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Abstract

Hydrodynamic processes in the East Sea have been studied by many Vietnamese and foreign scientists
applying the models as advanced tools with low cost and spatial and temporal synchronized dataset to serve
their research. However, applying the model to study variability of small and medium structures with very
high resolution (a few kilometers) is still challenge for scientists. With the advantages of high quality real-
time data, open source hydrodynamic model, and the support from high performance computer (HPC)
systems, we have step by step studied and developed the numerical model for study on hydrodynamic fields
in the East Sea. The model was validated with high resolution satellite data as well as in-situ data from the
ARGO and research vessels. Initial results of the simulation are very good for the surface seawater
temperature (SST) field in the East Sea.
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Nghién ctru, tng dung mo hinh Symphonie tinh toan cic qua trinh thay

dong luc trén Bién Pong
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Tém tit

Céc qud trinh thuy dong luc trén Bién Pong da va dang dwoc nhidu nha khoa hoc trong va ngoai nudc tng
dung cac md hinh nhu 13 cong cuy tién tién, chi phi thap ciing nhu c¢6 duge bd sb lidu dong bo vé khong-thdi
gian dé phuc vu cc nghién ctru cia ho. Tuy nhién dé ing dung md hinh nghién ciru cac bién dong c6 cdu
tric vira va nho bang d6 phan giai ludi tinh cao ¢& mot vai kilomet van dang 1a thach thirc véi cac nha khoa
hoc. Vi loi thé c6 duge tir bd sb lidu thuc do chit luong, md hinh hién dai ma nguén ma, cung sy hd trg tir
hé thong may tinh hiéu ning cao, ching t6i timg budc nghién ciru va tmg dung md hinh dé nghién ctru cac
trueong thuy dong lyc khu vyc Bién bong. M6 hinh da dugc thAm dinh véi sb lieu c6 do phén giai cao tir v¢
tinh ciing nhu s6 liéu thuc do tir hé thdng tram phao tu dong va tau khao sat. Két qua thir nghiém budc dau
moé phong rét tét dbi v6i truong nhiét do nude bién tang mat (SST) & Bién Pong trong didu kién gié mua.

Tir khéa: Symphonie, mé hinh s tri 3D, thuy dong luc, SST, Bién Pong.

MO PAU )

Hién nay trén thé gidi viéc ép dung phuong
phap mo hinh héa, dic biét la cac mo hinh véi
ma ngudn mé ngay cang phét trién do tinh uu
Viét cta phuorng phap do6 1a giam thiéu ngUOn
nhan lyc va chi phi do dac khao sét thyc té trén
mot vung dign tich rong lon. Két qua cua md
hinh c6 tinh ddng nhat vé thoi gian va khong
gian rat phu hop cho nghién ciru cac qua trinh
bién dong cua tru:ong thuy van- dong luc hoc
trén blen theo qui md mua, lién mua... Thoi
gian dé mod phong cdc_qua trinh nay ciing da
dugc rdt ngan véi sy hd tro caa hé théng HPC,
do do két qua ctia md hinh hoan toan dap ung
duoc nhu cau nghién ciru cta cac nha khoa hoc.
Van dé quan trong nhét cua viéc nghlen cau va
phat trién mo hinh d6 1a danh gia va tham dinh
két qua sao cho phu hop nhat ddi voi tung khu
vuc cu thé, qua do co thé &ng dung va trién
khai cho nhiéu d6i tuong ciing nhu khu vuc

