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TOM TAT: Bai béo nay itng dung mé hinh ROMS d@é mé phong trrong nhiét mdt bién khu vie
mién Trung Viét Nam thong qua sir dung cdc so do khép kin réi khdc nhau. C&c so do khép kin rdl
Brunt-Vaisala va KPP dwoc irng dung véi ciing diéu kién mé phong nham dwea ra nhitng so sanh vé
tinh thich hop va hiéu qua giita hai phuong phdp tai khu vic bién mién Trung Viét Nam. Cac két
qua mo phong bang hai so do da digc so sanh véi tdp ban do cac “diéu kién tw nhién va moi
trweong ving bién Viét Nam va ké can” (ndm 2009) Cing nhur diegc so sanh véi nhau. Nhiing goi y
Vé viéc sir dung cdc so @6 ndy Ciing da dwoc riit ra. Ket qua nghién ciru ¢ thé duwoc g dung trong
Viée sir dung ciing nhuw lwa chon cdc so do khép kin réi dé mé phong truong nhiét cho cac khu viee
Cu thé. Pdy 1a mét trong nhitng vin dé twong doi can thiét khi sir dung mé hinh sé.

Tir khéa: ROMS, KPP, Brunt-Vaisala, SST, so do khép kin roi.

MO PAU
Trong linh vuc nghién ciru bién, cdc md
hinh s trj 14 mét trong nhirng phuong phap
nghién ciru vu viét, vira tiét kiém vira hidu qua,
cho phép md phong cac trang thai cia moi
truong bién nhu song, dong chay, nhi¢t- mudi,
. & quy md khu vuc bién hoic toan ciu. Dé
khép kin hé phuong trinh, cA&c mé hinh s tri
3D cén sir dung cac phuong phap khép kin rdi,
viéc danh gia tinh hiéu qua va su thich hop cua
cac phuong phap khép kin réi tai mdi khu vuc
bién 1a nhitng thir nghiém quan trong khi st
dung cac mé hinh sb tri 3 chiéu trong hai

duong hoc.

Bai bao nay st dung hé théng moé hinh dai
duong quy mé khu vwec ROMS (Regional
Ocean Modeling System) mo phong truong
nhiét 16p nudc mat bién khu vuc bién mién
Trung Viét Nam str dung hai phuong dn khep
kin r6i: Brunt-Vaisala va KPP, nham so sanh va
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danh gia su khac biét, tinh hiéu qua khi sir dung
cac phuong an nay trong tinh toAn mé phong.

PHUONG PHAP TiNH TOAN

Gi6i thiéu ve thn s6 Brunt-Vaisala va so db
khép kin réi KPP

Tén sé Brunt-Vaisala

Tan s6 Brunt-Vaisala duoc goi 1a tan s6 on
dinh hodc tan sb phan tang. Tan sd nay danh
gia d6 6n dinh cua cac 16p nude trong bién, 14
mot trong nhu:ng bién co ban cua dong luc hoc
chat long phan tang. Trong dang don gian nhat
tin sO nay c6 thé coi la tan s6 cua su dich
chuyen theo phuong thing ding ciia mot phan
tir chat long.

Nude blen va dai duong thuong phan b
twong déi on dinh theo phu:orng thang dung.
Tuy nhién, trong thyc té do céc tac dong khac
nhau, c6 thé Xdy ra hi¢n tu:orng nude c6 mat do
thdp hon lai ndm & noi c6 d6 siu 16n hon cac



|6p nuéc c6 mat do cao, theo quy luat vat Iy thé
hién qua dinh luat vé& do noi Archimedes, sé
xay ra hi¢n tuong dich chuyen |én phia trén cua
khéi nudc c6 mat do thap va dong thoi nude ¢
mat do cao hon hon s& chim Xuong Khi phan
ting mat do nuéce la 6n dinh, cac khoi nudc
dich chuyen c6 xu thé quay vé vi tri ban dau.
Trong qua trinh dich chuyen do quan tinh, thé
tich nude co thé vuot qua vi tri do va tro lai, tur
do lam xuit hién cac dao dong quan tinh. Tan
s6 cua dao dong quan tinh d6 chinh la tan sb
Brunt-Vaisala. Pé xac dinh tin s Brunt-
Vaisala, cd thé sir dung cong thirc:

N? =- gE

Trong d6: N- tan s Brunt-Vaisala; g- gia toc
trong truong; E- d6 6n dinh cta nude bién [1].

