tuong tu, doi véi véi
mikc chdp nhan. Tie bo mé hinh SWAT, HEC-RAS, két hop véi phan tich xu huéng bang kiém dinh
phi tham s6 Mann-Kendall va dg doc Theil-Sen, di cho thdy trong giai doan 1980-2006, ngdp lut,
xdm nhdp man chit yéu cé xu hwéng khéng ré rét hodc it vé rét. Tuy nhién, sang kich ban BDKH RCP
4.5 2016-2035, ca hai hién twong nay co ti 1é xu huong ro rét hodc rat ré rét gia tang tai cac khu
viee ven song, kénh rach tai thanh ph(f. Dac biét, huyén Can Gio la khu vuee bi anh hwong nang né
nhdt. Véi nhitng phat hién nay, cé thé cung cdp théng tin hitu ich cho céng tac quan 1y, quy hoach
sir dung dat, thuy loi, cap nuée trén dia ban TPHCM trong béi canh BDKH ngdy cang dién bién
phite tap, kho luong.

Tir khéa: Bién doi khi hdu, HEC-RAS, ngap lut, SWAT, thanh ph5 Ho6 Chi Minh, xém nhdap man.

Ban bién tap nhan bai: 11/12/2019 Ngay phan bién xong: 12/12/2019 Ngay dang bai: 20/12/2019

1. Mé dau

Thanh phé H6 Chi Minh (TPHCM) nam
trong vung chuyén tiép giira mién Pong Nam bo
va dong bang séng Ctru Long v6i phan phia Nam
tiép giap bién Pong. Pia hinh thip dan tir Bic
xudng Nam va tir Pong sang Tay, v6i khoang
60% dién tich thanh phd & do cao tir 1 mét tro
1én so v&i myc nudce bién (ADB, 2010). Phan 16n
dién tich cia TPHCM nam trén ving dam lay, bi
chia cit boi mang ludi séng ngdi, kénh rach phtic
tap. Vi tri dia ly va dac diém dia hinh nhu trén
lam cho thanh phé rat nhay cam vai ngap lut va
xam nhap man [7].

Duéi tac dong cua tridu cuong, mua 16n va
nudc dang do bao, khoang 53% dién tich, 12%
dan s6 ctia thanh phd thudng xuyén bi anh huong
boi ngdp lut [2]. Tinh trang nay cang tré nén
trAm trong khi c6 sy cong hudng tur bién ddi khi

hau (BDKH). Theo wdc tinh, néu myc nude bién
dang 100 cm, khoang 17,84% dién tich TPHCM
c6 nguy co bi ngdp [3]. Ngoai ra, cac hoat dong
xdy dung ¢ ving dam lay va ven song khién gia
tang myuc nudc song, kéo theo khoang 70% di¢n
tich dt nong nghiép va 50% nha may xu Iy nudc
mit va nude ngam trén dia ban thanh phd dbi
mat véi nguy co nhiém man va ngap lut [2, 13].
Nhu vay, c6 thé théy ngap lut, xam nhap man tai
TPHCM khong chi do BDKH ma con do md
hinh phat trién d6 thi thiéu bén viing [5]. Nhimng
thach thirc moéi truong nay s€ ngay cang rd rang
va tac dong ti€u cuc dén su phat trién kinh té-xa
héi cia TPHCM néu khong c6 nhitng giai phap
ung pho kip thoi, hi¢u qua.

Mot s6 nghién ctru vé& dong chay céc tiéu luu
vuc thudc luu vuc D@)ng Nai da duoc thuc hién
nham nghién ctru md phong luu luong dong

ISo Tai nguyén va Moi truong Thanh pho Ho Chi Minh
2Vién M6i truong va Tai nguyén - PH Quéc gia Thanh phé Ho Chi Minh
3Trwong Pai hoc Nong Lam Thanh pho Ho Chi Minh

*Vién Khoa hoc va Cong nghé Tinh todn
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chay tai luu vuc va danh gia mic d¢ phu hop khi
mg dung mo hinh SWAT tiéu biéu nhu nghién
ctru ciia Nguyén Duy Liém va Nguyén Kim Loi
(2012) [10], Nguyén Thi Ngoc Quyén va cong
su (2013) [12]. Béi v6i khu viee TPHCM, Nigel
Downes (2010) da sir dung coéng cu GIS nhim
danh gia cac rai ro ngap lut cho cac khu vuc
trong diém dua trén Quy hoach su dung dat
TP.HCM dén nam 2020 dé dua ra cac khuyén
nghi nham thich tng véi BPKH [9] . Bén canh
d6 PGS.TS. Nguyén Ky Phung ciing sir dung mo
hinh SIMCLIM, tac gia tinh toan, xay dung kich
ban BPKH va nuéc bién dang cho TP.HCM,
danh gia dién tich ngép lut va tor d6 dua ra cac
danh gia tac dong ddi v6i dan cu xa hoi, doanh
nghiép va céc loai dat [11].

Maic du da c6 nhitng nghién ctru danh gia
muc d6 ngap lut cia TPHCM, tuy nhién chua c6
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nghién ctru danh gia anh huong tong thé dong
chay tir luu vuc Pong Nai ciing nhu tac dong cia
BBKH dén xu thé ngap va xam nhap min dbi
voi TPHCM. Do d6, nghién ctru thuc hién véi
muc tiéu bao gdm: (1) M6 phong ngap lut, xAm
nhap man tai TPHCM trong giai doan 1980-
2006, (2) Phan tich xu hudng ngap lut, xam nhap
man tai TPHCM theo kich ban co sé (1980-
2006) va kich ban BbDKH RCP 4.5 2016-2035,
(3) Phan vung BDKH cho khu vuc nghién ctru
dua trén ngap lut, xam nhép man theo kich ban
co s (1980-2006) va kich ban BDKH RCP 4.5
2016-2035.

2. Dir liéu va phwong phap

2.1 Thu thdp dir liéu

Dit liéu can thiét cho nghién ctru duge mé ta
chi tiét & Bang 1.

Bang 1. Dir licu dau vao cho nghién ciru

Dit lidu M6 ta Nguén thu thap

Ban dd dia hinh - M5 hinh d6 cao s6 (DEM), do phén giai khong - ASTER GDEM v0002,
gian 30 m, luu vyuc séng Pong Nai. METI/NASA
- Ban d6 dia hinh, ti 1& 1:50.000, TPHCM, thé - S& Tai nguyén va Moi
hién 16p hanh chinh, giao thong, thuy hé, dia truong TPHCM
hinh.

Ban db st dung dét - Nam 2000, Iuu vuc séng Déng Nai, thé hién - Vién Quy hoach Thuy loi
céc loai hinh str dung dat. mién Nam
- Nam 2005, i 18 1:50.000, TPHCM, thé hién - S& Tai nguyén va Moi
cac loai hinh str dung dat. truong TPHCM

Ban db thé nhudng Ti 18 1:50.000, TPHCM, thé hién cac loai dt. S6 Tai nguyén va Moi

truong TPHCM

Co s6 dit liéu dét cta
FAO
So6 liéu khi tugng

S liéu thuy van

S4 liu hai van
S6 lidu d6 man
Sé lieu BDPKH

S6 ligu nong do CO,
trong khi quyén

Anh vé tinh Landsat 8

Céc thong sb dat ddu vao SWAT phén theo
thanh phan co gidi voi 1 ting dat.

- 10 diém do mua, 10 tram Kkhi tugng, giai doan
1980-2006, Iuu vuc song D(“)ng Nai, thé hién sb
liéu do luong mua, nhiét 46 khong khi tdi cao,
t6i thip theo ngay.

- 12 diém do musa, 2 tram khi tuong, giai doan
1980-2006, TPHCM, thé hién sé lidu do lugng
mua theo ngay.

- 3 tram, giai doan 1980-2006, luu vuc song
Pdng Nai, thé hién sb liéu do luu lwong dong
chay theo thang.

- 2 tram, giai doan 1990-2006, TPHCM, thé hién
$6 lidu do muc nudce theo thang.

Tram Viing Tau, giai doan 1990-2006, thé hién
sO liéu do myc nudc bién theo thang.

2 tram, nim 2006, TPHCM, thé hién s li¢u do
d9 man theo ngay.

Kich ban RCP 4.5 giai doan 2016-2035, luu vuc
song D?)ng Nai, thé hién sb liéu dy tinh khi hau
theo mua (thay d6i luong mua, nhiét d¢ khong
khi trung binh). ‘
Thoi diém 2006, 2035, pham vi toan ciu, thé
hién sb liéu quan tric, du tinh ndng d6 CO,
trong khi quyén vao nim 2006, 2035 tuong tng
14 378 ppm, 448 ppm.

Xt ly mic L1TP (hiéu chinh bure xa, hinh hoc),
thu nhan 6/1/2017, 14/2/2017, 31/10/2018,
TPHCM.

FAO (2003) [4]

bai Khi tuong Thiy van
Tay Nguyén,

bai Khi tuong Thuy van
Nam B6

bai Khi twong Thuy van
Nam B

Pai Khi twong Thuy van
Nam B0
S¢ Tai nguyén va Moi
truong TPHCM
Bo Tai nguyén va Moéi
truong (2016)

IPCC (2013) [6]

U.S. Geological Survey
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2.2. Tién trinh thuwe hién
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4) Thiét lap, chay mé hinh

théng (1990- 2006)

10) Phén tich chéng lép

S6 liéu bién doi
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trong khi quyén
(2035, 2065)

3

54 liéu bidn dbi
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!

1]

! (b& théng b tdi uu,
I
I

déng chay thang)

HEC-RAS (1930- 2006)

mia (RCP4.5 2013-
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) Higu chinh, kiém dinR
méd hinh HEC-RAS
(1980- 2006)

Kich ban BEKH

Kich ban nén
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) M& phéng myre nude,
a3 man (RCP4.5 2016-

Xu hudng
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¥ nghfa thong ké | /
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=10%, >10%) |/

9) Phén tich 1u hudng
(Mann-Kendall, Theil-Sen,

2035)

-b@ .ap ban @b dd sau ngdp Iyt nam|
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8) Lap ban dd 6 min nam

_|nuére théng, 9 man ngay)| \

Hinh 1. Tién trinh phan viing BDKH dya trén ngdp lut, xdm nhdp ﬁdn

Tién trinh thuc hién cta nghién ctru dugc thé
hién nhu Hinh 1, véi 11 budc.

Buére 1: Tir ban dd str dung dit nam 2000, thd
nhudng, co s dir li¢u dét ciia FAO, s6 liéu khi
tuong ngay (1980-2006), ban do dia hinh, s6 liéu
ndéng d6 CO2 nam 2006 trong khi quyén, thiét
1ap, chay m6 hinh SWAT cho luu vuc song Déng
Nai trong giai doan 1980-2006.

Buéc 2: Hiéu chinh, kiém dinh md hinh
SWAT sir dung s liéu quan trac luu lugng dong
chay theo thang cho luu vuc song Pong Nai
trong giai doan 1980-2006; Kkét qua dat duogc la
kich ban nén SWAT véi bo thong s6 t6i tru va luu
lugng dong chay theo thang.

Budre 3: Tir kich ban nén SWAT, s6 liéu ndng
d6 CO2 trong khi quyén nam 2035 va sb liéu
bién dbi lwong mua, nhiét do theo mua (RCP 4.5
2016-2035), tién hanh mé phong luu luong dong
chay ung véi kich ban BDKH RCP 4.5 2016-
2035, cho ra két qua 1a luu luong dong chay theo
thang tng voi kich ban BDKH.

Buéc 4: Dya trén kich ban nén SWAT, anh vé
tinh Landsat 8 (2017, 2018), ban dd dia hinh, st

TAP CHi KHi TUQNG THUY VAN

dung dit nam 2005, sé liéu khi twong ngay
(1980-2006), sb liéu muc nude thang (1990-
2006), s6 lidu do man ngay (2006), thiét lap,
chay m6 hinh HEC-RAS cho TPHCM trong giai
doan 1980-2006.

Buéc 5: Hiéu chinh, kiém dinh mé hinh
HEC-RAS st dung s6 liéu quan tric muc nudc
theo thang, d9 man theo ngay cho TPHCM trong
giai doan 1990-2006; két qua dat duogc 1a kich
ban nén HEC-RAS véi bo thong sé tdi vu va
muc nudc theo thang, do man theo ngay.

Buéc 6: Tir kich ban nén HEC-RAS, sb lidu
bién ddi lugng mua, nhiét 36 theo mua (RCP 4.5
2016-2035) va luu lugng dong chay theo thang
& kich ban BPKH mo phong boi SWAT, tién
hanh mé phong muc nude, do man tng véi kich
ban BDKH RCP 4.5 2016-2035, cho ra két qua
la myc nudc theo thang, 40 man theo ngay ung
v6i kich ban BBKH.

Buwdée 7: Lap ban dd d6 sau ngép lut theo nam
trong giai doan 1980-2006 va kich ban BbDKH
RCP 4.5 2016-2035.

Bude 8: Lap ban dd d6 man theo nam trong

S$6 phuc vu Hi thao chuyén dé



giai doan 1980-2006 va kich ban BDKH RCP
4.52016-2035.

Buéc 9: Phan tich xu huéng cua chudi thoi
gian do sau ngap lut, d6 man theo ndm trong giai
doan 1980-2006 va kich ban BBKH RCP 4.5
2016-2035 bang phuong phap kiém dinh phi
tham s6 Mann-Kendall va do déc Theil-Sen.

Budée 10: Chong 16p két qua phan tich xu
hudng do sau ngap lut, do man (tang, giam) véi
mirc ¥ nghia thong ké (< 1%, < 5%, < 10%, >
10%) trong giai doan 1980-2006 va kich ban
BDKH RCP 4.5 2016-2035.

Budre 11: Phan ving BDKH theo do sau ngép
lut, @6 man cho giai doan 1980-2006 va kich ban
BDKH RCP 4.5 2016-2035.

2.3. Higu chinh, kiém dinh mé hinh SWAT

Nghién ctru tién hanh hiéu chinh, kiém dinh
Iru lugng dong chay cho luu vuce séong Pong Nai
v6i cac bude thuc hién trong cong cu ArcSWAT,
phan mém SWAT-CUP nhu Hinh 2 véi 5 bude.

Budre 1: Bién tap dit lidu dau vao: Cac dit liéu
dau vao can thiét cho qua trinh mo phong dong
chay trong mé hinh SWAT dugc bién tap theo
dinh dang dir li¢u khong gian, thudc tinh cia mo
hinh. Cu thé, dit liéu DEM dugc xay dung tir ban
d6 dia hinh theo phuong phap ndi suy Topo to
Raster vg1 do phan giai khong gian 20 m (xem
Hinh 3a). Tiép theo, dua trén DEM, tinh toan,
phan cip d6 déc (4 cdp v6i can trén lan luot 1a
14%, 27%, 47%, 391%) (xem Hinh 3b). Dbi véi
dit liéu sir dung dat, tir ban do str dung dat 2000,
tién hanh chuyén ma loai dat theo SWAT (xem
Hinh 3c). Sau d6, chuyén dir liéu sang dang
raster va tao bang tra dang ASCII. Déi véi dir
lidu thd nhudng, tir ban dd thd nhudng, co s dir
liéu dit cia FAO, tién hanh bién tap cac thong
s6 dat theo SWAT (xem Hinh 3d). Sau do,
chuyén dir liéu sang dang raster va tao bang tra
dang ASCIL Déi voi dir liéu thoi tiét, tir s6 lidu
khi tugng thu thap, tién hanh phan loai dir li¢u
thanh hai loai: thoi tiét tong quat (11 tram), thoi
tiét thanh phan (lwong mua ngay: 20 tram; nhiét
d6 khong khi i cao, t6i thap ngay, 6 am khong
khi trong dbi ngay, birc xa Mit Troi ngay, toc do
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gi6 ngay: 11 tram) (xem Hinh 4). Sau do, bién
tap dir liéu cho ting loai.

Buwéc 2: Thiét 1ap mé hinh: Tur dit liéu dau
vao di bién tap, tién hanh thiét 1ap mo hinh
SWAT theo trinh tu: phan chia luu vuc, phan tich
don vi thuy van, nhap sb lidu thoi tiét, tao tap tin
dau vao, khai bao ndng d6 CO2 trong khi quyén
nam 2006 (378 ppm) thudc tap tin tiéu luu vuc
(*.bsn).

Bude 3: Chay mo hinh: Khai bdo giai doan
mo phong (1980-2006), tin sut in 4n tap tin dau
ra theo thang, sb luong bién dau ra (luu lugng
dong chay trong tap tin output.rch). Sau do, kich
hoat tap tin thuc thi, chay mo hinh SWAT.

Buwdc 4: Hi¢u chinh mé6 hinh: Banh gia d6 tin
cdy cua két qua mo phong luu luong dong chay
giai doan 1980-2006 tai tram Phudc Hoa (song
Bé), Ta Lai (song Pong Nai), Ta Pao (song La
Nga) voi bd thong s6 mic dinh st dung cac chi
s6 thong ké NSE, PBIAS (xem Bang 2). Pong
thoi, phan tich, lua chon so b thong sb can hiéu
chinh (anh huong dén dong chay mat, dong chay
ngém). Sau do, phan tich do nhay nham lya chon
bo thong s6 chi phéi manh nhat/ nhay nhit dén
dong chay trén luu vuc (nghia 13 ¢6 tri tuyét dbi
t-Stat 16n nhat va mang y nghia thong ké véi p-
value < 5%), tu do, tién hanh hiéu chinh luu
luong dong chay theo thang (1980-1986 tai tram
Phudc Hoa, 1985-1995 tai tram Ta Lai, 1980-
1990 tai tram Ta Pao) su dung thuat toan tdi uu
SUFI-2 (Abbaspour, 2015). Néu chip nhan két
qua md phong (tic la théa man NSE > 0,5,
PBIAS < = 25%) thi két thuc hiéu chinh, chuyén
sang kiém dinh. Nguoc lai, tiép tuc hiéu chinh.

Buée 5: Kiém dinh m6 hinh: St dung bd
thong s6 t6i wu da xdc dinh & budc hiéu chinh,
tién hanh kiém dinh luu lugng dong chay theo
thang (1987-1994 tai tram Phudéc Hoa, 1996-
2006 tai tram Ta Lai, 1991-2000 tai tram Ta
Pao). Néu chép nhan két qua mo phong (tirc 1a
thoa man NSE > 0,5, PBIAS < + 25%) thi két
thiic kiém dinh. Nguoc lai, tiép tuc quay lai budc
hiéu chinh.
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Ban dé Ban d6 sir dung dét Ban db Co sé dir liéu 6 liéu khi twong
dia hinh 2000 thé nhudng dat cila FAO ngay (1980- 2006)
y "Noisuy TUPG Chuyén rni loai dat Bién tap Bién tap thong s6 gét Bién tap thoi tiét \‘.\
¥ < to Raster theo SWAT ;fu ié: theo SWAT tng quat, thanh phén
] vac

theo SWAT

huyén der liéu™, / Tao bang tra \ /Chuyén di liév\ / Tao bang éng ké théng s8\, 20 bing toa & "
(irln & d@ (ang dang nste) (dang ASCII Gsang mster) (dqng ASD thoi et theo méng) 6 ligu timg y&

u td
dang Access thoi tiét dang ASCII
T Thigtemohim s
S . ) ( Phén tich don vi
y {han chia luu vyc thily vén ) \\

\ albaonamd.aco,tmgmquyén / S6 liéu ndng d6 CO,
\\ (thuﬂcl.apunuéub.ruwc sub) §%

B trong khi quyén (2008)

S6 liéu thiy van thang
{1980- 2006)

Kich ban nén
(b6 théng sé tdi uu,
déng chay)

Hinh 2. Tién trinh hiéu chinh, kiém dinh leu lwong dong chay

Hinh 3. (a) Dw lieu DEM; (b) D liéu do doc (c) Du’ liéu su dung ddt 2000 theo yéu cau ciia mé
hinh SWAT; (d) DiF liéu tho nhieong theo yéu cau ciia SWAT trén lwu viee séng Pong Nai
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Dik Lik
L

Hinh 4. Mang luéi diém do muea, tram khi twong, thity van trén luu vuee song Pong Nai

Bang 2. Phan cap muc do hiéu qua cua mo hinh

Chi s6 Nash-Sutcliffe Efficiency (NSE) Percent BIAS (PBIAS %)
Cong thirc n " 2 n
2 l(YJU 5 _stim \Vz l[Yiubs _ Yjsrm)* (10[})
NSE=1- |-+ PBIAS = =L ——
2 (Yil)b_&' _ Ymeﬂ'n)z z (Yi"b-‘)
- () @
Y:°* 1a gié trj thuc do tht i (m¥/s), Y™ 1a gid tri thyc do trung binh (m/s), Y™
1a gia tri mo phong thir i (m3/s), n 1a s6 luwgng gia tri tinh toén.
Trong do Mirc phu hop giita gid tri m6 phong véi  Xu hudng trung binh cua gid tri mé

Mtre d§ hiéu qua [8]

gia tri thuc do trén duong 1:1.

phong so véi gia tri thue do.

- Rét tht 0,75 < NSE < 1,00 PBIAS < +10
- Tét 0,65 <NSE < 0,75 +10 < PBIAS <15
- Chép nhan 0,50 < NSE < 0,65 £15 <PBIAS <25
- Khong chdp nhén _ NSE < 0,50 PBIAS > 25

2.4. Higu chinh, kiém dinh mé hinh HEC-
RAS

Nghién ctru tién hanh hiéu chinh, kiém dinh
muc nude, dd man cho khu viee TPHCM véi cac
bude thuc hién trong phan mém HEC-RAS nhu
hinh 5 véi nam budec.

Buwdre 1: Bién tap dir licu dau vao: Cac dir liéu
dau vao cho qua trinh mé phong muc nudce, do
man trong HEC-RAS dugc bién tap theo dinh
dang dir li¢u khong gian, thudc tinh cua mo hinh.
Cu thé, dit liéu DEM duoc xdy dung tir ban d6
dia hinh theo phuong phép ndi suy Topo to
Raster voi do phan giai khong gian 20 m (xem
Hinh 6a). D6i véi dit liéu sir dung dat, tir ban d6

st dung dat 2005, tién hanh gan hé s6 nham
(xem Hinh 6b). Dbi véi s6 liéu khi tuong, tién
hanh trich xuét s6 liéu mua theo ngay tai 12 diém
do mua, 2 tram khi tugng. Sau do, st dung thuat
toan ndi suy Thiessen, phan ving mua cho tung
diém do mua, tram khi tuong (xem Hinh 6¢).
Tiép theo, dua trén két qua udc tinh d6 siu tir
anh vé tinh Landsat 8, tién hanh cap nhat gia tri
d6 cao cho mang ludi séng sudi (xem Hinh 6d).
Déng thoi, bién tap dir li¢u theo dinh dang cua
HEC-RAS.

Buére 2: Thiét 1ap mo hinh: Tir dir liéu dau
vao da bién tap, tién hanh thiét 1ap HEC-RAS
theo trinh tu: thiét 1ap lu6i tinh (20 m), x4c dinh
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vi tri bién (bién trén tai vi tri song Pong Nai,
song Sai Gon bat dau chay vao dia phan
TPHCM; bién dudi 1 bién Dong), nhap sb lidu
diéu kién bién (luu lugng dong chay mé phong
tor SWAT tai hai bién trén, myc nudc quan trac
tai tram hai van Viing Tau, luong mua cho ludi
tinh), diéu kién ban dau (myc nude ludi tinh
béng 0), s6 liéu do man (hé sb phan tan 50 m?%s,
ndng do man g/L).

Buée 3: Chay mo hinh: Khai bao giai doan
moé phong (1980-2006), tan sut tinh toan theo
ngdy, tan suat in 4n tap tin dau ra theo ngay. Sau
d6, chay mo6 hinh HEC-RAS.

Buéc 4: Hi¢u chinh md hinh: DPanh gié d6 tin
cay cua két qua mo6 phong myuc nude (1990-
2006), d0 man (2006) theo ngay tai hai tram thuy

van Phti An, Nha Bé (xem Hinh 12) v4i bd thong
s6 mic dinh sir dung chi sb théng ké NSE. Sau
do, tién hanh hiéu chinh myc nuéc theo thang
(1990-1997), 36 man theo ngay (ba thang, 2-
4/2006). Néu chap nhan két qua mo phong (tirc
13 théa man NSE > 0,5) thi két thuc hiéu chinh,
chuyén sang kiém dinh. Nguoc lai, tiép tuc hiéu
chinh.

Buéc 5: Kiém dinh mé hinh: Sir dung bo
thong s6 t6i wu d3 xac dinh & bude hiéu chinh,
tién hanh kiém dinh muc nudc theo thang (1998-
2006), d0 man theo ngay (ba thang, 5-7/2006).
Néu chip nhéan két qua mé phong (tirc 13 thoa
mian NSE > 0,5) thi két thac kiém dinh. Nguoc
lai, tiép tuc quay lai budc hiéu chinh.

Anh vé tinh Landsal 8 Ban @6 Ban db sir dyng dét‘
20c5

(201? 2018) dia hlnh

Sé ligu khi twong
ngay (1980~ 2006)

Bién tap
oc tmh as Noi suy T° i
€ B ) ( ol e ) Qsan hé sb nhm) Ry

=777 "Thidtiap mé hinh ~.

S6 liéu myc nude

diéu

Khéng

7 * —
—;.@ lap le6i IinD—oGéc dinb vi tri biéD X théng (1990- 2006)
I

: S4 liéu dd man ngay
/ (2008)

L Kizh ban nén SWAT
(bd théng s tdi ru,
dong chay thang)

Nhap sb liéu
kién bién, ban dau

S6 liéu mye nude
....... thang (1290- 2006)

S¢é liéu d6 man ngay
(2006)

Kich ban nén
(b théng sé thi uru, myc
nudc thang, dd man ngay)

Hinh 5. Tién trinh hiéu chinh, kiém dinh muc nuwoc, do man
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Hinh 6. (a) Dit liéu DEM; (b) Hé s6 nhdm theo ban do sir dung ddit nam 2005; (c) Phdn viing mua
theo thudt toan noi suy Thiessen, (d) Mang luoi tram thuy van tai TPHCM

3. Két qua va thao luin

3.1. Két qua hiéu chinh, kiém dinh mé hinh
SWAT

Trén co s¢ phan tich loai bo anh huong ctuia hé
thong ho chtra va tinh sin c6 cta sb liéu quan
trac luu luong dong chay trén luu vuc song Dong
Nai, nghién ctru lya chon giai doan hi¢u chinh,
kiém dinh cho tram Phuéc Hoa, Ta Lai, Ta Pao
lan luot 12 1980-1994 (hd Thac Mo hoat dong tir

giita ndam 1995), 1985-2006, 1980-2000 (ho
Ham Thuan-Pa Mi van hanh vao nam 2001). Két
qua hiéu chinh, kiém dinh luu lugng dong chay
theo thang cia mo6 hinh SWAT tai ba tram trén
dugc thé hién nhu bang 3. Qua d6, cho thiy mo
hinh SWAT mo6 phong luu luong dong chay &
murc chép nhan tai ca ba tram Phudc Hoa, Ta Lai
va Ta Pao.

TAP CHI KHi TUQONG THUY VAN
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Bdng 3. Hiéu chinh, kiém dinh lweu lwong dong chay theo thang ciia mé hinh SWAT

Tram Hiéu chinh Kiém dinh
' NSE PBIAS (%) NSE  PBIAS (%)

Phude Hoa

\ 2 2 4 23,1
(hiéu chinh: 1980-1986, kiém dinh: 1987-1994) 0.7 7,56 0.7 3,16
Ta Lai

\ 21 -1
(hiéu chinh: 1985-1995, kiém dinh: 1996-2006) 0,77 68 0,79 3,97
Ta Pao 0,70 20,75 0,77 -15,50

(hi¢u chinh: 1980-1990, kiém dinh: 1991-2000)

——Thuc do ===M5& phdng
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Hinh 7. Luu luong dong chay theo thang tai tram Phudc Hoa (1980-1994
—Thycdo -=-M3 phéng

Higu chinh: 1985-1995
NSE =077
PBIAS = -21,68

Kiém dinh: 1996-2006
NSE = 0,79
PBIAS = -15.97
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Hinh 8. Luu luvong dong chay theo thang tai tram Ta Lai (1985-2006)
——Thrc do === Mb phéng
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Thang

Hinh 9. Luu lvong dong chay theo thang tai tram Ta Pao (1980-2000)
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3.2. Két qua hiéu chinh, kiém dinh vé muwc
nwoc, dp man ciua mo hinh HEC-RAS

Trén co sé phan tich tinh sin co cua sé liéu
quan tric muc nude tai TPHCM, nghién ctru tién
hanh hiéu chinh, kiém dinh muc nuéc theo thang
cua mo6 hinh HEC-RAS tai hai tram Phit An, Nha
B¢ lan luot 12 1990-1997, 1998-2006. Két qua
hiéu chinh, kiém dinh myc nuéc tai tram Phii An
déu tét v6i gia tri NSE lan luot 1 0,78 va 0,73.
Tuong ty, tai tram Nha Be, gia tri NSE ctia muc
nudc cho giai doan hi¢u chinh, kiém dinh déu
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t6t, 1an lugt 14 0,77 va 0,72.

Dbi v6i do man, do giéi han vé dir liéu nén
nghién ctru tién hanh hiéu chinh, kiém dinh d6
man theo ngay cua mo6 hinh HEC-RAS tai hai
tram Phi An, Nha B¢ 1an luot trong céc thang 2-
4/2006 va 5-7/2006. Két qua hiéu chinh, kiém
dinh d6 man tai tram Pha An déu tot voi gia tri
NSE lan luot 13 0,69 va 0,68. Twong tu, tai tram
Nha Be, gia tri NSE cua d0 man cho giai doan
hiéu chinh, kiém dinh & mic chap nhén, 1an luot
120,56 va 0,51.

——Thyc do ===Ma phdng
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Hinh 12. Bo man theo ngay tai tram Phu An trong nam 2006
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Hinh 13. Bo man theo ngay tai tram Nha Bé trong nam 2006

3.3. Xu hwong do sau ngdp lut, djp mdn theo
thoi gian

Két qua phan tich xu huéng do sau ngap lut
trong giai doan 1980-2006 va kich ban BbKH
RCP 4.5 2016-2035 dugc thé hién 1an lugt nhu
hinh 14 a va b. Tuong tu, két qua phén tich xu
hudéng d6 man trong giai doan 1980-2006 va
kich ban BDKH RCP 4.5 2016- 2035 dugc thé

! chi din
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hi¢n 1an lugt nhu Hinh 14 ¢ va d. Theo d6, c6 thé
thdy ngap lut, xdm nhap man chi yéu c6 xu giam
hodc khong ddi trong giai doan 1980-2006. Tuy
nhién, & kich ban BDKH RCP 4.5, ca hai hién
tuong nay c6 xu hudng tang manh tai cac khu
vuc ven song, kénh rach tir phia Nam TPHCM
dan 1én phia Béc. Pic biét, huyén Can Gio 1a
khu vyc bi anh huéng nang né nhat.
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Hinh 14. (a) Xu huong do sau ngdp lut (1980 - 2006); (b) Xu hudng do sau ngap lut (2016 - 2035,

RCP 4.5); (c) Xu huong do man (1980 - 2006),

3.4. Phin ving bién déi khi hau theo xu
huwong dj sau ngdp lut, dp man

Két qua phan ving BDKH dua trén xu hudng
d6 sau ngap lut véi y nghia thong ké di kém cho
tung kich ban duoc thé hién lan luot trong Hinh
15 a va b. Tuong tu, két qua phan ving BDKH
dua trén xu huéng d6 man véi y nghia thong ké
di kém cho tung kich ban dugc thé hién lan lugt
nhu hinh 15 ¢ va d. Theo d6, c6 thé thiy ngap
TAP CHI KHI TUQNG THUY VAN

(d) Xu hwong do man (2016 - 2035, RCP 4.5)

lut, xdm nhap man chii yéu ¢6 xu hudng khong
r0 rét hoac it 1o rét trong giai doan 1980-2006.
Tuy nhién, ¢ kich ban BDKH RCP 4.5, ca hai
hién tugng nay co6 ti 1€ xu hudng rd rét hodc rat
r0 rét gia tang tai cac khu vuc ven song, kénh
rach tir phia Nam TPHCM dan 1én phia Béc. Pic
biét, huyén Can Gio 1a khu vuc bi anh hudng
ning né nhét.
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Hinh 15. (a) Phdn vung BDKH theo do sau ngap lut (1980- 2006); (b) Phan ving BPKH theo do
sau ngap lut (2016- 2035, RCP 4.5), (c) Phan ving BDKH theo do man (1980- 2006), (d) Phan
vung BDKH theo do man (2016- 2035, RCP 4.5)

4. Két luan

Trén co s¢ tich hop hai mé hinh thuy véan
SWAT va thuy luc HEC-RAS da duogc hi¢u
chinh, kiém dinh vé luu luong dong chay, muc
nuée, 46 man, nghién ctru di cho thiy néu trong
giai doan 1980-2006, ngap lut, xam nhap man
chu yéu c6 xu hudng khong rd rét hodc it rd rét
thi sang kich ban BDKH RCP 4.5 2016-2035, ca
hai hién tugng nay co6 ti 1¢ xu hudng ro rét hoac

rat ro rét gia tang tai cac khu vyc ven song, kénh
rach tir phia Nam TPHCM dan 1én phia Bic. Dac
biét, huyén Can Gio 1a khu vuc bi anh huong
ning né nhat. V4i nhimg phat hién nay, c6 thé
cung cip thong tin hitu ich cho cong tac quan 1y,
quy hoach stir dung dat, thuy loi, cép nudc trén
dia ban TPHCM trong bdi canh BPKH ngay
cang dién bién phuc tap, kho luong.
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RESEARCH ON APPLICATION OF MODELS FOR TRENDING EVAL-
UATION OF FLOOD AND SALINIZATION IN CLIMATE CHANGE
CONTEXT. PILOT RESEARCH IN HO CHI MINH CITY

Vu Thuy Linh'?, Nguyen Duy Liem?, Phan Thi Ha? Ho Minh Dung?*, Nguyen Kim Loi*
"Ho Chi Minh City Department of Natural Resources and Environment
Ynstitute for Environment and Resources - Vietnam National University, Ho Chi Minh City
’Nong Lam University - Ho Chi Minh City
“Institute for Computational Science and Technology

Abstract: The study integrated SWAT and HEC-RAS models to simulate and analyze the trends
of inundation and saltwater intrusion in Ho Chi Minh City under baseline scenario (1980-2006)
and RCP 4.5 climate change scenario (2016-2035). For SWAT model, stream flow was calibrated
and validated at an acceptable level at three stream gauges of Phuoc Hoa, Ta Lai and Ta Pao in the
Dong Nai river basin. Similarly, for HEC-RAS model, the process of calibration and validation of
water level and salinity concentration was done with acceptable levels at two hydrological stations
of Phu An and Nha Be in the city. Using the SWAT and HEC-RAS models combined with trend analy-
sis of Mann-Kendall test and Theil-Sen slope, it showed that in the period 1980-2006, inundation and
saltwater intrusion mainly tended to be insignificant or minor significant. However, in RCP 4.5 cli-
mate change scenario (2016-2035), both of these phenomena would have an increase of major or
moderate significant trends in the riverside and canals of the city. Especially, Can Gio district would
be the most affected area. With these findings, it can provide useful information for the management
and planning of land use, irrigation and water supply in Ho Chi Minh City under unpredictable cli-
mate change.

Keywords. Climate change, Flood, HECRAS, Ho Chi Minh City, salinization, SWAT.
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CHARACTERISTICS AND APPLICABILITY OF GRANU-
LATED BLAST FURNACE SLAG (GBFS) AS CONSTRUC-
TION MATERIALS IN VIETNAM

Nguyen Ngoc Truc!

Abstract: Granulated Blast Furnace Slag has been used for concrete admixtures for a long time
in Vietnam, but it has not noticed for many other purposes of construction. Many factories of iron
and steel productions in Vietnam are not interested in GBFS. The quality of GBFS is often unstable,
its composition and properties are often changed. This is one of the barriers to the widespread adop-
tion of GBFS. This paper focuses on the engineering properties of GBFS as a basis for applicabil-
ity assessment to construction materials. The obtained results indicate that GBF'S in Vietnam have
grained grade in range of medium to course size, bulk specific gravity is approximate 1.0 g/cm’,
specific gravity is less than 2.3 g/cm® and content of CaO and SiO: is around 35-38%. It is suitable
for civil engineering works and ground improvement materials. However, it should be noted that di-
rect use of GBFS for concrete and mortar will meet difficult and not suitable, so this possibility of

application should be further studied.

Keywords.: Granulated blast furnace slag, concrete mixture, slump, flexural strength, compres-

sive strength.
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1. Introduction

Granulated blast furnace slag (GBFS) is ma-
terial created by rapid cooling of a slag melt of
suitable composition, obtained by smelting iron
ore in a blast furnace, consisting of at least two
thirds by mass of glassy slag and possessing hy-
draulic properties when suitably activated [1-2].
GBFS mentioned in this study has a coarse-grain
sand shape-liked, which is smaller than 5mm and
contains less fine-grain composition. GBFS is
mainly in form of glass and its grains are ex-
tremely angular. The composition of GBFS is a
combination of silica and other non-ferrous
compositions of iron ore, ash from coke used as
a reducing material, and limestone auxiliary ma-
terial [8]. Fig. 1 shows the process of generating
iron and steel slag, and Fig. 2 is a photo of the
blast furnace slag of Tuyen Quang iron steel fac-
tory.
"VNU-School of Interdisciplinary Studies,

Vietnam National University, Hanoi
Email: trucnn@yvnu.edu.vn

Nowadays, as a result of improving environ-
mental awareness, iron and steel slag is highly
regarded as a recycled material that can reduce
impacts on the environment due to its resource-
conservation and energy-saving effects. Table 1
gives a general view of primary characteristics
and applications of iron slag in the word.