tuong ty mot cac hop ly. Dlem manh trong vige
phat trién mé hinh mi ngudén mad vi c6 thé rat
linh dong trong viéc thich nghi, hi€u chinh cac
tham sd twong tmg voi timg diéu kién cu thé
cua bai toan dac biét 12 khu vuc Bién Dong, noi
chiu anh huong rat nhiéu cac ngoal luc tac
dong. Ung dung mo hinh 3D ma nguon m¢ [1]
lam cong cu tién tién dé nghién ctru khoa hoc
bién, dic biét trong cac nghién ciru vé cac qué
trinh thuy dong lyc, tuy nhién thach thue 16n
doi véi cac nha khoa hoc hién nay la xéy dung
dugc md hinh ¢6 do phan giai cao ma van co6
dugc dg tin cdy lon do kho khan vé nguon dir
liéu cling nhu may moéc dé tinh toan. M6 hinh
thiy dong luc c¢6 do phan gidi ludi tinh cao
nhat cho khu vuc Bién Dong dd cong bd 1a 3
km [2] nhung lai thiéu cac so liéu ven bo Viét
Nam dé so sanh va thim dinh mo hinh. Viét
Nam ciing c6 nhiéu nha khoa hoc phat trién cac
mo hinh dé tinh toan hoan luu Bién Péng tir
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nhitng nim 1960-1980 nhu Nguyén Puc Luu
(dong chay gio), Hoang Xuén Nhuan (dong
chay tong hop). i dau trong ung dung mé hinh
3D nghién cau & Bién Dong ¢6 Dinh Van Uu
va nnk., [3] véi m6 hinh cau tric ba chiéu (3D)
hoan lu'u va nhiét mubi Bién Pong. Bui Hong
Long, Tran Vin Chung [4] da phat trlen mo
hinh 3D cho tinh todn dong triéu vinh Béc B9,
hay Bui Hong Long, Tran Vin Chung [5] sir
dung phuong phap phan tir hiru han trong viéc
tinh toan dong tri€u ¢ cyum dao Song T, Bién
bong. Thém vao do, Bui Hong Long, Pham
Xuan Duong [6] st dung m6é hinh ROMS cho
tinh toan dong chay theo mua ¢ vinh Nha
Trang. Nguyén Minh Huén va nnk., [7] phat
trién mo hinh ba chiéu ma nguén mé POM cho
nghién ctru truong thiy van dong lyc Bién
Dong Diém han ché chung cua cac mo hinh
nay la de dd phan giai dat ngudng mot vai
kilomet van dang 1a mot thach thirc 16n, do hé
thong mdy tinh hiéu nang cao (HPC) chua thye
su manh dé giai quyét bai toan vi can nhiéu
thoi gian dé tinh toan.

Trén co s6 so liéu da thu thap, véi su hd tro
tinh toan cua hé thdng Server manh bao gom
khoang 3.000 nhan CPU, chung t0i tung budc
nghién ciru va phat trién céc cong cy, ky thuat
hién dai (phuong phdp mé hinh s6 3D do phan
giai cao) de tinh toan cac qua trinh thuy dong
luc trén Bién Dong nham cung cap thém bd
cong cu mo hinh ¢o d6 tin cdy cao va c6 thé
g dung cho nghién ctru trudng thuy van dong
lyc ¢ khu vue Bién Dong chinh xac hon. Vigc
phat trlen ap dung m6 hinh s6 ma nguon mo la
rat can thlet gop phan nang cao vi thé nghién
cliru phat trién mo hinh cua Vigt Nam, cling nhu
bdo v¢ moi truong bién cho khu vuc Bién
Dong Két qua mo hinh t6t s& 1a tién dé cho
viéc xay dung va phat trién mé hinh tich hop dé
nghién cttu cac qua trinh tuong tac trong Hai
duong hoc nhu vat 1y - sinh dia héa...

TAI LIEU VA PHUONG PHAP NGHIEN
cuu
S6 liéu do dac lich sir

Bo so heu tong hop vé ciu tric thang dung
nhiét-mubi SCSPODI14 [8], d6 phan giai 0,25°
(~27,8 km)

B0 s6 liéu do dac thyuc dia vé nhiét- mu01 tur
tau ALIS (IRD- Phap) doc theo b bién Viét
Nam trong thoi gian tir 29/6-18/7/2014.

S6 liéu vé tinh

Du heu d6 phan giai cao vé nhiét do nudc
bién tang mit (GHRSST) do phéan giai 6 km.
(ftp://data.nodc.noaa.gov/pub/data.nodc/ghrsst/
L4/GLOB/UKMO/OSTIA/)

S6 liéu vé do cao myc nudc di thuong
(SLA) tur nguon s0 lidu ciia AVISO (trung tam
luu trix, tham dinh va giai doan anh dir liéu vé
tinh vé hai duong hoc, thugc Trung tam nghlen
ctru vil tru quoc gia Phap) do phan giai 0,25°
(~27,8 km). (http://aviso.altimetry.fr/).

Dir liéu vé d9 siu

St dung dit lidu do sdu tir Ban do do sdu
tong hop cua dai duong (GEBCO_2014) v6i do
phan giai ~1 km: (https://www.gebco.net/data_
and_products/gridded_bathymetry_data/).

S6 liéu tram phao ty dong ARGO

Argo la mot hé thong tram phao toan ciu
tro1 noi ty do, tu dong thu thap so li¢u vé nhiét
d6 va d6 mudi tir tang mdt xuong to1 d§ séu
2.000 m trén dai duong Tat ca cac dit liu deu
duogc chuyén tlep va cap nhat lién tuc 1én ngudn
co so dir liéu cua ARGO (ftp://ftp.ifremer.fr/
ifremer/argo).