So' do khép kin réi KPP

So do KPP (K-Profile Parameterization:
tham s6 hoa cu truc phan bd cua nang luzorng
réi K) duogc xay dung cho lép bién bé mat két
hop v6i tham s6 don gian dé xur 1y cac qua trinh
Xao tron ¢ bén trong dai du:orng Céc so dd KPP
da duoc danh gia cao trong cac trng dung trong
cac vung dai du:ong nudce sau. Phu:orng phap so
dd KPP két ndi cac tham s rdi phu:orng thang
dung riéng bi¢t gilta 16p bién mat va I6p nuse
bén trong Cong thire tinh dwa trén thuyét tuong
ty duoc ap dung trong cot nude trén do siu 16
bién tinh toan. Tham s nay sau do dugc két
hop bén trong dé xac dinh ranh glOl dia
phuong, séng ndi va cac hi¢u ing xdo tron
khuech tan kep (khuéch tan kép sinh ra tir cac
toc do khuech tan phan tr khac biét cua nhiét
d6 va d6 mudi) [2].

Gi6i thiéu vé hé théng mé hinh ROMS

o(H,u) s o(uH,u) +6(szu) s O(QH,u)
at X oy oo

o(H,v) . o(uH,v) . o(vH,v) . o(QH,v)
at x oy oo

V6i phuong trinh lién tuc:

—fH,v=

DPanh gia anh huong cua cdac phuong phap ...

Hé théng mo hinh dai duong khu vuc
(ROMS) [a mét hé théng mé hinh sé trj co hé
toa do thich img dia hinh, mit thoang, ba chiéu,
vdi muc dich tinh toan hoan luu, sinh thai va
cac chu trinh sinh-dia-héa hoc trong cac khu
vuc bién ven khac nhau. H¢ théng mo hinh
ROMS duoc phat trién thanh mot hé théng mo
hinh blen thuc da muc dich, c6 kha nang thé
hién nhleu quy md khong glan/th(n gian va
nhiéu van dé da dang [3] Bai bao nay str dung
phién ban ROMS cua t6 chic IRD -
ROMS_AGRIF, dugc hd tro boi bd cong cu
ROMSTOOLS [4], tap trung khai thac g
dung tinh toan truong nhiét cho khu vuc bién
mién Trung Viét Nam véi hai phuong phéap
khép kin roi: theo tan sd Brunt-Vaisala va theo
so d6 khép kin rdi KPP.

Cac phuong trinh trong mé hinh ROMS
dugc viét trong toa do Dé cac theo phuong
ngang va toa do Slgma theo phu:ong thing
dng, trong @6 d6 sau phi thir nguyén dugc tinh
theo cong thire:

z-¢
h+¢

O =

Trong do: z 1a toa do theo phuong thing ding
trong h¢ toa do Dé cac; ¢- muc mat thoang, h- d6
sau day bién. Vi cach chuyen dbi nay thi -1< o <
0, trong d6 6 =0 tu:orng tng voi mat thoang z =G,
6 = -1 twong tng v&i dy bién z = -h.

ROMS giai h¢ phuong trinh Navier-Stokes
trung binh Reynolds st dung x4p xi Boussinesq
va xap xi thily tinh. Hé phuong trinh thuy dong
lyc chu dao - dudi dang thong lwong, trong hé
toa do ngang Dé cic va sigma theo do sau,
dugc viet nhu sau:

_H. o0y %_i _b
Py OX g (u H, 66)
LA NS
Py, Oy 6y oo H, oo
_inp
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0c  o(Hu) a(H,Y)  (H,0)

=0

ot oX

oy oo

va phuong trinh van chuyén cac dai luong vo hudng:

0(H,C) o(uH,C) o(VH,C) a(QH,C) o

L

at ox Y

Trong do: u, v va Q 1a nhitng thanh phan vin
tbc dong chay theo phuong ngang (x va y) va
theo phuong thing dtng (theo hé toa do sigma,
o) tuong tng; { la d0 cao nudc diang mat
thoang trung binh; H, Ia h¢ sb ti 1& theo chiéu
thing dung va f 12 tham sé Coriolis. Ddu gach
ngang & trén cac bién thé hién gia trj trung binh
theo thoi gian va mot dau nhay (’) thé hién
nhleu dong rbi. Ap suét 1a p; p va Po la mat do
téng cong va mat do chuin; g 1 gia toc trong
truong; v 1 hé s6 nhét phén tir. C 1a mot yéu to
vat 1y hodc yéu tb moi truong (Vi du nhiét do,
d6 mudi, ham lugng tram tich lo ling, chit van,
thuc vat nbi, dong vat nbi, nito vé co hoa
tan.. ) Csource la cac nguon sinh/mét thanh phan
cua yéu to C. Cubi cuing, ham:

oo oo

ocC
(CIWI_ii)_’»CSOUI’CE

H, 0o
V6i T- nhiét do, S- dd6 mudi, p- &p suat, la
phuong trinh trang thai nudc bién.

Hé phuong trinh ndy cé thé khép kin theo
nhiéu phuong &n. Trong nghién ctru nay, dé so
sanh d4 st dung cac phuong 4n: theo tin sb
Brunt-Vaisala va so d6 khép kin rdi KPP. Khi
s dung tin sd Brunt-Vaisala, cac hé sb x&o
tron dugc tinh theo cac gid tri twong trng cac
tan s6 Brunt-Vaisala. Con trong phuong an st
dung so dd khép kin réi KPP, véi gia thiét 1a
cac qua trinh xao tron dién ra trong cot nudc,
cac hé sb xdo tron duoc tinh theo tham sé K
theo phuong thing dung nhu trén hinh vé& 1c.
Khong gian tinh dugc roi rac hoa theo phuong
ngang trén ludi tinh Arakawa-C va theo
phuong thing ding trén lu6i sigma. Md hinh

p=1(T,S p) st dung phuong phap sai phan trung tam.
Af i z Hé s6 x4o tron
ey : ! Akt & Akv
N : 0m
‘43.- -2 I 4———— L6p xdo tron mat
AR -
LT el —
Ui j (P»h’f;ﬂ)v._r Witl,j Z '?___i____y‘m:r
ot S//,Z-/—‘-/-f;{,g;i,, /’ L6p xdo tron trong
o T e
A ) P 'Z/w v(-1) ] S
Ui | e = 4——— Lop xdo tron day
U:lj»-—«/b‘ﬁ .
W) ——AX—
a) b) c)

Hinh 1. a) Lu6i Arakawa-C theo phuong ngang; b) Ludi theo phu’ong thang dang caa md hinh
ROMS [3]; va ¢) Céc hé sb xao tron sur dung trong cac 16p xao tron [5]

Thiét 1ap cac phwong an tinh toan
CAac buwdc chudn bi cho viéc thiét Igp mo hinh

M6 hinh duoc thiét 1ap v6i cac didu kién
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dua trén cac budc chuan bi sd liéu dau vao nho
bo cong cu ROOMSTOOLS [5]. Cac file so
liéu sir dung lam dau vao va dau ra trong mo
hinh ROMS dugc Iuu theo dang netCDF (*.nc).



Mién tinh cho khu virc bién mién Trung
Viét Nam trong nghién ctru nay dugc thé hién
trén hinh v& 2 6 nhitng dic diém nhu sau:

Vi do: tir 9°N dén 19°N;
Kinh d6: tir 105°E dén 118°E.