Some resource-poor countries have success-
fully commercialized GBFS as a substitute for
natural sand that Japan is a typical case. How-
ever, technological know-how is a trade secret,
which could not shared. Therefore, the research
to apply GBFS as construction materials is still
ongoing in the world.

Scientists have tried to study local GBFS to
evaluate the behavior, properties, and the re-
placement ability for natural sand in fine aggre-
gate of concrete and cement mortar. Among
them, Ganesh Babu and Kumar (2000) made an
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endeavor to determine the effectiveness of 28-
day curing time of concrete mixture at different
levels of GBFS replacement. The GBFS re-
placement is conducted from 10% to 80% and
the compressive strength after 28 days curing
were assessed [3]. Kelly (2008) considered
GBFS as a material applying to geotechnical en-
gineering and studied under aspect of physical
and chemical properties, densification, shear

strength, and permeability [4]. A conclusion by
Nataraja et al., (2013) from the testing results on
GBFS sand confirmed that it can alternate apart
of natural sand to GBFS in cement mortar from
the view point of compressive strength. The al-
ternative of GBFS may be up to 75 percent [6].
Meanwhile, the amount of that alternative in the
study of Sumana et al., (2016) is 50% of fine ag-
gregate [9].

Air-Cooled Slag Crusher Screen
Ironore {Air-Cooled)
- Coke —> m#&&
m\: -raw Cooling Yard
Limestone|
Granulated Slag
{Water-Cooled)
Slag
280 ]»;gflanl -,I—L‘ ﬂ &
Pig EL @
Tron Granulater M“ o]
Hat Air

Blast Furnace

%

Fig. 1. Process of generating iron slag

Fig. 2. Granulated blast furnace slag of Tuyen
Quang iron steel factory

GBFS has been applied to concrete admix-
tures in Vietnam for a long time, but applying as

TAP CHI KHI TUQNG THUY VAN

material for civil engineering works, ground im-
provement material, etc., has not almost unno-
ticed. Many steel and iron factories in Vietnam
have not cared about quality of GBFS. In the
other words, Vietnam’s GBFS has often unstable
quality. Its composition and properties are often
changed. This is one of the obstacle of applica-
tion of GBFS to the abundant purpose of con-
struction. Therefore, studying the applicability
of GBFS for construction material production in
Vietnamese conditions is an urgent requirement
in terms of economic, technical and environ-
mental aspects. This study will outline some of
the key features of GBFS and their applicability
as construction materials.
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Table 1. Characteristics and applications of

iron slag [8]
Characteristics Applications
Raw material for Portland blast
Strong latent furnace slag cement

hydraulic  property
when finely ground

Blending material for Portland
cement

Concrete admixtures
Raw material for cement clinker
(replacement for clay)
Material
works,
material (Backfill material, earth
material,
road
material,
material,
drainage layers, etc.)

Low Na;O and K20

Latent for civil

property

hydraulic engineering

ground  improvement

embankment
subgrade
sand
ground

cover
material,
improvement

Lightweight,
angle
friction, large water
permeability

large
of internal

compaction

Does not contain
chlorides.

- Fine aggregate for concrete
No alkali-aggregate gereg

reaction
Fertilizer Calcium silicate fertilizer
composition (CaO, Soili ;
$i02) oil improvemen
2. Methids of study

To determine and assess the properties of
GBFS, this study conducted a series of experi-
ments directly on GBFS and indirectly on
GBFS-contained hard concrete. GBFS was com-
pared with NS through indirect experiments. In
other words, the slag was considered as fine ag-
gregate in concrete.

2.1. Sample preparation

The GBFS used in this study was taken from
Tuyen Quang iron steel factory, one of a typical
slags in Vietnam. Its chemical composition is
given in Table 2. Herein, content of SiO, and
CaO is the most considerable factor. Accord-
ingly, that of SiO2 accounts for 35.86% and CaO
is 38.72%.

Materials used in this study include coarse-

RESEARCH ARTICLE

grain sand shape-liked of GBFS, coarse-medium
size of nature sand, Portland cement, and water.
Natural sand (NS) used in this research has mod-
erate gradation with specific gravity of
2.64g/cm?, and dry specific gravity of
1.480g/cm?>. The analysis results of GBFS and
NS are compared to Vietnamese building stan-
dard TCVN 7570:2006 [10]. Portland cement
used for this study is PC40 with a density of 3.12
g/cm?, a specific gravity of 1.865g/cm?, and sur-
ficial area of 340 m*kg.

Table 2. Chemical composition of the studied
GBFS

hem. .
Chem. /KN Si02 Ca0 ALO3 Fex03 MgO SOs
comp.

Content 0.94 35.86 38.72 11.71 0.73 8.61 0.16 <107 0.65

cr  s*

Beside the preparation of granulated slag
samples, the slag was also mixed with NS as par-
tial replacement of fine aggregate in concrete.
Four specimen sets were prepared, in which the
control mix contains 100% NS and the remain-
ing 3 specimen sets were prepared with differ-
ent alternative GBFS/NS ratio of 40/60, 50/50,
and 60/40, respectively. Crushed rock is an im-
portant composition of concrete, which it has di-
ameter of 20mm in maximum. The ratio of
water/cement (w/c ratio) was equal to 0.56 and
0.66 in order to keep the initial slump of the mix-
ture around 9.0 and the slump after 30 minutes
around 6.0-6.5 among the GBFS/NS ratios. The
amount of each material need for concrete is
given in Table 3. Those materials were mixed to-
gether in order to conduct the experiments and
to cast into block with the dimension of 150 x
150x150 mm for compressive strength test and
150x150x300 mm for flexural strength test.

Table 3. Composition of concrete mixture [7]

Fine aggregate (kg)

Sample set Cement PC40 (kg) Crushed rock (kg) Water (/)
Total NS GBFS
Mo 35.2 110.4 722 722 0 19.8
M 35.2 110.4 722 433 289 21.6
M: 35.2 110.4 722 36.1 36.1 22.6
M; 35.2 110.4 722 289 433 23.1
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2.2. Bulk specific gravity of concrete mix-
ture

Fig. 3 shows an image of determination of
bulk specific gravity of concrete mixture. The
testing procedure is as follows: pour and com-
pact the concrete mixture to a 5-letter volume
mold, use a flat ruler to remove the excessing
mixture from mold surface, remove the adhesive
from the outside and determine the volume of all
mold to 0.2% accuracy. This experiment agrees
well with construction standard of TCVN
3108:1993.

2.3. Slump test

Fig. 4 expresses the images of slump test of
the concrete mixture. This is the method of de-
termining the flexibility of the concrete mixture.
The experiment are determined by pouring the
concrete mixture through a hopper into 3 layers,
each layer makes up about one-third the height
of the mold. After the concrete mixture is stable,
take the hopper out for 5-10 seconds. Measuring
the height difference before and after hopper re-
leased, and the slump of concrete is then be de-
termined. This experiment is in accordance with
construction standard of TCVN 3016:1993 [10].

Fia © 13 =

o
—

Fig. 4. Determination of slump of concrete
mixture
2.4. Time of setting

This experiment agrees well with construc-
tion standard of TCVN 9338:2012 [11].Before
carrying out the experiment, use a pipet tube to
remove the water from the surface of the con-
crete mixture. The penetration resistance is then
determined by inserting a needle into a force-
meter and the needle surface contact with the

TAP CHI KHI TUQNG THUY VAN

mixture surface. Apply force vertically to the
force-meter slowly until the needle penetrates
deep enough into the mixture (25 — 2) mm. The
time required for penetration is 10— 2 s. Meas-
uring the penetrated force and the trial time. The
penetration resistance is, therefore, calculated by
dividing the recorded penetrated force by the
area of the tip of the needle. Recording the cal-
culated results with the precision up to 0.1 MPa

Fig. 3. Determination of bulk specific

gravity of concrete mixture

2.5. Compressive strength

The compressive strength is determined by
testing with the sample sets. Each set consist of
three specimens. The standard size of a piece for
determination of compressive strength is 150%
150150 mm. Compressive strength is inspected
for each specimen set with curing time of 3, 7,
and 28 days. Defining the force-bearing area of
the specimen with measuring precision of paral-
lel edge pairs of two compressed sides up to
Imm. The determining of compressed area of the
top and bottom sides is in accordance with the
average values. Thence, the failure load is de-
fined. The maximum force obtained is the load
need to destroy the sample.

Compressive strength is calculated by the fol-
lowing equation: R = ¢ x E, , Where P is the fail-
ure load (daN), F is force-bearing area of the
sample (cm?), o is the conversion coefficient.

2.6. Flexural strength

Fig. 5 shows the sampling and testing of flex-

S6 phuc vu Hpi thao chuyén dé



ural strength of the GBFS concrete. It is deter-
mined by gradually apply load onto three con-
crete blocks under standard condition until the
specimen failed. Specimens were cast into the
cylindrical metal mold. The cylindrical specimen
is, then, inserted into the flexural system and
conducted the experiment by increasing the ve-
locity of applying load from 10N/s — 50N/s until
the specimen failed. Recording the maximum
load need to the specimen failed. The flexural
strength of trial specimen Ru (N/mm?) is then
calculated by the equation:

Ru=1.5x( By x1

2
force (N), 1is the ﬁistance between two points of

), where Pu is the flexural

applying force (mm), b and h is the width and
the height of the trial specimen, respectively

Fig. 5. Sampling and testing of flexural
strength

3. Results

3.1. Grained size distribution of GBFS

The curves of grain size distribution of some
Vietnamese GBFS are given in Fig. 6. In gen-
eral, the curves of the slag mentioned here are in
range of upper and lower limit of the standard
TCVN 7570 [12].

RESEARCH ARTICLE
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Fig. 6. Grained size of the GBFS of several
sources in Vietnam [5]
3.2. Fundamental characteristics of typical
GBFSs in Vietnam
The physical and chemical properties of some
GBFSs in Vietnam are given in Table 4 and 5.
The chemical composition of general Japanese
GBFS in is also given for comparation purpose.
It can be seen that some GBFSs in Vietnam have
basic properties different from that of Japan,
even its composition and characteristics are dif-
ferent from batches.
Table 4. Typical composition of GBFS in Hoa
Phat and Thai Nguyen steel [5]

Chemical GBFS GBFS
composition Hoa Phat Thai Nguyen
MKN 0.99 -
Si02 35.54 36.12
CaO 40.95 37.65
Al203 10.95 12.74
Fe203 0.72 2.36
MgO 9.20 8.19
SO3 0.14 0.26
K20 0.67 0.91
Na20 0.43 0.16
TiO2 0.32 0.30
MnO - -
P205 - -
Cl- <0.001 <0.001
S2- 0.62 0.72

Table 5. Typical physical properties of some GBFES in Vietnam (tested results and adapted to [5])

Parameter GBFS Thai Nguyen GBFS Hoa Phat GBFS Tuyen Quang
Specific gravity, g/cm? 2.297 2.558 2.473
Water absorption 2.98 2.52 2.22
Bulk density, g/cm? 0.821 1.096 1.027

Larger than course
grained sand
11.8
3.12

Grain size (by TCVN 7570:2006) Course grained sand Course grained sand

1.7
3.36

2.1
3.07

Grain > 5 mm, %
Modune of grain (grain<5 mm)
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3.3. Effect of GBFS on slump of concrete

The higher slump gets, the more cement,
water, and additives are used; so the concrete is
dehydrated and separated between rock frag-
ments and cement. The obtained result of chang-
ing of slump is shown in Fig. 7. For each sample
with different NS and GBFS ratio, the initial
slump and the slump after 30 minutes varied sig-
nificantly. In particular, the significant difference
is identified between the specimens of constant
water/concrete ratio (w/c = 0.56) and inconstant
water/concrete ratios (w/c = 0.56 - 0.66). For the
specimen set with w/c = 0.56, the experiments
are performed for three sets, i.e., MO (0%
GBFS), M1' (40% GBFS), and M2' (50%
GBFS). For the specimen set with the inconstant
ratios of w/c = 0.56-0.66, the experiments are
performed for four sets, namely, MO (0/100), M1
(40/60), M2 (50/50), M3 (60/40).As the amount
of water keeps constant, the slump of the con-
crete mixture significantly reduces if the GBFS
increases. The initial slump was 9.0cm with 0%
GBFS and sharply dropped to 2.5¢cm and 2.0cm
when the GBFS amount reaches to 40% and
50%. The results indicate that the replacement
of GBFS will significantly reduce the flowabil-
ity of the concrete.
—

——Initial slump, water =
incontant

\-/,,_/ —=—Slump after 30min,
water = incontant
Initial slump, water =
contant

=
v d W O

Slump, em

=R CRTTN

——Slump after 30min,
water = contant

60

20 30 40
Percentage of GBFS

Fig. 7. Relationship between GBFS and slump

of concrete
3.4. Effect of GBES on setting time of con-

crete

The initial setting time and completed setting
time for four sets of specimen are taken into ac-
count. The obtained results express the relation-
ship between the setting time and the weight
ratio of GBFS used in the concrete mixture. Fig.
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8 shows that if the weight ratio of GBFS in-
creases from 0 to 60%, the setting time will in-
creases. In another word, the setting time will be
longer with the increasing of percentage of
GBFS.

450 T T
Time | —a—|nitial setting time

—+— Completed setting time
400 ——

350 ——

300 ——

230

0 I 10 I 20 I 30 I 40 I 30 I 60
% GBFS
Fig. 8. Content of GBFS and setting time of
the concrete mixture

3.5. Effect of GBFS on compressive strength
of concrete

The compressive strength of the specimens in
two cases, 1.e. constant and inconstant w/c ratio,
was determined to evaluate the strength and the
effect of water ratio in the concrete mixture with
different percentage of GBFS. Fig. 9 shows the
results of compressive strength for different per-
centage of GBFS in case of ratio of w/c = 0.56-
0.66 and initial slump be around 9. From this
figure, one can recognize that the compressive
strength increases as the curing time get longer.
It is observed for all the specimens. In this case,
compressive strength at all mixture ratio and all
curing time e of replacement GBFS specimens
is significantly lower than those of control mix.
It also should notice that the percentage of GBFS

is lower, the compressive strength is higher.
330

£ 300

=

=i

g 25.0

2200 ——N0, GBFS/NS = 0r100

= —=—NM1, GBFS/NS = 40/60

E 15.0 M2, GBES/NS = 50/30
——M3, GBF$/NS = 60/40

10.0 . , . . .
0 5 10 15 20 25 30

Curing time, day
Fig. 9. Compressive strength of concrete with
w/c ratio = 0.56-0.66,slump =~ 9cm
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10.0 . . . . .

0 5 10 15 20 25 30
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Fig. 10. Compressive strength of concrete with
w/c ratio = 0.56, slump changed

When the water ratio is constant, i.e., w/c
ratio = 0.56, the initial slump decreases from
9.0cm with replacement GBFS = 0% to 2.0cm
with replacement GBFS = 50% (Fig. 10). In this
case, values of compressive strength of the spec-
imen M1’, M2’ is approximate that of control
mix of MO. The compressive strength values in-
crease gradually over curing times of 3, 7, and
28 days for all specimens with different replace-
ment GBFS. The compression strength is inverse
ratio to percentage of GBFS.

3.6. Effect of GBES on flexural strength of
concrete

The flexural strength of concrete is deter-
mined to evaluate the bending resistance ability
of concrete specimens. This experiment is just
performed in case of w/c ratio changed, i.e.
slump of all specimens is around 9cm. Fig. 11
expresses the obtained results in case of w/c ratio
=0.56-0.66 and slump =~ 9cm. It shows that flex-
ural strength of concrete decreases as the per-
centage of GBFS replaced increases. The
difference of flexural strength is remarkable
comparing between specimens of replacement
GBFS with the control mix specimens. Flexural
strength of concrete also increase over time.
However, the impressive increase is just ob-
tained from the date of 3 to 7. After 7 days the
increase gets gradually slow until the date of 28",
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Fig. 11. Compressive strength of concrete in
case w/c ratio = 0.56-0.66, slump = 9cm

4. Discussion

In the recent years, under pressure on natural
resources, environmental protection, and eco-
nomic development, GBFS has been widely used
for a variety of purposes. In Vietnam, although a
huge amount of GBFS has been produced annu-
ally, they are still not cared about utilizing func-
tion yet. GBFS herein is just used a part as
cement admixture and the remaining is for ex-
port purpose. Besides, the quality of domestic
GBFEFS is not controlled, the composition and
properties are unstable.

There have been studies about the use of ac-
tivated GBFS as an additive for cement produc-
tion, additive for concrete and mortar, backfill
material, earth cover material, embankment ma-
terial, road subgrade improvement material, sand
compaction material, ground drainage layers,
etc. However, those studies have been in small
scale. The authorities association of Vietnam
government, i.e. Ministry of Construction, has
been issued the guideline on iron and steel slag
for use as construction materials after decision
No0.430/QD-BXD [5], and the related building
codes such as TCVN 4315:2007 [13].

A considerable scientific projects aiming at
“study granulated blast furnace slag for cement
production in Vietnam” have been executed.
This study gave the crucial assessments about
the use of GBFS as an additive for cement and
concrete production as well as their influence on
environment and human health. Ministry of Con-
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struction of Vietnam has issued the technical
guidelines related to use of GBFS. This men-
tioned about the classification and identification
of the properties, the impact on environment of
iron and steel slag, and the use as construction
materials. The guideline also addresses on the
applications of GBFS as the mineral additive for
cement, concrete production, as fine aggregates
for concrete, material for embankment, road con-
struction, as well as guide for use of iron and
steel slag. However, the guidelines is still quite
basic, no specific and detail instructions for each
types of slag at different stages of designation,
construction, and maintenance, etc. Hence, there
could be many difficulties during using each
type of slag due to the unclear and less detailed
instructions. In fact, most of the GBFS in Viet-
nam has only been used as an additive in cement
production. Research and application of GBFS
for abundant purposes of construction materials
has been almost neglected.

This study contributes to supply several tech-
nical properties and characteristics of typical
GBFS in Vietnam as a basis for their application
for construction materials purposes. The ob-
tained results indicate that GBFS is in range of
medium to coarse grained size, bulk density is
approximate 1.0 g/cm3, specific gravity is just
2.2 g/cm3, and content of CaO and SiO2 is
around 35-38%. This basic properties of Viet-
namese GBFS is different from that of Japan as
well as other developed countries. Mechanical
properties of GBEFS is also indirectly evaluated
by concrete mixture used a part of this slag. The
study experimented two cases of water/cement
ratio for the concrete mixture, i.e. w/c ratio is
constant and inconstant. As w/c ratio is constant,
the difference of compressive strength of the
specimens is almost negligible. Although there
is also a small gap of compressive strength be-
tween control mix of M0 and the replacement
GBFS specimens of M1’ and M2’. However, the
slump of concrete mixture is totally different.
The initial slump of M1’ and M2’ gets 2.5cm
and 2.0cm. Concrete mixture with such slump
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will cause difficulties for the actual construction.
For w/c ratio is inconstant, which slump is kept
at 9.0cm the difference of compressive and flex-
ural strength between control mix of M0 and the
rest ones is significant. Compressive and flex-
ural strength of the specimens decrease as the
amount of GBFS increase in the concrete mix-
ture. With the obtained results, one can suggest
an optimum ratio of the replacement between
GBFS and NS is 50/50. This may be the medium
ratio and be suitable for different parameters of
concrete. To make the GBFS-concrete approach
the quality of NS-concrete, beside GBFS/NS
ratio, it is recommended to apply appropriate ad-
mixture. This issue should be further analyzed in
subsequent studies.

5. Conclusion

The quality of GBFS in Vietnam is normally
not controlled, its composition and properties are
unstable. This may lead to difficulties in appli-
cability of GBFS as construction material pur-
poses. This paper focuses on the technical
properties of some GBFSs for construction ma-
terial purposes. The findings are given below:

- GBFS in Vietnam is commonly in range of
medium to coarsed grained size, content of CaO
and Si0O2 is around 35-38%. This basic proper-
ties of Viernamese GBFS is different from that
of Japan, where the slag is almost controlled in
high and stable quality.

- The mechanical properties of GBFS is indi-
rectly evaluated. In case of the w/c ratio = 0.56,
slump of the concrete mixture decreases as the
GBFS increases. The compressive strength of
the partial GBFS specimens reaches value of the
control mix. In case of the w/c ratio = 0.56-0.66,
slump is kept almost constant. The compressive
strength values at all mixed ratio and all curing
time of replacement GBFS specimens is lower
than those of control mix. The amount of GBFS
is lower, the compressive strength is higher.
Flexural strength of the specimens decreases as
the amount of GBFS increases. Flexural strength
values of the partial GBFS specimens are lower
than those of control mix.

S$6 phuc vu Hi thao chuyén dé
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- GBFS in Vietnam are suitable for making ment materials. However, it should take much
civil engineering works and ground improve- more studies to make it clearer.
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UNG DUNG LOC KALMAN TRONG HAU XU LY KET
QUA DU BAO QUY PAO VA CUONG PQ BAO CHO MOQT
SO MO HINH DU BAO SO TRI TOAN CAU

Tran Hong Thai', Vé Vin Hoa!

Tém tit: Bai bdo nay trinh bay két qud vmg dung phwong phdp loc Kalman d@é hdu xit Iy két qua

duw bao quy dao va cuong do tir cac moé hinh 6 tri toan cau GSM ciia Nhdt Ban, GFS cia My va IFS

ciia Trung tam Dy bdo thoi tiét han vica Chdu Au theo hai phwong dn khéc nhau. Céc két qua danh

gid cho 24 con bdo trong cdc mita bido 2015-2019 da cho thdy chdt heong dw bdo quy dao va cueong

do bao da dvwoc cai thién dang ké khi ap dung loc Kalman dé hiéu chinh trong do phwong an hi¢u

chinh truc tié}) gia tri dy bao cua mo hinh dem lai nhiéu hiéu qua nhat. Mirc dé cdi thién tang theo

han du bao.

Tw khoa: Loc kalman, quy dao bdo, cuwong dé bao, mo hinh so tri toan cau.

Ban Bién tap nhan bai: 11/12/2019

1. Mé dau

Trong nhiéu ndm tré lai day, cac san pham dy
béo tir cac md hinh du bao thoi tiét s6 tri (NWP)
& quy mo toan cau va khu vuc da dugc trién khai
g dung trong nghiép vu du béo tai nhiéu co
quan dy bao KTTV ¢ Viét Nam va 1a ngudn
tham khao khong thé thiéu trong cac qui trinh dy
bao cac hién tuong thoi tiét nguy hiém. Trong
nghi¢p vu du bao bao, bén canh viéc cung cép
cac san pham du bao trudng, cac md hinh NWP
con cung cap cac san pham du bao quy dao va
cudng do bdo. Cho dén nay, dd cé rat nhiéu
nghién ctru tmg dung cac md hinh NWP toan cau
hoac khu vuc trong du bao quy dao va cuong do
bdo ¢ Viét Nam nhu Kiéu Thi Xin va cong sy
(2002) [11], Phan Van Tan va Bui Hoang Hai
(2004) [4], Phan Vin T4n va Nguyén Lé Diing
(2009) [5], Tran Tan Tién va cong su (2009 [9],
2010 [7], 2012 [8]), Hoang Ptrc Cuong va cong
su (2011)[1], VO Van Hoa va cong su (2008 [2],
2012 [3]),... Cac cong trinh nghién ctru nay déu
chi ra dugc kha nang g dung cua cac mo hinh
NWP, hé théng du béo t6 hop trong du béo quy
dao hodc cuong do bao trén khu vuc bién Pong
Viét Nam. Ngoai ra, cac két qua danh gia ciing

'Tong cuc Khi twong Thity vin
Email: vovanhoa80@yahoo.com
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Ngay phan bién xong: 12/12/2019  Ngay dang bai: 20/12/2019

cho thay hdu hét cac mo hinh va hé théng du bao
t6 hop déu ton tai nhitng sai s6 hé thong nhat
dinh trong duy bao quy dao va cuong do bao.

Dé cai tién chat luong dy bao quy dao va
cuong d6 bao cua ciac md hinh NWP va hé thong
du bao t6 hop, rat nhiéu hudng nghién ctu da
dugc trién khai nhu img dung so d6 ban dau hoa
xody dé chinh x4c héa vi tri tim va cudng do bio
trong trudng ban dau (Phan Vian Tan va Bui
Hoang Hai (2004) [4], Phan Vin Tan va Nguyén
Lé Diing (2009) [5],...), tng dung ban dau héa
xody voi ddng hoa sb lidu dia phuong (Tran Tan
Tién va cong sy, 2009 [9]) dé nang cao chét
lugng trudng ban dau cho cdc mod hinh NWP,
ung dung du bao td hop dé nim bat duoc cac
ngudn bat dinh va tao ra du bao trung binh t6 hop
t6t nhat (Tran Tan Tién va cong sy (2010 [7],
2012 [8]), V& Van Hoa va cong su (2008 [2],
2012 [3])),...Tuy nhién, huéng nghién ctru ing
dung cac phuong phap théng ké dé hiéu chinh
du bao quy dao va cuong do bio & Viét Nam van
con nhiéu han ché.

Bai bao nay sé tap trung trinh bay két qua
nghién ctru rng dung phuong phép loc Kalman
dé: 1) hiéu chinh truc tiép két qua du bao quy
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dao va cuong do tir cac mo hinh s6 tri toan ciu
GSM cua Co quan khi tugng Nhat Ban (JMA),
GFS ciia Cyc quan tri khi quyén va dai duong
My (NOAA) va IFS cua Trung tdm dy bao thoi
tiét han vira Chau Au (ECMWF), va 2) hiéu
chinh phuong trinh sai sé dang hdi quy tuyén
tinh don bién. Céc phan tiép theo sé& trinh bay
khai quat vé co s& 1y thuyét cia phuong phap loc
Kalman va cach thirc ap dung cho bai toan hi¢u
chinh dy bao qui dao va cuong do bao, tap )
liéu thtr nghiém va phuong phap danh gia. Mot
s6 két qua nghién ctru thir nghiém dua trén sb
liéu du bao cua 24 con bao trong cac mua bao tur
2015-2019 dugc dua ra trong phan 3 ctia bai bao.
Cudi cung la mot s6 két luan va dé xuat mot sd
hudng nghién ctru tiép theo.

2. Phwong phap va tap s6 liéu nghién ciru

2.1. Khai quat vé phwong phap loc Kalman

Phuong phép loc Kalman (goi tit 1a KF, Per-
son (1991) [13]) 1a mot bo loc dé quy cho phép
danh gia trang thai cua mot h¢ dong luc tuyén
tinh. Mgt cach khai quat, KF 1a mot tap hop céac
phuong trinh toan hoc mo ta mot phuong phap
dé quy cho phép danh gia trang thai an ctia mot
hé dong luc véi sai ) thép nhat tir s lidu do gian
tiép vé hé nay. Gia thiét c6 mot hé dong luc
tuyén tinh dugc dic trung boi vector trang thai x
kich thude N, cung cap thong tin can thiét dé co
thé mé ta hé. Theo KF, vector nay bién ddi tuyén
tinh theo thoi gian va thé hién mat dong luc cua
hé théng:

X, =AxXx, +Bxu_,+w,_,

(1)

Trong d6 xx 1a vector trang théi thoi diém hién
tai, xx1 1a vector trang thai thoi diém trude do,
k1 1a vector diéu khién hé thong tai thoi diém
trudc do, wi 1a vector dac trung cho do bét dinh
ctia hé thdng do quy luat tuyén tinh mo ta thong
qua ma tran A chi 1a gan ding. Ma tran A kich
thude NxN c6 tén goi ma tran chuyén dich trang
thai mang thong tin vé quy luat hoat dong ctia hé
thdng. Ma tran B duoc dua vao phuong trinh dé
dic trung cho cac qua trinh bén ngoai didu khién
hé théng dang xét tac dong thong qua vector diéu
khién uk.1. Cac bai toan KF thong thuong khong
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sir dung B va u. Van dé dit ra 1a ta biét quy luat
hoat dong cua h¢ théng qua ma tran A, nhung
khong thé xac dinh truc tiép trang thai x« tir cac
phép do thich hop (trang thdi bi 4n) ma chi co
duogc cac quan tric gian tiép zckich thude M ¢o
quan hé tuyén tinh vi xi:

2

v6i vector vk dic trung cho sai s6 hay nhiéu
khi thuc hién do, H l1a ma tran kich thudc MxN
mo ta quan hé duoc gia dinh tuyén tinh gitra bién
do duoc voi bién trang thai can xac dinh. H dugc
goi 12 ma trin quan tric.

Dé bai toan xac dinh, ta cin gia dinh mot sb
thong tin cho hai vector sai s6 wk va vi. Loc
Kalman xem day la hai vector ngﬁu nhién, ddc
1ap va tudn theo phan bd Gauss voi trung binh
bang 0 va ma tran hiép bién lan lugt 1a Q va R:

Wk NN(OaQ)
v, ~N(O,R)

z, = Hxx, +v,

3)

Ngoai ra, dé don gian hoa cac ma tran Q, R,
A, H da duoc bo qua chi s6 dudi nhung thuc té
c6 thé bién doi theo thoi gian. Dé danh gia téi vu
trang thai xk voi zk do duogc, loc Kalman sé cuc
tiéu hoa hiép phuong sai cia sai s6 danh gia.

Nhu vay, ¢ budc tht k, st dung phuong trinh
(1) ta dé dang thu duoc danh gia tién nghiém
(danh gia so bd) cua vector trang thai x tur cac
thong s ctia bude trude do. Sau do, khi c6 quan
tric zx, ta can diéu chinh lai danh gid tién nghiém
sao cho danh gia hiéu chinh thu duoc phu hop
v6i quan tric hién c6. Panh gid nay c6 tén goi
danh gia hau nghiém va duogc ky hiéu boi. Danh
gi4 tién nghiém va hau nghiém s& c6 sai s

“

Ma tran hi¢p bién cua céc sai s6 trén co dang:
P =E(ee,’) )
P, = E(ekel)

v6i E 1a todn tir trung binh.

Kalman gia dinh X, 1a mot ham tuyén tinh
cua X, va zx va thu dugc cong thirc sau dudi
dang ma trén:

TAP CHi KHI TUQNG THUY VAN
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%, =(I-KH)xx; +Kxz, (6)

Ma tran I-KH xudt hién bén canh X . Vo1 dang
trén c6 duoc sau mot sd bién dbi toan hoc. Dé
dan dén dang trén ma tran nay, ban dau duoc gia
dinh doc lap voi K nhung dé thoa man mot sd
rang budc no phai co6 dang I-HK. K c6 tén goi do
loi (gain) va duoc xac dinh thong qua cuc tiéu

hoa hiép phuong sai ciia sai s6 hau nghiém:
K=PH" (HP,H"+R)" (7
Theo cong thure trén, K bien d6i theo thoi gian
va can duoc ky hiéu lai boi Ki. Cudi cing, dé co
thé thuc hién qua trinh d¢ quy cua KF, ta can
thém gia tri ban dau cia X, va Po. Hinh 1 duara
qui trinh thyc hién loc Kalman.

Budc dy bao (predict)

(1) Tinh wéc lwgng trang thai
."‘:_;. = A.i'k -1+ Buk_ 1
(2) Tinh wie lwgng ma trin hiép bién sai sb

P, = AP,_,AT+Q

3

Bude hiéu chinh/cip nhip (update)

(1) Tinh dé loi Kalman
K. = P.HT(HP,HT +R)™

(2) Cip nhiap/Hié¢u chinh wic lwgng trang thadi
S = i+ Kz - HE)

(3) Cép nhip ma trin hiép bién sai sé

P, = (I-KH)P,

__—

Céc lwong ban dAu ciia ¥¢_1va Pr_;

Hinh 1. So do mé ta budc dw bdo va hiéu chinh cia loc Kalman

Nhu vay, khi thuc hién loc Kalman s€ bao
gdm hai budc sau:

1. Dy bao: budc nay doi hoi phai biét gia tri
tai budc trude do cua X,_, va Pii. Dua trén hai
gia tri nay, X,_,; vaP_, s& dugc xéc dinh.

2. Hiéu chinh: X ,va P,_, s€ dugc hi¢u chinh
dua trén quan tric zv. Cu thé, Ki s& duoc tinh
theo (7), dwa vao dé xac dinh X, va Px.

2.2. Ung dung loc Kalman cho bai todn hiéu
chinh dw bdo qui dao va cwong dj bdo tir cdac
mé hinh dw bdo sé tri

Gia st néu goi Xi 1a gia tri du bao cu thé tir
mo hinh thtr I ndo d6 thi co thé gia thiét gia tri
sau khi hiéu chinh c¢6 quan hé tuyén tinh nhu
phuong trinh (8) dudi day:

Y=ao+ a;Xit+ ... + a,Xn (3

Trong bai toan hién tai, X c¢6 thé 1a cac gia tri
du bao vé kinh d6 (lon), vi d6 (lat) ctia tim bao
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hoic 1a cac bién dai dién cho cudng do bdo nhu
ap suat cuc ticu tai tim (Pwin) hodc vén toc gio
cuc dai ¢ thanh mét bdo (Vimax). Phuong trinh (8)
ciling 1 mot dang du béo t6 hop ¢ trong sb trong
do cac gia tri Xi (i=1,N) chinh 1a cac du bao
thanh phan. Trong trudng hop chi c6 mot mo
hinh don 1é, phuong trinh (8) s& thu gon vé dang
phuong trinh hdi quy tuyén tinh don bién. Néu
giai thiét hé s6 tu do ao =0 va a; = 1 thi quay vé
bai toan hiéu chinh tryc tiép gia tri dau ra cua
mo hinh NWP.

Nhu da trinh bay trong phan co s Iy thuyét
cua KF, trong nghién ctru nay KF dugc sir dung
dé cap nhat cac hé s6 hdi quy theo thoi gian dé
qua d6 nim bat duoc sai s6 du bao theo ngay
(error of the day) do ban chat hdn loan cua khi
quyén. Hé dong luc tuyén tinh nhu da trinh bay
trong muc 2.1 dugc mé ta thong qua cac hé sb

) phuc vu Hji thao chuyén ad



hdi quy sd ai ciia phuong trinh (8) va vecto ai
chinh 13 vecto trang thai ctia hé thong z trong
cong thuc (1). Ma tran A trong cong thtrc (1)
dugc xéac dinh don gian béng ma tran don vi L.
Trong khi ma trén diéu khién bén ngoai B khong
duoc xét dén ¢ day. Vecto quan tric z trong
cong thirc (2) s€ a gia tri Y cuia phuong trinh (8).
Bai toan dit ra 1 can xac dinh cac hé s6 ai trong
khi sao cho gi tri Y gan vdi quan trac nhét. Diéu
nay c6 nghia cac nhan té dy bao s& dong vai trd
cac phan tir cta vecto H (cong thirc 2). Véan dé
con lai la xac dinh dang cua ma tran Q va R cua
hai sai s6 ngdu nhién w va v. Hai ma tran nay
thuong dugc gia dinh c6 dang duong chéo voi
cac phan tir trén duong chéo ¢ gia tri nhu nhau.
Pay chinh 1a cach tiép can ung dung KF dang
véc to cho cac phuong trinh hdi quy tuyén tinh
da bién riéng 1é [13].

Dé co thé ap dung KF cho cac phuong trinh
du bao dong thoi (hiéu chinh Lon va Lat ciia tim
bao, hodc Pmin va Vmax cho du bao cuong d9),
phuong phap KF can phai duoc mé rong dudi
dang ma tran. Cy thé, véc to hé sb ai trd thanh
ma tran hé s6 a(n,m) trong d6 m 1a sb cac yéu to
du bao dong thoi (¢ bai toan nay m = 2). Céac
nhan té dy bao trong phuong trinh dy bao dong
thoi s& dong vai tro cac phan tir trong ma tran H.
Gié tri quan tric z sé trd thanh vecto kich thudc
m, cac ma tran Q(n,n), P(n,n) voin la s6 nhan tb
dy bao va R van giit nguyén vai trd ctia minh
nhu trong phuong trinh dy bao cho mot yéu td.
Khéc voi KF dang véc to, ma tran phuong sai R
ctia phuong trinh quan tric (2) trong KF di ma
tran hoa dé ap dung cho phuong trinh hdi quy
d6ng thoi duoc tinh 14 trung binh cong cta binh
phuong sai s& quan phuong cua cac cap bién
tuong ung (Lon va Lat, Pmin va Vmax). Ma tran
phuong sai hiép bién Q ciia phwong trinh dy bao
(1) duoc dit bang 0.007 cho cac hé sé hdi quy
cua nhan t6 du béo va 0.01 cho hé sd tu do cua
phuong trinh hdi quy, ma tran sb gia P duoc gia
thiét bang 0.001[13]. Dung lwong miu cia tap
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sb liéu phu thude dé KF thuc hién duoc chon la
5.