Phuong phap mé hinh héa

M6 hinh SYMPHONIE [a mé hinh thuy
dong luc ba chidu m3 ngudn mo, dugc phat
trién bdi nhom cac nha khoa hoc SIROCCO,
Phap (http://sirocco.omp.obs-mip.fr). Mo hinh
dai duong ven bo st dung phuong phap sai
phan hitu han dé giai hé phuong trinh chu dao
dua trén cac tinh chét bao toan nang lugng thay
tinh va Boussmesq [9]. St dung hé toa do
51gma va xay dung hé thong luéi tinh cong truc
giao d0 phan glal cao. Két qua md hinh da
dugc tham dinh va di dugc st dung thanh cong
cho nghlen curu cac qua trinh hai duong hoc tai
Cac vung blen nhu: Sy hinh thanh céc khéi
nuéc tai thém lyc dia va bién khoi [10 11],
song ndi, tuong tac song dong trong vung bién
Dia Trung Hai. Cac ndi dung chinh trong mé
hinh dugc mo ta tom tat tai bang 1.

Dleu kién dau va blen cua bai toan str dung
nqu0n dit lieu bao gdm céc gia tri trung binh
ngay (COPERNICUS, 1/12°); lyc khi ap bé mat
Véi tan xuat ba gio (ECMWF, 1/8%); luc thay
triéu (FES2014b, 1/16°); Céc gia tri _trung binh
thang luu luwong nuGe sbng bao gdm 10 con
song chinh tu hé thonq séng Hong va sdng Ctiu
Long trong toan mién tinh.
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Bdng 1. Mb ta tom tat cac so dd so tri sir dung trong mé hinh

Noi dung chinh

Phuong phap tinh toan

Tai liéu tham khao

Phuong phap s tri bao toan nang luong

Budc thoi gian

Sai phan hiru han, luéi Arakawa-C, hé toa d¢ sigma, dinh luat [9]

So d6 Leap-Frog + Bo loc Laplacian [12]

Gradient ap suit Ap suit Jacobian [13]
Phuong trinh trang thai Mo phong theo McDougall (2003) [14]
Diéu ki¢n bién mo Diéu kién birc xa [15]
gi%:l“kgi ell‘f%‘:fn'z;f%ekﬂ;atvﬁlgsc Phuong phap Bulk va didu kién bién Craig & Banner [16]
Xao tron kin Dong ning xoay theo Gaspar (1990) hodc hé s6 epsilon K [17]
Thuy tridu Thé ning tridu va luéi ong TUGO [18]
Séng Diéu kién bién héng [19]

Xdy dung lwoi tinh cho mé hinh

Mo ta luoi tinh trong mo hinh

M0 hinh Symphonie co6 thé xay dung luédi
theo ki€u don/ludng cuc cong truc giao. Tuy
thudc vao dia hinh duong bo khu vuc nghién
ciru ma xay dung dang ludi cho phu hop voi
mién tinh. Dbi véi ludi don cyuc (hinh 1), khi
xdy dung mot ludi tinh trong mé hinh, cé}n
chon toa d6 (kinh d9, vi d9) gia dinh la cyc Bac
méi dé tham chiéu dén diém c6 toa do (io, jo)

North Pole
northpole_lat

northpole_lon

cua ludi tinh. DY phan giai cta ludi tinh duge
xac dinh bang tham s6 dxb va dyb. Nhu vay d6
phén giai cang cao khi diém luégi gan cyc va
giam dan tuyén tinh khi xa cyc. Di€u nay rat co
lgi trong trudng hop ving nghién ctu can do
phén giai cao ¢ khu vyc ven bd ma khong can
thiet & khu vue xa bo. Vi the, s€ rat ngin dugce
thoi gian tinh toan ma khong anh huong dén
muc dich nghién ctru.

Hinh 1. M6 ta luGi don cuc - cong truc giao trong md hinh Symphonie

Tuong tu nhu ludi don cuc, khi xay dung
ludi ludng cuc cho mé hinh tinh, can chon
diém co toa do (kinh do, vi do) gia dinh la cuc
Nam (South Pole) mai (hinh 2). Khi do, tuy
thudc vao dia hinh cua khu vyc nghién cuu, ta
c6 the thiet 1ap vi tri cua cyc Bac va Nam moi
sao cho cac duong kinh tuyen (Of) va vi tuyen
(Oi) cta tham chiéu médi phu hgp nhat véi
duong bo. Luu y kich thudc cia 6 ludi theo cac

truc Oi va Oj vi khi thay d6i tham chiéu moi
nhung gia tri thuc ciia mot toa do dia ly van
khong thay doi (xép xi 111,12 km).

Trong dicu kién cu thé cla bai toan ap dung
cho ving Bién DPong. Ludi tinh cua m6 hinh
(hinh 3) dugc tao tir tong s6 dicm ludi theo truc
Vi tuyén ctia tham chiéu méi (truc Oi) la 1.185
diém, va theo truc kinh tuyén cua tham chicu
moi (truc Oj) 1a 350 diém. P sau 16p nude
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duoc th1et lap 50 16p theo toa do 51gma tur be
mat bién xudéng day. P phan giai 16n nhét

North Pole ————

_

South Pole

dugc thiét dat cho mién tinh la 1 km (diém gan
nhat véi cuc Béc cua tham chiéu méi).

Hinh 2. M6 ta ludi ludng cuc - cong truc giao trong mé hinh Symphonie

20—

North Pole
9
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Hinh 3. Kiéu lu6i trong md hinh Symphonie va truong phén bé d6 sau (GEBCO)
ap dung cho Bién Dong

Thiét ke cdc diéu ki¢n cho mé hinh

Piéu kién bién song [19]:

Trong md hinh chung t6i chi st dung gié tri
luu luong trung binh thang cua 10 con song
16n, cha yéu & khu vue song Hong va song Ciru
Long, Luu lugng song (1) duge xac dinh theo
tich cua thiét dién va vén toc dong chay u:

(1)

i rong do: L 1a do rong clia ctra song; h, 7. Do
sdu va do cao muc nudc; F 1a thanh phan luu
luong (m%s).

thudz =F

Piéu kién bién mat [19]:

Thiét 1ap diéu kién bién mit thong qua co
s dit litu ECMWF. Cac bién c6 gia tri 3
glo/lan duogc su dung trong mo6 hinh bao gom
Ap suat khi quyén, cac thanh phan van toc gio
tai ting 10 m trén myc nude bién, nhiét do
khong khi tai tang 2 m trén muc nudc bién,
tong lugng mua va birc xa mat troi (bue xa
song ngan/dal nhiét an, nhiét hién).

Dieu ki¢n bién mo va bién hong [15]:

Céc diéu kién bién m¢ trong md hinh
SYMPHONIE st dung cac truong thong 5O
thity dong Iuc ba chiéu (3D) bao gdm céc thanh
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phan cua dong chay, nhiét- -mudi va d6 cao muc
nuéc bién (SSH) tr co so dir liéu
COPERNICUS (http://marine.copernicus.eu).

Piéu ki¢n anh huong boi thuy triéu

Thuy trleu dugc tach xuat tr m6 hinh dy
bao thiy triu toan cau FES2014 (Finite
Element Solution Tidal Model), du:orc phat trién
boi Phong thi nghiém nghién ctru vé Hai duong
hoc Dia vét 1y va Vii tru (LEGOS), NOVELTIS
va CLS, do phén ‘giéi ]/160 (~7 km), bao gom
34 thanh phan triéu diéu hoa. Tuy nhién trong
md hinh nay, ching t6i chi st dung 9 thanh
phan triéu chu dao bao gom (M2 N2, S2, K2,
K1, 01, P1, Q1, M4) Diém méi trong mod hinh
thuy dong luc nay, ching toi co tinh dén hiéu
tng tu hip dan chong chéo nhau (Self-
Attraction Loading) cua toan by nudce bién trén
toan cau tr md hinh thuy triéu FES2014. Ban
chat triéu 1a sy hap din giita cac hanh tinh véi
nhau, tuy nhién ban than nudc trén trai dat co
khoi lugng va ching cling c6 thé gy ra luc tu
hap dan chong 1an nhau. Hiéu tng tu hip din
nay da dugc Gordeev et al., [20] chirg minh co
anh huong dén thuy triéu toan cau boi su thay
doi khoang 10% v€ bién d va khoang 30% vé
pha tri€u va c6 su anh hu'(mg khac nhau 1én cau
trac khong gian ciia mdi vung thuy tridu trén
the gigi. M6 hinh thuy dong luc nghién cuu
Bién Dong gan nhat co tinh dén hiéu ung tu
hap din duoc Zu et al., [21] ung dung cho tinh

0

Copernicus

——Run

34 34.1 342 34.3 34.4 345 34.6 34.7
Salinity (PSU)

toan 8 thanh phan séng triéu chinh (M2, S2,
K1, Ol, N2, K2, P1, va Ql) dya theo cac
nghién ct ve thuy triéu ctia Ray et al., [22].