V6i cach tiép can ung dung KF dé hiéu chinh
két qua du bao qui dao va cuong do bao nai trén,
trong nghién ctru nay dé xuit 2 phuong an thi
nghiém:

- Phuong an 1 (PA1): 4p dung KF dé hiéu
chinh dé)ng thoi két qua du bao toa do tam bao
(Lon va Lat) va cudong d6 bao (Pmin va Vmax)
cho ting m6 hinh NWP toan cu duoc lua chon
(hiéu chinh truc tiép gi tri du bao);

- Phuong 4n 2 (PA1): ap dung KF dé hiéu
chinh ddng thoi cho cac phuong trinh du béo to
hop tam bao (Lon va Lat) va cuong do bao
(Pmin va Vmax) tir cac mo hinh NWP toan cau
dugc Iwa chon (phwong trinh sai s6 dang hdi quy
tuyén tinh don bién).

2.3. Mé td tap so liéu nghién ciru

Dé danh gia dugc tinh hiéu qua cua phuong
phap KF trong viéc hiéu chinh két qua du bao
quy dao va cudng do, ching toi tién hanh thu
thap cac ngudn sb lidu nhu sau:

- S6 lidu quan tric (besttrack) ciia 24 con bio
trong giai doan 2015-2019 nhu trong bang 1 tur
ngudn cung cdp cua Trung tdm bdo khu vic
RSMC-Tokyo WMO
(https://www.jma.go.jp/jma/jma-eng/jma-cen-
ter/rsmc-hp-pub-eg/trackarchives.html);

- S6 lidu dy bao trén ludi tai cac phién du bao
00Z,06Z, 127 va 18Z cac thoi doan du bao 24h,
48h va 72h cua cac mo6 hinh GSM cua JMA (do
phan giai 0.5 x 0.5 d9), GFS cua NOAA (0.5 x
0.5 d9) va IFS cia ECMWEF (0.125 x 0.125 d9).
Céc trudong khi quyén duoc ldy gdm:

+ Khi 4p trung binh myc bién (pmsl)

+ Xoay twong d6i muc 850 va 700mb

+ Do cao dia thé vi 700 va 850mb

+ Tdc do gi6 tai myc 850 va 700mb

Céc truong khi quyén du bao tir 3 mé hinh
no6i trén dugc thu thap dé xac dinh toa do va

cua

cuong do bao dugc mod phong trong mo hinh.
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Bang 1. Danh sdach cac con bao trong giai doan 2015-2019 duwoc thir nghiém

Thoi gian hoat dong

TT Nim Tén bio qudc té Mai qudc té
1 2015 KUJIRA 1508
2 MUIJIGAE 1522
3 MARINAE 1603
4 DIAMU 1608
5 2016 SARIKA 1621
6 TOKAGE 1625
7 NOCK-TEN 1626
8 MERBOK 1702
9 TALAS 1704
10 SONCA 1708
11 HATO 1713
12 PAKHAR 1714

13 2017 DOKSURI 1719
14 KHANUN 1720
15 DAMREY 1723
16 HAIKUI 1724
17 KAI-TAK 1726
18 TEMBIN 1727
19 EWINAR 1804
20 2018 SON-TINH 1809
21 MANGKHUT 1822
22 USAGI 1829
23 WIPHA 1907
24 2019 PODUL 1912

187 19/08/2015 - 00Z 25/08/2015
187 30/09/2015 - 00Z 05/10/2015
127 25/07/2016 - 127 28/07/2016
06Z 15/08/2016 - 18Z 19/08/2016
00Z 13/10/2016 - 18Z 19/10/2016
00Z 24/11/2016 - 00Z 28/11/2016
127 20/12/2016 - 127 28/12/2016
00Z 10/06/2017 - 06Z 13/06/2017
00Z 14/07/2017 - 182 17/07/2017
00Z 21/07/2017 - 122 29/07/2017
127 19/08/2017 - 00Z 25/08/2017
00Z 24/08/2017 - 00Z 28/08/2017
00Z 10/09/2017 - 00Z 16/09/2017
00Z 11/10/2017 - 06Z 16/10/2017
00Z 31/10/2017 - 182 04/11/2017
1272 07/11/2017 - 00Z 13/11/2017
187 13/12/2017 - 182 23/12/2017
00Z 20/12/2017 - 06Z 26/12/2017
187 02/06/2018 - 06Z 11/06/2018
00Z 16/07/2018 - 1872 24/07/2018
127 06/09/2018 - 182 17/09/2018
00Z 13/11/2018 - 182 26/11/2018
00Z 30/07/2019 - 06Z 04/08/2019
067 24/08/2019 - 00Z 31/08/2019
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2.4. Phwong phdp do tim xody bao va woc
lwong cwong dj bio tiv cdc sin phim dw bdo
ciia cac mo hinh dw bdo s6 tri toan cdu

Dé x4c dinh vi tri tAm bdo dya trén cac truong
du bao cta cac md hinh NWP toan ciu, trong
nghién ciru nay ching t6i st dung so d6 xac dinh
tam bao duoc dé xuét boi Marchok (2002) [12].
Cu thé, thay vi xac dinh tdm bao dya trén mot
tham s nhu khi ap trung binh myc bién, Mar-
chok (2002) [12] d& xuat 5 tham s chinh gom
khi 4p trung binh muyc bién (cuc tiéu), xody
tuong dbi muc 850 va 700mb (duong cuc dai),
d6 cao dia thé vi 700 va 850mb (duong cyc tiéu)
dé xac dinh vi tri tAm bao. Ngoai ra, con co 2
tham s6 tht cép 1a tbe do gio cuc tiéu tai muc
850 va 700mb. Vi tri tam bao s€ la trung binh
cong cua 5 vi tri dugc tim théy cho 5 tham sb
chinh néi trén. Pé xac dinh dugc toa do cua 1
tam (cuc tiéu hodc cuc dai), dau tién hé théng s€

thuc hién phén tich Barnes 1 1an quét cho timg
tham s tai cac nut ludi nam trong mot mang cé
tam ban dau gan véi tim bio quan tric. Poi voi
bién F bat ky, phan tich Barnes tai nit ludi g s&
c6 dang nhu sau:

3w, F(n)
Yw,

n=1

B =

g

)

Trong d6 w 1a ham trong sb duoc xac dinh
theo cong thirc w = e /%)y dala khoang cich
tir diém dir liéu n t6i diém ludi g, va r,, 1a ban
kinh xo0dn mii e (e-folding). Gia tri re dugc chon
la 50km cho cac mé hinh c6 d¢ phan giai dudi
0.5°va 25km cho m6 hinh c6 d§ phan giai
0.125°. Tuy thudc vao dang bién F, tim duoc xac
dinh 1a diém luéi tai d6 bién F dat cuc tiéu hodc
cuc dai. Sau khi tAm ctia mot tham s6 duoc xac
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dinh tai budc dau tién, bdn phan tich Barnes lién
tiép s& duoc thyc hién, tai mdi lan phan tich, do
phan gidi cua ludi xac dinh gidm madt nura so voi
ludi trude d6 va tam ludi min hon duge 1y tir
tam xac dinh dugc trén ludi thd hon trude do.
Thuat toan xac dinh tdm nay duoc ap dung riéng
r& cho 5 tham sb chinh néu trén. Riéng ddi véi 2
tham s6 thtr cép, déu tién s lidu s& dugc nodi suy
vé mot mién nho hon cia vi tri tim phong doan
ban dau v6i do phén giai cao hon so véi ban dau.
Sau do, phan tich Barnes méi dugc thyc hién
trén ludi tinh hon nay dé tranh tinh hudng tim ra
cac vung ling gi6 bén ngoai con bio (hiéu nham
la vung lang gi6 trong tdm bao). Tam tim duoc
dua trén 2 tham s tht cip nay duoc sir dung dé
hiéu chinh lai tdm trung binh tim dugc tir 5 tham
s6 chinh. Néu tam khong duogc tim thay dua trén
5 tham s chinh, viéc tim tdm cho 2 tham s thi
cap ciing bi loai bo.

Sau khi da xac dinh duoc vi tri tdam bao, viéc
xac dinh gia tri khi ap cuc tiéu tai tAm chi don
gian 13 noi suy trudng pmsl vé& diém tdm bio
bang phwong phap ndi suy Barnes. Viéc tinh
toan Vmax dugc duwa trén toc do gio tiép tuyén
tai cac diém nut ludi ndm trong ban kinh tir
30km dén 70km tinh tir tim bdo. Cac gia tri gio
tiép tuyén duoc tinh bang cach nodi suy truong
gi6 kinh, vi hudng vé cac diém bing phuong
phap spline song hitu ti. Tur do, gia tri gio tiép
tuyén 16n nhat duoc tim thdy chinh 1a gié tri cia
Vmax.

2.5. Phwong phap danh gia

bé danh gia sai s6 du bao qui dao bao truc
tiép tir cac mo hinh va tir cac phuong an thu
nghiém Umg dung KF dé hiéu chinh, trong
nghién ctru nay chung t6i st dung phuong phap
danh gia quy dao bao dugc st dung Co quan khi
twong Vuong qudc Anh (http://www.metof-
fice.gov.uk/weather/tropicalcyclone/method).
Cu thé, sai sd du bao khoang cach vi tri tam bao
truc tiép - DPE s& dugc su dung va dugc tinh
theo cong thirc luong giac cau dya trén phuong
phap vong tron 16n dé tinh dén hi¢u tmg cong
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cla trai dat (xem hinh 2). Bén canh dai luong
DPE, céc chi s6 AT va CT cling s€ dugc tinh
toan. Chi s6 AT sé& cho biét khuynh hudng sai sb
vé téc do chuyén dong trong khi CT cho biét sai
s6 vé hudng di chuyén (chi tiét c6 thé tham khao
trong VO Van Hoa va cong su (2012) [3]). Viéc
danh gia cuong do dugc thuc hién dya trén sai sb
trung binh (ME).

OB3 +
AT
oBz cT
DIRECTION OF DPE
OBSERVED TRACK
DY
-JFC
DX

oB1+

Hinh 2. So @6 minh hoa cdc thanh phd‘n sai s6
di bdo quy dao bao (ky hiéu OB la quan trdc
va FC la du bdo). Piém OBI la tdm quan tric
tai thoi diém bat dau duw bdo va dau mili tén
chi hwéng di chuyén thuc té ciia bao

3. Mt s6 két qua nghién ciru ban dau

Bang 2 dua ra két qua tinh toan cac chi sé
DPE, AT va CT trung binh cho toan bg céc con
bao dugc thir nghiém trong giai doan 2015-2019
dbi voi du bao qui dao bao dugc du bao truc tiép
tir cac mo hinh GSM cua JIMA, GFS cua NOAA
va IFS cia ECMWEF tuong tng cho cac han du
béo 1, 2 va 3 ngay tiép theo. Tir bang 2 c6 thé
thdy cac dy bao qui dao bdo tir 3 mé hinh cé
cing chung ban chat sai s6 13 du bao bio di
chuyén cham hon so v6i thyc té (AT am) khoang
14.4km/24h va nam vé phia trai so voi hudng di
chuyén thuc t& (CT am) voi d6 l1éch trung binh
khoang 28.8km. Néu xem xét vé sai s vi tri tim
bdo qua chi sb DPE, co thé thdy sai s6 du bao
tam bdo cua 3 mo hinh dwoc nghién ctru 1a nim
trong pham vi sai s6 n6i chung cia cac mé hinh
NWP va pht hop véi nhidu nghién ctu trude
day nhu Du DBuc Tién va cong su (2016) [6],
Cong Thanh (2014) [10]. Néu so sanh giira 3 m
hinh véi nhau, nhan thdy mé hinh IFS cua
ECMWF cho chét lugng du bao quy dao bio tét
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nhat, ké tiép 1a mo hinh GSM cta JMA va kém  bdo tryc tiép ctia cac mo hinh GSM, GFS va IFS

nhit 14 md hinh GFS ciia NOAA. Tir bang 2
cling c6 thé thay sai s6 vé huéng di chuyén tir dy

¢6 bién d6 16n hon sai s6 vé toe do di chuyén (gia
tri tuyét d6i caa CT 16n hon AT).

Bdng 2. Két qua tinh todn chi s6 DPE, AT va CT trung binh cho dw bdo quy dao bdo truc tiép tir
mo hinh GSM, GFS va IF'S twong wng cho cac han dy bao 24h, 48h va 72h

Han Chi s6 DPE (km) Chi s6 AT (km) Chi s6 CT (km)
lf:) GSM GFS IFS GSM GFS IFS GSM GFS IFS
+24h 1355 1541 1282 -86 -102 -7.8  -125 -203  -10.2
+48h 1952 2202 180.5 -12.4 -189 -114 246 -32.6 -22.3
+72h 3104 3306 2904 -18.6 242 -172 -425 584  -36.1

Hinh 3 dua ra két qua tinh toan chi s DPE
cho du bao qui dao tryc tiép tor 3 mo6 hinh GSM
(hinh 3a), GFS (hinh 3b) va IFS (hinh 3c) va cho
du bao qui dao da dugc hi¢u chinh theo 2
phuong an thtr nghiém ap dung KF 1a PA1 va
PA2. Két qua tinh toan cho thay ca 2 phuong an
thir nghiém déu cho thay chét lugng du bao qui
dao tam bio d3 duoc cai thién & tat ca cac han du
béo va cho ca 3 mo hinh duoc thir nghiém. V&
mat trung binh, sai s6 du bao vi tri tim bdo d3
giam dang ké (tir 10-25%) sau khi ap dung KF dé
hi€u chinh. Trong 3 mo hinh dugc ap dung, muc
d6 giam sai s6 DPE sau khi ap dung KF nhiéu
nhat duoc tim thay khi 4p dung cho mé hinh
GFS, ké tiép 1a mo hinh GSM, va cudi cung la
mo hinh IFS. Nguyén nhan 13 do sai s6 hé thong
trong du bao qui dao bio truc tiép tir moé hinh
GFS ¢6 bién d6 16n hon so vdi 2 md hinh con
lai, nén viéc &p dung KF s& dem lai nhiéu hiéu
qua hon.

Tuong ty hinh 3, cac két qua danh gia va so
sanh cac chi s6 AT va CT cho du bao qui dao
tryc tiép tir 3 mo hinh GSM, GFS va IFS va dy

Sai 96 vi tri tim bio dy bio tir GSM, PAL vi PA2
400

350

Sai 56 vi tri tim bio dy bio

bao qui dao da dugc hiéu chinh theo 2 phuong an
thr nghiém ap dung KF duoc dua ra trong cac
hinh 4 va 5. Tir cac hinh nay c6 thé thy ca 2
phuong an thu nghiém &p dung KF déu dem lai
hiéu qua trong viéc giam sai s6 AT va CT. Miic
d6 giam sai s AT dbi v6i phuong an 2 (PA2) 1a
khoang tir 20-25% so véi du bao tryc tiép tir cac
mé hinh. Tuy nhién, d6i v&i phuong an hiéu
chinh tryc tiép du bao ciia mé hinh (PA1), thi
murc d6 giam sai s6 AT 1én dén tir 30-35%. Dbi
v6i CT, mte d§ giam vao khoang 23-28% khi ap
dung PA2 va 33-38% cho PA1. Nhu vay, c6 thé
thy viéc ap dung KF cho thiy su cai thién trong
du bao vé huéng di chuyén 16n hon so véi du
bao téc do di chuyén. Néi chung, cac két qua
danh gia trong cac hinh 3 - hinh 5 cho thiy PA1
(4p dung KF dé hiéu chinh truc tiép du bao qui
dao tir md6 hinh) dem lai nhiéu su cai thién hon so
v6i PA2. Cac két qua danh gia AT va CT ciing
cho thay KF chi 1am giam bién d¢ sai sb, chua
thuc sy hoan toan khir dugc sai s6 hé thong trong
du bao qui dao bao.

tir GFS, PAL va PA2 Sai 56 vi tri tim bio diy bia tir IFS, PAIL v PAZ

-

[masy
mPAl
CIPA2

DIME {km)

(a)

+48h
Han dw bio

(b)

mrs |
mrAL
opaz|

BGFS
mPal
|oPaz

DPE (km)

al

+72h +48h +T2h

Hans dv bio

(©)

Hinh 3. Két qua tinh toén chi sé DPE trung binh cho dw bdo triec tiép tir cic mé hinh
GSM (a), GF'S (b) va IFS (c) va tir 2 phuwong an ung dung KF twong ung cho
cac han dw bao 24h, 48h va 72h
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Sai 56 doc theo birdng di chuyén cia bio dy bio
i GSM, PAL va PA2

LU

BGSM
mPAlL
-15 OPA2 15 1

J

AT (k)
AT (k)

Sai 56 dge theo hergmg di chuyén ciia bio dy bao
tir GFS, PAL va PA2
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Sai 56 dge theo huémg di chuyén cia bio dy bio
nir [FS, PAL va PA2

LY |

BGFS
m|Pal
OPa2

BIFs
mPAl
OPAZ

AT fkm)

[

Hn dy bio

(a)

Han dip biio

(b)

Han dyr bio

(©)

Hinh 4. Twong tw hinh 3 nhung cho chi s6 AT

Sai 36 theo phirong vuing goc voi bwomg di chuyén ciia bio
dybdo tir GSM, PAL vi PA2

Sai 54 theo phwong vudng goc véi buvng di chuyén ciia bao
iy bdo tir GFS, PA] va PA2

Sai 36 theo phureng vadng goc vii huomg di chuyén cia bio
dybao nr IFS, PAL va PA2

0 [ ’—. . -
) E|E ) M
- = 20 = 20
- BGsM| g BGFS E - aIFs
B mPAL g mPAl B HPAL
oPA2 Rl L opaz -3 oPaz
40 40
50 50 50
Han dy bio Han dy bio Han du bio
(a) (b) (c)

Hinh 5. Twong tw hinh 3 nhung cho chi s6 CT

Dbi vi du bao cuong do bio, cac két qua tinh
toan chi s sai s trung binh ME cho cac dai
lugng Pmin (mb) va Vmax (m/s) dua trén chudi
s lidu thir nghiém ctia 24 con bio tir 2015-2019
dugc dua ra trong cac bang 3 va 4. Tur cac bang
nay c6 thé thiy du bao Pmin tryc tiép tir ba mo
hinh GSM, GFS va IFS c6 xu hudng thién cao
(ME duong) tai tit ca cac han du bao. Hay noi
cach khéc 1a m6 hinh cho du bao bao c6 cuong
d6 yéu hon so véi thyc té. Két qua nay ciing phu
hop khi xem xét chi s6 ME cua du bao Vmax
(ME am - gi6 manh trong bao dugc du bao nho
hon so véi thuc té).

Tir bang 3 c6 thé thay sau khi ap dung KF
theo hai phuong phap, gia tri tuyét déi cia ME
da giam so vai du bao tryuc tiép tir mé hinh (chat
luong du bao cuong do da dugc cai thién). Muc

d6 cai thién chat luong cua hai phuong an thir
nghiém 4p dung KF thay d6i theo timg mo hinh
va han dy bao. Han dy bao cang cao muc do cai
thién cang 16n. Sy cai thién nhiéu nhit duoc tim
thay khi ap dung cho mé hinh GFS. Trong hai
phuong an thtr nghiém, PA1 dem lai hi¢u qua
cao hon so véi PA2. Cac két qua twong tu cling
duogc tim thay khi xem xét cho yéu t6 Vima. Céac
két qua danh gia trén cac bang 3 va 4 ciing cho
thiy mic du dd hiéu chinh bang bang KF, nhung
khuynh hudng sai s6 cua cac du bao di hiéu
chinh van con ton tai va giéng nhu khuynh
hudng du bao tryc tiép tir mo hinh NWP. Do d6,
c6 thé thay viéc ap dung KF khong that sy ¢ thé
khtr duoc hét sai s6 du bao hé théng trong du bao
cudng do bio (twong ty nhu két qua da tim thiy
trong danh gia dy bao qui dao bao).

Bdng 3. Két qua tinh todn chi s6 ME cho diw bdo Pmin (mb) truc tiép tir cdc mé hinh va tir 2
phuong an ung dung KF twong ung cho cdc han dw bao 24h, 48h va 72h

Han M6 hinh GSM Mo hinh GFS Mo hinh IFS
:2,:':) GSM PA1 PA2 GFS PA1 PA2 IFS PA1 PA2
+24h 11.1 7.6 9.8 13.4 9.8 11.2 9.8 7.2 8.1
+48h 16.2 10.5 12.6 18.7 12.4 16.3 15.4 10.5 12.6
+72h 19.4 11.8 14.8 21.5 15.2 17.6 17.8 12.4 14.8
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Bdng 4. Két qua tinh todan chi s6 ME cho di bdo Vmax (m/s) truec tiép tie cdc mé hinh va tir 2
phuong an ung dung KF twong ung cho cac han dw bao 24h, 48h va 72h

Han Mo hinh GSM Mo hinh GFS M0o hinh IFS

:2,:':; GSM  PA1 PA2 GFS PA1 PA2 IFS PA1 PA2
+24h -5.6 -4.1 -4.8 -6.2 -4.0 -4.8 -5.2 -3.8 -4.4
+48h -7.2 -4.8 -5.2 -8.4 -5.4 -6.2 -7.3 -4.7 -5.3
+72h -9.2 -6.8 -7.6 -11.4 -7.6 -8.5 -8.9 -6.0 -6.8

4. Két luan va kién nghi

Bai bdo nay trinh bay két qua tng dung
phuong phap loc Kalman dé hiéu chinh cac két
qua dyu bdo quy dao va cuong do tir cac mo hinh
s tri toan cau GSM cua Nhat Ban, GFS cua My
va [FS cua Trung tam Dy bdo thoi tiét han vira
Chau Au. Béi vé6i du bao quy dao bao, viéc hi¢u
chinh duogc thuc hién df)ng thoi cho hai yéu td
kinh d¢ va vi d¢ cua tam bao. Tuong tu dbi véi
cuong dog, cac yéu td Pmin VA Vimax duoc hiéu
chinh ddng thoi. Cac két qua déng gia dua trén
céc chi s6 DPE, AT, CT cho du bao qui dao bao,
ME cho dy bao cuong do tr bo s6 liéu cua 24
con bao trong cac mua bao 2015-2019 da cho
thdy ca hai phwong an thir nghiém mg dung KF
déu 1am giam sai sb trong du bao quy dao va
cuong do. Muc do cai thién tang theo han dy bao
(han du bao cang dai thi mtrc do giam sai sb cang
nhiéu). Trong hai phuong 4n KF duogc thir

nghiém, viéc ap dung KF dé hiéu chinh truc tiép
gia tri du bao tr mé hinh cho théy su cai thién
nhiéu hon phuong 4n hiéu chinh phuong trinh
sai s (sai s6 quan hé véi gia tri du bao truc tiép
ciia mo6 hinh dudi dang phuong trinh hoi quy
tuyén tinh don bién). Muc do cai thién du bao
qui dao cting 16n hon so v6i du bao cuong do.
Trong ba mo6 hinh dy bao toan cau duoc thu
nghiém, viéc ap dung KF cho du bao qui dao va
cudng do bao tir mo hinh GFS dem lai nhiéu sy
cai thi¢én trong chét lugng du bao hon cac mo
hinh GSM va IFS. Pé tiép tuc nang cao hon nita
kha ning cua KF, can tiép tuc thir nghiém KF dé
hiéu chinh cho cac phuong trinh du bao t6 hop
da mo hinh. Pong thoi, can nghién ciru xay dung
céc ma tran phuong sai hiép bién Q ctia phuong
trinh du béo va ma tran sd gia P phu hop cho bai
toan dy bao qui dao va cuong d bao ¢ khu vuc
bién Pong.
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APPLICATION OF KALMAN FILTER TO POST-PROCESS TROPI-
CAL CYCLONE TRACK AND INTENSITY FORECAST FROM
GLOBAL NUMERICAL WEATHER PREDICTION MODELS
Thai Hong Tran!, Hoa Van Vo!
'Viet Nam Meteorological and Hydrological Administration

Abstract: The paper present the results of application of Kalman filter in order to post-process
the tropical cyclone track and intensity forecast from global NWP model GSM of Japan Meteoro-
logical Agency (JMA), GFS of National Ocean and Atmosphetic Administration of U.S (NOAA) and
IFS of European Centre for Medium-Range Weather Forecasts (ECMWF) according to two pro-
posed methods. The verification based on 24 tropical cyclones during typhon season from 2015-
2019 shown out the forecast skill had been significantly improved after correcting by Kalman filter.
The greatest improvement was found when applying Kalman filter to directly correct the model out-
put instead of correcting for single linear equation of error. The degree of TC track and intensity fore-
cast skill improvement by applying Kalman filter increased according to leadtime.

Keywords: Kalman filter, TC track and intensity, global NWP model.
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DU BAO BIEN PONG CHAT LUQNG NUOC SONG HAU
DO QUA TRINH NANG CONG SUAT

NHA MAY GIAY LEE AND MAN VIET NAM
Ngé Tra Mai', Phan Thi Thanh Hing?

Tém tat: Viéc ndng cong suat Nha mdy gidy Lee & Man Viét Nam tir 420.000 tin/ndm 1én

1.100.000 tin/ndm kéo theo viéc gia tang huu lwong xd nwée thdi tie 16.000m’/ngay dém lén

33.400m’/ngay dém, dong nghia véi viéc tang ham lwong cdc chat thai dé vao séng Hau. Nghién ciru
nay trinh bay két qua dp dung b mé hinh MIKE mé phong 04 kich ban lan truyén BODs, COD va
TSS la cdac thanh phan ddc tring trong nude thai ciia nganh tdi ché gidy lam co s dé duw béo bién

déng chat heong nuwée séng Hau.

Tir khoa: Nha mdy gidy, nuée thdai va mé hinh MIKE.

Ban Bién tap nhan bai: 11/12/2019 Ngay phan bi¢n xong: 12/12/2019

1. Mé dau

Thang 11/2017, Nha may gidy Lee & Man
Viét Nam chinh thirc van hanh tai ép Phu Thanh,
thi trdn Mai Dam, huyén Chau Thanh, tinh Hau
Giang gdm 1 xudng san xuat 420.000 tAn/nam.
San pham dau ra 1a gidy Krafliner va Whitetop,
nguyén lidu dau vao 1a gidy phé liéu nhap khau
504.000 tin/nam. Thang 9/2019 Nha may quyét
dinh tang cong sut 1én 1.100.000 tAn/nim b?mg
cach nang cap xuong san xuat hién hitu 1én
500.000 tin/nim va dau tu bd sung thém 1
xuong san xuit 600.000 tdn/nam coéng nghé
tuong tu.

Qua trinh nang cong sudt 1am ting lugng
nudc thai tr 16.000m? 1én 33.400m*/ngay dém
[1]. Nudc thai tir cong doan: nghién thuy luc, loc
néng do cao, sang tho, loc dia, ép va séy so bo,
thanh phan 6 nhiém chu yéu la chat ran lo ling
(SS), chat hitu co (BODs/COD), chét dinh dudng
(N/P) s& duoc xir Iy va d6 thai vao song Hau.

Tai song Hau, qua trinh thuy dong luc (dong
chay, gio, qua trinh x40 trdn,...) lam khuéch tan
cac chit dong thoi mang khbi nudc thai nay 1én
phia bic hodc xudng phia nam theo huéng dong
chay. Nghién ctru anh hudng cua khéi nude thai
tir Nha may Gidy thong qua cac mé hinh toan dé
mo phong qua trinh vat 1y, sinh hoa dién ra trong

Ngay dang bai: 20/12/2019

Twu vire. Két qua tinh toan mé phong lién tuc qua
trinh dong lyc va truyén tai vat chat trong truong
hop truong hgp Nha may trude va sau khi nang
cong suat, ciing nhu mo phong céc kich ban khac
nhau trong nhitng diéu kién xa thai khac nhau.
Viéc mo phong theo cac kich ban khac nhau hd
trg cac nha ra quyét dinh xem xét c6 hay khong
chép thuin nang cong suit cho Nha may; giup
cac nha quan ly dua ra dugc nhiing ké hoach,
chién luoc dé kiém soat va diéu tiét nguf‘m thai;
dong thoi khuyén cido Nha may xdy dung cac
bién phap san xudt sach hon, tudn hoan nuéc
thai, giam thiéu céc tac dong bat loi dén ngudn
tiép nhan.

2. Phuwong phap nghién ciru va tai liéu thu
thap

2.1. Tiép cin vin dé

C6 nhiéu cach tiép can trong nghién ctru thiy
van va moi trudng. Tuy nhién quan diém tiép can
tong thé dugc sir dung chinh trong nghién ctru:
céc bién dong 6 nhidm dugc xem xét trong cac
méi quan hé giita tu nhién va kinh té x4 hoi trén
Iuu vuc song Hau va lan can.

2.2. Lwa chon mé hinh

Dé tinh toan mirc do lan truyén 6 nhiém do
nudc thai trén song Hau, st dung cac md hinh
Nam, Mike 11 va Mike 21.

"Vién Vat ly, Vien HLKH & CN VN
*Vién Dia ly, Vien HLKH & CN VN
Email: ngotramai@gmail.com
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Str dung NAM nhu mot biéu thirc toan hoc dé
két ndi mo ta theo dang dinh lwong don gian cac
thanh phan khac nhau ctia qué trinh mua - dong
chay.

Str dung MIKE 11, 21 14 phan mém k¥ thuat
chuyén dung cua DHI (Vién Thuy luc Pan

BAI BAO KHOA HQC

Mach) dé mé phong thuy dong luc cua cac dong
chay. H¢ théng mo hinh c¢6 kha nang sir dung ca
ludi tinh toan duong thang ciing nhu dudng cong
dé tinh toan chat lugng nudc trong song, bién va
hd chtra. Qua trinh tinh toan dwgc thuc hién
trong hinh 1.

Tai Mb phéng mura Tinh toan hiéu Mo phong thuy Phan
licu rao dong chay chinh mé hinh mua [®] 1w voidieukien =™ cp vy
dia . 7 hién trang N
hinh, - dong chay NAM nhan
thity v va mé hinh thiy Iyc xét két
van, AL : chat lugng nude 1 M6 phéne thil qud tinh
ba Mb phong thuy RO . 0 phong thuy .
o T lucichitu || chicuMIKELIVa2 | 3l juckhiconha [» (04n
MIKE11 chiéu MIKE21 méy hoat dong

Hinh 1. Qui trinh tinh todan

2.3. Thiét ldp diéu kién bién

Dé lam bién cho mé hinh 2 chiéu, md hinh 1
chiéu két hop v6i mua dong chay (NAM) duoc
xdy dyng va mo phong. Do khdi lwong mé hinh
16n nén trong Dy an nay sir dung két qua mo
phong cua Vién Khoa hoc Khi tugng Thuy van
va Mai truong [2]. So dd thuy luc dugc dua ra tai
hinh 2.

Do dic diém tu nhién cia khu vuc Nha may
nam giap ranh gitra PBSCL va ha luu song Sai
Gon - Déng Nai nén dé mé hinh hoa dugc ché do
thuy lyc mua kiét/mua I cua toan vung, so dd
tinh toan thuy luc phai thiét 1ap cho toan ving
DBSCL tir Karatie toi bién Dong va toan bo khu
vuc ha luu song Pong Nai tir Phudc Hoa, Dau
Tiéng va Tri An dén bién. So d6 nay duoc két
ndi tir 2 so do tinh 1a thiy luc cho ha luu séng Sai
Gon - Pdng Nai va toan PBSCL [2-3].

Bién luu lugng g6m 03 bién: tai Karatie, Bién
hd va Vam C6 Pong. Bién muyc nudc gdm 65
bién, kéo dai tir cira Thi Vai dén cira ra kénh
Vinh Té. Do mé hinh thuy luc 2 chiéu khong ap
dung duoc cho vung 1én vi toc d6 may tinh
khong cho phép, nén pham vi ciia m6 hinh nay tir
Cén Tho dén Pai Ngai v6i chiéu dai khoang 40
km bao phu toan bd viung c6 hoat dong xa thai
cua Nha may (Hinh 3). Cac bién ctia md hinh
MIKE 21 dugc 13y tir mé hinh 1 chiéu MIKE 11.
So d6 thuy luc cho ving Dy an duoc chia thanh
1.000.000 6 ludi tinh toan (2000x500) (Hinh 4).

i

Hinh 2. So @6 thity lwc vimg ¢é hoat dong xa
thai ciia Nha may gidy

Hinh 4. O luoi tinh toan trong so do thuy luc
TAP CHI KHi TUQONG THUY VAN
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2.3. Xdy dwng kich ban mé phong

Cu lao May nam gitra song Hau, thudc dia
phan xa Luc ST Thanh (phia Nam) va xa Phu
Thanh (phia Bic), huyén Tra On, tinh Vinh
Long, cach diém xa nudc thai caa Nha may
khoang 900m vé phia Pong Béc; Cu lao Phong
Nam, 1a mot xa cu lao thudc huyén Ké Séch, tinh
Séc Trang, cach vi tri diém xa nude thai cia Nha
may Gidy khoang 4,9km vé phia Pong Nam.

Xay dung cac trudng hop mo phong dé so
sanh dbi chimg khi Nha may nang cong suat.

- Kich ban 1, 3: Nudc thai san xuét ciia Nha
may Gidy cong suit 420.000 va 1.100.000
tAn/ndm chua duoc xir 1y (rui ro/sy cé), Xa truc
tiép ra moi truong. Nong d6 COD, BODs, TSS
trong kich ban 1 dugc léy theo thuc té tai két qua
do dac chat lwong nudc thai trude xtr 1y cia Nha
méy cong suat 420.000 tin/nim trong 6 thang,
bang 1.

- Kich ban 2, 4: Nudc thai san xuét ciia Nha
may Gidy cong suat 420.000 va 1.100.000 tan/nim
xu ly dat QCVN 12-MT:2015/BTNMT, QCVN
40:2011/BTNMT, cot A, Kq=1,2; K= 0,9. Nong
d6 COD, BODs, TSS lay bang gi¢i han cho phép
ctia 2 quy chuan (Bang 1).

Két qua s€ dugc so sanh gitra kich ban 1 va 3,2
va 4 dé xem xét bién dong vé luu luong, néng do,
khoang cach lan truyén chat thai khi nang cong
suat Nha may.

Hinh 5. Vi tri nha may gidy

Bang 1. Tinh chdt nwée thdi san xudt (truée xir 1y) theo két qua quan trdc dinh ky 6 thang dau
nam 2019 cua Nha may Gidy dang hoat dong voi cong suat 420.000 tan/nam

) Nong do (théng) QCVN 12- QCVN
Thongso  bv MT:2015/B 40:2011/
1/2019  2/2019 3/2019 4/2019 5/2019 6/2019 TNMT  BTNMT
COD mg/l  2.625 2888 3.676 2.871 3.303 2.867 81 81
BOD:s mg/l 1333 1.277 1.804 1456 1.561 1.398 32,4 32,4
TSS mg/l  17.673 15760 1427 3.688 1.936 708 54 54

Ghi chii: QCVN 12-MT:2015/BTNMT, quy chudn vé nwéc thai cong nghiép gidy va bt gidy; OCVN
40:2011/BTNMT, quy chudn vé nuée thdi cong nghiép

3. Két qua va thao luin

Hiéu chinh va kiém dinh mé hinh: Déi véi
truong hop ciia Nha may gidy Lee and Man Viét
Nam d3 c6 hoat dong voi cong sudt 420.000
tan/nam tir thang 11/2017. Sir dung s6 liéu do
thuc té dé lam co sé kiém dinh mé hinh. Hién
nay, Tram XLNTTT cta Nha may hoat dong
hiéu qua, néng d6 cac chat 6 nhidm trong nuoc
thai sau xtr Iy déu nam trong gi6i han cia QCVN
12-MT:2015/BTNMT va QCVN
40:2011/BTNMT, cot A, Kq= 1,2; K¢=0,9. So
sanh két qua chay md hinh vdi bao céo giam sat
mai trudng dinh ky ctia Nha may Giay hién hiru
cho thay:

- Tai vi tri cach cira xa thai 100m vé phia
thuong luu (trén séng Hau): ndng d6 BODs,

TAP CHi KHi TUQNG THUY VAN

COD va TSS tinh toan tuy khong trung khop
hoan toan véi két qua do dac giam sat moi
truong dinh ky nhung ciing nam trong khoang
dao dong cuia s liéu giam sat (BODs: 4-4,8 mg/l;
COD: 5,2-6,4 mg/l; TSS: 12,74-12,78mg/1).

- Tuong tu, tai vi tri cach cua xa thai 100m
vé phia ha luu (trén song Hau): nong d¢6 BODS3,
COD va TSS ciing nam trong khoang dao dong
ctia sb lidu giam sat (BODs: 3,8-4,9 mg/l; COD:
5-6,5 mg/l; TSS: 12,74-12,8 mg/l).

Qua két qua hiéu chinh va kiém dinh xac dinh
duoc chi s& Nash dao dong tu 0,77 dén 0,99.
Nhu vay, viéc ap dung két hop hai modun MIKE
11 va MIKE 21 dé m6 phong dién bién ciia ham
lwong cac yéu to BODs, COD va TSS trong nudc
song Hau. Nhu vay, két qua st dung mo hinh

S$6 phuc vu Hi thao chuyén dé



MIKE 21 dé dy béo pham vi lan truyén va ndng
do cac chat 6 nhiém trong nudc thai tai cac
khoang cach cho két qua tin cdy, c6 thé tiép tuc
ap dung dé dy béao cho giai doan nang cong sut
ciia Nha may 1én 1.100.000 tAn/nim

3.1. Kich bdan 1, 3 nuoc thdi sdin xudt trude
va sau khi ndng cong sudt chwa dwoc xir Iy

- Ham lugng BODs trén song Hau tai khu
vuc ¢6 hoat dong xa thai tang thém khoang 1,12
mg/l so v6i cong suat 420.000 tin/ndm. Pham vi
anh hudng cua viéc xa thai trén song Hau lan
truyén vé phia thuong luu va ha luu xa hon so
v6i Nha may dang hoat dong.