KET QUA VA THAO LUAN
Nghién ciru, trlen khai mé hinh thiy dong
Iwe 3D ma nguon mé Symphonle
Hi¢u chinh mé hinh va mé phong mgt vai
tham so6 trong diéu kién thwong

Sau khi déa x@y dung dugc ludi tinh va hoan
thién cac diéu kién cho mé hinh, chung toi tién
hanh chay tha nghi€ém mé phong mét vai tham
s6 trong diéu kién thuong dé danh gla két qua
cua mo hinh cling nhu hi¢u chinh cac tham so.
Tuy nhién két qua nhiét-mudi tai lop nudc
100-300 m chua thyc sy phu hop vi ARGO.
Do vay, can kiém tra mé hinh (bo qua lyc thuy
triéu) dé xac dinh nguyen nhan dé hiéu chinh
mo hinh ding véi gia tri thyc do:

Lan chay 1: Mo phong mot nim véi cac
diéu kién mdc dinh bao gom: 40 16p sigma
thang dtng; thanh phan chuyén dong binh luu
thang dung va khuéch tan theo phuong ngang
ap dung theo so dd QUICKEST Khi so sanh
két qua mdé hinh (d0) véi co so dir licu
COPERNICUS (xanh), hinh 4 cho biét phan bd
thang dung cia d6 mudi (tral) va nhiét do

(phai) c6 su sai léch dang ké gitta mo hinh va
COPERNICUS.

—— Copemicus
400

Depth (m)

)
=1
=]

-700

-800

900 . . . , .
5 10 15 20 25 30
Temerature (°C)

Hinh 4. Phan bd thang ding trung binh nim toan mién tinh ctia ¢ mudi (trai) va nhiét do (phai)
cta mo hinh (d6) va COPERNICUS (xanh duong)

Lan chay 2: Giam hiéu ung cua khuéch
tan tai thanh phan binh luu thang dang va
giit nguyén hiéu Gng khuéch tin theo
phuong ngang.

Két qua tot hon mot chit so véi 1an chay
mo phong & lan chay 1 (hinh 5), tuy nhién do
muoi (trai) va nhiét do (phai) van con kha Iéch
s0 v6i so licu COPERNICUS.
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Hinh 5. Phan b thang dung trung binh nam toan mién tinh ciia d6 mubi (trai) va nhiét do (phai)
ctia mo hinh 1an chay 1 (do), 1an chay 2 (xanh luc) va COPERNICUS (xanh duong)

Lan chay 3: Giit nguyén gia trj da thay doi
theo lan chay 2 v€ hiu ung khuéch tan thing
dimg. Trong thanh phan khuéch tan theo

0

-100

-200

-300 —— Copemicus
Runt
Run2

-400 Run3

-500

-600

-700

-800

-900 L L

34 341 34.2 34 3 34 4
Salinity (PSU)

Depth (m)

phuong ngang, thay d6i viéc tinh toan céc gla
trj nhiét-mudi theo cac 16p nudc sigma, bing
céc 10p ding d6 sau (Z-layer).
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Hinh 6. Phan b thang dung trung binh ndm toan mién tinh ciia d6 mudi (trai) va nhiét do (phai)
theo 1an chay: 1 (d6), 2 (xanh luc), 3 (tim) va COPERNICUS (xanh dwong)

Ket qua trong lan chay 3 (tim) thé hién 10
su bién dong cua 16p nudc cuc dai d6 mudi
(trai) ¢ _do sau tir 100-150 m (hinh 6), tuy
nhién van con ton tai sai so vé nhiét do va do
mudi mot cach tinh tién dbi véi d6 muoi (trai)
xung quanh d6 sdu 400 m. Nhu vy, gia thiét
dat ra li€u hién tuong ‘mat do hi¢u dung”
(effective density) c6 the da gdy ra su anh
hu:ong dén su phan bd thing du:ng cua nhiét-
muoi thong qua tinh todn ham cua mat do6? Co
su sai sO nho trong qua trinh tinh toan mat do

cia nudc bién [23] theo cong thirc cua
UNESCO 1983 [24] bdi vi nhigt do (T) va do
mudi (S) c¢6 hiéu tmg bu céc s6 hang khac
trong mat d6 nudc bién, do d6 sy bién ddi cua
nhigt- -mudi c6 thé lam cho mat d6 khong thay
doi (V1 ducaTvasS déu tang) Trong trudng
hO’p nay, su khuéch tan cua T, S bang cach
nao do6 khong kha dung theo quan diém dong
lyc lién két véi gradient mat do.

Lan chay 4: Tiép tuc giit lai ‘nhiing thay
d6i & 1an chay 3. Loai bo nhitng bién ddi ciia T
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va S khong bi anh huong boi mat do trong qua
trinh khuéch tan.
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Hinh 7. Phan b thang dung trung binh ndm

toan mién tinh ctia d6 mudi theo lan chay:

1 (d0), 2 (xanh luc), 3 (tim), 4 (xanh lo)

va COPERNICUS (xanh duong)

C6 sy thay doi tich cyc trong phan b
thang dtmg ctia d mudi trong lan chay 4 (xanh
lo) & dudi d6 sau 350 m. Tuy nhién van chua
ding v61 COPERNICUS (xanh du’ong) Khi
chung t6i tién hanh so sanh mot sb diém &
ngoai khoi Bién Pong thi két qua kha tét,
nhung khi tinh trung binh toan mién tinh thi c6
su chénh léch déng ké. Van de xay ra voi mo
hinh c6 thé lién quan dén 16p d6 sdu cia ting
diém luoi.

Lan chay 5: Nhu da dé cap trude, van dé
lién quan dén 16p do sdu cua timg diém ludi,
boi vi theo hé toa d sigma, khodng cach gitra
cac 10p d6 siu sau thay doi theo dia hinh day,
nghia 1a diém tinh c6 do siu cang nho thi
khoang cach cac 16p rat bé, ngugc lai khoang
cach cac 16p nay s& gidn thua hon khi diém c6
d6 sdu 16n hon. Van dé xay ra ¢ day la khi
diém c6 do sau nho, sd 16p van khong d6i dan
dén do dbc cua cac 16p do sau ting dan, lam
cho su ting dan ciia khuéch tan thang dung.
Do viy, ching t6i diéu chinh ludi tinh theo
kiéu két hop gilta h¢ toa dd sigma va theo
dang d6 sau (sigma + Z layer grid). Nghia 1a
s6 16p d6 sdu tai diém ludi s& giam khi do sau
giam (hinh 8 (trai)).

Nhu véy, trong lan chay nay ching toi
thay d6i 3 diéu kién so véi 1an chay 4 nhu sau:
Két hop lu6i sigma va Z layer; ting sd 16p do
sau tu 40 1én 50 16p; lam min hon trudng do
sau. Két qua duoc thé hién tai hinh 9.

Két qua vé& phan bd thing dimg cua do
mudi (trai) va nhiét 6 (phai) tir 1an chay thir 5
¢6 su khac biét 10 rang nhét so véi cac lan chay
truée. Pudng cong gan nhu gin sat voi duong
phan b ciia COPERNICUS. Day 1a két qua rat
dang khich 1é khi chung t6i thuc hién rat nhidu
cac lan chay twong ng voi nhimg hiéu chinh
khac nhau. Trong lan chay cudi cung, chung to1
s& thém luc tac dong cua thuy triéu va tién hanh
danh gia, thim dinh mo hinh.
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Hinh 8. Ludi tinh két hop (trai) giita hé toa do sigma va theo d6 sau (sigma + Z layer) (phai)
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Hinh 9. Phén b6 thing dimg trung binh ndm toan mién tinh ctia d6 mubi (trai) va nhiét do (phai)
theo lan chay: 1 (dd), 2 (xanh luc), 3 (tim), 4 (xanh l0), 5 (ndu) va COPERNICUS (xanh duong)

Panh gia va thim dinh mé hinh v¢ tinh GHRSST - OSTIA theo khong gian va
 So sanh sy twong quan vé nhi€t do nudc  thoi gian.
bién tang mat tr két qua mo hinh vdi so liéu
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Hinh 10. Nhiét d6 nu6c bién tAng mit trung binh thang 1/2014 tir mé hinh (trai) va vé tinh (phai)
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Hinh 11. Nhiét d¢ nudc bién ting mit trung binh thang 8/2014 tir mé hinh (trai) va vé tinh (phai)
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Nhin chung c6 su tuong quan vé phan bo
tru:ong SST giira két qua cia mo hinh véi sb
li¢u vien thim (GHRSST/OSTIA). Trong thang
1, ludi nudce lanh hon tir phia bac Bién Pong di
xudng ph1a nam do anh hudng ciia ché do dong
chay mua g10 Dong Béc. Tuong tu vao thang 8
thoi ky giéo mua Ty Nam hoat dong manh, gay
ra hién tugng SST thép tai khu vuc ven bd Nam

Temperature profile
SYM(blue); XBT(red)
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T -400
5
o
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1000 | | | | | | |
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Temprature [°C]
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g -
£
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[
el

11 12 13 14 15 16 17 18
Latitude [°N]

15 20 25 30

Trung B¢ Viét Nam. Sy tuong quan nhiéu tir
két qua m6 hinh véi s6 liéu SST tir vé tinh
duogc thé hién tai hinh 10-11 ‘ngay ca trong khu
vuc vinh Thai Lan va vinh Bac Bo.