KE1_BOD

| 1
SE,?S,, S _BOD [rigd]
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Két qua cho thay, khi triéu rat, mic do anh
huong ciia viée xa thai dén nong d6 BODs cua
nudc song Hau la khoang 16,8km vé phia ha luu,
vuot qua dau cii lao Phong Nam khoang 12,5km.
Nong d6 BOD:s tai dau cu lao Phong Nam ting
khoang tur 1,2-1,6mg/1.

Khi triéu 1én, mtrc d6 anh hudng cua vige- xa
thai dén nong d6 BODs ciia nudc song Hau 1a
khoang 8,7km vé phia thuong luu, vuot qua dau
cu lao May khoang 2,4km. Nong d6 BODs tai
dau cu lao May s& gia ting khoang tir 0,2-
0,34mg/1.

12:00 12:00

Hinh 6. Thay déi ham lwong BODs trén séng Hdu

Hinh 7. Phdn bé BODs trén séng Hau khi triéu rit (KB3 va KBI)

- Ham lugng COD trén song Hau tai khu vuc
Dy an gia tang 1én so voi kich ban 1 khoang
5,4mg/l. Pham vi anh huong cta viéc xa thai trén
song Hau vé phia thuong luu va ha luu lan

[a=Rala} 12:00 [=l=ala]

(KB3 va KBI)

”~

™~

" Hinh 8. Phan b6 BOD:s trén song Hdu khi triéu lén (KB3 va KB1)

truyén manh hon so voi kich ban 1.

Két qua tinh toan cho thay, khi triéu rat, muc
d6 anh huong cua viée xa thai dén n6ng do COD
cua nudc song Hau trong kich ban 3 khoang
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27,5km vé phia ha luu, vuot qua dau cu lao
Phong Nam khoang 21,6km. Nong d6 COD tai
dau cu lao Phong Nam s& gia ting khoang tir 1,9-
3,2mg/l.

Khi triéu 1én, mtc dd anh huong cua viée xa
thai ¢én ndng d6 COD cua nudc song Hau trong
kich ban 3 khoang 11,8km vé phia thuong luu,
vuot qua dau cu lao May khoang 5,6km. Nong

] —e—E1_coD (ma
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E| At ™
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d6 COD tai dau cu lao May s& gia ting khoang
tur 0,2-0,4mg/1.

- Ham lugng TSS trén song Hau tai khu vuc
s€ tdng lén so voi kich ban 1 khoang 1,5mg/1.
Pham vi anh huodng cua vi¢c xa thai trén song
Hau vé phia thuong luu va ha luu déu lan truyén
manh hon so vai kich ban 1.

1z:00 oo:oo

1z:00 oo:oo 1z:00

Hinh 9. Thay déi ham lwong COD trén séng Hau (KB3 va KB1)

Hinh 10. Phdn bé COD trén song Hau kh
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Hinh 11. Phin bé COD trén séng Hau khi triéu lén (KB3 va KB1)

Hinh 12. Phdn b
TAP CHi KHi TUQNG THUY VAN
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Hau khi triéu rit (KB3 va KBI)
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3.2. Két qua tinh véi kich bén 2, 4

- Ham lugng BOD:s trén song Hau tai khu vuc
gia tang 1én so v&i kich ban 2 khoang 0,1-
0,15mg/1, khi triéu thap, muc do gia ting cang
16n. Pham vi anh hudng cta viéc xa thai mo rong
vé phia thuong luu khoang 1,2km; vé ha luu
khoang 2,8km so voi hién trang. Chi tiét duoc
thé hién trong cac hinh tir 14 dén 16.

- Ham lugng COD trén song Hau tai khu vuc
gia tang 1én so vdi kich ban 2 tir 0,1-0,14mg/1,
khi triéu thip, mirc d6 gia ting cang 16n. Pham vi

anh huong cua viéc xa thai mé rong vé phia
thuong luu khoang 2,4km; vé ha luu khoang
5,2km so v6i hién trang.

- Ham lugng TSS trén song Hau tai khu vuc
c6 xu hudng tang lén so véi kich ban 2 tur 0,5-
0,9mg/1, khi triéu thip do ham lugng TSS trong
nuoc thai ra nhé hon ham luwong TSS trén song.
Nhin chung tac dong cta TSS trong kich ban nay
anh huong dén TSS trong song do luu lugng
nudc thai xa ra song 16n.

o0:00
os-10

KB4 va KB2)
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Hinh 19. Phén b COD trén séng Hau khi triéu lén (KB4 va KB2)
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Hinh 21. Phan bé TSS trén song Hd;-\/.chi tridu rit (KB4 vaKBZ)
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Hinh 22. Phdn bé TSS trén song Hau khi triéu lén (KB4 va KB2)

4. Két luan

Viéc nang cong suat Nha may gidy Lee &
Man Viét Nam tir 420.000 tan/nam 1én 1.100.000
tan/nam kéo theo viéc gia ting luu luong xa
nude thai tir 16.000m? 1én 33.400m?*/ngay dém,
ddng nghia véi viéc ting ham luong cac chét thai
vao song Hau.

Dic trung clia nganh tai ché gidy 1a chi sd
BODs, COD, TSS trong nudc thai 1on, dudi tac
dong ciia qué trinh dong luc s& lam khuéch tan
céc chat 6 nhiém theo huéng dong chay. Str dung
mo hinh Mike dé mo phong, so sanh bién dong
vé luu luong, n6ng dd mét s6 chi sb dic trung
cho nuée thai nganh gidy. 02 trudng hop véi 04
kich ban duoc so sanh la:

- Kich ban 1, 3: Nudc thai cia Nha may Gidy
cong suat 420.000; 1.100.000 tin/nim chua
duoce xu 1y (rii ro/su cd) xa truc tiép ra moi
truong.

- Kich ban 2, 4: Truong hop nudc thai cua
Nha may Gidy cong suat 420.000 va 1.100.000
xtt ly dat QCVN 12-MT:2015/BTNMT,
40:2011/BTNMT.

- Két qua mo phong cho thay:

+ Trong qué trinh nang cong suat, truong hop

gap rui ro su ¢d, nude thai khong duge xi 1y thi:
(1) ham lugng BOD:s tang khoang 1,2-1,6mg/1 so
v6i Nha méy khi chua nang cong suat, muc do
lan truyén 16n nhét c6 thé dat t6i 16,8km vé phia
ha luu khi triéu rat; (2) ddi véi chi tiéu COD,
ham lugng tang Ién tir 1,9-3,2 mg/I, pham vi anh
hudng lan truyén khoang 27,5km vé phia ha luu;
(3) Khi nang cong suit, ham lugng TSS trén
song Hau s€ tang khoang 1,5mg/l, vung anh
hudng tir hoat dong xa thai s& mo rong ca vé phia
thuong luu va ha luu.

+ Truong hop hé théng xur 1y nude thai cua
Nha may hoat dong on dinh, viéc xa nude thai
dap ung dugc QCVN 12-MT:2015/BTNMT,
40:2011/BTNMT, c6 bién dong 16n vé mit luu
luong tuy nhién ham lugng BODs, COD va TSS
bién dong khong 16n: (1) ham lugng BODs s&
taing so voi khi chua nang cong suét tir 0,1-
0,15mg/1, pham vi chiu &nh huong cling mo rong
hon vé phia thuong luu khoang 1,2km; vé ha luu
khoang 2,8km; (2) chi tiéu COD bién dong ting
tir 0,1-0,14mg/l; ving anh huéng mé rong vé
thuong luu khoang 2,4km; vé ha luu khoang
5,2km; TSS bién dong tang tir 0,5-0,9mg/l, ving
anh huéng khong c6 bién dong rd rét.

Tai liéu tham khao

1. Nha may gidy Lee & Man Viét Nam (2019), Bdo cdo PTM D dn Ning cong sudt Nha mdy
gidy Lee & Man Viét Nam tir 420.000 lén 1.100.000 tan/ném.

2. Vién KH Khi tugng Thiy vin & Mbi truong (2013), Dé tai ma s6 BPKH.08, Nghién ciru anh
hiong ciia bién déi khi hdu dén sw bién déi tai nguyén nuée dong bang séng Ciru Long.

3. Cén Thu Vin, Nguyén Thanh Son (2016), Nghién citu mé phéng thity van, thiyy liec viing dong
bang séng Ciru Long dé danh gid anh hwong ciia hé théng dé bao dén sw thay doi dong chay mat
vitng Pong Thap Muwoi. Tap chi Khoa hoc PHQGHN: Cac Khoa hoc Trai dat va Mbi trudng, 32 (3S),

256-263.
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PREDICTION OF THE CHANGES IN WATER QUALITY IN THE HAU
RIVER DUE TO THE IMPROVEMENTS IN THE CAPACITY OF VIET-
NAM LEE AND MAN PAPER MANUFACTURING LTD

Ngo Tra Mai', Phan Thi Thanh Hang’
nstitute of Physics, Vietnam Academy of Science and Technology
Hnstitute of Geography, Vietnam Academy of Science and Technology

Abstract: The capacity of Lee & Man Paper manufacturing in Vietnam increases from 420,000
tons/year to 1,100,000 tons/yvear which will lead to an increase in waste water discharge from
16,000m*/day to 33,400m>/day, which means that the waste concentrations discharge into the Hau
River will also increase. This study presents the results of applying MIKE model to simulate 04 sce-
narios of BODs, COD and TSS which are typical components in wastewater of paper industry as a
basis for predicting of water quality change in the Hau River.

Keywords: Paper manufacturing, wastewater and MIKE model.
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NGHIEN CUU CAC PAC TRUNG BIEN PONG CUA
TRUONG NHIET PO BE MAT VUNG BIEN
NAM TRUNG BO GIAI POAN 2002-2018
Vii Hai Piang', Nguyén Minh Huin2, Nguyén Ba Thity?, P Ngoc Thuc!

Tém tit: Cdc ddc trung bién dong cia triong nhiét dg bé mdt viing bién Nam Trung Bé di duoc
phdn tich thong ké dwa trén chudi sé liéu nhiét d bé mdt bién (SST) hang ngdy toan cau d¢ phén
gidi cao phién ban 4.1 (MUR-JPL-L4-GLOB-v4.1) tir thang 6 nam 2002 dén thang 5 nam 2018 do
Trung tam Lueu triv Phdn phéi Hai dicong hoc vit Iy (PO.DAAC) thudc Phong thi nghiém Sirc day
Phan lye (JPL) ciia NASA cung cdp. Céc két qud cho thdy phdn bé khéng gian ciia truong SST trung
binh viing bién Nam Trung Bé thay déi dang ké theo mua, cao vao miia hé va thap vao mia déng,
chénh léch trung binh mua cwc dai lén dén 5 °C. Bac diém néi bdt la sw ton tai ciia lwdi nude lanh
dudi 25°C dn sdu xuong phia nam doc theo bo bién mién Trung trong miia déng do dnh hwéng cia
gié miia Péng Bdc va viing nuwée mdt ¢6 nhiét do nhé hon 28°C ngodi khoi bo bién Ninh Thudn trong
miia hé la hé qua cua hién twong nuwde tréi do gié mia Tdy Nam. Bién dong mua cia truong SST
thay d6i khd I6n theo tirng nim. Phdn bé khéng gian cia xu thé bién dong SST trung binh nam viing
bién Nam Trung Bé dao ddng trong khodng tir 0,0 dén hon 0,6°C/10 nam trong giai doan 2002-
2018, gan nhu toan ving thé hién xu thé tang manh, triv khu viee bién ven bo ¢6 xu thé ting nhe. Ving
6 xu thé tiang ciia SST 16m nhdt la viing phia ngoai kinh tuyén 110, cue dai lén dén hon 0,6 °C/10
nam. Tuy nhién, xu thé bién dong SST thé hién su khac nhau ro rét theo mua. Xu thé tang la chu dao
trén toan viing bién, mirc dg tang cwc dai xudt hién trong mua thu va mia hé, mia déng va mia xudn
6 xu thé tang thap hon. Xu thé giam chi xudt hién ¢ vimg ven bo trong miia xudn, hé va dong. Ddc
biét trong mita xudn, ving bién ven bo tir Quang Ngdi dén Phii Yén c6 xu thé giam manh, toc dg giam
I6n nhat dat khodang hon -0,4°C/10 ndm.

Tir khéa: Nhiét dé bé mat bién, Bién dong mua va nam nhiéu nam, S6 liéu vé tinh, Nam
Trung Bo.

Ban Bién tép nhan bai: 11/12/2019 Ngay phan bién xong: 12/12/2019 Ngay dang bai: 20/12/2019

1. Mé dau cip vung phu gan nhu toan cau, cho phép xac

Theo bao cao danh gia 1an th nam cua Uy
ban Lién chinh phu vé Bién d6i khi hau [1], SST
trung binh toan cau da ting ké ca tir dau thé ky
20 va nhimg nim 1950. SST trung binh ctia An
D¢ Duong, Dai Tay Duong va Thai Binh Duong
da tang lan luot 0,65°C, 0,41°C va 0,31°C trong
giai doan 1950-2009. Céc nghién ctru doc lap su
dung riéng dit liu v¢€ tinh cling da xac dinh dugc
xu thé ting cua SST trung binh toan cau giai
doan gﬁn day. Mac du chudi $6 lidu nay tuong
d6i ngan so véi dir liéu do dac thyc dia, tuy nhién
bo dit liéu vé tinh c6 1oi thé 1a chiing c6 thé cung

dinh xu thé toan cau. Lawrence va nnk [2] d4 so
sanh cac xu thé SST toan cau duoc xac dinh tir
16 nam cua dir li¢u tai phan tich AVHRR va 8
nam dir liéu ATSR. Ho da tim thdy xu hudng
tang nhét quan 0,09 va 0,13°C/10 nam tur dir li¢u
AVHRR va ATSR, tuong tng. Tinh nhat quan
gitra cac bg dir liéu doc 1ap nay chi ra rﬁng cac xu
thé nay thé hién cho sy nong 1én thuc su ciia bé
mat dai duong. Gan dy nhét, Susana M. Bar-
bosa va Ole B. Andersen [3] da phan tich bd di
liéu Noi suy toi uu phién ban 2 cia NOAA
(OL.v2) (ca dir liéu thuc dia va v¢ tinh), tir 1982

Vién Pia chdt va Pia vt 1y bién - VAST

’Khoa Khi twong Thuy van va Hai duwong hoc - HUS

STrung tam Dy bdo khi tiwong thity van quéc gia
Email: vuhaidang@hotmail.com
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dén 2006. Ho da chi ra rang sy thay doi theo thoi
gian ctia SST trung binh toan cau dugc dic trung
boi mdt xu hudng ngay cang ting (udc tinh
0,12°C/10 nam) va céc dinh trung khép voi cac
thoi ky El Nifio manh, dac biét nhu 1982-1983,
1986-1987 va 1997-1998.

Tuy nhién, xu thé ting ciia SST quy mé ving
thé hién su khac biét vé bién do. Tai bién Dia
Trung Hai, dua trén co s& dit li€u vé tinh tir nam
1985 dén 2006, Nykjaer [4] cho thiy SST di 4m
1én déng ké khoang 0,3 va 0,5°C/10 nam ¢ cac
tiéu luu vuc phia tiy va phia dong Dia Trung
Hai, twong tmg, rd rét nhét trong thang sau. Mo-
hamed Shaltout va Anders Omstedt [5] phan tich
SST Dja Trung Hai trong giai doan gan day
(1982-2012) bang dir lieu SST hang ngay
(AVHRR). Nhiing dir liéu nay cho thay sy nong
1én déng ké tir 0,24°C/10 nam v& phia tay cua Eo
bién Gibraltar t&i 0,51°C/10 nam trén Bién Den.
Céc nghién ctru khac ciing chi ra rang xu huéng
4m 1én kha manh & Bién Pen. Ginzburg va nnk
[6] d4 ghi nhan su néng 1én déng ké ciia SST (0,9
°C/10 nam) trong giai doan 1980 - 2000, str dung
dir liéu SST vé tinh vao ban dém. Abdulla Sakalli
va Nuri Basusta [7] da phat hién muc tang 0,64
°C/10 nim giai doan tir 1982-2015, v&i bién
dong hang thang 16n nhét trong SST 14 vao cudi
mua hé va mua thu. O Bién Pong, Fang va cs [8]
cho rang trong giai doan tir nam 1993 va 2003,
nhiét do mit nude bién c6 xu thé tuyén tinh tang
manh. Sir dung bo dit liéu nhiét do bé mat bién
va bang tao bdi Trung tam Hadley (HadISST)
cho giai doan 1950-2008, Young-Gyu Park va
Ara Choi [9] chi ra rang xu thé dai han cua ca
SST mua dong va mua hé déu ting, nhung kiéu
4m 1én va nguyén nhan giy ra 1a khac nhau. Sy
noéng 1én manh m€ vao mua dong xay ra ¢ khu
vuc trung tdm va vao mua he ¢ khu vuc phia
Nam cta Bién Pong.

Riéng ving bién Nam Trung B6, Pinh Vin
Uu va cs [10] va Pham Vian Huin va Pham

TAP CHi KHi TUQNG THUY VAN

Hoang Lam [11] cling d3 cho thay tinh bién dong
kha manh gitta cic nam cta truong nhiét do tang
mit dya trén viéc phan tich chudi s6 lidu chi vai
nim. Pham Vin Huin va Pham Hoang Lam [11]
da chi ra sy bién thién giita cac nam clia truong
nhiét phy thudc vao sy ting cudng hay suy yéu
cua hai qua trinh 16n trong ving bién: sy xam
nhap cua dong chay lanh mua dong tir phia Dong
Bic bién Dong xudng phia Tdy Nam t6i ving
nghién cuu va sy xuét hién nudc troi ven bo
Trung B va Nam Trung B¢ Viét Nam trong gio
mua Tay Nam. Tuy nhién, do chi sir dung chudi
s6 liéu kha ngdn nén cac nghién ctru nay chua
cho thay nhing dic diém bién dong trong dai
han cua truong nhiét do téng mat, dac biét trong
xu thé bién dong chung ctia nhiét o bé mat bién
toan cau.

2. Nguon sb liéu va phwong phap sir dung

Dua vao b sb liéu SST hang ngay toan cau
dd phan giai cao (0,01 do x 0,01 dJ) phién ban
4.1 (MUR-JPL-L4-GLOB-v4.1) tir thang 6 nam
2002 dn thang 5 nim 2018 do Trung tim Luu
trit Phan phdi Hai duong hoc vat Iy (PO.DAAC)
thuoc Phong thi nghiém Strc ddy Phan luc (JPL)
ciia NASA cung cip, chung t6i da tinh toan cac
dic trung thong ké cia truong SST trung binh
thang, mua va nim cho ting diém ludi. Trong
d6, mua xuan 1a tir thang 3 dén thang 5, mua hé
(mua gi6 Tay Nam) tir thang 6 dén thang 8, mua
thu tir thang 9 dén thang 11 va mua dong (mua
gi6 Pong Bic) tir thang 12 dén thang 2 nam sau.
Sau d6, phuong phap binh phuong nho nhat
trong phén tich hdi quy tuyén tinh dugc sir dung
dé xac dinh xu thé bién dong cua truong SST
trung binh muia va nam trong nhiéu nam tai timg
diém Iui sb liéu. So sanh s liéu SST trung binh
ngay quan tric tai tram Phu Quy vdi s6 liéu quan
trac tir vé tinh nam 2013 cho thay hé sé tuong
quan giita hai bd sb liéu 1a kha cao 1én dén hon
0,9 (hinh 1).
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3. Két qua va thao luin

Cac két qua tinh toan cho thiy phan bd khong
gian cua truong SST trung binh nhiéu ndm theo
mua tai ving bién Nam Trung B0 ciing thay doi
dang ké. Trong mua xuan, nhiét do bé mat bién
dao dong tir khoang 25 dén hon 28,5°C (hinh
2a), voi xu thé tang dan tir phia bac xudng phia
nam va tir bo ra khoi. Do van con chiu anh
hudng cua sy xdm nhap cia dong chay lanh doc
ven bo bién mién Trung, nén nhiét viing ven bd
tai khu vuc phia bic thip hon ving ngoai khoi
khoang 3°C va hon 1,5°C ddi voi khu vuc phia
nam. Trong mua he, SST dao dong tir khoang 28
dén hon 29,5°C (hinh 2b), cao nhét tai khu vuc

phia bac khoang hon 29,5°C.
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Hinh 2. So @6 phén bé khéng gian cua SST trung binh mia nhiéu nam (giai doan 6/2002-5/2018,
don vi °C): a) mua xudn; b) mua hé; c) mua thu; va d) mua dong

Tai khu vuc phia nam, xuét hién mot vung
nude c6 nhiét @6 thip hon nam 1éch vé phia bo
bién Viét Nam c6 tdm nam ¢ ving ven b tinh
Ninh Thuan do hoat dong nudc troi trong gid
mua Tay Nam. Trong mua thu, thay d6i SST theo

khong gian khong 16n, trung binh toan vung dat
khoang 28,5°C (hinh 2c¢). Trong mua dong, SST
dao dong tir khoang 24 dén hon 27°C (hinh 2d),
thép nhét tai khu vuc doc bd bién Quang Ngai
va Phu Yén chi khoang 24,5°C. Do anh hudng
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cia gié mua Pong Bic nudc lanh tran xudng
phia nam theo hudng Pong Béc - Ty Nam khi
gap dong chay manh ¢ ven bo Viét Nam dem
khéi nuée lanh nhiét do thap (dudi 24°C) cua
vinh Bic B ting cudng, lam cho duong dang
nhiét do 25°C bi 4n sau xudng phia nam ap sat
vao vung ven bo tao thanh Iudi nude lanh dén
tan khu vuc ven bo Ninh Thuan. Su chénh 1éch
nhiét do gitra vung bo va ngoai khoi tai khu vuc
phia nam dat cyuc dai 1é€n dén gén 3°C. Bién do
chénh léch SST trung binh gittra mua dong va
muia he 16n nhat c6 thé 1én dén 4-5°C & ving ven
bo va 2-3°C ¢ vung ngoai khoi. Chénh I¢ch nay

tai khu vyc phia bac thuong cao hon khu vuc
phia nam.

Phan b khong gian cua xu thé bién dong SST
ving bién Nam Trung B dao dong trong khoang
tr 0,0 dén hon 0,6°C/10 nam (hinh 3a), véi xu
hudng tang tir bo ra khoi. C6 thé thay gan nhu
toan vung thé hién xu thé tang manh cua SST,
trir khu vire bién ven bo c6 xu thé ting nhe. Ving
¢6 xu thé ting cua SST 16n nhat 1a ving phia
ngoai kinh tuyén 110, cuc dai 1én dén hon
0,6°C/10 nam. Chi tiét hon vé xu thé bién dong
SST trung ndm tai mot vi tri cu thé c6 thé quan
sat trén hinh 3b.
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Hinh 3. a) So dé phdn bé khéng gian ciia xu thé bién déng SST trung binh ndm va b) xu thé bién
déng SST trung binh nam tai vi tri 11° vi Bdc - 110° kinh Péng (giai doan 2003-2017, don vi °C)

Xu thé bién dong SST mua ving bién Nam
Trung B cling thé hién sy khac nhau rd rét. Xu
thé bién dong trong mua xuan cho thay mirc do
tang cta SST tai khu vuc phia nam cao hon han
cuc dai 1én dén hon 0,6°C/10 nam (hinh 4a). Tai
khu vuc phia bac, viing ngoai khoi téc do ting
ctia SST chi dat khoang tir 0 dén hon 0,3°C/10
nam, riéng ving bién ven bd SST c6 xu thé
giam, tbc do giam 16n nhét dat khoang hon -
0,4°C/10 nam. Trong mua he, xu thé tang cua
SST dién ra trén hau nhu toan ving bién Nam
Trung Bo, trir viing ven bién cac tinh Khanh Hoa
va Ninh Thuan c6 xu thé gian nhe (hinh 4b). Phia
ngoai khoi kinh tuyén 110, tbc do tang ctia SST
déu 16n hon 0,5°C/10 nam. Trong mua thu, toan
bd ving nghién ctru SST ¢6 xu thé ting manh tir
khoang 0,3 dén hon 0,9°C/10 nam, dac biét tir vi
tuyén 12 trd 1én toc do tang ctia SST déu 16n hon

TAP CHi KHi TUQNG THUY VAN

0,6°C/10 nam (hinh 4c). V& mua dong, phan bd
xu thé bién dong SST khong dong déu. Ving
ngoai khoi phia ngoai kinh d6 109,5 thé hién xu
thé tang cia SST tir khoang 0,2 dén dudi
0,5°C/10 nam. Tai vung ven bo tbc do tang nho
hon chi khoang 0,0 d¢én dugi 0,2°C/10 nam (hinh
4d).

Theo Young-Gyu Park va Ara Choi [9] thi su
khac nhau gitra xu thé bién dong nhiét do bé mit
bién theo mua trén bién bong la do sy bién dong
ctia dong nhiét tong cong di vao bé mit bién va
hoat dong cia truong gié mua Pong Bic trong
mua dong va gié mua Tay Nam trong mua he.
Tuy nhién do khuon kho nghién ctru ciia dé tai co
han nén viéc tim hiéu co ché bién dong cho tung
mua s€ dugc thuc hién trong nhirng nghién ctru
tiép theo.

4
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Hinh 4. So d@6 phén bé khéng gian cia xu hwdng bién dong SST trung binh mia (giai doan
6/2002-5/2018, don vi °C): a) mua xudn; b) mua he; c¢) mua thu, va d) mua dong

4. Két luan

Dua trén bo sb liéu SST hang ngay toan cau
quan tric tir vé tinh, cac dic trung bién dong theo
khong gian va thoi gian cua truong SST tai viung
bién Nam Trung bo da duoc phan tich va danh
gia. Cac két qua cho thay phan bb khong gian
ctia trudng SST trung binh ving bién Nam Trung
Bo thay doi dang ké theo mua, cao vao mua hé
va thap vao mua déng chénh léch trung binh mua
cuc dai 1én dén 5°C. Pic diém ndi bat 1a sy ton
tai cua ludi nudc lanh dudi 25°C an sau xuéng
phia nam doc theo bd bién mién Trung trong
mua dong do anh hudng ciia gié mua Pong Béc
va vung nudc mat cd nhi¢t do nhé hon 28°C
ngoai khoi bo bién Ninh Thudn trong mua hé 13
hé qua cta hién tuong nude trdi do gié mua Tay
Nam. Bién dong mua cua truong SST thay ddi
kha 16n theo tirng nim. Phan bd khong gian cua
xu thé bién dong SST trung binh nam ving bién
Nam Trung bd dao dong trong khoang tir 0,0 dén

hon 0,6°C/10 nam, gan nhu toan ving thé hién
xu thé tang manh, trur khu vuc bién ven b ¢6 xu
thé tang nhe. Vung c6 xu thé ting ciia SST 16n
nhat 1a viing phia ngoai kinh tuyén 110, cyuc dai
1én dén hon 0,6°C/10 ndm. Tuy nhién, xu thé
bién dong SST thé hién su khac nhau rd rét theo
mua. Xu thé bién dong SST thé hién su khac
nhau o rét theo muia. Xu thé ting la chu dao trén
toan vung bién, muc do tang cuc dai xuét hién
trong mua thu va mua he, mua dong va mua xuan
¢6 xu thé ting thap hon. Xu thé giam chi xudt
hién ¢ vung ven bo trong mua xuan, he va dong.
Dic biét trong mua xuan, ving bién ven bd tir
Quang Ngii dén Phu Yén c6 xu thé giam manh,
tbc do giam 16n nhat dat khoang hon -0,4°C/10
nam.

Tuy nhién do khuén khd nghién ciru ctia dé
tai c6 han nén viéc tim hiéu co ché bién dong cho
tirng mua s€ duoc thuc hién trong nhirng nghién
ctru tiép theo.
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STUDY CHARACTERISTICS OF SEA SURFACE TEMPERATURE
VARIATION IN THE SOUTH CENTRAL SEA REGION OF VIETNAM
DURING THE PERIOD OF 2002-2018

Vu Hai Dang!, Nguyen Minh Huan?, Nguyen Ba Thuy?, Do Ngoc Thuc!
nstitute of Marine Geology and Geophysics - VAST
Faculty of Meteorology, Hydrology, and Oceanography - HUS
’National Hydrological Forecasting Center

Abstract: The characteristics of temporal and spatial variability of the sea surface temperature
in the South Central sea region of Vietnam have been analyzed and evaluated based on MUR-JPL-
L4-GLOB-v4.1 dataset from June 2002 to May 2018 provided by The Physical Oceanography Dis-
tributed Active Archive Center at NASA's Jet Propulsion Laboratory. The results show that the
average SST spatial distribution varies significantly by season, high in summer and low in winter,
the average maximum seasonal difference is up to 5°C. Especially, the presence of cold water tongue
below 25°C goes deep south along the Central Coast in winter due to the influence of the Northeast
monsoon and cool water lower than 28°C offshore Ninh Thuan coastline in the summer is the result
of the upwelling due to the Southwest monsoon. Seasonal fluctuations of SST field considerable
change from year to year. Spatial distribution of the average SST trend in the South Central sea re-
gion of Vietnam ranges from 0.0 to more than 0.6°C/10 years during 2002-2018. Almost the whole
region showed a strong uptrend, except for the coastal area that tended to increase slightly. The re-
gion with the largest uptrend of SST is the area outside the meridians 110, which reaches a maxi-
mum of more than 0.6°C/10 years. However, the SST trend shows marked seasonal differences. The
uptrend is dominant across the sea, with the maximum level occurring in the fall and summer, the
winter and spring tend to increase lower. The downward trend only appears in coastal areas in
spring, summer and winter. Especially in the spring, coastal areas from Quang Ngai to Phu Yen tend
to decrease sharply, the largest reduction rate reaches over -0.4°C/10 years.

Keywords: Sea surface temperature, Seasonal and annual fluctuations, Satellite data, the South
Central sea region of Vietnam.
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CURRENT DEVELOPMENT SITUATION OF MARINE
ECONOMY IN QUANG BINH PROVINCE

Hoang Phan Hai Yen!

Abstract: Marine development trend with a new economic mindset is being paid great attention

by many countries in the world in order to solve socio-economic development issues for present and

future. Quang Binh is one of the 28 marine provinces and cities of Vietnam with the highest marine

influence index in the country. The determination of marine economy as a key development direc-

tion in recent years has made Quang Binh a fairly good province with many socio-economic crite-

ria achieving and increasing the set targets. The paper analyzes the current situation of marine

economic development, thereby proposing solutions to promote marine economic development of

Quang Binh province in the future.

Keywords: Economy, marine economy, coastal economy, coastal areas of Quang Binh Province.
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1.Introduction

The world’s seas and oceans cover 71% of
the Earth's surface. Marine potential is much
greater than mainland’s one but due to its envi-
ronmental characteristics, the exploitation and
use of marine resource is still limited. Since an-
cient times, mankind has used the sea for vari-
ous purposes for life. Terms “marine economy”
is derived from human activities of marine ex-
ploration. Today, the marine economy is a group
of important economic sectors in the world econ-
omy, especially for the marine countries, it has
strategic roles.

Marine economy is narrowly construed as all
economic activities taking place on the sea,
mainly including: Maritime economy (shipping
and port services); seafood (fishing and aqua-
culture); offshore oil and gas exploitation; sea
travel; salt making; marine search and rescue
services; island economy. Marine economy is
broadly construed as economic activities directly
related to marine exploitation; although they do
not take place on sea, these economic activities

!Department of Geography, School of Social Ed-
ucation, Vinh University
Email: hoangphanhaiyen@vinhuni.edu.vn
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depend on sea elements or directly serve marine
economic activities in the coastal zones, for ex-
amples ship building and repairing, oil and gas
processing research, seafood processing indus-
try, marine services, marine communication, ma-
rine science and technology, human resources
training for marine economic management, and
basic surveys on marine environmental re-
sources.

Marine economy has developed since the
15th century, in the association with the geo-
graphical discovery in Europe. Today, marine
economic studies direction:

- General research on coastal areas, typically
the work of GoB (2005), EUCC (2007) [5]. The
authors focused on the study of the characteris-
tics and functions of coastal areas (including em-
phasis on socio-economic activities in the seas
and resource competitions among regions), is-
sues of coastal areas (environmental pollution,
resource degradation, natural disasters, environ-
mental incidents, climate change and sea level
rise, etc.).
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- Researching on socio-economic activities in
coastal areas, typically the work of BMVBS and
BBR (2006) [3]. In this research, specific eco-
nomic sectors of the coastal strip are also men-
tioned.

- Research direction on the coastal environ-
ment, typically Ando et al. (2004) [2]. Such stud-
ies shows that the coastal environment is a
unified whole. Pollution of each environmental
component leads to influence on others. Among
these, the water environment has the greatest im-
pact on other environmental components.

In Vietnam, the role and importance of the
marine economy has been defined clearly, so in
recent decades, there have been many researches
on the marine and island economy mainly on
two main directions. i.e. Study on potentials,
general assessments of natural conditions and
natural resources in service of the general plan-
ning and development of socio-economic devel-
opment in coastal and islands economy; Study
on coastal and marine environment and impacts
of climate change (CC) on coastal environment.

Vietnam has 28/63 provinces and cities di-
rectly under the central government with
beaches, with 125 coastal districts and 12 is-
lands, accounting for 42% of national land area
and 45% of national population [1].

Quang Binh is a coastal province with 116.04
km long coastline and 20,000 km2 wide sea area
2 and 6 coastal districts and cities. In recent
years, marine economic sectors have contributed
a significant proportion in the production value
of economic sectors, the export value of the
province, creating jobs for many workers, creat-
ing a significant change in quality of life of peo-
ple ... However, Quang Binh’s marine economy
is still featured with small exploitation. It has not
promoted and fully awakened its marine poten-
tials and strengths to serve the process of eco-
nomic, social development and security -
defense; There has not had comprehensive pol-
icy system to promote the rapid, effective and
sustainable development of the marine economy;
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the level of economic linkages between coastal
districts and cities in Quang Binh province is not
close human life in local coastal are still diffi-
cult, etc.

2. Materials and Methods

2.1 Data collection

The data is calculated and analyzed from
sources such as: Statistical Yearbook of Quang
Binh Statistical Office, reports of People’s Com-
mittee of Quang Binh province, Department of
Agriculture and Rural Development of Quang
Binh Province, Department of Tourism of Quang
Binh Province, People’s Committees of coastal
districts and towns in Quang Binh province. Pri-
mary data are collected and then processed, cal-
culated and summarized into tables for
comparison, comment and analysis. All data in
the period of 2010-2018 are collected and sur-
vey results are conducted in 2019.

2.2. Methodology

The paper combined following methods such
as: Data collection, analysis, synthesis and com-
parison. In particular, the author uses two main
methods:

- Field survey: in order to obtain necessary
information, apart from the collected primary
materials and data, field survey provides many
practical knowledge and documents which di-
versifies and supplement the content of the prob-
lem. This is also a typical and indispensable
method in geography research, especially socio-
economic geographic research. Within the scope
of the paper, the author conducted the field work,
observed, described and recorded the develop-
ment of marine economic sectors and fields in
some communes and wards under Quang Binh
coastal districts, towns and cities such as Hai
Thanh ward, Dong My ward, Quang Phu com-
mune, Bao Ninh commune (Dong Hoi city),
Nhan Trach commune (Bo Trach district).

- Managerial consultation: These were oral
interviews with chairmen of People’s Committee
of districts, towns, cities with beach, heads of
agriculture division, heads of agricultural exten-
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sion stations, heads of labor, war invalids and so-
cial affairs offices of districts, towns and cities
bordering the sea. The total number of inter-
viewed managers is 10. The interview content is
mainly related to: Strategies and policies for ma-
rine economy development, challenges for ma-
rine economy development and current and
future CBT development solutions.

3. Results and Discussion

3.1. The main advantages of Quang Binh
province in marine economy development

Quang Binh is a coastal province with a
coastline of 116.04 km, territorial sea of 20,000
km? with 6 coastal districts, towns and cities,
namely Dong Hoi City, Ba Don Town, Quang
Trach District, Bo Trach District, Quang Ninh
and Le Thuy district. The total natural area of the
territorial sea is 5,502 km? the population in
2017 is 751,767 people, the average population
density is 337 people/km?, accounting for 68.2%
of the provincial area and 85.2% of the provin-
cial population. In particular, there is a large
workforce (accounting for 63% of the coastal
population), which is young, healthy, industri-
ous, hard-working. They are important labor re-
server for the development of the marine
economy which have to be employed and used
effectively.

It is considered that territorial sea of Quang
Binh province has large reserves of seafood
which are diverse and rich in species. It is esti-
mated to have over 1,000 species, including rare
species such as lobster, shrimp, black tiger,
squid, cuttlefish, cockle, sea snake, etc. These
seafood species are high economic value but
other provinces have litte or have not got. In the
current context, the aquaculture households in
Quang Binh are able to develop the salty and
brackish aquaculture industry. The potential
water surface area for salt and brackish aquacul-
ture in Quang Binh province is about 4,000 ha.

With regards to ecosystems, Quang Binh has
white coral reefs with an area of up to tens of
hectares. They are not only a source of fine art
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materials with high economic value, but also cre-
ate conditions to maintain and develop the typi-
cal flora of the deep sea in the Central region of
Vietnam. According to the survey and assess-
ment data of the Directorate of Fisheries, the fish
reserve in Quang Binh territorial sea is about
51,000 tons. In addition, some species such as
tuna, flying fish, and the estimated shrimp re-
serve is 2,000 tons and squid is 8,000 to 10,000
tons.

With a long coastline and 20,000 km? of con-
tinental shelf, two large estuaries, Quang Binh
province is capable of developing into a large-
scale seaport such as Nhat Le and Gianh sea-
ports. In the near future, these seaports will be a
place to trade and connect major tourist centers
among the North Central of Vietnam, Vietnam
with Asean regions. In addition, Quang Binh
province contain a diverse and unique tourism
potential. Apart from Phong Nha - Ke Bang Na-
tional Park, which has been recognized as a
world natural heritage by UNESCO? Quang
Binh has a system of beautiful beaches like Nhat
Le beach, Da Nhay beach, Bao Ninh beach, and
spiritual tourism places like Vung Chua - Dao
Yen. Therefore, Quang Binh has increasingly at-
tracted more tourists to visit and relax.

3.2. Current development situation of ma-
rine economics in Quang Binh

a. Fisheries and exploration of aquatic prod-
ucts

The fishing capacity has been increasingly
enhanced, in the period of 2013 - 2017, the num-
ber of motorized ships and boats increased rap-
idly. The total number of motorized boats
increased from 4,346 units in 2013 to 5,443 units
in 2017 (an average growth of 4.6% /year).
Among these, from 2013 to 2015 the number of
boats decreased sharply, but then increased from
2016 - 2017. The number of boats in 2017 in-
creased 743 units compared to the former plan
and it mainly included boats operating in coastal
areas (581 units). The enhancement of fishing
capacity has brought about results in terms of
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achieved by the fishing industry.

Table 1. Fishing production in Quang Binh province in the period of 2013 - 2017 [4,7]

No List Unit 2013 2014 2015 2016 2017
1 Fishery production Ton 38,321 50,483 54,007 46,732 55,823
2 Production value Billion 954 1,298 1,444 1,269 1,520

dong

b. Salty brackish aquaculture

In the period of 2013 - 2017, the salty brack-
ish aquaculture area tended to increase slightly
with an annual growth rate of 1.7% from 1,274
hain 2013 to 1,435 ha in 2017. Thus, compared
with the general growth rate of aquaculture in the
whole province (3.3%), the salty brackish water
aquaculture area increases more slowly.

area because aquaculture zones were recovered
for economic and tourism development such as
in Hai Ninh commune - Quang Ninh (30 ha of
sand ponds), Phu Hai - Dong Hoi ward (about
40 ha of earthen ponds), etc. The locality with
the largest area growth rate is Le Thuy district,
15.9% / year. Aquaculture area in Dong Hoi city
decreased by 4.7%/year due to land recovery for

The brackish aquaculture area decreased from  urbanization, economic development and
27% in 2013 to 24.2% of the total aquaculture tourism.
Table 2. Brackish and saltwater aquaculture area by locality distribution in
Quang Binh province in the period of 2013 - 2017 [4,7]
(Unit: ha)
No. District 2013 2014 2015 2016 2017
1 Le Thuy 26 46 43 43 73
2 Quang Ninh 124 120 120 131 154
3 Dong Hoi 130 81 83 80 93
4 Bo Trach 522 488 536 516 704
5 Ba Don 386 360 347 345 324
6 Quang Trach 86 86 86 79 88
Total province 1,274 1,181 1,215 1,194 1,435

arca

Aquaculture area of vannamei accounted for
60.2%, of tiger shrimp accounted for 26.7%, of
sea crab accounted for 20.5% of salty brackish
water aquaculture area, the rest is for fish and
some aquatic species.

Methods of brackish water aquaculture in-
clude brackish water aquaculture in earthen
ponds, in water pond liners on coastal sand and
in water cages. Brackish water aquaculture in
earthen ponds, a common practice, increased
from 953 ha in 2013 to 1,200 ha in 2017 (aver-
age rate of 3.3%/year), ponds and lakes are
mainly concentrated in Quang Ninh, Bo Trach

district... Aquaculture in sand-lined ponds de-
creased from 321 ha in 2013 to 235 ha in 2017
(an average rate of -4.36%/year). This is a new
method that appeared in 2002 but the area de-
creased due sand pond recovery for the socio-
economic and tourism development. Brackish
water cage culture, which is a new method of
culture along the riverside such as Gianh river,
Nhat Le river with seabass and persimmon,
reached 957 cages in 2017.

c. Seafood processing and trading

- Source of raw materials for seafood pro-
cessing:

TAP CHi KHI TUQNG THUY VAN

S6 phuc vu Hgi thao chuyén dé



BAI BAO KHOA HQC

Raw materials for seafood processing, espe-
cially export processing, still mainly come from
the natural exploitation. aw materials from aqua-
culture (mainly brackish water shrimp) are often
unstable, seasonal and subject to strict food
safety and hygiene inspection.

Aquaculture products have faced with strict
EU inspection for the past decade because of
shrimp disease (white spot disease, hepatopan-
creatic necrosis ...), which have been found to be
contaminated with chemical residues, antibi-
otics, impurities pumping into shrimp ... in some
provinces. This significantly affected the shrimp
trading market.

In the structure of export seafood processing,
frozen products tend to decrease over the years,
from 2,447 tons in 2013 to 944 tons in 2017. Pro-
cessing of fish sauce tends to increase, from
3,471 million liters in 2013 to 3,976 million liters
in 2017 and the average growth rate is 1.96%.
Grilled fish increased from 3,100 tons in 2013 to
5,900 tons in 2017, the average annual growth
rate is 9.36%.

Poor development of seafood processing re-
sults from outdated processing technology, lim-
ited business management and market
experience. On the other hand, due to the fact

that most of factories which were equitized and
transferred to new investors did not have solu-
tions for technological innovation, business and
production reform and trade promotion. There-
fore, their export processing was delayed and the
majority of factories are not eligible for direct
export, and production for only some processed
goods and entrusted exports with low output.
Seafood processing products are still undiversi-
fied.

The domestic processing has been promoted;
the quality of dried seafood and fish sauce is
guaranteed and well consumed domestically.
The development of domestic production and
processing has contributed to solving the output
for fishing, creating jobs for fishermen and meet-
ing the consumption needs of people inside and
outside the province.

3.2.2. Sea tourism

a. Tourist market

The number of tourists to Quang Binh beach
in the past 5 years has got relatively fast growth.
The number of visitors increased from 943,840
in 2013 to 2,149,697in 2017 and, the average
growth of the whole period reached 17.9% and
equal to 65% of the total number of tourists to
Quang Binh.

3,500,000 Lot ngwoi 3.307.226
3.000.000 1755072  —562.000
2500000 -
2029677 I
2 000, DD h5.4.0%] 18818
1.500.000 1375861
12.263
1.000.000 5840
500.000
0
2013 2014 2015 2016 2017
EOuinzBinh  ®Ving bién

Fig. 1. Number of tourists to Quang Binh sea zone in the period of 2013 - 2017 [4,7]
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It can be seen that tourists to Quang Binh are
mainly for sea tourism which always accounts
for over 50% of the province's tourists. In gen-
eral, the number of tourists to Quang Binh tends
to increase but decreased in 2016. This situation
is affected by many objective factors, mainly due
to the marine environmental incident in 2016
that directly affected Quang Binh sea and
thereby reducing the number of tourists to the
sea. Moreover, the investment in developing
tourism in many new tourist destinations makes
tourists to Quang Binh not only for sea-bathing
but also tourissm destinations in the province.
Quang Binh sea tourism showed very good signs
of recovery, the number of tourists increased 1.9
times in 2017 compared to that in 2016. As a re-
sult, the proportion of sea tourists rose up to 65%
of the total number of tourists.

The number of tourists to Quang Binh terri-
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torial sea is differentiated. according to seasons:
70 - 80% of visitors come in the tourist season
from May 1 to August 31, only 20-30% come in
off tourist season. Relaxation and swimming are
popular in combination with visiting a number
of cultural monuments and festivals, for example
Vung Chua - Dao Yen, Canh Duong mural vil-
lage, seasonal festival, fishing festival...
Regarding the structure of tourists to Quang
Binh territorial sea, the majority of tourists are
domestic tourists, accounting for over 97% of the
total number of tourists. This percentage has al-
most no shift from 2013 to 2016, the amount of
International visitors accounts for a very small
percentage, about 2%. This shows that the at-
traction of Quang Binh sea tourism to the world
is too little and mainly still to domestic tourists.
b. Sea tourism revenue

Table 3. Sea tourism revenue in Quang Binh for the period of 2013 - 2017 [4,7]

Unit 2013 2014 2015 2016 2017

Quang Binh (1) Billion 1376 3,031 3,148 2,273 3,737
dong

Marine area Billion 923 1,849 1,960 1323 2,623
dong

Ratio 2/1 % 67.05 61.00 62.25 5820  70.20

In the period of 2013 - 2015, tourism sea
tourism revenue increased rapidly and increased
from 923 billion VND in 2013 (accounting for
67.05% of the total tourism revenue of the
province) to 1,960 billion VND in 2015 which
is 2.1 times higher than that in 2013 Although
tourism revenue in 2016 decreased due to the im-
pact of marine environment, the following years
increased rapidly again, reaching 2,623 billion
VND, accounting for 70.20% of tourism revenue
of the whole province and an average growth of
the whole period reached 23.2%. Thus, com-
pared to the growth rate of tourist arrivals, the
increase in revenue is higher.

3.2.3. Marine industry

The province has a coastline of 116.04 km
and territorial sea of about 20,000 km? with 5 es-
tuaries and important ports such as Nhat Le port,
Gianh port, Hon La port, Thang Loi deep-water
port in airtight location. It is very convenient for
mooring and developing fishing logistics and
shipping services. Among the four ports in
Quang Binh, Hon La port has the largest cargo
throughput (3,172,345 tons in 2017). Gianh Port
has a small custom clearance capacity and
throughput. Along with the seaport system de-
velopment, shipping flows and shipping revenue
also tends to increase.
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Fig. 2. Shipping revenue of Quang Binh in the period 2013 - 2017 (VND billion) [4]

Shipping revenue increased from VND 53.1
billion in 2013 to VND 59.3 billion in 2017, 1.1
times higher in the past 5 years but such a growth
rate is still slow and not commensurate with the
potential of sea transportation development. The
contribution of sea transport to the overall rev-
enue of the province's transport is 1.9%, a very
modest figure. Shipping revenue structure comes
from 100% cargo shipping.

3.2.4. Marine minerals exploiting and pro-
cessing

The territorial sea and islands of Quang Binh
province have many precious minerals such as
gold, iron, titanium, pyrite, lead, zinc and some
other non-metallic minerals such as kaolin,
quartz sand, limestone, granite...

Quartz sand in Quang Binh province has
good quality compared to that in other regions in
the country, so it is an advantage for Quang Binh
province to develop high-quality glass industry
to serve domestic demand and export to foreign
countries. In the north, there are white sand
beach with an area of nearly 40 km? and esti-
mated reserves of 35 million tons in Ba Don -
Quang Trach, and with reserves of 5 million tons
in Thanh Khe - Bo Trach. The sand is high pu-
rity quartz, fine-sized, with Si0, content of 98-
99%. It is located next to roads, so it is easy to
exploit and transport and can serve the produc-
tion of high-class glass goods and materials from
other silicate. In the period from 2013-2017,
sand mining output tended to increase, from
1,593,674 m? in 2013 to 1,664,542 m* in 2017,
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the average growth rate of the whole period was
1.87%.

Regarding titanium exploitation, the provin-
cial People’s Committee has granted 6 titanium
exploitation licenses to four companies located
mainly in the key coastal sandy areas of Quang
Trach and Le Thuy districts. Titanium exploita-
tion activities are concentrated in Le Thuy and
four companies have been licensed to exploit
Titan with an area of about 150 ha but 3 compa-
nies have not exploited yet, including Thanh
Binh Construction Company Limited, Sen Hong
Company Limited, and Hoang Long Mineral
Joint Stock Company. Particularly, Quang Binh
Import-Export Joint Stock Company has been
granted 100 hectares and has exploited 76
hectares. Titanium exploitation output in Quang
Binh is still low and tends to decrease, from
43,360 tons in 2013 to 25,897 tons in 2017 with
the average growth of -12.1%.

3.2.5. Salt production

Salt production of Quang Binh in 2013
reached 8,930 tons and tended to decrease, es-
pecially the direct impact of marine environ-
mental incidents caused the sharp drop to 6,585
tons in 2016 and the output increased slightly in
207 but still not equal to the output of previous
years. In the whole period, salt production de-
creased with the average growth of the whole pe-
riod of -4.4%. The salt production decrease
results from the narrowing of salt production
area in Quang Binh.
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Table 4. Salt production in Quang Binh province (2013 - 2017) [4]

2013 2014

2015 2016 2017

Sea salt 8,930

8,294

8,254 6,585 7,472

Currently, salt production in Quang Binh is
only maintained in Quang Phu commune (Quang
Trach district). Quang Phu now has 74.81 ha of
salt production land located mainly in 4 villages
of Phu Loc 1,2,3,4 with 268 households and
more than 600 laborers working in the field.
With an average output of 100 tons/1 ha/season
(with value of about 100-150 million VND), the
average annual salt output of Quang Phu is about
6,000-7,500 tons, reaching a turnover of 9-11
billion VND.

3.3. General assessment of the marine econ-
omy development in Quang Binh province

Over the past 5 years, Quang Binh has con-
tinued to take advantage of the potentials and ad-
vantages of its seas and coastal areas to develop
marine economic sectors. The right policy line
for marine economic development is suitable
with the general situation of the province as well
as with the international and domestic context,
thereby created favorable conditions for the de-
velopment of Quang Binh’s marine industry
with a quite diverse structure. Among these,
seafood and marine tourism are the two main
sectors. The development of marine economic
sectors in recent years has great significance for
the province’s overall economy, especially ma-
rine economy.

However, this development is still not com-
mensurate with the local potential and advan-
tages; the contribution rate in the economy is
generally small and there has had no cooperation
among marine economic sectors yet.

Production capacity of fishing increases, but
is mainly small-sized and manual. Investment
capital for motor vehicle procurement with large
capacity and technology is limited, so, they are
unable to go to the sea for a long time. Splendid
fishing grounds and high-density fishing boats
lead to over-exploitation. The protection of ma-
rine resources has not been thoroughly imple-

mented. Estuaries, creeks and fishing stakes have
been exploited all year round, that has destroyed
food sources for brackish and brackish aquacul-
ture and many larvae of high value brackish
water species. The fishing with mines has led to
a significant reduction in the stock of some ma-
rine species. All labor forces have been free to
do business and compete with each other, so
state owned companies have operated ineffec-
tively and are unable to adapt the market mech-
anism. Some production facilities have to be
dissolved or merged.

The growth of marine tourism is not com-
mensurate with the potential and available
tourism resources; in term of sea tourism, the
number of international tourists is small and the
number of domestic tourists with low consump-
tion capacity is predominant. Tourism business
achieved low efficiency and small contribution
to the province’s GRDP; Quang Binh sea
tourism development is seriously imbalanced,
mainly focusing on developing accommodation
business, but travel and transportation business
and entertainment services are undeveloped. The
market for tourists is still limited due to shortage
of attractive tour or journey, and no linkage be-
tween tourism activities with traditional festi-
vals, trade villages and tourism businesses. The
sea tourism is also highly seasonal. Tourism
products are poor and undiversified with low
competitiveness. The operation of services is still
small-sized, and fragmented. Although service
quality has been improved, most of them are still
at a low level compared to the normal level.

Maritime industry has developed weakly
compared to the province's potential. The port
and sea network operation efficiency is not high.
Its competitiveness is lower than other means of
transport. Among the seaports in Quang Binh,
only Hon La port has a significant operating ca-
pacity, but its efficiency is not high. Infrastruc-
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ture in the port has not been well invested; means
of loading and unloading equipment, storage and
transportation of cargo have not been modern-
ized and developed synchronously.

4. Conclusion

Quang Binh’s marine economy has gained
important achievements in recent years. The
contribution of marine economy in economic
growth rate, foreign investment attraction, eco-
nomic restructure, territorial space change ... of
Quang Binh province is getting bigger and big-

ger. However, in the development process, the
marine economic sectors have not yet fully pro-
moted their inherent potentials; there is a lack of
a long-term Master Plan, no comprehensive sys-
tem of policies to promote rapid, effective and
sustainable economic development ... Therefore,
it is required that the province must have strate-
gies and steps in the right direction to further
promote the internal and external advantages of
marine economic sectors in the near future.
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UNG DUNG MO HINH THUY LUC HAI CHIEU TiNH
TOAN NGAP UNG CHO PO THI VEN BIEN - UNG DUNG
TAI QUAN NINH KIEU, THANH PHO CAN THO

Nguyén Quang Hung", Nguyén Phuéc Tho?

Tém tit: Nedp lut trong do thi cang ngay cang tré nén mot van dé cap bdach va bire xiic trong
doi song cia nguoi dan. M6 hinh todn thity van dé thi da dwoc chirng t6 trong nhiéu g dung
nghién ciru cé kha ndng mé phong tinh todn cdc qud trinh miea, dong chady, dong chay trong cong
ciing nhw ngdp lut trén bé mdt do thi. Trong nghién ciru nay nhoém tac gia da sir dung bé phan mém
Mike Urban dé danh gid khd nang mé phéng qud trinh ngdp lut cé sw anh hwéng manh ciia nuée
triéu tai heu viee qudn Ninh Kiéu, thanh phé Can Tho. Két qud cho thdy dién bién ngdp lut do mua,
triéu dang da dwoc dién ta day di chinh xdc. Tir cdc két qua ciia mé hinh, nguyén nhin gdy ngdp
iing ciing nhir mot s6 giai phdp da dwoc dé xudt nham g phé véi cdac dién bién phire tap trong
triwong lai nhw bién doi khi hdu, mede bién ding. Két qua ciing khang dinh sirc manh g dung thuc
1é ciia cdc mé hinh thity van thity luc tinh todn 2 chiéu trong viéc thiét ké, van hanh va quan 1y thodt

niede dé thi cho cdc thanh phé ven bién.

Tir khéa: Thiy vin dé thi, ngdp lut, nwéce triéu dang, mé hinh do thi bén viing.

Ban Bién tap nhan bai: 11/12/2019

1. Pit van dé

Ngap lut d6 thi ngdy cang trd nén cap bach
va xuat hién véi tan suat nhiéu hon, nguyén nhan
nhiéu 12 do quy hoach sai, thiét ké sai, van hanh
va bao dudng khong dung, thiéu vén, khong
d(‘Sng b, y thirc bao vé h¢ théng thoat nudc kém,
nudc tridu dang, mua dao dong. Trong tinh toan
thiét ké cua Viét Nam ciing da c6 cac quy dinh
cu thé vé tinh toan thoat nudc thai, thoat nude
mua [2], tuy nhién co thé thiy van d& hé thong
thoat nudc do thi cta cac thanh phé ven bién (cac
ving ¢6 bi anh huong cua nudce tridu) thi chua
dugc quan tam va hoan toan khong cé céc tiéu
chudn tinh toan cu thé. Do d6, dé hd tro nang cao
tinh chinh x4c va ding dan cua thiét ké, viéc sir
dung cac md hinh thuy van do6 thi dang la mdt
giai phap ding dén va can dugc xem xét nghiém
tac dé tré thanh mot cong cu chinh thong trong

Ngay phan bién xong: 12/12/2019

'Khoa Khi twong Thuy van va Hai dwong hoc,
Dai hoc Khoa hoc Tu nhién, DPHOGHN,

2Pai Khi twong Thity van tinh Can Tho

Email: hungng@hus.edu.vn

Ngay dang: 20/12/2019

thiét k&, van hanh va quan 1y hé thdng thoat
nudc.

Céc loai ngap lut trong do thi c6 thé ké dén
mot s6 dang nhu: (1) Ngap do nude chay tran
trén bé mat khi khong c6 cong hodc hé thong
cdng bi tic; (2) Ngap do tic cbng cuc bo, din
dén nudc khong dugc van chuyén, bi un tic va
dang Ién tai cac hd tham; (3) Ngép do mua lon,
toan bo hé thong khong dam nhan duoc kha ning
tiép nhan va van chuyén nudc mua nén nudc
ngap day dudi cong va trao nguoc 1én trén mat
dat; (4) Ngap do nudc tridu xam nhap vao hé
théng thoat nudce, dang ngugc trd lai mat dat.

Cac nguyén nhan gay ngdp Ung cho cac d6 thi
Viét Nam da dugc cac nha khoa hoc va quan ly
tong két lai qua nhidu nghién ciru, trao d6i tai cac
hoi thao bao gdm: (1) Mua 16n, 1ii tir thuong
ngudn d6 vé; (2) Thuy tridu xdm nhap qua hé

TAP CHi KHI TUQNG THUY VAN

S6 phuc vu Hji thao chuyén dé

(is3


QUANG TRI
Typewriter
DOI:10.36335/VNJHM.2019(EME2).155-163


5

BAI BAO KHOA HQC

thdng thoat nudc; (3) Sut lun nén d6 thi, cao do
mit nén thap; (4) Hé thong ha tang (bao gom ca
hé théng thoat nudc) bi qua tai, thiét ké sai, van
hanh va bao tri kém, din dén khong thuc hién
dugc nhiém vy thoat nude; (5) Thiéu quy hoach
va quan 1y dong bo vé co so ha tang; (6) Kha
nang du bao, canh bao kém, chua dép g duoc,
dac biét voi yéu cau du bao cuc ngén cho cac
ung dung cua do thi.

Do d6, dé giai quyét van dé ngép ung cho mdi
d6 thi hodc mot khu vuc riéng biét, cAn xac dinh
15 loai ngap lut nao 1a chii yéu va nguyén nhan
chinh 14 do ddu dé co6 thé wu tién tip trung giai
quyét.

Céc d6 thi cua Viét Nam déu dang phat trién
manh m€, mo rong co so ha ti‘mg, méat d6 dan s6
tang manh do cu dan nhiéu khu vuc noéng thon
du nhap vé, dan dén tinh trang thoat nuéc dang
trong tinh trang qua tai, ngay ca & cac thanh ph
da duoc trién khai xay dung hé thong thu gom
va xir Iy nude thai. Vi gan 130 d6 thi doc trén
3000 km bo bién, hién tugng ngap lut d6 thi dang
Xay ra va sé tré thanh mot vin dé nhirc nhdi
khong loai trir voi bat cir d6 thi nao.

Chinh vi thé, can c6 mot sy quan tam kip thoi
t6i viéc trién khai tinh toan va thiét ké hé thong
thoat nudce cho cac do thi, dic biét can quan tam
tinh toan anh hudng cua triéu dén hé thong cua
cac d6 thi ven bién. Cing vé6i sy phat trién cia
cong ngh¢ khoa hoc, ng dung cua mo hinh toan
dé mo phong cac hién tugng ty nhién dang ngay
cang tré thanh mgt cong cu hiru ich, chinh xac va
tién loi, dugc sir dung trong rat nhiéu nganh, tu
nong nghiép, 1am nghiép, hai san, dén cac nganh
xay dung cong trinh, thiét ké xay lap.... Cac mo
hinh todn thuy van cling dugc phat trién manh
m¢é, cung véi kha nang tinh toan cua cac may
tinh dang mang lai kha ndng vo tan cua viéc mo
phong, tinh toan tdi wu cac hién tugng tir don
gian t&i phuc tap trong chu trinh thuy van trén
trai dat. Chinh vi thé, trong nghién ctru nay, cac
tac gia mong mudn sir dung mo hinh thity van va
thity Iyc tinh toan lan truyén 2 chiéu dé kiém tra
kha ning ing dung vao trong mé phong hé thong
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thoat nudc tai khu vuc quan Ninh Kiéu, Can
Tho, danh gia dugc do chinh xac, thoi gian phan
hoi cling nhu chi tiét cac két qua ctia mé hinh c6
thé mang lai. Pac biét, tac dong cua nudc triéu
dang dén ngap Gng d6 thi dugc nghién ciu cin
than va so sanh danh gia bang nhiing sd liéu thyuc
do tai khu vuc nghién ctru.

Thorndahl va Willems (2008) [3] da st dung
mé hinh MOUSE két hop véi phuong phap Do
tin cdy bac 1 dé danh gia hiéu qua st dung cac
thanh phan trong hé thong thoat nudc ciia thi trin
Frejlev - Ban Mach. Thi trin ¢6 luu vuc khoang
87 ha va dan sb khoang 2000 ngudi, hé thong
thoat nudc cua thi tran bao gdm cic hé thong
céng ngﬁm va céc cira xa dan vao con sudi chay
qua gan thi tran. Dé phong chdng hién tuong
nude chay tran nguoc tir sudi vao cdng, cac cta
xa déu duoc xay voi cac thiét bi ngan tran.

Theo Thorndahl va Willems phuong phap két
hop nay c6 loi thé hon so voi phuong phap
truyén thong 14 thoi gian mé phong co thé duoc
giam 1%. Tuy nhién, m6 phong véi phuong
phéap két hop nay chi cho két qua tir mot ctra
cbng tai mot thoi diém trong khi phuong phap
truyén thong cho ta két qua tir tat ca cac hd ga.
Viéc thuc hién phuong phéap nay chi dugc cong
nhan ddi véi mot luu vue ma nude duge van
chuyén nho luc hip dan chtr khong phai 1a mot
lwu vue v6i nhiéu may bom [3].

Apirumanekul va Mark (2001) da thiét 1ap
md hinh tinh todn mo6 phong hién trang 1 lut cho
thanh phd Dhaka, Banglades. Tran mua dién
hinh nam 1996 dugc sir dung va két qua cho thy
hién tugng ngap ung xay ra véi do sau ngap lén
to1 55c¢m va kéo dai trong 16 gio, hoan toan khdp
v6i thyc té. Cac tac gia da dua ra cac giai phap
str dung may bom dé chong ngap va hiéu qua cia
cac may bom ciling da dugc danh gia thong qua
md hinh ngép lut d6 thi nay. Thoi gian ngdp da
duogc giam xudng chi con 7 tiéng dong hd, tinh
toan ciing chi ra néu nao vét tai cac diém quan
trong duoc xac dinh tr mo hinh thi thoi gian
ngdp cling giam va dd sau ngap cling dugc cai
thién déng ké [4].
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Trong nam 2002, luong mua va hé thong du
bao lii lut d& dugc phat trién tai Bangkok trong
mot du an nghién ctu dugc tién hanh boi Vién
Cong nghé Chau A (AIT, Thai Lan) va DHI
(Pan Mach). Muyc tiéu dau tién 14 cung cip luong
mua dang tin cay va du bao 10 lut dya trén ca hai
radar va hé théng cac tram do mua bang gau.

Luong mua du bao da duwoc dua trén mot
radar thoi tiét (Cuc Khi tugng Thai Lan, TMD)
nam trong khu vuc trung tim thanh phd cing véi
mot mang ludi g6m 47 diém do mua (D6 thi
Bangkok, BMA).

Hé théng thoat nudc do thi cia mot ph'?m
thanh ph6 Bangkok dugc mo hinh héa voi mot
mo hinh hai 16p 1D - 1D mb ta dudng phd va 16p
hé thdng cong thoat nudc. Dy 4n nay da dugc
xdy dung véi mo hinh MOUSE va dau vao cia
mo hinh 1a lwong mua dy bao. Viéc st dung cac
mo hinh truc tuyén nay cho phép mé rong kha
ning du bio cho twong lai ctia hé thong thoat
nudc, bao g6m ca muc d6 du kién 1d lut trong
mé hinh. Két qua mé phong ngap lut duoc sir
dung trong mot chuong trinh canh bao Id thoi
gian thyce [5].

2. Phuwong phap nghién ctru va thu thap tai
liéu

2.1 Gioi thiéu mé hinh thiy van do thi

Trong nghién ctru nay, phuong phap mo hinh
toan 2 chiéu duoc tng dung dé tinh toan méd
phong va du bao tinh trang ngap lut cua khu vuc
nghién cuu.

Mb hinh Thily van d6 thi bao gdm hai phan
chinh la thuy van va thuy lyc. M6 hinh thuy van
s€ xtr [y mo6 phong cac qua trinh hinh thanh dong
chay bé mit tir mua, c6 xét dén cac qua trinh
dién triing, thdm, bdc hoi, dong chay bé mat,
dong chay sat mat, dong chay co sd, ...thong qua
cac phuong trinh thuy van s€ tinh toan dugc
dong chay cua céc tiéu luu vuc trén khu vye tinh
toan. Cac thong s6 duoc xem xét dén d6i voi mo
hinh Thiy vin bao gdm céc thong s6 bé mat luu
vuc nhu phﬁn tram dién tich thdm, d6 4m cua
dat, cac thong s6 dic trung kha nang thim va boc
hoi, tinh chat cua tham phu, dién tich luu vuc,
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do déc....

Mo hinh thay lyc: mé hinh giai quyét bai toan
dong chay mot chidu st dung phwong trinh
Saint-Venant dé moé phong cac qua trinh dong
chay trong mang luéi duong dng thoat nudce, bao
gdm ca cac thiét bi phirc tap nhu may bom, cira,
dap tran, van... Chét luong ctia cic md hinh nay
phu thudc vao chét luong cua dir li¢u dau vao va
qué trinh hiéu chinh. M6 hinh 1 chiéu thuong xtr
1y dong chay co 4p va tu do. Bién str dung trong
md hinh thuong 1a dong chay luu vuc hodc dong
chay mua kho tai cac bién thu nudc va muc nude
tai cac ctra ra. Nhu vay budc tinh toan s¢€ la lan
lugt tinh todn mo hinh thuy van, sau d6 st dung
két qua dau ra cua mo hinh thuy van dé dwa vao
tinh toan tiép trong mo hinh thuy lyc. Két qua ta
s€ thu dugc cac dac trung vat ly dong chay trong
kénh muong (van tde, d6 sdu muc nuéde, luu
lwong). Tuy nhién néu chi ding lai & mé hinh
thuy luc 1 chiéu thi két qua chua thé hién dugc
day du cac truong hop ngap lut trén bé mit.

Pé nang cao chat lugng ctia mo6 hinh Thiy
van do thi, cac tinh toan thuy lyc dugc md rong
tinh toan 2 chiéu, két hop véi ban dd mé hinh s6
d6 cao dé mo6 phong chi tiét nude chay tran trén
bé mat luu vuc. RS rang trong truong hop nay,
ban dd mo hinh s6 d6 cao dong vai tro quan
trong quyét dinh dén d6 chinh xac cua két qua.

Trong nghién ctru nay, mé hinh Mike Urban
da duoc lya chon dé sur dung vi kha nang manh
m¢ trong tinh todn cling nhu tinh tng dung cua
mo hinh di duogc kiém chimg qua rit nhiéu cac
cong b6 khoa hoc. Pic biét mo hinh Mike Urban
c6 kha nang mo cho chung ta lya chon lam viée
& ché @6 tinh toan thay lyc 1D hay mé rong chi
tiét hoa mo phong 2D.

2.2. Gidi thi¢u lwu vee nghién cieu va sé ligu
thu thdp

Céan Tho nam ¢ trung tim Pdng bang song
Ctru Long (PBSCL), 14 diém giao nhau cta ving
Tay Nam song Hau véi vung Tt giac Long
Xuyén, ving Béc song Tién va vung trong diém
phia Nam. Thanh phd Can Tho dugc xem la
trung tdm kinh té, van hoa va chinh tri cia
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DPBSCL, ciing 1a thanh phd hién dai va 16n nhat
clia ca vung ha luu song Mé Kong. Thanh phd
nam giita mot mang ludi song ngoi, kénh rach
ching chit. Ninh Kiéu 13 quin trung tdm cua
thanh phé Can Tho, ndm & nga ba séng Can Tho
va song Hau, phia dong giap tinh Vinh Long,
phia tay giap huyén Phong Dién, phia nam giap
huyén Phong Dién va quan Cai Ring, phia bic
giap quan Binh Thuy

Hinh 1. Ban d6 hanh chinh Can Tho va
Ninh Kiéu

Hang ndm, vao mua mua, do nudc li tu
thuong ngudn song Mé Kong db vé va mua noi
ddng, PBSCL bi ngap v6i mot dién tich 16n &
phia Bic. Thyc trang dién bién ngép trén dia ban
TP. Can Tho ngay cang ting ca vé dién tich va
muc ngdp, muc ngap 0,25 - 2,0m khong chi gay
thiét hai nang né cho khu vuc san xuét ndng
nghiép ma con anh huong 16n dén mot sé tuyén
duong, khu vuc do thi cia thanh phé, dic biét a
tai quan Ninh Kiéu va Binh Thuy.

Tai thanh phd Can Tho trong nhitng nim gan
day, ngap lut anh hudong 1én mot khu vuc rong
16m véi dién tich trung binh 2.000 ha (khodng
69% tong dién tich do6 thi 16i) va hon 200.000
ngudi bi anh huong (bao gdm ca ngudi nghéo)
mdi nam. Theo bao cio Quy hoach thoat nudc
thanh phd Can Tho, ngap lut do thi gy ra thiét
hai kinh té tryc tiép hon 300 triéu USD trong 5
nam qua.

Hé théng thoat nudc hién tai cua thanh phé
trong nhitng ndm qua tuy da dugc du tu, ning

TAP CHI KHI TUQNG THUY VAN

cAp cai tao nhung van chua du kha ning dé ngin
ngura nudc tran tor song vao, dac biét 1a trong
mua mua 1i. Thém vao do, hé théng ti€u thoat
nuée nhin chung da cii, khong du kha ning doi
pho véi cac con mua 16n va triéu cudng, nhiéu
khu vuc cua thanh phd van chua c6 hé thong
thoat nudc. Cung véi viéc d6 thi hoa tang nhanh,
cong tac quan ly xay dung do thi con long 1éo,
khong kiém soat dan dén viéc 1an chiém rat
nhiéu kénh rach ty nhién, giam thiéu dang ké kha
ning thoat nudc cua hé thdng thoat nudc tu
nhién.

Quan Ninh Kiéu: hau hét cac phuong cua
quan déu bi hién tuong ngap tng, do ngap phd
bién tir 30 - 40 cm, kéo dai vai gio, dac biét 1 )
khu vuc c¢6 d6 ngap 40 - 50 cm nhu duong Ly
Tu Trong (P. An Cu), doan Cau Puong (P.An
Khanh), hém 232 duong 30/4 (P. Hung Loi)...
thoi gian ngap kéo dai 2 - 3 gid, riéng hém 232
duong 30/4 ngap tur 2 - 3 ngay.

2.3. Thiét lap mé hinh Thiiy vin dé thi cho
qudn Ninh Kiéu

Dua trén céc sd liéu thu thap duoc, mo hinh
thity van dé thi cho quan Ninh Kiéu dugc thiét
lap trong phan mém Mike Urban véi muyc tiéu
tinh toan mo phong 2 chiéu. Do d6, md hinh s6
d6 cao dugc quan tim va danh nhiéu thoi gian
dé trién khai, sd liéu tir cac trung tam dir liéu
quéc té va céc s lidu diéu tra khao sat thuc té.

Hinh 2. Bién tdp DEM voi lop nha va
lop dwong

Nguén s6 liéu gdc co ban ctia mé hinh s6 cao
d6 duoc tong hop tir cac ngudn sé lidu quc té
v6i do phan giai 30x30m, sau d6 dugc lam giau
s6 diém dua trén sb liéu cao do khao sat doc
tuyén thong qua cic du an dau u xay dung hé
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théng thoat nudc, cling nhu cac s6 liéu dang
(x,y,z) tr cac dot khao sat ky thuat trong cac du
an lam duong, xay dung co so k¥ thuat ha tang
va ban d6 quy hoach thuy loi. Cac dit liéu nay
duogc chong xép va ndi suy dé xay dung ban do
DEM co ban, di cung véi cac thong tin vé 16p
tham phu, dién tich thAm nudc, thoi gian tap
trung nudc, hé s6 thAm, mat do dan cu .v.v. Lop
duong duoc tao ra tur cac shape file duong, va
dugc coi nhu thdp hon voi bé mat cbt mat dat
mot khoang 20cm, co chiéu rong la 20m. Mot
trong nhitng diém quan trong cua luu vuc do thi
1a cac cong trinh co s¢ ha tang nhu nha cira, cau
vuot, san bai... dong vai trd quan trong trong
viéc xac dinh dudng di cua dong chay tran. Néu
khong c6 thong tin giira hai diém A va B thi
dong chay tran c6 thé dugc tinh chay truc tiép tir
A dén B, nhung 5 rang néu co toa nha chin
giita, thi dong chay s& d6i hudng, ting kha ning
gay ung cuc bdc... Chinh vi vay, l6p nha da
dugc tao ra bang phuong phéap sé hoa dya trén
cac ban do ctia khu vyuc nghién ciru, thé hién day
du cac don vi ha ting duéi dang cac block. Trong
nghién ctru nay, DEM sur dung 1a DEM 10x10m,
v6i muc tiéu 1a ludi tinh todn du nho chi tiét dé
mod phdéng va khong qué day gay anh hudng téi
tdc do tinh toan ctia mé hinh. Vi kich thuée
DEM 50x50m, hé thong s& bo qua rt nhiéu tinh
nang trong mo hinh, vi du cac duong nhd, cac
khu nha don 1€ ¢6 kich thude nho hon cua 6 ludi.
Néu chon kich thuéc 1x1m hodc 5x5m, cao do
s6 ¢6 kha nang mo phong rat chi tiét qua trinh
chay tran bé mit, tuy nhién téng sé budc tinh
toan da tro nén qua 16n, dan dén viéc thoi gian
tinh toan lau, mo hinh mat di tinh thoi gian thyuc

Khu vyc quéan Ninh Kiéu 1a khu vuc doc 1ap,
ba mat bao boc voi cac d€, do do khong co6 bién
mé 2 chilu trén bé mit, chi c6 bién muc nudc
triéu duoc trich xudt tir tram do Can Tho va céac
50 liéu tir bd md hinh Mike 11 d€ tao cac bién
song bao xung quanh khu vuc. Cac bién song
nay duoc lién két véi mo hinh théng qua cac ché
dd muc nudc song tai ctra xa ca mo hinh. Day
cling chinh 1 cac diém c6 cic bién mg 2 chidu
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trén bé mat, mo phong qua trinh nudc bién dang
tran qua bo chdy vao trong ndi dia quan Ninh
Kiéu trén bé mat dat.