So sanh su tuong quan Ve phan bd thang
ding cua nhiét do va do mudi tir két qua mod
hinh véi s6 liéu thyc do.
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Hinh 12. Profile nhiét 46 thang dung va mit cét ngang tir 52 tram do doc theo vi do bac 11,2-17,7°
gitta mo hinh (bén trai) va s6 li€u thuc do (bén phai)
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Average Salinity prefiles

BIAS = ARGO - (SYM COPERNICUS)

q; £=

-200 -200

—ARGO

—Old-5¥M

— COPERNICUS
New-3' M

‘\‘ 20t

v

-400 -400

-600 500

Depth [m]
Depth [m]

-a00 -B00

-1000 -1000

-1200 . L L ! -1200

-00 -

600 -

Depth [m]

-B00 -

-1000 -

!
! -1200 L L !

Ell 32 33 34 36 ik 32
Salinity [PSL]

. L
326 33
Salinity [F3U]

. . I
336 34 348 3B 01 -0.05 o 005 01
Salinity [FSU]

Hinh 13. Phan b thing dimg d6 mubi ciia mé hinh chwa hiéu chinh (xanh lam), da hiéu chinh
(xanh lyc), COPERNICUS (tim) twong tmg véi cac tram ARGO (den) trong nam 2014. Profile
téng cong do mudi (trai), trung binh (gitta) va do léch truc ti€p voi ARGO (phai)
cua cac bo dir liéu voi thuc do
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Su tuong quan cao giltra m6 hinh va s6 lidu
thuc do vé phan bd thang dung cua nhiét do
(hinh 12) dugc thé hién thong qua sy phan tang
ctia nhiét d6 kha dong déu gitra hai nguén so6
li€u nay. Khu vgc nhiét do thap tai 16p nudc
gan bé miat ving vi d6 bac 11-12° tai thoi diém
khao sat va lop nhiét do cao hon & Vung vi d§
bac 15-17° déu co su twong dong vé két qua
gita két qua mo hinh va thuc do.

So sanh sy tuong quan vé phan b do mudi
thang dung (hinh 13) gitra mo hinh va s6 lidu tir

tram phao tu dong ARGO bang sy chénh léch
truc tiép (bias) voi vi tri cac tram so sanh duoc
thé hién tai hinh 14. Mo hinh sau khi hi¢u chinh
di c6 két qua gan nhu chinh xac voi
COPENICUS, mét vai 16p c6 sai léch vé do
mudi rat bé (dudi 0, 05 psu) so v6i ARGO, nhin
Chung gla tri d0 mudi bang véi ARGO. Nhu
vay mo hinh c6 thé xem nhu hoan thi¢n vé
phan bd thiang dimg d6 mudi sau khi di c6
nhing hiéu chinh mang lai két qua tét.

ARGO Stations in 2014

31/12114

20°N

16°N

P
Cénbao

8°N

. :
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;Trung Quéc
3 %

108°E
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-1 26/05/14

14/0314

01/01/14

112°E 116°E

Hinh 14. Vi tri tram phao ARGO (396 tram) trong ving Bién Dong nam 2014

So sanh sy tuong quan vé do cao myc nuGc
di thuong (SLA) tir mo6 hinh véi s6 liéu vé tinh
(AVISO).

Két qua so sanh vé myc nuéc bién di
thuong tr md hinh véi co s dir liéu AVISO
duogc thé hién tai hinh 15-16.

Co su tuong dong cao gnra SLA trung binh
thang 1/2014 ctia md hinh va sO li€u v¢ tinh.
Mo hinh thé hién duoc sy twong dong rd nét

nhét 14 ¢ khu vyc phia nam cua trung tam Bién
Dong cung nhu dai ven bién Viét Nam bao
gom ca vinh Bic By va vinh Thai Lan. SLA
cua mo hinh vao thang 8/2014 tai khu vyc phia
nam Bién Bong cao hon mot chit (46 thAm
hon) so véi AVISO, tuy nhién nhin chung co
su twong dong cao rd nét cua mo hinh voi
AVISO ¢ nhimg cho bién dong chinh cia su
phan bd SLA trén Bién Dong.