Hinh 3. M6 hinh s6 cao dé dwoc sir dung trong
mo hinh Mike Urban voi cac lop nha va dwong

Hinh 4. Hé thong thodt nwéc qudn Ninh Kiéu
dwoc moé hinh hoa trong Mike Urban

Hé thong cong va kénh muong thoat nudc
cting nhu song Hau da dugc dua vao mo hinh
gém 184 nut tinh toan, 234 duong dng két ndi
VOl té)ng chiéu dai gén 40 km thé hién kénh rach,
cong thoat nude, va 175 tiéu luu vuce cing véi
11 cura x4 nudce vao song Hau da dugc mo ta trén
hinh 5.

TAP CHi KHI TUQNG THUY VAN
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) Ble Edt OUSE Simustion Mode Besuls Yiew Tools Window Help

Bdng 1. Két qud so sanh d sau ngdp lom nhat

v bwes
L0 eMeERERDRS B

thue do va tinh todan tai mét sé vi tri dién hinh
tran ngap 12/9/2018
- Hiinh
e | STT Tuyén duwong Hthwe toin @)
o do(m) (m)
1 02 013 007
2 . 02 018 0.2
3 MauThan 02 03 ol
4 02 03 0.1
5 Puong 30 thing4 0.1 005 005
6 Tran Hung Dao 0.1 0.1 0
7 Pham Ngi1 Lao 0.3 0.25 0.05
8 o 02 014  0.06
g  NewenVanCu 0.1 0.12 002
Hinh 5. H¢ thong tiéu luu vuc thoat nuoc quan 10 CMT8 0.15 0.13 0.02
. P . 11 Quang Trung 0.45 0.3 0.15
Ninh Kiéu trong Mike Urban 12 0.2 021 0.01
P 13 0.1 004  0.06
3. Két qua va thio luian 14 s 0.2 0.18 0.2
3.1 Két qud higu chinh vi kibm dinh mo 15 0 F 02 03 o0l
o 1 : : 16 0.1 0.04 006
hinh 17 02 029  0.09

Tran mua st dung dé€ hiéu chinh mé hinh1a 18 Nguenvandi 012 03 015

A T £ , o 19 0.15 0.11 0.04
tran mua kéo dai tir 11 dén 13 thang 9 nam 2019, 20 NguydnCuTrinh  0.15 015 0
bién triéu cling dugc dua vao mo hinh. 21 Dinh Cﬁnf;’l Trang 0.1 0.1 0

£ . , £ . 2 ~ 22 Duong 3 thang 2 0.2 0.3 0.1
Két qua tinh toan cho thay tai 26 diém ngap 23 Cao Thing 015 014 001

trén khu vuc quan Ninh Kidu déu di dugc hiéu 24 NguydnNgoeTrai  0.15 012 0.03

chinh dat mitc do chinh xdc muc nude ngdp dudi 5, ped MR ) 0
15 cm, rat nhiéu diém ngap c6 do chinh xac dudi 26 Ung Vin Khiém 0.2 0.11 0.9

5cm

000- 015

Hinh 7. Két qua mé phong trdn miea ngay 9-11
Hinh 6. Ket qua mo phong tran mua ngay 11- thang 10 nam 2018
13 thang 9 nam 2018

Giir nguyén bo thong s6 vira kiém dinh, hiéu
chinh mé hinh v&i tran mua ngay 9 dén 11 thang
10 ndm 2018, thu dugc cac két qua nhu sau:
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Bang 2. Két qud so sanh dg sdu ngdp 1om nhdt

va tinh toan tai mot so vi tri dién hinh tran

ngap 10/10/2018
o Hiinh gy
STT Tuyen duong H thuc todn (m)
do (m) (m)
1 0.2 0.19 0.01
2 0.3 0.32 0.02
Méu Tha
3 du Hhan 0.35 038 003
4 0.35 0.36 0.01
5 0.2 0.18 0.02
6 Puong 30 thang 4~ 0.25 0.28 0.03
7 0.1 0.18 0.08
8 R 0.25 0.23 0.02
Tran Hung Pao
9 0.35 0.27 0.08
10 0.25 0.17 0.08
Nguyén Vin Clr
11 0.35 031 0.04
12 ChauVanLiém 035 0.43 0.08
13 0.30 0.35 0.05
Nguyén An Ninh
14 gUyeR AR 35 0.4 0.05
15 0.65 0.56 0.09
Quang Trung 0.1-
16 0.1-0.2 028
Nguyén Thi Minh
7 Ka 0.35 0.34 0.01
18  HaiBaTnm 025-035 O1- 0.02
g ST 045 '
19 02-035 02-05 002
Ly Tu Trong
0.25-035 02-05 004
20
21 Dé Tham 02-03 1~ 0.1
o 0.36 :
22 NgdQuyén 025-04 0.1-0.6 0.1
23 Truong Dinh 0.20 0.1-03 0.1
X6 Vibt Nghé
JR— 0.15-025 0.1-04 0.15
Nguyén Dinh 0.04-
25 opda 01-02 " 0.21
0.04-
26 0.2-0.3 0.2
Ngb Gia Ty 0.25
27 0.20 0.22 0.02
Ly Thuong Kiét  0.3-0.4 0.15- 0.15
28 Y BRI o 036 :
X o 0.06-
29 Nguyén Thai Hoc  0.1-0.2 038 0.15
30  Ngo VanSo 0.35 0.1-05 0.15
31 Ngé Pirc Ké 0.35 0.1-04 0.1
32 Cao Thing 0.35 0.36 0.01
Nguyén Ngoc
B T 0.35 0.48 0.13
34 . . 035 0.38 0.03
Nguyén Vin Trdi
35 guyen van Hot 435 043 008
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6 et 03 045 015
37 ong g 5 037 007
38 PhamNgiLio 045 02-0.5 0.14
© 02-03  0.1-03 0.05
CMTS

025-035 0.1-03 0.07
40
,  PhanDinhPhing 020 0.1-03 007
4  ChauVanLiém 030 046 016

Vi tran ngap ngay 10/10/2018, xuét hién
nhiéu tuyén dudong ngap hon, d6 sau ngap ciing
16n hon. Cac tuyén dudng Mau Than, dudng 30
thang 4, duong Hoa Binh, Quang Trung, Chau
Vin Liém, Nguyén An Ninh, Nguyén Thai Hoc,
Tran Hung Dao, Tran Binh Trong...xuét hién
nhiéu ving ngap ning, ¢ vi tri ngap t6i 0.7 -
0.8m. Ddng thoi xuat hién thém nhiéu tuyén
duong ngap mai.

Hinh 8. Két qua mé phong trdn mua ngay 3-5
thang 10 nam 2018

Dé tang tinh khang dinh ctia cdc thong s6 mo
hinh, trdn mua ngay 4 thang 10 nam 2018 duoc
dua vao kiém tra va két qua cho thdy mo hinh
hoan toan dat kha nang ung dung thuc té voi do
chinh xac myuc nudc dao dong dudi 15 cm.

Tir cac két qua tinh toan trong 3 tran mwa, mo
hinh Mike Urban cho quan Ninh Kiéu da thé
hién cac khu vuc ngap ung dung véi thuc té so
véi do dac, hon 40 diém ngap dé dua ra cac két
quéa chénh myc nude ngap sau nhat véi do chinh
xac kha tdt, 36 chénh 1éch muc nude AH = 0.01
- 0.15 m, cu thé chénh 16n nhét 1a 15cm con lai
dao dong trong khoang 3-10 cm.

TAP CHi KHI TUQNG THUY VAN
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3.2. Xdc dinh nguyén nhdn ngdp lut

Sau khi hiéu chinh kiém dinh mé hinh ngap
lut d6 thi quan Ninh Kiéu, cac truong hop mua
khéc nhau ¢6 sb liéu thuc do vé& myuc nude ngap
da dugc tinh toan dé kiém tra lam 16 hon dién
bién ngéap, phan tich cac tic nhan dau vao cua
mo6 hinh (mua, triéu) va mot sd nguyén nhan da
duoc lam ro:

- Quan Ninh Kiéu 1a khu vuc cao va c6 hé
thong dé phirc tap bao xung quanh, chi cé cac
diém xa ra song Hau 1 canh ctra md d6i véi cac
diéu kién bién ngoai. Trong lich sy nudc song
Hau ciing khong tran bo dang 1én khu vuc Ninh
Kiéu ciing nhu lii tir phia thwong ngudn rat it anh
hudng dén.

- Nguyén nhan gay ngap chu yéu la do triéu,
céc cira xa déu khong co phai, van mot chiéu nén
triéu dang ngugc vao trong hé thong va tran
nguoc 1én mit dat rat nhanh. Rat nhiéu dudng
dng duoc xdy dung cii ¢6 do siu chon dng 16m,
thip hon nhiéu so v6i muc nude max cua song
Hau ciing nhu tridu ciing 13 cac nhan t6 tic dong
dén viéc mdi lan co triéu cudng 1a quan Ninh
Kiéu déu bi ngap ning.

- Ngap do cac tran mua cyc doan xuét hién
ngay cang nhiéu. Nhiéu doan cong thoat cira x4

¢6 duong kinh cdng nho hon dudng kinh cong
ctia tuyén dudng, do d6 thoat nudc khong kip,
gy ngap cuc bd. Nhiéu tuyén duong co chidu
dai duong thoat nudc kha xa nén khi mua véi luu
luong 16n hé théng chuyén tai khong kip, nudc
thoat cham.

4. Két luan

Mb hinh Mike Urban d4 khang dinh kha nang
mg dung tinh toan mé phong dugc hé thong
thoat nudc trong diéu kién co anh hudng cia
triéu, cu thé da dugc hiéu chinh kiém dinh véi
khu vure nghién ctru quan Ninh Kiéu thanh phd
Cén Tho v&i 3 tran mua kha dién hinh trong nim
2018.

Bing viéc st dung mé hinh, qua trinh dién
bién ngap lut duge mo phong lai chi tiét, s& giup
cho cac nha quan ly cling nhu cac chuyén gia ky
thuat tim hiéu phan tich dugc rd rang nguyén
nhan gy ngap ung cho khu vuc nghién curu.

Két qua cho thay dinh hudng st dung mo
hinh toan 2 chiéu dd mang lai tinh chinh xac va
chi tiét, tuy nhién ngugc lai n6 ciing doi hoi yéu
cau vé s6 liéu dau vao cling nhu sy chuén bj thiét
1ap mb hinh chi tiét va phirc tap hon so v6i cac
nghién ctiru vé thuy van do thi khu vyc Ninh
Kiéu trude day.
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APPLICATION OF 2D HYDROLOGICAL MODEL FOR URBAN
COASTAL AREA - A CASE STUDY IN NINH KIEU, CAN THO
Nguyen Quang Hung'", Nguyen Phuoc Tho’
'Faculty of Meteorology, Hydrology, and Oceanography, VNU University of Science, Vietnam
National University, Hanoi
2Regional center for Meteo-Hydrology of Can Tho

Abstract: Urban flooding is becoming an increasingly urgent and noisy problem in daily life of
people. The urban hydrology model applicable proof by many researchs that it able to simulate the
rainfall runoff, hydraulic in pipe and canal, inundation situation in the urban area. In this study, the
authors used Mike Urban software to assess the ability simulating tidal influences in the drainage
system of Ninh Kieu district, Can Tho city. The results show that the flooding progress due to rain-
fall, flood surges, as well as drainage problems have been fully described. From the model's results,
the causes of inundation was identified, and solutions have been proposed to cope with complicated
developments in the future such as climate change, sea level rise. The result also confirms the prac-
tical application power of two-dimensional hydraulic hydrological models in the design, operation
and management of urban drainage for coastal cities.

Keywords: Urban hydrological modeling, inundation, rising tidal, sustainable urban develop-
ment.

TAP CHi KHI TUQNG THUY VAN
S6 phuc vu Hji thao chuyén dé




BAI BAO KHOA HQC DOI:10.36335/VNJHM.2019(EME2).164-173

PERMEATION BEHAVIOR OF WATER AND ACID SOLU-

TION/VAPOR INTO UNDEGRADABLE POLYMER
Dinh Van Chau'

Abstract: Corrosion can be controlled by isolation of the metal from the corrosive environment.
Isolation of corrodible metals from corrosive environments is probably the most general method of
the corrosion protection afforded by paint films, sealers and lining on base materials. Fluoropoly-
mers provide superior chemical resistance and are used in a variety of markets. These polymers are
widely used to seal and isolate materials, especially under harsh conditions, in the chemical process
industries and in the semi conductor, pharmaceutical, and biotechnology industries, where con-
tamination may be critical. This study investigated the phenomenon of permeation only into the flu-
oropolymers materials lining under corrosive environment. Permeation behavior of water and acid
solution or vapor into undegradable polymer is studied and explained. The weight changes gener-
ally increase with the increase of temperatures. Relatively rapid diffusion rate of water in the fluo-
ropolymers sheets were observed from these results. Ethylene tetrafluoroethylene (ETFE) sheet
absorbed less water but has the biggest diffusion coefficient than other fluoropolymers in this re-
search. The highest weight uptake is obtained for PFA sheet immersion. The transport of water vapor
is considered the same as water solution. In other words, they might move in the same phase. Weight
changes could be plotted against square root time following Fickian diffusion type. Activation en-
ergy of water diffusion in fluoropolymer in liquid phase is higher than in vapor phase. The weight
of fluoropolymers sheets could be recovered to the initial weight after dried at 50°C for four days.

Keywords. Polymer lining, permeation, anticorrosion.
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1. Introduction

Isolation of corrodible metals from corrosive
environments is the most general method of the
anticorrosion afforded by paint film, sealers and
lining on base materials. The material for lining
is defined as physical materials used to protected
or covered an inside surface. Lining are barrier
applications used to protect base materials such
as carbon steel, concrete, or other substrates
from corrosive environment. Effective isolation
requires that polymeric materials have good bar-
rier properties and remain adherent in the pres-
ence of water, chemicals, gas, vapor and the
products of metallic corrosion. Generally, lining
has a low coefficient of friction and provide an
easily cleanable surface. Economics play a part

in determining whether it is more advantageous
to line a base material or to select an appropriate
corrosion resistant alloy as the base metal for
construction. When high temperatures and high
concentrations of chemicals rule out a lining sys-
tem, or when downtime for repairing of a lining
is unacceptable, the high alloy is frequently se-
lected [1-5].

Although many corrosion-resistant metals
and alloys are available, they do not always rep-
resent the most practical or economical means to
prevent corrosion. In many situations it is better
to selected a less resistant metal and provide
some types of lining to protect it from corrosion.
Lining may be made of plastic sheet, glass, or
cement, or can be applied in liquid form [6-8].
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Polymeric lining performs two important
functions in metal equipment. First, it protects
the equipment from deterioration by the corro-
sive and erosive action of chemicals and, second,
it protects the quality of the product. The use of
polymeric lining is the most common and eco-
nomical means to protect base materials against
corrosion. In general, good corrosion protection
requires the establishment of good lining adhe-
sion. To exhibit high performance ability for lin-
ing, adhesion must be maintained under the
presence of water, electrolyte, and various prod-
ucts of the corrosion reactions [9-10]

For many years vessels or equipments have
been successfully lined with various type of
coating or lining material. Many vessels have
given over 20 years of reliable service. However,
there are occasionally reports of lining failures
that can be traced. Inadequate surface prepara-
tion, thermal stresses, permeation, debonding
and operation condition are found to be the main
problems in lining failure, especially permeation
of solution and vapor. In order that lining should
offer protection from corrosion, it should with-
stand to one or other of the processes of blister-
ing/delamination and corrosion reactions. This
was considered by Mayne [11], who determined
that the permeability of organic coatings to both
water and oxygen is so high that the rate at which
they arrive at the interface of the coating and
steel is greater than that required for corrosion to
proceed. Water at the organic coating/substrate
interface is often the main cause of degradation
of organic coating systems. Kamal and Saxon
[12] claimed that water has at least three kinds of
effects in the degradation of polymers. One is
chemical effect: hydrolysis of the ester or amide
bonds. The second is physical effect: loss of the
bond between the coating and substrate. The
third is photochemical effect: generation of hy-
droxyl radicals or other chemical species which
may react with polymers.

Chemicals other than water can also permeate
in and degrade a lining which it affects perform-
ance. Moreover, this chemical also can accumu-
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late on the bond interface of lining-metal system.
The combination of permeation and lining degra-
dation will reduce the life time of lining as a con-
sequence of increasing of permeation rate of
chemicals and corrosion rate of substrate.

Many lining failures are caused by the per-
meation of environmental solution or vapor that
result to the blisters and lining delamination. In
some cases, environment solution or gas/vapor
reacts with polymer lining or base materials to
form corrosion product and make the lining to
be failure. The failure of lining will cause the de-
struction of base materials and leakage which
may represent a serious hazard to personnel [13].
In addition, the failure of lining part or the de-
struction of base materials will contaminate the
product.

Permeation is defined as the process by which
a chemical move through a material on a molec-
ular level [14]. The three steps process includes:

- Absorption: Chemical is absorbed into the
outer surface of a material.

- Diffusion: Chemical then diffuses through
the material on a molecular level.

- Desorption: Chemical emerges on the inside
surface of the material.

On other hand, penetration is defined as the
physical transport of a chemical from one side
of the material to the other side of the material,
such as through imperfections, holes, tears, etc
[15]. All materials are somewhat permeable to
chemical molecules, but plastic materials tend to
be an order of magnitude greater in their perme-
ability rate. Gases, vapor, or liquids will perme-
ate polymers. Factors effecting permeation are
concentration of the solute, temperature of the
media, time of exposure and liner thickness.

Thermoplastic fluoropolymers play a key role
in materials integrity management by protecting
the high purity materials during transport, pro-
cessing and storage. Fluoropolymers provide su-
perior chemical resistance and used in a variety
of markets. These polymers are widely used to
seal and isolate materials, especially under harsh
conditions, in the chemical process industries
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and in the semi conductor, pharmaceutical, and
biotechnology industries, where contamination
may be critical.

Fluoropolymers are often chosen for corro-
sive services due to their relative cost position
compared with high alloy materials and due to
their availability. Fluoropolymers products af-
ford excellent chemical resistance towards ag-
gressive solution. However, one of the downfalls
of these materials is that certain chemicals in lig-
uid and gas phase can permeate and reach the
base metal components causing product failure.

Permeation is an important factor in deter-
mining the suitability of a particular polymer for
specific applications such as protective coatings,
packaging materials, selective separations, bio-
medical devices, etc. Understanding the mecha-
nisms of permeation can help in the selection of
materials, as well as in product or process de-
velopment. Permeation is affected by several
factors such as concentration of the solution,
temperature of solution and time of exposure. In
this work, the effects of these factors on perme-
ation characteristic of corrosive environment are
discussed.

2. Experimentals

The evaluation of fluoropolymers sheets and
lining performance under corrosive environment
were performed by measuring the diffusion per-
formance, permeation depth of permeant ele-
ment, observing the blisters formation and lining
delamination.

2.1 Materials and conditions

The evaluation of fluoropolymers sheets under
corrosive environment were performed by meas-
uring the diffusion performance and permeation
depth of acid element. The fluoropolymers utilized
in the present study are ETFE (poly(ethylene-
cotrifluoroethylene)), PFA (poly(tetrafluoroethyl-
ene-co-perfluoroalkylvinyl ether)) and FEP
(poly(tetrafluoroethylene-cohexafluoro propy-
lene)) sheets (65 x 25 x 1.4 mm in size) as test ma-
terial. These fluoropolymers are commonly used
as lining material. The structures of chain of these
fluoropolymers are shown in Fig. 1.
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Fig. 1. Chemical structure of ETFE, FEP and
PFA

Table 1 shows the properties of these fluo-
ropolymers. Before permeation test, specimens
were dried in drying oven at 50°C for at least 100
hours. Permeation test in liquid and vapor phase
were done for sheets at different temperatures
and concentrations. Fluoropolymer sheets test
were examined with simple immersion test in
order to measure the diffusivity and characteris-
tic of fluoropolymers.

Table 1. Engineering thermoplastic fluoropoly-
mers generally used for lining
T,

Fluoropolymer  Abbreviation ¢ é",) E (GPa)
Poly(ethylene-

co- 225-
trifluoroethylen ETFE 270 Lo
e)

Poly(tetrafluoro

ethylene-co- 285.
perfluoroalkylvi PFA 310 0.5-0.6
nyl

ether)

Poly(tetrafluoro

ethylene- 250-
cohexafluoro FEP 280 0403
propylene)

2.2. Permeation test

Fluoropolymers sheets were immersed in
water and hydrochloric acids solution as shown
in Fig. 2a. The specimens were arranged with
Teflon tube and immersed it in solution for sim-
ple immersion test. These tests were done at
40°C, 60°C and 80°C. One side permeation test
was kept by the instrument shown in Fig. 2b. In
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this test, both of vapor and liquid phase were
done at the same time. Glass cell was filled with
HCI solution to hall of glass cell volume. This
setting provides half of volume as a vapor phase
and liquid phase for liquid phase. The specimens
were contacted with acid vapor and liquid at one
side and air at opposite side. Temperatures of
both sides were kept constant at specific tem-
peratures.

to alkali trap
—

‘Water bath

Teflon holder |

Specimen

ttt 11 |-

Acid solution

Temp.sensor

* to alkali trap

Heater
Specimen m
I/
Acid vapor
Water
9" Acid solation 80
k4

(b)

Fig. 2. Schematic apparatus of simple immer-
sion test on fluoropolymer film in liquid and
vapor phase (a) simple immersion test (b) one
side immersion in glass cell

2.3. Permeation analysis

2.3.1. Measurement of weight change

Permeant diffusion in polymers may be deter-
mined by measuring the weight change for inves-
tigating the solubility and diffusion of solution in
polymers. Specimens were removed at regular
time and weighed using microbalance. The pene-
trant uptake was determined by obtaining the
change in mass of specimen at different times, rel-
atives to the initial mass. From this weight change,
the characteristic of HCI solution transport in lig-
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uid and vapor phase can be observed.

2.3.2 Energy Dispersive X-Ray Spectrometer
(EDS)

An Energy Dispersive X-Ray Spectrometer
(EDS) analyzes elements by irradiating samples
with electron beam, and detecting and analyzing
X-rays (characteristic X-rays) generated on the
samples. EDS measures the energy and intensity
distribution of X-ray signals generated by the
electron beam striking the surface of the speci-
men. The elemental composition at a point,
along a line, or in a defined area can be easily
determined. Fig. 3 shows the EDS analysis sys-
tem schematically.

Electron

Piloup
Rejector

SilLi) Cryostat
Elemen t

Computer

Specimen

Fig. 3. Schematic of EDS analysis system

Penetration depths of chlorine (CI) element in
this research were monitored by combination of
scanning electron microscope (SEM) and X-ray
analysis on cross section of polymer. JSM-
5310LV (for SEM) and JED 2100 (for EDS)
were used for this analysis. Acceleration voltage
was set to be 25kV, LC (Load current) 60~90
pA, WD (Work distance) 19~20 mm, and SS
(spot size) 16~18. EDS results described the dis-
tribution of chlorine element in polymer, and
penetration depths was determined from this pro-
file.

3. Results and Discussion

3.1. Permeation behavior of water and acid
solution/vapor into undegradable polymer

3.1.1. Permeation characteristic of water and
water vapor at different temperatures

Figs. 4a-4c shows the weight change of fluo-
ropolymers ETFE, PFA and FEP respectively,
after immersed into water at different tempera-
tures condition. The weight changes generally
increase with the increase of temperatures. Rel-
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atively rapid diffusion rate of water in the fluo-
ropolymers sheets compared with general poly-
mers were observed from these results. Saturation
stage was generally obtained less than 4 days. In
some cases, the saturation stage is achieved at 24
hours period of permeation test (ETFE, at 90°C).
ETFE sheet absorbed less water than other fluo-
ropolymers in this research. The highest weight
uptake is obtained for PFA sheet immersion. In ad-
dition, in all polymers, even high weight uptake is
found in liquid phase at high temperature (90°C),
generally there is no significant difference between
weight change of fluoropolymers in vapor and lig-
uid phase of water. The transport of water vapor is
considered the same as water solution. In other
words, they might move in the same phase.

0.035 |

0.03

0.025

=
Q
=1

4 ETFE water liq. 90 C
& ETFE water vap. 90 C
= ETFE water liq 80 C
& ETFE water vap. 80 C
+ ETFE water liq. 60 C
& ETFE water vap. 60 C
® ETFE water liq. 40 C
O ETFE water vap. 40 C

Weight change, %

0 5 10 15 20

Square root time, h'?

(a)

4 PFA water liq. 90 C
A PFA water vap. 90 C
= PFA water lig. 80 C
o PFA water vap. 80 C|
* PFA water liq. 60 C
© PFA water vap. 60 C|
® PFA water liq. 40 C
© PFA water vap. 40 C|

Welght change, %
=]
H

Table 2. Diffusion coefficients of water in fluo-
ropolymers at different temperatures

Diffusion coefficient, cm*/s (10°®)

Liquid phase, temperature Vapor phase, temperature
(0 §9)]

40 60 80 90 40 60 80 90

Fluoropolymer

ETFE 13.7 207 358 527 11.1 185 299 29.6
PFA 137 176 288 297 1.15 147 1.89 2.67
FEP 137 26 829 805 1.65 2.03 6.64 5.76

Weight changes could be plotted against
square root time following Fickian diffusion type
[8]. Diffusion coefficient was determined from
simple relation of Fickian diffusion.

Table 3 shows the diffusion coefficients of
water in fluoropolymers at different tempera-
tures. ETFE has the highest diffusion coefficient
compare with other fluoropolymers. On the other
hand, it has the lowest weight uptake, which it
might be caused of low free volume. PFA has
small diffusion rates but high weight uptake
among the others. It means that PFA could ab-
sorb more water in long period of permeation
time.

The relationship between diffusion coeffi-
cients of fluoropolymers and temperatures is
shown in Fig. 5 and the activation energy for
each temperature and fluoropolymers are pre-
sented in Table 3.

Table 3. Activation energy of fluoropolymers
immersed in water

Activation energy

Fluoropolymer Liquid phase Vapor phase
E/kJ/mol E,kJ/mol
ETFE 24.95 19.80
PFA 15.77 14.83
FEP 32.21 28.00

o 5 10 15 20
Square root time, h'?

(b)

A FEP water liq. 20 C
& FEP water vap. 90 C
O FEP water vap. 80 C

Weight change, %

= FEP water ligq. 80 C
+ FEP water vap. 60 C
< FEP water liq. 60 C
© FEP water vap. 40 C
& FEP water lig. 40 C

15 20

Square root time, h'?
(c)
Fig. 4. Weight change of fluoropolymers after im-
mersed into water at liquid and vapor phase at

different temperatures (a) ETFE (b) PFA (c) FEP
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Activation energy of water diffusion in fluo-
ropolymer in liquid phase is higher than in vapor
phase. Moreover, PFA has the lowest activation
energy compared with others (ETFE and FEP).
FEP is found to have the highest one. In lining
application, PFA is better to be used as lining
material due to low diffusion rate of water. The
performance of FEP is found between ETFE and
PFA.

The weight of fluoropolymers sheets could be
recovered to the initial weight after dried at 50°C
for 4 days.
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Fig. 5. Relation between diffusion coefficient of
water in fluoropolymers and temperature after
immersion test (a) ETFE (b) PFA (c) FEP

0.0032 0.0033

3.1.2. Permeation of acid solution/vapor at
different temperatures

The weight change of the fluoropolymers
ETFE, PFA and FEP immersed in 35 mass% HCI
in both solution and vapor phase are illustrated in
Figs. 6a-6¢ as function of time at different tem-
perature. It is observed that saturation is quickly
reached within few hours for ETFE at the three
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temperatures as compared to PFA and FEP, nev-
ertheless the saturation is also quickly reached
for these later polymers. The highest weight gain
is obtained in order for PFA>FEP>ETFE. As for
the case of water immersion, the change in
weight gain is found to be almost similar for both
solution and vapor phase, only PFA reveals a
small difference between the weight change for
acid solution and for acid vapor. Even though,
ETFE shows the lowest saturation value it has
the highest diffusion coefficient as calculated by
the same method already described in the case
of water immersion.

Table 4 highlights the diffusion coefficient of
acid in fluoropolymers at different temperatures,
it is observed an alike behavior for the three
polymer that is a drastic decrease in the diffusion
coefficient as temperature decrease; the highest
values of the diffusion coefficient are obtained
for liquid solution as compared to vapor phase.

Table 4. Diffusion coefficients of 35
mass% HCl in fluoropolymers at different

temperatures
Fluoropolymer Diffusion coefficient, cm*/s (10)

Liquid phase, temperature Vapor phase,

°C) temperature

(WS
40 60 80 40 60 80

ETFE 8.04 11.00 1998 731 9.73 14.85
PFA 3.54 4.66 7.61 3.01 4.67 6.55

FEP 3.03 374 7.50 240 3.28 6.69

Alike water immersion, similar results are ob-
tained for acid immersion, ETFE has the highest
diffusion coefficient compare to the other poly-
mer, this might be due to low free volume as pre-
viously explained. In spite of this, FEP has the
lowest value although close to those of PFA.

As compared to the result of water immersion,
the weight change for ETFE in acid is within the
same level, with higher diffusion coefficient for
water compare to that of acid, this means that
ETFE is less responsive to the environment as
compared to PFA and FEP where the weight gain
is much higher in the case of acid as compared to
that of water, with a higher diffusion coefticient.
This confirms the previous suggestion that PFA is
better as lining material as compared to ETFE.
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Table 5. Activation energy of fluoropolymers Temperature (1/T), K*
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Activation energy Fig. 7. Relation between diffusion coefficient of
Fluoropolymer Liquid phase Vapor phase .
water in fluoropolymers and temperature after
E/kJ/mol E.kJ/mol ter in fluoropoly P 4
ETFE 41.66 3042 immersion test (a) ETFE (b) PFA (c) FEP
PFA 34.84 35.81
FEP 41.15 46.72
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The activation energy is derived from the re-
lation between diffusion coefficient and the tem-
perature of immersion, illustrated in Fig. 7 for
respectively ETFE, PFA and FEP. It is observed
for the three polymers lower value for vapor
phase than liquid one, with practically parallel
curves. The values of the activation energy are
reported in Table 5; higher activation energy in
the case of liquid than those of vapor phase for
the three polymers are obtained roughly. PFA
shows the lowest one as in the case of water im-
mersion.

The weight of fluoropolymers sheets im-
mersed in acid could not be recovered to the ini-
tial weight after dried at 50°C even for 2 weeks.
HCl is considered remain inside the polymer.

3.2 SEM / EDS analysis of the permeation
of acid solution/vapor at different temperatures

EDS analysis performed for polymers im-
mersed in HCI revealed the presence of the Cl
element inside the polymer, a typical illustration
as shown in Fig. 8 for PFA immersed in 35 mass
% HCI at 80°C, reveals the presence of the ele-
ment Cl, and this mean that acid was really dif-
fused within the polymer sheet. Further analysis
by SEM/EDS of the immersed specimens in both
acid liquid and vapor phase, also confirmed the
diffusion of CI element within all the cross sec-
tion of the sheets expressed as the red curve
within the graphs as observed in Fig. 9 and Fig.
10 for ETFE, PFA and FEP after permeation in
vapor and liquid respectively. It is observed a
similar profile of diffusion for both environments
and also a similar profile for the three polymers.

In contrast, no Cl element was observed for
specimen immersed in 5 mass% HCIl solution for
24 hours as illustrated in Fig. 11 for the case of
ETFE, this is also valid for the two other poly-
mers. It has to be noted that the specimen at 24hrs
was already saturated and that weight change lev-
eled off; this denotes that diffusion is addition-
ally affected by the concentration of acid.
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(b)
Fig. 8. Cl element intensity measurement on
cross section of PFA after permeation test in
35 mass % of HCI solution at 80°C (a) vapor
phase condition (b) liquid phase condition

SEM

PFA
Fig. 9. Clelement analysis on cross section of FTFE,
PFA, FEP specimens after permeation test in liquid
phase condition at 80°C (35 mass % HCI solution) -

40°C (cooling water) temperature gradient for 6 hours

ETFE FEP
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Vapor phase
SEM

ETFE PFA FEP
Fig. 10. Cl element analysis on cross section of
ETFE, PFA, FEP specimens after permeation
test in vapor phase condition at 80°C (35 mass
% HCl solution) - 40°C (cooling water) tem-
perature gradient for 24 hours

4. Conclusions

Permeation behavior of water and acid solu-
tion or vapor into undegradable polymer is stud-
ied and explained. The weight changes generally
increase with the increase of temperatures. Rel-
atively rapid diffusion rate of water in the fluo-
ropolymers sheets were observed from these
results. ETFE sheet absorbed less water than
other fluoropolymers, however, it has the biggest
diffusion. The highest weight uptake is obtained
for PFA sheet immersion. Generally, there is no
significant difference between weight change of
fluoropolymers in vapor and liquid phase of
water. The transport of water vapor is considered
the same as water solution. In other words, they
might move in the same phase. Weight changes
could be plotted against square root time fol-
lowing Fickian diffusion type. Activation energy
of water diffusion in fluoropolymer in liquid
phase is higher than in vapor phase. The weight
of fluoropolymers sheets could be recovered to

TAP CHI KHi TUQNG THUY VAN

Fig. 11. Cl element analysis on cross section of
ETFE specimens after immersion test
in liquid phase condition at 80°C (5 mass %
HCl solution) for 24 hours

the initial weight after dried at 500C for four
days.

As for the case of water immersion, the
change in weight gain immersed in 35 mass %
HCI solution is found to be almost similar for
both solution and vapor phase. The diffusion co-
efficient of acid in fluoropolymers at different
temperatures are observed an alike behavior for
the three polymer that is a drastic decrease in the

diffusion coefficient as temperature decrease. In
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term of activation energy, higher activation en-  acid could not be recovered to the initial weight.
ergy in the case of liquid than those of vapor Also, it is noted that PFA shows the lowest one,
phase for the three polymers are obtained. The as in the case of water immersion, this makes
weight of fluoropolymers sheets immersed in  PFA more valuable as lining material.
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THU NGHIEM PONG HOA SO LIEU BANG WRF 4D-Var
TRONG DU BAO MUA O KHU VUC NAM BQ

Vii Vin Thing', Tran Duy Thirc!, Nguyén Quang Trung'

Tém tit: Pong héa s6 liéu bién phin bon chiéu (4D-Var) la kj thudt dong héa tién tién dwoc iing
dung & nhiéu noi trén thé giéi, nho wu diém t0i wu triecong phdn tich khéng nhing vé mat thong ké
toan hoc ma con phu hop vé mat dong luc. Nghién ciru nay, lan dau tién, gioi thiéu viéc thir nghiém
ap dung phwong phap 4D-Var thong qua mé hinh WRF (Weather Research and Forecasting model)
trong dw bao mua ¢ Viét Nam, cu thé 1a khu viee Nam Bé. Cac thi nghiém déng héa s6 liéu mua tw
dong va 6 liéu radar trong du bao dot mwa ngay 25 va 26/11/2018 dwoc tién hanh. Bén canh do,
hai thi nghiém ve do nhay voi quan trdac don ciing dwoc thuc hién, voi sy thay doi lwong mua d‘éng
héa tai mot diém tram. Két qua cho thcfy phuwong phap 4D-Var da diéu chinh cdc bién co ban cia
truong ban dau (Vi du nhw nhiét do, do dm) du chi co sy thay déi nhé cia lwong muwa duoc do”‘ng hoa.
MG phong thuec té cho thdy, so véi truong hop khéng dong héa, phwong phdp dong héa 4D-Var ¢é
tdac dong cai thién dy bao o ca han dw bao 12h va 24h. Cac phuwong an déng hoa nhin chung cho
sai s6 nhé hon so véi trieong hop khéng dong héa, ¢ cac ngudng mwea nhé duwdi 30 mm va muea lén

trén 70mm. Bén canh do, nghién ciru ciing chi ra yéu cau vé mat tai nguyén tinh toan cua phuwong

phap 4D-Var lon hon dang ké so véi phuwong phap bién phdn ba chiéu.
Tw khéa: WRFDA, 4DVar, Déng héa s6 lieu, Radar, Mwa lon, Khu viec Nam Bo.

Ban Bién tap nhdn bai: 11/12/2019 Ngay phan bién xong: 12/12/2019 Ngay dang bai:20/12/2019

1. Mé dau

Ddng hoa sb liéu bién phan bon chiéu (Four-
Dimensional Variational hay 4D-Var) 1a phuong
phap ddng hoa tién tién trong do6 truong ban dau
dugc diéu chinh, gin hon véi trudng quan tric,
thong qua sy didu chinh t6i vu ca vé mat vat Iy
va toan hoc ctia mé hinh, trong cira s6 dong hoa
[6]. Phuong phap nay, nhu dugc xay dung trong
mo-dun dong hoéa ctia md hinh WRF (Weather
Research and Forecasting model data assimila-
tion system - WRFDA), dua trén cac chu trinh lap
dé cyc tiéu hoa ham gia [1]. Vi mot tap hop cac
vong lap 16ng nhau, 13p lai tién va lui theo thoi
gian, trudng phan tich dwoc diéu chinh dong thoi
theo s6 liéu quan tric va su phu hop véi cac bién
khac cia md hinh [3].

So v6i phuong phap 3D-Var, phuong phép
4D-Var xu ly s6 liéu trén ca chiéu thoi gian giap
truong phén tich khong nhimng tdi uu theo nghia

théng ké ma con phu hop vé mit dong lyc. Tur
d6, truong nén c6 thé thay doi theo thoi gian va
phtt hop hon véi ting hinh thé thoi tiét. Hon thé
nita, 4D-Var c6 thé dong hoa duoc nhiéu loai sb
liéu ma 3D-Var khong déng hoéa duogc (vi du
luong mua) [1]. Tuy nhién, nhugc diém cta 4D-
Var 1a khéi luong tinh toan 16n, doi hoi hé thong
may tinh phai du manh.

Sau khi k¥ thuat 4D-Var dugc ap dung thanh
cong cho mo hinh toan cAu tai Trung tam Dy bao
han vira Chau Au (ECMWF), cac hé théng 4D-
Var khac nhau da dugc phat trién ¢ nhiéu trung
tam du bao trén thé gidi nhur Co quan Khi tugng
cua Nhat (JMA), Co quan Khi tugng cua Phap
(MétéoFrance) [2, 13]. Riéng d6i voi bai toan du
bao mua, da c6 nhiéu nghién ciru thr nghiém
phuong phap 4D-Var. Mazzarella Vincenzo ccs.,
(2017) da so sanh hai phuong phap 3D-Var va
4D-Var, trong m6 phong mot truong hop mua
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16n & mién trung nuéc Y, thong qua viéc dong
hoa d6 phan hoi va toc do gid xuyén tam tir
radar. Véi chin thi nghiém duoc thuc hi¢n, két
qua cho thiy phuong phap 4D-Var gitip cai thién
du bao mua dinh lugng tot hon so véi 3D-Var,
dac biét ¢ cac ngudng lugng mua 16n [11].

Pan Xiaoduo cs., (2017) da st dung WRF
4D-Var dé dong hoéa san pham mua tir vé tinh
TRMM 3B42 va FY-2D cho luu vuc song Heihe
(tdy bic Trung Qudc), noi ¢6 dia hinh rat phirc
tap. Két qua cho thay viéc dong hoa luong mua
cai thién cac truong do am va nhiét do trong
WREF tai truong ban dau, tir d6 cai thién du bao
luong mua va giam thoi gian spinup [12].

Lopez va Bauer (2007) da st dung phuong
phap “1D + 4D-Var” dé dong hoa luong mua tai
ECMWF. Pau tién, thong qua cach tiép can 1D-
Var, nhiét do va d6 am duoc ude luong tur tdc do
mua bé mit. Sau do, tong luong hoi nude trong
cot khi quyén, thu dugc tir bude thir nhét, duoc
dong hoa trong 4D-Var. O ddy, thong tin vé
luong mua da dugc chuyén doi thanh thong tin
dd am trude khi dugce st dung trong 4D-Var [9-
10].

Junmei Ban ccs., (2017) d3 dong héa truc tiép
dir liéu luvong mua bang phuong phap 4D-Var.
Céc thi nghi¢m trong mot tuan da duoc thuc hién
nham kiém tra anh huong cua dong hoa lugng
mua dén cic mo phong. Két qua danh gia véi
mot quan tric don cho thiy, ddng héa lvong mua
c6 tac dong tich cuc dén cac truong mo hinh, dac
biét 1a do 4m & muc thép. Ddi voi tac dong dén
du bao luong mua, két qua chi ra rang sy dong
hoa lam giam thoi gian spinup hiéu qua va tao ra
luong mua dy bao mo hinh gan hon véi cac quan
trac thong qua su thay doi nhiét do, do am va gio
va tac dong tur sy déng héa lugng mua tdn tai
trung binh dén khoang ba gio' sau khi mo hinh
khoi chay [5] .

O Viét Nam, trong khi cac nghién ciru véi
phuong phap 3D-Var da dugc quan tdm va ap
dung thi chua c6 tmg dung nao ddi v6i phuong
phap 4D-Var [7-8]. Huynh Thi Hong Ngu va La
Thi Cang (2008) da gici thiéu vé 4D-Var va chi
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dimg lai & nhimng bién luan vé kha ning ap dung
4D-Var trong du bao thoi tiét bang cac mo hinh
s tri va hudng phat trién trong twong lai cua ky
thudt nay ¢ Viét Nam [4]. Tt do6, nghién ctru nay
s& lan dau tién thir nghiém ddng hoa s lidu bang
phuong phap 4D-Var sit dung m6 hinh WREF.
Muc 2 s& 1am rd vé phuong phap nghién ctru va
céc ngudn sd lidu. Muc 3 sé trinh bay céac két qua
v6i hai loai thi nghiém, vé d6 nhay voi quan tric
don va du bao thir nghiém mot dot mua thuc té.
Mot sb két luan s& duoc dic két trong Muc 4.

2. Phwong phap nghién ciru va ngudn sb
liéu

2.1 So lwoc vé WRF 4D-Var

V& mit toan hoc, muc tiéu cia WRF 4D-Var
1a tim ra wdc tinh t6i uu cua trang thai khi quyén
thuc tai thoi diém phan tich, bang cach t6i thiéu
hoa ham gia:

J=J+ 1o+ (1)

Trong d6, J» 1a ham gia clia trang thai nén cta
md hinh, J, 1a ham gia cta truong quan tric va J.
1a thanh phan can bang trong ham gia [3]. Hinh
1 minh hoa vé phuong thuc hoat dong cua 4D-
Var trong mot cira s dong héa. Trong d6, Obs la
s6 lidu quan tric, X, 1a trudng phan tich (sau
ddng hoa), X, 1a trang thai moé hinh ban dau. J,
thé hién cho sy diéu chinh trong cira s6 dong
hoa, J 1a dai dién cho su diéu chinh & trang thai
ban dau. Pudng mau xanh 1a du bao ban dau cua
mo hinh va duong mau do 1a du bao ctia mo hinh
d4 qua diéu chinh véi s6 liéu quan tric trong ctra
s6 dong hoa 12h.

D6i v6i mot tham sé X» ban dau, tat cd cac
quan tric c6 trong ctra s6 dong hoa (¢ day 1a 12h)
duoc so sanh vai cac du bao han ngén tr truong
phan tich trude do6. Trang thai mo hinh X tai thoi
diém ban dau duoc diéu chinh sao cho c6 duoc
moi lién hé t6t nhat véi sd liéu quan tric bang
viéc cuc tiéu hoa ham gia. Két qua 1a mo hinh
duoc chay tich phan tién va lui theo thoi gian,
trich xuét thong tin tir tat ca cac diém quan tric
va 1ap lai mét s6 1an, nhiam cuc tiéu ham gia va
thay ddi trang thai mo hinh phu hop vdi nhiing
quan tric d6 [3].
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diéu chinh

Jutc GBUTC QUIC

12UTC 15 UTC

Cira s6 ddng hoa

Hinh 1. M6 td cira s6 dong héa ciia WRF 4D-Var, theo [3]

2.2 Ciu hinh mé hinh WRF

Mo hinh WREF ciling cac mo-dun WRF-DA va
WRF-PLUS phién ban V3.9.1 dugc sir dung
trong nghién ctru nay [14]. Cu hinh cac thi
nghiém dugc thuc hién véi ba ludi 16ng, tuong
tac hai chiéu, c6 d6 phan giai twong Gmg la: 54
km, 18km va 6km (Hinh 2). S6 diém luéi cta ba
mién tinh 1, 2, 3 1an luot la 100x65, 151x91,
157x109 diém ludi, véi toa do tam tai 10,66°N;
106,73°E. S6 muc thang dimg 12 38 va budc thoi
gian tich phan 1a 120s. Bang 1 trinh bay cac so
dd tham s hoa vat Iy cuia m6 hinh WRF duoc
sir dung trong nghién ctru nay. P6i v6i mién tinh
trong cung (d0 phan giai 6km), khong stir dung so
dd tham s6 hoa ddi luu. Trong céu hinh cua
WRF-DA, ma tran sai s6 truong nén CV7 duoc
sir dung [3, 14]. Trudng nén CV7 sir dung cac
bién diéu khién chinh 1a gi6 kinh - vi hudng,
nhiét d9, d6 am twong ddi gia (pseudo) va khi ap
bé mat. Ma tran sai ) duogc tinh toan riéng cho
timg mién tinh bang phuong phap NMC, sir

Hinh 2. Cac mién tinh ciia mé hinh WRF
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dung su khac biét gitra du bao 24h va 12h. Ma
tran truong nén thuong duoc tinh toan trong mot
thang, tir 01/10/2018 dén 31/10/2018.

2.3 Thiét ké thi nghi¢m

Hai loat thi nghiém dugc thuc hién trong
nghién ctru nay bao gdm:

2.3.1 Bdnh gid dg nhay véi quan trac don

Mot budc co ban dé kiém nghi¢ém sy anh
hudng ctia dong hoa 4D-Var dén truong ban dau
1a thi nghiém v&i quan tric don. Tai diém c6 toa
d6 11.17°N; 106.49°E, gia tri lwong muwa ban dau
khoang 2 mm (Hinh 3). Pé thir nghiém d6 nhay
v6i quan tric don (single observation test), hai
thi nghiém dugc thyc hién, bao gém:

« TNI: ting gi4 tri lvong mua tai diém nay
lén 40mm (tang 15mm)

« TN2: giam gié tri luong mua tai diém nay
xudng 15mm (giam 10mm)

Trong hai thir nghiém nay, cira s6 dong hoa
dugc dat mot phia, tir 0 dén 1h, va mé hinh duoc
tich phan tir thoi diém 12Z ngay 25/11/2018.

AcCumulated precipitation (mm)

12N

11N

Single obs
10N - R 18

aN 28

105€ 106E 107€  108E =
Hinh 3. Piém quan trdc dwoc thay doi gid tri
lwong muwa trong thi nghiém do nhay voi

quan trac don
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2.3.2 Thwr nghiém dwy bdo dot mwa 25-
26/11/2018

Dot mua trong hai ngay 25 va 26/11/2018
duoc Iya chon dé tién hanh thu nghiém déng hoa
dir li¢u lugng mua va d¢ phan hoi radar. Béang 2
md ta so luge vé 05 thi nghiém duoc tién hanh.
bay la dot mua 16n gay nén bdi bao Usagi, mot
con bio manh, d6 bo tryc tiép vao Can Gio (TP.
Ho6 Chi Minh) vao ngay 25/11/2018.

Trong thi nghiém chay 3D-Var, do sb liéu
radar thay d6i rat nhanh theo thoi gian, ctra s6
ddng hoa duoc dit 1a 15 phat. Tong sb luong
diém quan tric c6 d6 phan hdi va gioé xuyén tim
dugce dong hoa 1a 25.018. Trong khi & truong
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hop chay 4D-Var, véi cira s6 dong hoa 3 tiéng,
téng sb lwong quan tric dua vao 1a 72.370 (ting
2,8 lan).

Déi vai s6 lidu do mua ty dong, WRF-4D-
Var ¢6 kha ning dong hoa luong mua tich liy
tung gio, 3h, 6h hoac lau hon. Trong nghién ctru
nay, s liéu mua tich liy 3h va 6h cta 219 tram
quan tric mua duoc st dung dé dong hoa. Mot
sd nghién ctru cho thdy dong hoa lugng mua tich
lity 6h cho két qua t6t hon so véi viée dong hoa
s6 liéu timg gid [6]. M6 hinh WRF dugc khoi
chay vao thoi diém 12Z cua ngdy 24 va
25/11/2018 dé dy bao cho hai ngay 25 va
26/11/2018.

Bdng 1. So d6 vdt Iy ciia mé hinh WRF trong cdc thi nghiém

Loai so' d6

Tén so d6 dwge sir dung

Lép bién hanh tinh

Yonsei University (YSU)

Tham s6 héa dbi luu  Betts-Miller-Janjic (BMJ)

So d6 vi vat Iy may
Biic xa song ngan
Burc xa song dai

So d6 dat

So d6 Thompson
So d6 Dudhia
So d6 RRTMG
Mb hinh dt Noah

2.4 Nguén sé li¢u va chi sé dinh gid

S6 ligu diéu kién ban dau va diéu kién bién
dé chay mo hinh WRF duoc khai thac tir s6 lidu
du bao ctia mé hinh toan cau GFS (Global Fore-
cast System) cta Trung tdm Qubc Gia Dy béo
Méi trudng, My & do phan giai 0.5° x 0.5°. S&
liéu d6 phan hdi va toc do gi6 xuyén tam cua
Radar Nha B¢ ciing dugc ldy trong thoi gian
tuong ung, voi ban kinh 120km va 5-8 goc nang.
Trudc khi déng héa cho WRF, sd liéu radar da
dugc loc nhidu (Hinh 4) [15]. S6 liéu mua tich
lity theo gior ding dé dong hoa bao gdm sb lidu
3h va 6h tai 219 tram do mua ty dong ¢ khu vuc
Nam B9, trong hai ngay 25 va 26/11/2018 (Hinh
5).

Dé danh gia cac thir nghiém, bén canh so sanh
tryc quan trén ban do, hai chi sb FBI (BS hay
FBI — Bias score) va CSI (Critical Success Index

hay TS) sé dugc str dung. Cac chi s6 dugc tinh tir
bang ngau nhién 2 chiéu (contingency table), cho
phép so sanh khach quan gitra lwvgng mua quan
tric va du bao véi cac ngudng: 1, 10, 20, 30, 40,
50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150,
160, 170, 180, 190 va 200mm. Gia tri FBI bién
d6i trong khoang [0,+o0). FBI cang nhé hon 1,
két qua du bao ctia mo6 hinh cang bé sét nhidu
truong hop quan tric. FBI cang 16n hon 1, cac
du bao khéng cang nhiéu. CSI phan anh mbi
quan hé giita s6 1an mé hinh cho két qua hién
tuong co xuét hién va sb 1an quan tric duoc hién
tuong co xuét hién. Pham vi bién thién cta CSI
tir 0 dén 1. CSI bang 0 nghia 1a m6 hinh khong
¢6 k¥ ning, CSI bang 1 cho thdy mé hinh hoan
hdo. Véi viée danh gid cho hai ngay mua 16n va
219 tram, dung lwong mau sé& 1a 438. Do dé, cac
chi s tinh toan ¢ ddy mang y nghia vé mait
khong gian hon 1a mét thoi gian.
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Hinh 4. Minh hoa vé dé phan hoi ciia Radar Nha Bé truée (bén phdi) va sau (bén trdi)
loc nhiéu, theo [15]

V| TRi TRAM DO MUA

12.25°
12°
11.75°
11.5°
11.25°
171°
10.75°
10.5°
10.25°
10°
9.75°
9.5°
9.25°

8.75°
8.5°

Z ZEZEZTZTZTZEZ2Zz ez =222

104.75" E

1055°E 106.25°E 107" E 107.7%°E

Hinh 5. Vi tri céc diém tram (chd'm do) dwoc khai thac s6 lidu dé déng hoa

Bang 2. Cac truong hop thw nghiém cho dot mwa ngay 25-26/11/2018

Tén thi nghiém

M0 ta so lwge

CTL
4D _RAIN6h
4D RADAR

Khong dong hoa so licu
4D-Var, dong hoa so li¢u mua, c"a s6 6 gio

4D-Var, dong hoa so li¢u radar, ¢"a so 3 gio

4D RAINRADAR 4D-Var, dong héa s6 liéu mua vTradar, ¢”a s6 3 gio

3D RADAR

3D-Var, déng hoéa sb liéu radar

2.5 Thoi gian mé phong

Mot diém luu ¥ khi 4p dung phuong phap
ddng hoa 4D-Var 13 viéc doi hoi tai nguyén tinh
toan 16n. Viéc danh gia thoi gian mo phong, so
sanh gitra phuong phap 3D-Var va 4D-Var, voi
cac cira b déng hoa khac nhau, s€ duogc trinh
bay trong muc nay (Hinh 6). Thoi gian mo
phong khong chi phu thudc vao cira s6 dong hoa
(3h hay 6h) ma con phu thudc vao sb lan lap dé
cuc tiéu hoa.

Céu hinh cta hé thong may ding dé thyc hién

TAP CHI KHI TUQNG THUY VAN

cac thi nghiém nay nhu sau: (1) mét may chu
Dell PowerEdge R720, 02 Intel Xeon E5-2690
2.9GHz, 8Core; 192GB RAM; 2 x 146GB 15k
SAS 2.5 va (2) 16 may tram tinh toan Dell Pow-
erEdge M620, 02 Intel Xeon E5-2680 2.7GHz,
8Corre; 32GB RAM; 2 x 146GB 15k SAS 2.5.
TAt ca céc may st dung hé diéu hanh CentOS.
Hinh 6 cho thdy téc d6 m6 phong trung binh
khi dung 3D-Var chi mt vai phut. Trong khi d,
khi sir dung 4D-Var phai mat gan 8 tiéng mo
phong trén 1 nodes tinh toan (16 tién trinh). Két
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qua nay cho thiy can can nhic vé tai nguyén tinh
toan trudce khi ap dung 4D-Var (ddc bi¢t 1a trong
du béo nghi¢p vu).

" m3DVAR ®m4DVAR3H

11

64

a -i]')\ AR (1H

Fﬁt? oid tinh Tt\:il]
Lh

[FER-N

OLPL
Hinh 6 So sanh thoi gian mo pi‘zong cua WRF
khi dong hoa 4D-Var (cwa so6 dong hoa 3h,6h)

va 3D-Var

3. Két qua va thio luin

3.1 Pj nhay véi quan tric don

Hinh 7 biéu dién hiéu mat cit thang dung cua
truong phan tich trir di truong ban dau (first
guess) cua bién nhiét 46 va do 4m trong thi
nghiém TN1. C6 thé thdy, khi lugng mua dong
hoa vao WRF dugc gia dinh tang 1én, truong ban

a) T af Late11.1716 B «18mm K
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/
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déau c6 sy diéu chinh béng su tang nhiét do, ¢ vi
tri quan tric don, tir muc 900 hPa dén 600 hPa,
twong Gmg voi an nhiét duoc giai phong trong
qua trinh ngung tu. Trong khi d6, am tang lén
o trén muc 400 hPa (Hinh 7.b). Xu hudng hdi tu
clia trudng gié & muc thip ~850 hPa (Hinh 8.a)
va xu thé phan ky & muc cao ~300 hPa (Hinh
8.b) gan vi tri diém quan tric di chi ra sy ting
cudng cua dbi lvu. Mic du cac thay ddi 1a rat nho
(chi khoang 0.001 - 0.003 oC vé&i nhiét do va
0.001 - 0.015 m/s vdi truong gid), nhung co thé
thy, khi dong hoa mot lugng mua 16n hon (so
v&i du bao), mo hinh s€ tu diéu chinh cac bién dé
tao ra truong ban dau véi nhiing diéu kién thuan
loi dé hinh thanh mua. Tir d6, néu dong hoa mot
sb lugng diém quan tric nhit dinh, sé tao ra su
thay d6i dang ké o truong ban dau. Mic du chi
¢6 s6 lidu luong mua duge ddng héa, phuong
phéap 4D-Var c6 thé lan truyén thong tin quan
trac don theo khong gian va c6 thé diéu chinh
nhiét do, 46 4m va truong gio, dua trén cac mbi
quan hé rang budc trong mo hinh.

by @ ol Lad=1 17,3716 R +18mm g kgl
L 1

H‘-—T—‘jﬂ

@:
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W2E

HO4E 106E IDHE

NEEEE B

D003 DOD1E @ G0ME 0003
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Hinh 7. Hiéu mdt cdt thang dimg ciia truong phan tich triv @i truong ban dau ciia bién nhiét d¢
(a) va do am (b) trong thi nghiém TN1

Hinh 9 biéu dién hiéu mit cat thang dung
twong tu hinh 7 nhung cho thi nghiém TN2, khi
gia tri lugng mua tai diém quan tric bi giam di.
C6 thé thay, nhiét do ¢ ca cot khi quyén bi giam
di so v6i ban dau, dong thoi truong d6 am ciing
¢ xu hudng thap hon (Hinh 9.b). O muc thip
~850 hPa (Hinh 10.a) cho thiy gi6 c6 xu huéng

phan ky, trong khi gié 6 myc trén cao ~300 hPa
(Hinh 10.b) c6 su hoi tu yéu, cho thdy su suy
giam ddi luu. Két qua nay c6 xu thé nguogc lai so
v6i TN1. Co thé thiy, khi dong hoa mét lugng
mua nho hon so voi gia tri dg bdo, mo hinh s¢€
diéu chinh dé tao ra truong ban dau voi cac didu
kién thuén loi cho viéc han ché tao ra mua.

TAP CHi KHI TUQNG THUY VAN
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Wind Lev= 867.933 hPa R +15mm ms-1 Wind Lev= 298.657 hPa R +15mm
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Hinh 8. Hiéu truong gi6 cua trieong phan tich trie di truong ban dau 6 muwce ~850 hPa (a) va
muc ~300 hPa (b) trong thi nghiém TN1
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Hinh 9. Hiéu mdt cdt thang ding cia trieong phan tich trir di truong ban dau ciia bién nhiét dg
(a) va do am (b) trong thi nghiém TN2
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Hinh 10. Hiéu truong gié ciia truong phan tich trir di truong ban dau ¢ myc ~850 hPa (a) va
muyc ~300 hPa (b) trong thi nghiém TN2
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3.2 Dw bao dot mwa 25-26/11/2018

Hinh 11 so sanh két qua mé phong luong mua
tich Ity 24h ngay 25/11/2018 tir cac thi nghi¢m,
so sanh v6i sb liéu quan trac. S6 liéu quan tric
cho thiy céc tinh Bén Tre, Tra Vinh, Vinh Long,
Long An, Tay Ninh, Binh Duong xdy ra mua lon

Observation Rainfall Acc 25.11.2018[mm_

[CONTROL] Acc Rain At 12Z25NOV
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v6i lwong mua phd bién trong khoang 20-
100mm (Hinh 11.a). Tai khu vuc TP. Ho Chi
Minh, xut hién mot tim mua 16n véi lugng mua
200-300mm va tai Ba Ria Viing Tau, xay ra mua
rat 16n (trén 500mm).

[4D_RAINGH] Acc Rain At 12Z25NOV

il

o
™

105E

05€ _ 105€
Hinh 11. Lirgng mua tich liiy 24h ngay 25/11/2018 ciia quan tric (a
3D RADAR (d), 4D_RAINRADAR (e), 4D _RADAR (f)

Vi céac thi nghiém cua WRF, truong hop
CTL (Hinh 11.b) cho thdy mé hinh ndm bt chua
tot tim mua tai TP.H6 Chi Minh. TAm mua bi
léch vé phia dong, lugng mua tai cac khu vuc
thip hon kha nhiéu so vdi quan trac. Trong khi
do, truong hop dong hoa 3D-Var st dung s6 liéu
radar di giup mo hinh mo phong kha tot tim
mua tai TP.HO6 Chi Minh, tuy lugng mua ciing
thap hon so véi thuc té (Hinh 11.d). O cac truong
hop ddng hoa 4D-Var, c6 thé thiy mé hinh van
chua mo phong dung tim mua & TP. HO Chi
Minh. Trong d6, trudng hop dong hoa 4D-Var
v6i b liéu mua va ctra s6 dong hoa 6h (Hinh

106F

107€ 105€ T
), CTL (b), 4D_RAINGH (c),

O6E 07
JoL e

11.¢) va véi s6 liéu radar (Hinh 11.f) mo phong
lwong mua cao hon nhiéu so véi thyuc té ¢ phia
béc tinh Binh Duong. Trudong hop dong hoa 4D-
Var str dung ca s6 liéu mua va radar (Hinh 11.¢)
mé phong dién mua khd gidng CTL nhung
lwong mua c6 phan tot hon, khi so vi quan tric.
TAt ca céc thi nghiém déu khong bat duoc tdm
mua rat 16n tai Ba Ria Viing Tau.

Ngay 26/11/2018, sau khi bao da tan, s6 liéu
quan tric cho thy luong mua giam di dang ké va
chi xay ra mua 16n cyc by & mot vai noi trong
tinh Tay Ninh, TP. Hb Chi Minh, Long An, voi

TAP CHi KHI TUQNG THUY VAN
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luong mua khoang 300mm (Hinh 12a). Cac két
qua md phong chi bat duoc dién mua & khu vy,

Observation Rainfall Acc 26.11.2018[mm] [CONTROL] Acc Rain At 12Z26NOV

w,

108L o8t

con doi voi cac diem mua 16n cyc b gan nhu
khong nam bat dugc.

[4D_RAINGH] Acc Rain At 12Z26NOV

11N 4
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107E 105

Hinh 12. Lwong mua tich lity 24h ngay 26/11/2018 ciia quan trdic (a), CTL (b), 4D _RAIN6H
(¢), 3D_RADAR (d), 4D _RAINRADAR (e), 4D_RADAR (f)

Két qua danh gia k¥ nang du bao & han 12h
cho thdy, & cdc ngudng mua nho (1 - 30mm)
phuong 4an 3D RADAR, 4D RADAR,
4D RAINGH cho két qua c6 cai thién so véi
CTL (Hinh 13). Tuy nhién, véi ngudng mua viura
dén mua 16n (40 - 70mm), gid tri ciia cac chi s6
ctia phuong an CTL lai t6t hon s6 Vi cac truong
hop khac. O cac ngudng cao hon thi cac phuong
an dong hoa cho két qua t6t hon so voi CTL. So
sanh giita cac phuwong an dong hoa, ¢ han 12h,
cho thdy 3D_RADAR c6 sai s6 nho hon ca. Bén
canh d6, 4D RADAR cho két qua chi sb tot hon
4D RAINGH va 4D _RAINRADAR. O han dy
bao 24h (Hinh 14), cac thi nghiém 3D RADAR,
4D RAIN6H, 4D RAINRADAR cai thi¢n kha
t6t chi s6 FBI ¢ cic ngudng mua. Riéng thi

TAP CHI KHI TUQNG THUY VAN

nghiém 4D_RADAR cho két qua kém hon CTL
6 nguong mua 20 - 50mm.

4. Két luin

Céc két qua thir nghiém budc dau vé viée tmg
dung phuong phap dong héa sé liéu bién phan
b6n chiéu (4D-Var) trong md hinh WRF da duoc
trinh bay trong nghién ciru nay. S6 liéu dugc
ddng hoa bao gom sb liéu radar va s lidu quan
tric mua tu dong. Hai loat thi nghiém da dugc
tién hanh bao gém (1) thir nghiém véi mot quan
trac don nham danh gia d6 nhay va tac dong cua
dong hoa 4D-Var va (2) thir nghiém ddng hoa s6
liéu trong mot trudng hop thuc t& voi 5 thi
nghi¢m dugc xdy dung (CTL, 4D RAING6H,
4D RADAR,4D-RAINRADAR, 3D RADAR).
Két qua cua thir nghiém vdi quan trac don cho

S6 phuc vu Hi thao chuyén dé



thdy phuong phap 4D-Var di diéu chinh cac bién
co ban cta truong ban dau nhu bién nhiét 4o, do
am hay truong gi6 kinh vi huéng khi lugng mua
dugc dong hoa thay doi. Phuong phap 4D-Var
cho thiy do nhay véi cac truong nay du chi co sy
thay doi nho tir s6 liéu quan tric duge dong hoa.
Két qua mo phong thuc té cho dot mua ngay 25
va 26/11/2018 cho thiy, so v&i trudng hop
khong dong hoa (CTL), phuong phap dong hoa
4D-Var da co tac dong cai thién du bao ¢ ca han
du béo 12h va 24h. O han du bao 12h, céc
phuong 4n dong héa nhin chung c6 sai s6 nho

BAI BAO KHOA HQC

hon so véi CTL, & cac ngudng mua nho va mua
16n (1 - 30mm va trén 70mm). O han du béo 24h,
ddng hoa sb liéu gitp cai thién dbi véi chi sb
FBI. Tuy nhién, nghién ciru ciing chi ra yéu cau
vé mit tai nguyén tinh toan cua phwong phap
4D-Var 16n hon dang ké so v6i phuong phap
3D-Var. Day 1a nhimng két qua dau tién cua viéc
ung dung phuong phap 4D-Var tai Viét Nam
(theo tim hiéu ctia nhém nghién ciru) va da mo ra
nhing trién vong ciing nhu luu ¥ cho viée khai
thac phuong phdp nay trong tuong lai ¢ Viét

Nam.

Hinh 13. Chi s6 FBI (a) va CSI (b) & han dy bdo 12h véi cdc nguong mua tu 1 dén 200mm ciia
cac truong hop thu nghiém

5

Hinh 14. Chi s6 FBI (a) va CSI (b) & han dir bdo 24h véi cdc nguéng mua tie 1 dén 200mm ciia
cac truong hop thu nghiém

TAP CHi KHI TUQNG THUY VAN
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Léi cim on: Bai bdo la mét phan két qud nghién ciru ciia Dé tai “Nghién citu xdy dung hé thong
nghiép vu dy bdo dinh lwong muwa khu viee Nam Bo va canh bao mwa lon han cuc ngcfn cho thanh
phd Ho Chi Minh”, md sé KC.08.14/16-20.
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DATA ASSIMILATION WITH WRF 4D-VAR FOR RAINFALL FORECASTING
OVER THE SOUTH OF VIETNAM

Thang Vu Van!, Thuc Tran Duy’', Trung Nguyen Quang!
Vietnam Institute of Meteorology, Hydrology and Climate Change

Abstract: Four-Dimensional Variational data assimilation (4D-Var) is an innovative technique
applying in many weather forecasting centers over the world, due to its advantages of using obser-
vations at the time of their measurement or in predetermined time bins and using a forecast model
to enhance the dynamic balance of the final analysis. This study, for the first time in Vietnam, pres-
ents an attempt to apply Weather Research and Forecasting model (WRF) with 4D-Var for rainfall
forecasting over the South of Vietnam. Data from 219 rain gauges and a weather radar are used to
assimilated for the heavy rainfall event of 25 and 26 November 2018. In addition, single observa-
tion tests are also carried out to evaluate the sensitivity of WRF 4D-Var to the variation of observed
rainfall. The results show that WRF 4D-Var modified meteorological variables of the first guess
(e.g. temperature, humidity) even with a small change of assimilated rainfall amount. Experiments
in the realistic case highlight that WRF 4D-Var can slightly improve rainfall forecast results, in com-
parison with non-data assimilated case, at lead-times of 12 hours and 24 hours. In general, data as-
similation contributes to the decrease of forecast bias at rainfall threshold below 30 mm and above
70 mm. This study also emphasizes the significant requirement of computing resource when apply-
ing the 4D-Var technique.

Keywords: WRFDA, 4DVar, Data assimilation, Radar, Heavy rainfall, The South of Vietnam.
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RELATIONSHIP BETWEEN MANGROVE VEGETATION
AND THE TOPOGRAPHY, HYDROLOGICAL REGIME IN
HUNG HOA COMMUNE, VINH CITY, NGHE AN,
VIETNAM

Tran Thi Tuyen', Kazuya Takahashi'

Abstract: The study was conducted in a secondary mangrove forest, surrounding the shrimp
pond area of Hung Hoa commune, Vinh City, Nghe An Province, Vietnam. Land height from datum
line and mean inundated duration range from 1.1 m to 1.9 m and from 9.0 hours day™ to 19.6 hours
day’, respectively. The stand mainly contains three or more herbaceous species (associate species;
Cyperus malaccensis, Acanthus spp. and one non-mangrove species, Phragmites australis) other
than two woody species. Zones of C. malaccensis and Acanthus spp. Distributing is overlapped in
height and mean inundated duration, ranging from 1.1 m to 1.4 m, from 16.7 hours day' to 19.6
hours day! and from 1.2 m to 1.4 m, from 16.7 hours day™ to 18.7 hours day”, respectively. The re-
sults of this study show that the close relationship between mangrove species and tidal regime and

topography, should be considered carefully when mangrove restoration.

Keywords.: Mangrove forest; Hung Hoa commune.

Received: December 11, 2019

1. Introduction

The mangrove ecosystem is significant as an
ecological importance at coastal surrounding
through providing natural resources. Mangroves
are known to stabilize coastal sediments through
their above-ground aerial root complex [4,14].
he plants in the mangroves have different adap-
tations to the terrain and tidal regime. It is nec-
essary to consider carefully the relationship of
topography, tides and related factors in the man-
grove environment when people impact on the
ecosystem [5,11].

Hung Hoa commune, Vinh city, Nghe An
province, is located at the estuary of the Lam
River, flowing through North-Central Vietnam.
Shrimp culture is one of the primary industries in
this area. With the rapid expansion of shrimp-
culture ponds at the beginning of the 2000s, the
lagoon with mangrove forests had been de-
creased, which degraded regional ecosystem
services. From 1982 to 2000, ca. 47,000 ha of
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the salted area had been reduced especially due
to changing to shrimp-culture ponds, and ca.
1,000 ha of shrimp-culture ponds exist in Nghe
An province (as 0f 2001), accounting for 0.4% of
total shrimp-culture ponds in Vietnam [7]. Con-
sidering this matter, the central Government of
Vietnam has launched a strategy of Green Eco-
nomic Development in the Lam River water-
shed, including the estuary (Vietnam
socio-economic development strategy 2011 -
2020). However, few concrete measures have
been conducted. Secondary mangrove stand;
Sonneratia caseolaris - Aegicerus corniculatum
in the canal network adjacent to the shrimp-cul-
ture ponds at the Lam River estuary was sur-
veyed. The main objective of this study is to
elucidate the relationship between species distri-
bution and flooded duration by brackish water to
apply for designing of silvofishery systems to the
shrimp-culture ponds.

S6 phuc vu Hoi thao chuyén dé


QUANG TRI
Typewriter
DOI:10.36335/VNJHM.2019(EME2).186-192


2. Methodology

2.1. Study area

Secondary mangrove forest in the study site is
dominated by S. caseolaris and A. corniculatum
in the canal network adjacent to the shrimp-cul-
ture ponds at the Lam River estuary in Hung Hoa
commune, Nghe An province, Vietnam (Fig. 1).
It is regularly flooded by brackish water; the es-
timated mean highest spring tide and mean low-
est spring tide in 2019 are 2.7 m and 0.5 m,
respectively (Center for Oceanography 2018)
[1]. This canal network has four gates to control
water input and output from/to the Lam River for
irrigation and flood prevention. The Lam River

BAI BAO KHOA HQC

is a trans-boundary river. It is originated in Laos
and flows mainly through Nghe An province,
Vietnam into the Gulf of Tonkin (background of
key river basins, World Bank document) [3]. The
climate of Nghe An province is affected by
North-East monsoon; annual average tempera-
ture is 24.6°C; the warmest month is June;
30.1°C in average, the coldest month is January;
18.3°C in average and annual average rainfall is
1,753 mm year-1; minimum precipitation month
is March; 48 mm in average, maximum precipi-
tation month is September; 445 mm in average

[2].

Fig. 1. Study area and location of belt-transects
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2.2. Field survey

To understand vegetation gradients corre-
sponding to the land height from datum line and
inundation duration, three belts; B1-B3 (B1:
18°41°27”N-105°45’32"E-18°41°26”N,
105°45°317E; B2: 18°41°25”N, 105°45°33”E -
18°41°23”N, 105°45°32”E; B3: 18°41°23”N,
105°45°34”E - 18°41°21”N, 105°45°32”E) were
selected in the mangrove stands (Fig. 1). At each
belt, the centerline was set up horizontally. The
height from the centerline to the land surface was
measured every 2.5m if water body existed water
depth was also recorded. After measuring height,
it was converted to the land height based on the
relationship between real water depth measured
and tide height (Center for Oceanography 2018).
For the understanding of vegetation gradients, 2

m bars were set up perpendicular to the center-
line for both sides every 5m, and all the species
occurring and their land coverages by the crowns
of trees or plants body of herbs were recorded in
the 4x5m rectangular. Belt-transects surveys
were conducted on June 9" and July 12% - 14,
2019.