11



T6 Duy Thdi, Biii Hong Long

22

20

=3

| SLA (SYM)
01/2014

Latitude °N
5 =

o

o)

r

100 105 110 115
Longitude °E

[+

20 + -l
0.2
18 |'
16 SLA (AVISO) 04
01/2014

Latitude °N
— . ,
—_
=) o <

-0.3

110 115
Longitude °E

Hinh 15. Muc nuéc bién di thudng trung binh thang 1/2014 tir m6 hinh (trai) va vé tinh (phai)
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Hinh 16. Muc nuéc bién di thudng trung binh thang 8/2014 tir mé hinh (trai) va vé tinh (phai)

Pic diém phan b6 tru’o’ng SST trén Bién
Dong tir két qua tinh toan ctia m6 hinh

Két qua m6 phong truorng SST trung binh
thang trén Bién Pong c6 do phan g1a1 rat cao,
the hién rat rd anh hudng cia gi6 mua (Pong
Béc va Tay Nam) l1én sy phan bo cua chung
(hinh 17). Chung t0i chon thoi diém mo phong
cho thoi gian thyc té 1a nam 2014 vi trong giai
doan nay tru’ong SST ¢ Bién Pong khong bi
anh huéng boi cac diéu kién khi hau khac nhu
El Nifio hay La Nifia. Thoi dlem thang 1, 2
duéi tic dong gi6 mua Dong Bic, khoi nude co
nhiét do thap (dudi 24°C) tran sdu xubng phia
nam tai dai ven b Viét Nam, trong khi d6 SST
& vung phia nam trung tam Bién Dong gan voi
Philippines va bo tiy van kha cao, riéng vung
vinh Thai Lan c6 nhiét d¢ trén 27°C. Dac diém
nay hoan toan phu hop véi dic diém bién dong

12

cua truong nhiét do trong sach chuyén khdo
Bién Pong 1 [25] Su chéch 1¢ch nhiét do gilra
hai bo dong va tay cua Blen Dong dan bi thay
d6i vao thoi ky chuyén tiép cua gio mua (thang
4, 5). Nhi¢t d¢ khu vye trung tdm Bién Pong
taing dan va dat cyc dai SST vao thang 5
(khoang 30°C) va ving vinh Thai Lan c6 nhiét
d6 cao nhit vao khoang 31-32°C.

Giai doan glo mua Tay Nam, toan b 16p
nuGc mat ¢ ngoai khoi Bién Pong tuong doi
ddng déu vé nhiét do (khoang 29°C) va gan nhu
khong c6 sy khac biét nhiéu. Tuy nhién, vao
thoi ky nay khu vie ven bo Nam Vigt Nam xay
ra hién tuong nude trdi do hiéu tng Ekman gay
ra [26] Ket qua m6 phong truong SST tir mo6
hinh c6 thé quan sat thoi dlem bat dau nude trdi
vao thang 6 va kéo dai dén thang 9 khi gi6 mua
Tay Nam yéu din. Ngoai ra by dong dao Hai
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Nam ciing xuét hién hién tuong nudc troi co
cung co ché véi vung nudc troi Nam Vigt Nam,

Viét Nam.

tuy nhién ving nudc trdi nay tuong ddi yéu va
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Hinh 17. Phan b6 trung binh thang ctia SST trén Bién Dong tir két qua ciia md hinh

kich thudc khong rong nhu nudc troéi ven bo
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KET LUAN

D3 4p dung linh hoat cac diéu kién cua bai
toan va lam chu dugce phuong phap luén. Cé
kha nang tlep cdn sau vao hé thong rno hinh ma
ngudén mé dé hiéu chinh cac tham sb, qua do
tirng budc phat trién md hinh, dap tng duoc
cac yéu cau nghién ciru truong thuy van dong
luc cho ving Bién Déng.

Mb hinh di dugc tham dinh véi s6 liéu do
phan giai cao tir vé tinh ciing nhu s6 liéu thuc do
tir hé thong tram phao tu dong va tau khao sat.

MO phéng dugc sy phan bd cua truong
nhiét d6 nudc bién tang mit & Bién Pong c6 do
phan giai cao trong diéu kién bi chi phdi bai
ché do gi6 mua. Két qua co sy tuong déng
tuong ddi cao vai sb lidu quan tric.

Loi cam on: Chan thanh cam on nhém nghién
ctru SIROCCO, Phap da huéng dan gitip d& tan
tinh trong qué trinh chay mo hinh. Chan thanh
cam on cb van khoa hoc PGS. TS. Bui Hong
Long, TS. Lé Pinh Mau va tap thé can bo
phong Vit 1y bién da g0p y xay dung dé hoan
thién bai bdo. Bai Vlet 1a két qua nghién clru
ciia Dé tai cip qudc gia “Nghién ctru mot 5O
qua trinh twong tac Bién - Khi quyen Luc dia
va bién dong moi truong ¢ Bién Pong voi bdi
canh bién d6i khi hau trong khuén kho Chuong
trinh I0C-WESTPAC”, md s DTDL.CN-
28/17.
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