2.3. Inundated duration

Since the vegetation occurs ranging approxi-
mately from 1.0 m to 2.0 m in land height, aver-
age inundated duration per day of this range in
unit of 0.1 m was estimated by comparing the
land height with change in tide level at Cua Hoi;
18°48°N, 105°46’E (Center for Oceanography
2018). i.e., cumulative inundated time for each
land height in the year 2019 divided by 365 days

(Fig. 2).

Tide; June- July, 2019
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Fig. 2. Tidal change at the Lam River estuary (Cua Hoi: 18°48°N, 105°46°E): June - July 2019,
cited from Center for Oceanography 2018

3. Results

3.1. Vegetation distribution

In the belt-transects B1:

Out of the five distribution species, Aegicerus
is the dominant species in this section. They are
distributed on the highest terrain (floating lands).
The highest density is 35m from the starting
point to the left, accounting for 40 percent (Fig.
3). However, the further to the left, the species

TAP CHI KHI TUQNG THUY VAN

occurrence decreases. At a distance of 40m from
the starting point, the coverage density of this
species is only 5 percent. In contrast, Sypeus is
scattered in the left-hand survey points but dom-
inant in the left survey points. At a distance of
40m, the thickest distribution density, accounted
for 30 percent. Besides, Phragmites is also a
common species in this complex. At 25m, the
highest coverage density, reaching 40 percent.
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Mangrove/Associate species distribution pattern(B1)
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Fig. 3. The distribution of species in Bl

In the belt-transects B2: On the left-side
Phragmites, neither mangrove nor associate
species, is growing at the almost same average
water level. On the right-side A. corniculatum is
dominant. The highest density is 10 - 15 m from
the starting point to the right, accounting for 90
percent (Fig. 4). The appearance decreases grad-
ually along the left slice and disappears from a

distance of 40 m. Meanwhile, the density of
Aegicerus increases and changes the dominant
position of Phragmites. These two species have
common characteristics that are distributed in
high terrain. The opposite of them is Aegicerus,
which is always distributed in low terrain, al-
though the density of coverage also increases to-
wards the left of the transect.

Mangrove/Associate species distribution pattern(B2)
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Fig. 4. The distribution of species in B2

In the belt-transects B3: On the left-side A.
corniculatum with C. malaccensis, which has a
correlation with elevation inland coverage (r =
0.91 p <0.01) is dominant, on the right-side S.

caseoralis and A. corniculatum with Acanthus
spp., which grow on ca. 10 - 20cm higher than
the land level of C. malaccensis growing (Fig.
5).
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Mangrove/Associate species distribution pattern(B3)
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Fig. 5. The distribution of species in B3

3.2. Relationship between species distribu-
tion and land height, inundated duration

Land height data on A. corniculatum, S. case-
olaris, C. malaccensis, Acanthus spp. Moreover,
P. australis distributing was plotted in Fig. 6, and
the distribution pattern of each species with in-
undated duration (Fig.7) was summarized in
Table 1. Distribution range inland height of these
five species are not significantly different, but P.
australis, which is neither mangrove nor associ-
ate species [8], tends to distribute intensively at
1.4-1.7m inland height, inundation duration of
12.7-16.7 hours day'. Land heights of other four
species inhabiting range wider than one of P.
australis, from 1.1 to 1.9m in land height, inun-
dation duration of 9.0-19.6 hours day’!, those
species except for A. corniculatum, intensively
distribute slightly lower zones, especially S.

caseolaris intensively distributes from 1.3m to
1.4m in land height, inundation duration of 16.7
-17.7 hours day'. Herbaceous species; C. malac-
censis and Acanthus spp. tend to intensively dis-
tribute on the lower zones than two woody
mangrove species, from 1.1m to 1.4m in land
height, inundation duration of 16.7-19.6 hours
day! and from 1.2m to 1.4m in height, inunda-
tion duration of 16.7 - 18.7 hours day!, respec-
tively. The bottom line of the intensive
distribution zone of Acanthus spp. is shifted
0.1m higher than one of C. malaccensis.

In the zone of 1.1-1.4m inland height equiv-
alent to B3 land height, land cover by C. malac-
censis is correlated with land height; r = 0.91,
p<0.01, but one by Acanthus spp. is not corre-
lated with land height; p = 0.09 (Fig. 7).

i

21531415161 7= 1.8<1.9<12.0<

Mean Inundated time (hrs day! )

1= 1.1=

E i | | i
|| 8 | . .

Land height (m)
Fig. 6. Inundated duration at each land height
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Table 1. Summary of the distribution pattern of five species

Land height From DL (m) Mean
Speci inundated
€Cl1CS 1 .
P Min. Max. Mean Igtengve duration
distributed zone (hrs day'l)
. relatively
A. corniculatum 1.1 1.9 1.5 9.0-19.6
homogenous
S. caseolaris 1.2 1.9 1.5 1.3-14 16.7-17.7
C. malaccensis 1.1 1.9 1.4 1.1-14 16.7-19.6
Acanthus spp. 1.2 1.9 15 12-14 16.7-18.7
P. australis 1.1 1.7 1.5 14-1.7 12.7-16.7
100 mangrove species at river estuaries [5] in South
o0 East Asia, often with A. corniculatum [8] in
< 70 C. malaccensis North Central Vietnam.
= .
g o0 =091 (P<0.01) # AL The stand includes two or more herbaceous
T ALK '
g 0 O O.--" mangrove/associate species; C. malaccensis; as-
30 P aaVAN . .
50 @A @ oo sociate species and Acanthus spp.; mangrove spp
10 © o o <o [8]. Their intensive distribution zones are over-
(4] . . .
o1 o1 o1 o1 lapped. Mean inundation duration and mean

Land height (mg)
DA corniculatwmn S. caseolaris

A C. malaccensis A Acarthus spp.

Fig. 7. Land height vs. coverage

4. Conclusions

S. caseolaris - A. corniculatum stand in the
study site is the tide-dominated type of man-
grove forest (Woodroffe 1992), regularly
flooded by brackish water except for the gate
being operated. Its land height ranges from 1.1m
to 1.9m, the mean inundated duration is 9.0-19.6
hours day!, and the mean water depth at spring
tide is 0.8 1.6m. It includes non-mangrove/asso-
ciate species; P. australis being distributed in-
tensively at MWL; 1.7m. S. caseolaris is typical

water depth at spring tide of C. malaccensis are
16.7-19.6 hours day' and 1.3-1.6 m, respec-
tively. While ones of Acanthus spp. are 16.7 -
18.7 hours day! and 1.3-1.5m, respectively. The
previous study from Can Gio, Vietnam reported
that Acanthus ebracteatus forms community with
C. malaccensis and other species at the zone
flooded by tides 1.5-2.0m in height [6], corre-
sponding to the observation in the study site. In
the intensive distribution zone of C. malaccen-
sis; 1.1-1.4m inland height, expansion of the
habitat area along with increasing of land height
was observed; r = 0.91, p<0.01. Neither man-
grove nor associate species, is growing at the al-
most same average water level.
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LUA CHON THANH PHAN DU BAO TO HQP CHO HE
THONG DU BAO HAN MUA

Mai Van Khiém!, Ha Truwong Minh?, Pham Quang Nam?,
Vii Viin Thiing?, Nguyén Quang Trung?

Tém tat: Nghién ciru ndy trinh bay két qua thir nghiém lwa chon thanh phan dw béo cia mét hé
théng 16 hop nghiép vu dy bdo khi hdu han mua ¢ Viét Nam. Viéc ung dung cac mo hinh dong lyc
dé xdy dung cdc hé thong du bdo t6 hop han mia da va dang danh dwoc nhiéu quan tam trong 20
nam gan day. Tuy nhién, @é can doi voi tai nguyén tinh toan han ché ¢ cac mede dang phat trién,
nhu Viét Nam voi hiéu qua cua ban tin dy bao, viéc lyva chon thanh phcfn dw bdo hop Iy tro nén
quan trong. Hé thong dw bdo nghiép vu han mita dwoc danh gid trong nghién citu nay cé khd nang
duea ra dir bdo 16 hop tir 20 dén 40 thanh phan. Két qua dw bao thir nghiém cho nam 2018, tai 117
tram, voi 36 du bdo thanh phdn da dwoc lva chon dé nghién cuu. Viéc lya chon dya trén phdan nhom
theo ba moé hinh (RegCM, cIWRFE, RSM) va danh gia so sanh ky nang dy bao cua riéng tung nhom
(theo chi s6 ky niang RPSSD). Nhin chung, dw bdo xdc sudt cho giai doan thir nghiém cho thdy ky
nang dw béo tot ciia nhém mé hinh RSM so véi mé hinh cIWRF va RegCM. Do d6, 15 thanh phan
dir béo ciia RSM dwoc khuyén cdo nén sir dung trong cdc trwong hop han ché vé tai nguyén tinh todn.

Tir khoa: Dy bao khi hdu han mua, cIWRF, RegCM, RSM, CFSv2, RPSS.

Ban Bién tdp nhén bai: 11/12/2019

1. Mé dau

Du bao khi hdu han mua hudng dén khoang
tréng giita ban tin du bao thoi tiét, du bao noi
mua va nhitng dy tinh khi hau nhiéu nam, do d6
thuong dua ra cac dy bao voi han du bao tir hon
2 tuan cho dén gan 1 nam [2]. Trong 20 nim qua,
khong chi phat trién & cap qubc gia, di co 11
trung tam qudc té duoc xay dung dé dua ra cac
ban tin du bao nghi¢p vu khi hau han mua, chu
yéu ¢ han du bao 3 va 6 thang va st dung du bao
t6 hop tir san pham cta cac mo hinh dong luc
[3]. Diéu nay xuat phat tir thuc té 13 thong tin du
bao khi hdu han mua c¢6 ¥ nghia quan trong dbi
v6i nhiéu nganh kinh té - x4 hoi nhu giao thong
van tai va xay dung, va dac biét l1a trong quan 1y

Ngay phan bi¢n xong: 12/12/2019

Trung tam Dy bdo Khi tieong Thity vin Quéc gia
2 Vién Khoa hoc Khi twong Thuy van va Bién doi
khi hdu

3 Truong Pai hoc Khoa hoc Tu nhién, Pai hoc
Quéc gia Ha Noi

Email: maikhiem77@gmail.com

Ngay dang: 20/12/2019

san xuat nong nghiép [3]. Carberry va cs (2000)
[1] d4 chi ra nhitng mbi quan tdm trong viéc khai
thac ban tin du bao khi hau han mua, nhdam hd
trg nguoi néng dan quan 1y hé thong trong trot,
cu thé & céc quyét dinh han dai cua viéc luan
canh. Tac gia di sau vao phan tich mot truong
hop dién hinh cua viéc luan canh gitta ciy cao
lwong va cdy bong, co thé quyét dinh dua vao két
qua du bao chi s6 Dao dong Nam (Southern Os-
cillation Index - SOI). Thang 10 hang ndm la thoi
diém ma nguoi néng dan & Uc can quyét dinh
xem nén dé dat hoang, trong cao luong hay trong
cdy bong cho mua hé nam tiép theo. Su ludn
canh dua trén ban tin du bao SOI da giup ting
san lugng 14% trong hai ndm va gidm su x01
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mon dat gan 23% [1]. Nhiing thong tin dy bao
khi hau ciing 1a cin cr quan trong dé xay dung
ké hoach mg pho voi thién tai [8]. Diéu nay trd
nén quan trong trong bdi canh bién dbi khi hau,
khi cac hién tuong thoi tiét cuc doan xay ra véi
tan suat nhiéu hon, cudng d6 manh hon [7].

Bén canh phuong phip du bao théng ké
truyén thong, viéc tmg dung cac mo hinh dong
Iuc vao cac hé théng nghiép vu du bao khi hau
da va dang dugc quan tdm manh mé [2]. Cac mo
hinh nay, thuc té 1 cac chuwong trinh may tinh,
thuc hién viéc giai sb cac phuong trinh mo ta
nguyén 1y co ban cia nhiét dong luc hoc va cac
qua trinh van dong cua toan bo khi quyén [2].
Viéc ung dung cac mo hinh dong luc duoc su hd
trg ctia cong nghé may tinh va nhimg hiéu biét
sau hon vé ban chat vat 1y cac qua trinh trong khi
quyén. Cac hé thong du bao khi hau tién tién
hién nay (vi du nhu hé théng CFSv2 cua MY,
EPS cua Nhat hay GlobSea5 ctia Anh) déu tng
dung cdc md hinh dong luc nay, khong nhirng
thé con thyuc hién du bao t6 hop dua trén nhiéu
du bao thanh phan [3,5].

Don cu nhu Trung tdm Hadley ctia Anh hi¢n
nay dang van hanh h¢ théng du bao khi hau mua
GloSea$5, tur thang 01 nam 2013. DB phan giai
ctia md hinh khi quyén va bé mat dat da dugc
tang 1én so voi GloSea4 tir 210x140 km 1én
92x62 km. P9 phan giai ngang ctia mé hinh bién
va bang bién da giam tir 111 km t&i 27 km [5].
Trong dy bao khi hau mua, dé loai bo sai s6 hé
théng cuia mo6 hinh, cac du bao duogc hiéu chinh
boi cac du bao lai (hindcast) cia md hinh. Dy
bao lai ciia GloSea5 thuc hién trong giai doan
1996-2009, cac du bao bat dau tai 4 ngay 01, 09,
17 va 25 cua thang. Dy bdo mua cta Trung tam
duoc chia lam 3 loai voi thong tin dy bao trén
chuén, dudi chuin va tua chuan ¢ han du béo
trude tir 1 dén 6 thang [5].

bé xay dung dugc mot h¢ théng nghiép vu
du bao khi hau Uimg dung cac mé hinh dong luc
can tai nguyén tinh toan 16n, dac biét 1a cac hé
thdng du bao t6 hop [2]. Dy bao t hop tir cac
nhiéu thanh phan cho phép xem xét tinh bt dinh
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cua cac du bao don 1é [13]. Thuc té, du bao to
hop xéc sudt dang tré thanh chuan ky thuat trong
nhiéu hé thong du bao khi hau han mua, do day
1a loai thong tin dy bao hiru ich cho nhiéu nganh
kinh té - xa hoi [13]. Vi du nhu, d6i véi bai toan
quan ly rui ro thién tai, cac thong tin du bao xac
suét, tir nhiéu thanh phan t6 hop, dong vai trd
quan trong. Boi vi, cac du bao thanh phﬁn s€ tao
ra cac kha ning trang thai ctia khi quyén khéac
nhau, nhung van dam bao do déng nhét véi su
tién trién cua diéu kién bién (diéu kién nhiét do
mit nude bién hodc néng do cac khi nha kinh).
Du béo t6 hop do d6 cho biét thong tin vé phan
bd cua cac du bao thanh phﬁn, cling chinh 1a d¢
bét dinh trong du bao han mua [13].

Tuy nhién, can dbi giita tai nguyén tinh toan
va cdu tric, quy md cua hé théng du bao t6 hop
lai nay sinh bai toan lya chon thanh ph?m du bao.
Tapiador va cs (2006) dé xuit phuong phap dua
trén y tuong vé entropy dé lua chon cac thanh
phan dy bao cia hé théng du bao to hop tir cac
mé hinh dong lyc toan cau. Ciing giéng nhu cac
phuong phéap xir Iy hdu mé hinh khac, vé k¥
thuat thi phuong phap cua Tapiador va cs (2006)
cling dung cac phép hdi quy co trong sb va cac
phép phan tich twong quan. Tuy nhién, su khac
biét nim & co s& dé lya chon dua trén 1y thuyét
vé téng entropy cuc dai, duogc cu thé hoa bai hé
s6 twong quan cia cac dy bao thanh phan véi sb
liéu tai phan tich (& nghién ctu nay 1a sb lidu
ERA-40). V& co ban, phuong phap nay dua trén
gia thiét vé can bang nang luong nén chi c6 thé
mg dung véi mod phong toan cau [11]. Yuan va
Wood (2012) [14] chi ra rang nhiéu mé hinh
dong luc trong cac hé théng du bao t6 hop co
chung cic thanh phan khi quyén (hodc dai
duong), c¢6 thé dan dén cac két qua du bao tuong
tu nhau. Didu nay dan dén cau hoi 1a liéu c6 nén
dé trong s6 cuia cac du bao thanh phan 1a nhu
nhau trong két qua té hop hay c6 thé tao ra cac
b6 t6 hop nho hon ma van ¢6 k¥ nang dy bao tot
va thong tin dy bao hiru ich [14]. Yuan va Wood
(2012) [14] ciing da d& xudt phuong phap chia
nhanh theo thir tu, dua vao két qua danh gia tinh
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tuong tu tr bo s6 liéu du bao lai (vi du duogc thuc
hién cho 12 mé hinh dy bao thanh phan ¢ khu
vuc My va Chau Au).

O Viét Nam, dé tai “Nghién ctru xay dung hé
théng nghiép vu du bao khi hau han mua cho
Viét Nam b?mg cac mo hinh dong luc”, ma sb
KC.08.01/16-20 da xay dung hé thong nghiép vu
du bao khi hau han mua, rng dung ba mé hinh
khi hau khu vuc (bao gdm RSM, RegCM,
clWRF). Hé thong hién tai cho phép dua ra ban
tin du bao to hop tir 20 dén 40 dy bao thanh
phan. Tuy vdy, dé phu hop voi didu kién tai
nguyén tinh toan cua Viét Nam hién tai, cling
nhu viéc chuyén giao hé thong du bao nay tai cac
co quan chuyén trach, viéc luya chon sb thanh
phan du bao phu hop, v6i ¥ nghia dam bao k¥
nang du bao ctia h¢ théng, rt can duoc xem xét.
Nghién ctru ndy sé& chi ra budc dau cac két qua
cua viéc Iva chon thanh phﬁn du bao nay. Muc 2
mo ta hé théng du bao nghiép vu hién tai. Muc 3
s€ trinh bay vé chi sb dung dé danh gia, lya chon
thanh phan dy bao. Muc 4 sé& trinh bay cac két
qua va thao luan, trudc khi dén voi mot s két
ludn & Muc 5.

2. Hé thong nghiép vu du bao khi hau han
mua

2.1 H¢ théng nghiép vu dang van hanh

Tir thang 10/2017, hé thong t6 hop du bao khi
hau han mua da duogc hoan thién va van hanh thir
nghi¢m & ché @6 nghiép vu tai Vién Khoa hoc
Khi tugng Thily vian va Bién d6i khi hau. Quy
trinh van hanh hé théng du bao bao gém tam
budc tién trinh, nhung c6 thé gdp cac tién trinh
nay thanh ba budc co ban, bao gom (1) thu thap
va xir 1y s6 liéu diéu kién bién va diéu kién ban
dau, (2) chay cac mo6 hinh RCMs, (3) hau xir ly
56 lidu dau ra ctia mo hinh. C6 thé nhin thay trén
Hinh 1 so d6 van hanh cu thé su dung diéu kién
bién va diéu kién ban dau tir hé thdng mo hinh
toan cau CFSv2 dé chay cac moé hinh khu vuc
RSM, RegCM, cIWRF [9].

Hé théng du bao nghi¢p vu hién tai cho ban
tin vao tuan cudi hang thang. Cdu hinh dong luc

BAI BAO KHOA HQC

1. Tai s6 liéu CFSv2

v

2. Tao tap tin ICBC dung dinh
dang cho tirng RCMs

v

3. Chay md hinh
RSM (15 thanh phin)
RegCM (15 thanh phin)
cIWRF (6 thanh phin)

v

4. Pinh dang chuin cac tap tin diu ra
NOi suy s0 liéu vé diém tram

v

5. Tinh toan cac san phim du bdo
(chuan sai, duw bao xac suat, hién tuwgng
cuc doan, chi so gié mua)

v

6. Hi¢u chinh dyu bao
bang phuwong phap BJP

7. Cap nhiat bian tin du bao 1én
http://climate.com.vn/

8. Danh gia ban tin du bao
Tinh toan sai s0 so v&i quan trac
Tinh cac chi s6 ky nang du bao

Hinfz 1. Quy trinh dy bao nghiép vu cua hé
thong du bao khi hau dwoc su dung trong
nghién cuu nay

va vat 1y ciia cac mo hinh khi hau khu vuc
duoc thiét 1ap cho khu vuc Viét Nam ¢ d§ phan
giai ngang khoang 25km. Chi tiét cau hinh c6 thé
tham khao trong bao cao tong két cia dé tai.
Toan bo cac chuong trinh van hanh h¢ thong du
bao dugc ty dong hoa thong qua cac chuong
trinh Linux bash-shell két hop voi cac chuong
trinh Fortran va phan mém Climate Data Oper-
ators (CDO). San phém du bao dugc cap nhat
hang thang 1én dia chi trang mang http://cli-
mate.com.vn/. Hai loai san phém du bao chinh
dugc cung cép 1a chuén sai nhiét do, lugng mua
thang trong 06 thang tiép theo va du bao xac suat
cho ba pha (dudi, can va trén chuan) dugc to hop
tir cac dy bao thanh phan. Bén canh d6, du bao
vé cac hién tugng cuc doan nhu ning ndng, rét
dam, rét hai va dy béo chi sd gi6é mua cling dugc
cung cap.

2.2 B¢ so liéu dw bdo lai cho thoi ky 1982-
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2011

San pham duy bao khi hau han mua tap trung
vao du bao xu thé va mic d6 dao dong xung
quanh gia tri trung binh nhiéu nim hay trung
binh chudn. Két qua du bao c6 thé duoc cung cip
dudi dang du bao chuén sai hodc xac suit xuat
hién céc pha, v6i ba pha co ban la trén (vuot)
chuan, 1an can (xdp xi) chudn va dudi (hut)
chuan. Do d6, can phai c6 gia tri du bao trung
binh nhiéu nim cta mé hinh (hay con goi la
truong nén khi hau mé hinh) lam chuan so sanh
dé dwa ra duoc cac thong tin du bao nay. Do han
ché vé s6 liéu dau vao ciing nhu tai nguyén tinh
toan nén cac nghién ctru trudc day ¢ Viét Nam
da str dung (1) gi tri trung binh nhiéu nam cua
s6 lieu quan tric tai tram hodc (2) gia tri du bao
v6i diéu kién ban dau va diéu kién bién la s ligu
tai phan tich (diéu kién hoan hao). Phai n6i thém
ré‘mg, do sai s6 ctia cic md hinh dong luc so voi
gia tri quan tric, viéc sir dung thay thé nay 1a
khong phu hop trong quy trinh nghiép vu. Tur do,
trong hé thong du béo nay, truong nén khi hau
mo hinh tir cac s6 liéu du béo lai theo thoi gian
thuc trong thoi ky qua khir 1983 - 2010 da duogc
xay dung. Cu thé, ba bo sd liéu truong nén khi
hau mo6 hinh da dugc xay dung str dung ba mo
hinh khi hau khu vuc RSM, RegCM va cIWRF.

Mot sé phuong phap hiéu chinh di duoc
nghién ctru thir nghiém nham giam bét sai s6 hé
thdng ctia cac RCM, bao gom: (1) phuwong phap
hiu chinh trung binh don gian, (2) phuong phap
hiéu chinh phan vi - phan vi va (3) phuong phép
mo hinh Bayesian véi xac suat két hop (BJP). Tur
chudi sb liéu du bao lai cho thoi ky 1983-2010
ctia md hinh, cac mdi quan hé théng ké cua cac
phuong phéap hiéu chinh so véi sé liéu quan tric
duoc tim ra va ap dung thur nghiém du bao cho
thoi ky doc 1ap 2012-2014. Két qua danh gia cho
thiy tt ca cac phuong phap hiéu chinh déu gitup
giam bét sai sb ctia cac RCM, trong d6 phuong
phap BIP duoc lya chon vi c6 su cai thién két
qua du bao nhiéu nhat. Phuong phap BIP xdy
dung mbi quan h¢ gitra s6 liéu du béo cua mod
hinh va s6 liéu quan tric dya trén phan bd xéac
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sudt két hop. Phan bd két hop duoc mé hinh héa
bang mot ham phan bd chuan song bién (bivari-
ate normal distribution) [10,12,15]. Sau d6 mbi
quan hé nay s& duoc ap dung cho cac két qua du
bao tr mo hinh trong tuong lai.

Probability Forecast of T2m [%] in JAN 2020
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Hinh 2. Vi du vé san phcfm du bdo xdc sudt cia
hé thong cho bién nhiét dg, thang 1 nam 2020
(ban tin phat vao thang 10 nam 2019)

3. Lua chon thanh phan dv bio

Hinh 2 biéu dién mét vi du vé két qua du bao
xac suét ctia hé théng du bao hién tai. T cac du
béo thanh phan ctia 3 mé hinh, ban tin cudi cing
s& cho biét x4c suit clia 3 pha, ctia timg bién khi
tuong. Dé lya chon thanh phén du béo, trude hét,
tiép thu phuong phap ctia Yuan va Wood (2012)
[14] cac danh gia trong nghién clru nay sé chia
theo 3 nhém cia ba mo6 hinh khu vuc (cIWRF,
RegCM, RSM). Tt 1a cac du bao thanh phan
cua cung mot md hinh s€ dugc gom vao mot
nhém. Budc tiép theo, chi s6 danh gia k¥ ning
du bao s& dugc ding dé danh gia k¥ nang cia
riéng timg nhom. Tur déy, c6 thé dua ra thong tin
dé loai bo hay Iya chon nhém mé hinh, va cac
du bao thanh phan ctia nhom do.

Phién ban chuan hoa cta chi sé RPSS
(Ranked Probability Skill Score) 1a chi s6 “debi-
ased-RPSS” (RPSSD) duoc sir dung dé danh gia
cho timg nhom. Chi s RPSS thong dung trong
danh gia duy bao khi hau han mua, st dung du
bao tham khao (reference) véi gia tri 3 pha lan
luot 12 0.33, 0.66 va 1. Chi s6 dat gid tri cao nhat
bang 1.0. Chi s6 k§ nang RPSS duoc tinh theo
cong thuc (1) thong qua chi sé RPS (cong thic
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2) va RPScl (cong thue 3). Trong d6, ky hi¢u
<...> thé hién phép tinh trung binh, Yk thé hién
thanh phan thtr k cia vecto du béo tich lily theo
céc pha va Ok 1a vecto quan tric tich lity cho cac
pha.

(RPS) (1)
RPSS =1 —
(RPS¢))
K
RPS = X (Y, - 0,7 @
k=1
RPS¢, = >, (P, — 0, 3)
k=1

Hé s6 RPSSp duoc dé xuét st dung sau do
giam thiéu dugc su phu thudc cua RPSS vao
kich thu6c tap mau t6 hop. Piéu nay cho phép
danh gia cung lac tip mau nho (vi du, bo sb lidu
du bao lai) va tap mau 16n cua hé thdng nghiép
vu [4,13]. Hé s6 nay dugc tinh theo cong thuc 4
va 5. Trong d6, K 1a s6 pha du bao (¢ day 1a 3)
va M 1a s6 thanh phan du bao. Viéc danh gia
dugc tién hanh cho giai doan du bao tur thang
10/2017 dén thang 12/2018. Sb thanh phan dy
bao cua ba md hinh cIWRF, RegCM, RSM cho
giai doan nay 1an luot 14 6, 15, 15. Téng sb thanh
phan du bao 12 36.

RPSS =1- & (4)
b (RPS¢) + Dy/M
K> -1
Dy =" )

4. Két qua va thao luin

Hinh 3 thé hién két qua tinh chi s6 RPSSD du
bao xé4c suat cua 3 pha nhiét d¢ va lugng mua
trong thoi gian thu nghiém cho nam 2018. Ky
nang dy bao cua tung thang dugc tinh toan cho
117 tram v&i 6 han dy bdo, sau do gia tri trung
binh cta cac diém k§ ning nay dugc biéu dién
trén Hinh 3. Xin luu y lai 1a m6 hinh duogc coi 1a
c6 k¥ nang du bao khi RPSSD 16n hon 0 va ky
nang cang cao khi gia tri RPSSD cang tiém can
1.0. C6 thé nhan théy, ngoai mot s6 tram trén khu
vuc Nam B9, ¢ han du bao 16n hon 2 thang, thi
nhin chung k¥ ning du bao ctia hé théng nghiép
vu kha tdt cho ca bién nhiét do va lugng mua
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(chi s6 RPSSD 16n hon 0.5 & hau hét cac diém
tram, va han du bao). Du bao cho han du bao 01
thang co thé cho két qua kém hon, do thoi gian
tich phan chua du dai dé anh huong cua diéu
kién bién (nhiét d6 mat nude bién hodc do 4am
dét) vuot troi hon sy phu thude vao diéu kién ban
dau (quy md dudi 14 ngay) dan dén viéc du bao
quén tinh kém [13]. it ¢6 khu vy nao ¢6 diém ky
nang du bao nho hon 0, cho thay két qua du bao
hiém khi kém hon khi hau. Nhin chung, k¥ ning
du bao luong mua c6 phan 6n dinh hon ky ning
du bao nhiét d6 (Hinh 3). Didu nay can luu y vé
ban chit chi s6 RPSSD s& cho k§ ning du bao tdt
néu (1) du béo co do phan biét giira cac pha cao
va (2) xac suat cao nhét cia pha dugc du bao
tring v6i pha quan tric. O day, cac du bao pha
cho luwong mua trung binh nam c¢6 d6 phan bié¢t
3 pha tot. Cing phai no6i thém 1a két qua méi chi
cho du bao thir nghiém ndm 2018, can phai cap
nhat dénh gia nay cho cac nam tiép theo.

Dé Iya chon nhom du bao thanh phén tr ba
md hinh khu vuc, cédc danh gia ky nang tuong tu
dugc tinh riéng cho timg nhém mé hinh. Két qua
chénh léch chi sb k§ nang cua ba truong hop nay
so voi trudng hop str dung tat ca 36 thanh phan
du bao duoc thé hién trén cac Hinh tir 4 dén 6.
C6 thé nhan thay cac thanh phan dy bao ctia mo
hinh cIWRF va RegCM lam giam k¥ nang du
b4o x4c sudt cua mo hinh. Trong khi d6, cac
thanh phan du bao tir mé hinh RSM cho thiy su
cai thién k¥ nang du bdo, dac biét ¢ khu vuc
Nam Bd. Diéu nay c6 thé do su phu hop vé mat
dong luc gitra mo6 hinh phd RSM véi mé hinh
toan cau CFSv2. Tir d6, bude dau co thé dua ra
khuyén cdo vé viéc chi str dung cac thanh phan
du béo tir mé hinh RSM, trong diéu kién han ché
ctia hé thdng tinh toan. V& co ché gy nén viéc
du bao cia RegCM va cIWRF khong t6t & khu
vuc phia Nam, noi ¢6 dao dong nhiét thap can
duoc xem xét trong cac nghién ctru sau. Piéu
nay c6 thé gy ra boi so d6 dat trong hai mé hinh
nay chua dugc c4u hinh t8i wu cho du bao mua
tai khu vuc phia Nam. Dao dong nhiét thép kéo
theo k¥ ning du béo tét thuong dat duoc dbi voi
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cac phuong phap du bao thong ké. Dbi vai
phuong phap du bao dong luc, qua trinh tuong
tac vat 1y cua cac thanh phan trong cac mo hinh
khi hau khu vuc c6 thé tao ra do bat dinh va phé
v& quy luat tuyén tinh nay. Ciing phai nhic lai
viéc danh gia nay can kéo dai cho cic nam tiép
theo (ngoai 2018) dé phat hién va hi¢u chinh cac
sai s6 hé thong (néu co) tir cac mo hinh khu vuec.

mmmmmmmmmmmmm

bbb

Leadtimes

Leadtimes

Hinh 3. Gid tri trung binh ciia chi s6 ky nang
RPSSD tinh toan cho du bao thir nghiém nam
2018 twong ung voi 6 han du bao (truc tung),
tai 117 tram trén ca nwoc (truc hoanh) cho
bién nhiét do (hang trén) va bién luwong mua
(hang duwdi). Tinh todn trén di bdo xdc sudt tir
36 dur bdo thanh phan

mmmmmmmmmmmm

Leadtimes

Leadtimes

Hinh 4. Tuong tw hinh 3 nhung chi tinh cho du
bdo xdc sudt tir 15 thanh phan ciia RSM va trir
di trweong hop ding tdt ca 36 thanh phan

Nghién ctru nay gitip Iya chon cac thanh phan
du béo trong cac san phém du bao dua trén danh
gia k¥ nang du bao ctia cac nhdm mo hinh thanh
phan. Viéc Iya chon thanh phan va cai thién k¥
ning dy bao nay c6 muc dich cudi cung 1a ban
tin du bao dugc ung dung hiéu qua. Do do, cling
can ban luan vé viéc ung dung cua cac ban tin
du bao. Meinke va Stone (2005) [6] da chi ra tinh
hiéu qua (I) trong viéc tng dung ban tin du bao
khi hau phu thudc vao chét lugng ban tin dy bao
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(Q), thoi gian va dang thic cua ban tin (C) va
tinh pht hop ctia thong tin du bao véi van dé can
ra quyét dinh cu thé (S).

1=3* f(aQ, BC, xS) ©6)

Trong d6, cac hé s6 8, a, B, x nam trong doan
[0,1]. HE $s6 o gén lién véi chét lugng ban tin du
béo (hay k¥ ning ctia hé thong du bao), co thé
duoc tinh béng ham cua d¢ sai I¢ch va phan tan
cia ham phén bd du bao so v6i ham phan bd
tham khao (co thé ldy truong hop khong c6 k¥
nang lam ham tham khao). K§ nang du bao thap
(o), cuing véi cac gia tri cua B, x thip, kéo theo
viéc ban tin kho c6 thé ap dung. Mat khac, theo
cong thirc 6, néu truong hop o thap, ma co thé
cai thién gia tri cia B, y, thi ban tin van c6 thé co
y nghia irng dung cao [6].

eeeeeeeeeeeee
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Hinh 5. Gia Twong tw hinh 4 nhung cho 6
thanh phan ciia mé hinh cIWRF

mmmmmmmmmmmmm

Leadtimes

Leadtimes

Hinh 6. Tuong tw hinh 4 nhung cho 15 thanh
phan ciia mé hinh RegCM

5. Két luan

Nghién clru nay dé cap dén viéc lya chon
thanh phan du bao trong hé thong t6 hop nghiép
vu du bao khi hau han mua. Pay 1a mot cau hoi
quan trong, khi can can ddi gita tai nguyén tinh
toan va hi¢u qua cua ban tin duy bdo. H¢ théng
du bao nghi¢p vu han mua (san phém cua dé tai
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KC.08.01/16-20) c6 kha nang dua ra dy bao to
hop tir 20 dén 40 thanh phan. Trong nghién ciru
nay, két qua dy bao thtr nghi€ém cho nam 2018,
tai 117 tram vé61 36 du bao thanh phﬁn da duoc
lua chon dé thu nghiém xac dinh lya chon cac
du bao thanh phén phu hop. Viéc lya chon dua
trén phan nhoém theo mo hinh va danh gia so
sanh ky nang du bao cua riéng ting nhom (theo
chi s6 k¥ nang RPSSD) Nhin chung, du bo xac
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hinh cIWRF va RegCM. Tir d6, cac thanh phan
du bao cua RSM duoc khuyén cdo nén st dung
trong cac truong hop han ché vé tai nguyén tinh
toan. Ciing can luu ¥ 1 kha ning dy bao (pre-
dictability) thip van c6 thé cung cip thong tin
du bao co ich, do dua ra duge didu kién khi hau
tai khu vuc dang quan tam [13]. Vi¢c lua chon
thanh phan trong twong lai c6 thé thyc hién cho
ting thanh phan riéng cua timg nhom mo hinh.

suét cho giai doan thir nghiém cho thy ky nang
du béo tdt clia nhém mo hinh RSM so véi md

Loi cam on: Bai bdo la mét phan két qua nghién ciru ciia Pé tai “Nghién citu xdy dung hé thong
nghiép vu dy bao khi hau han mua cho Viét Nam bcfng cac mo hinh dong luc”, ma 56 KC.08.01/16-
20.
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SELECTION OF MEMBERS FOR AN ENSEMBLE SEASONAL
FORECAST SYSTEM
Khiem Mai Van', Minh Ha Truong?, Nam Pham Quang?,
Thang Vu Van?, Trung Nguyen Quang?
'National Centre for Hydro-Meteorological Forecasting
2Vietnam Institute of Meteorology, Hydrology and Climate Change
SHanoi University of Science, Vietnam National University

Abstract: This study presents an attempt to select proper members of an ensemble seasonal fore-
cast system in Vietnam. Implementing dynamical regional climate models on the development of
seasonal forecast system has played an important role during the last 20 years. However, balanc-
ing limited computing resource in developing countries (e.g. Vietnam) and the application efficiency
of forecast bulletins raises a remarkable question of selecting rational forecast members. The fore-
cast system evaluated in this study has from 20 to 40 members. Forecast results during 2018, at 117
meteorological stations, according to 36 forecast members are used. The selection procedure firstly
groups members in clusters of each model (i.e. RegCM, cIWRF, RSM) and then evaluates the fore-
cast skill applying the RPSSD skill score. In general, probability forecast during 2018 shows that the
forecast skill of RSM group is better than the group of cIWRF and RegCM. Therefore, 15 forecast
members of RSM model are recommended to use in the case of computing resource limitation.

Keywords: Seasonal forecast, cIlWRF, RegCM, RSM, CFSv2, RPSS.
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