Luéi tinh ¢6 do phan giai khéng gian theo
phu:orng ngang 1a 0,25° va duogc chia thanh 10
tang sigma theo do sau. Két qua tinh toan tir
mo hinh la cac truong gid tri trung binh nhiéu
ndm: d§ cao mat myc, nhi¢t d9, do mudi, van
téc dong chay theo 3 hu:orng, ... Bai bao nay
guan tam va dua ra danh gia Ve két qua md
phong truong nhigt do nude bién theo phuong
ngang tai ting nudc trén cung va theo phuong
thang ding (tr mat blen xuong d¢ sau 700 m)
tai mit cat tir (14°N, 109°E30°) dén (14°N,

IELTE

LT | R SRR REETRERTRS SOV

12°H Tt

DPanh gia anh huong cua cdac phuong phap ...

118°E), duoc thé hién trong cac hinh anh két
qua dudi day.
Dia hinh cta khu vuc nghién ctu: Thiét lap

tur nguon sb litu ETOTO? - sb liéu dia hinh
toan cau véi d6 phan giai 2 phut.

Viéc thiét lap cac truong tac dong cho mod
hinh: Str dung sb liéu todn cau v¢ trung binh
thang cac thong lwong khi twong bé mit blen tur
bo sb lisu COADS05 véi d6 phan giai 0,5°

Dé thiét lap diéu kién bién cho md hinh,
cac gia tri trung binh thang thoi gian dai
Cac yéu to hai van cho toan b6 khu vuc tinh
v6i d phan giai 1 d§ kinh vi theo co s¢ dir
liGu WOA2009, riéng didu kién ban dau ddi
Véi truong dong chay la gid tri 0 cho toan
khu vue.

Mt cit quan
tam
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1000

;
105°E 108°E 111°E

f f
114°E 117°E

anan 4000

Hinh 2. Bia hinh khu vire nghién ctru va mit cit quan tm tir (14°N, 109°E30”) dén (14°N, 118°E)

Cac thong so thlet Idp cho m6 hinh theo hai
so dé khép kin roi

Théng qua viéc khai béo cac tham sé phi
hop trong file cppdefs.h cia bé6 mo6 hinh, mo
hinh dd dugc thyc thi véi hai phuong phap
khép kin roi: Theo tan sb Brunt-Vaisala va theo
so d6 khép kin rdi KPP.

M® hinh dugc thlet lap tinh todn trong thoi
gian 2 nam tir thoi diém ban dau vé6i bo tham sb
duoc thiét 1ap nhu sau:

Budc thoi gian: 1.200 s;
Mat d6 nude: 1.025 kg/m*[5];

Hé s6 ma sét day: 0,0003 m/s [5];

Str dung diéu kién truot tu do dbi voi bién
cung.

Budc thoi gian & trén 1a bude thoi gian toi
uu cho phép chay mé hinh theo phuwong phap
tan s6 Brunt-Vaisala. Phuong phap khép kin rbi
theo tin sé Brunt-Vaisala doi hoi budc thoi
gian nhoé hon so véi so dd khép kin rdi KPP, dé
c6 thé so sanh két qua tir 2 phwong phap, cac
tac gia dad sir dung budc thoi gian nay trong ca
hai phuong an.

KET QUA NGHIEN CUU
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bién ting mat mua he theo phuong phap
khép kin roi Brunt-Vaisala
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Danh gia anh huong cua cac phuong phdp ...
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a) Ban dd phan b truong nhi¢t d6 nude bién
trung binh tai mit cat quan tim trong
mua dong [6]

Erp-1.n?

Bopth (]
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wroReE)
b) So d6 phan b truong nhiét do nudc bién trung
binh tai mdt cat quan tim trong mua déng theo
phuong phap khép kin r6i Brunt-Vaisala
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¢) So do phéan b§ truong nhiét do nudc bién trung
binh tai mat cat quan tdm trong mua dong theo
phuong phap khép kin roi KPP

Depth [

d) Ban d6 phan b truong nhiét d6 nude bién
trung binh tai mat cat quan tim trong
mua he [6]
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Fstionacng iz sevin [

e) So do phan bértruémg nhiét d6 nudce bién trung
binh tai mat cat quan tam trong mua heé theo
phuong phap khép kin r6i Brunt-Vaisala

temp - 17 Jul 2

0 100 200 300 400 500 700 800
Position along the section (k]

f) So dd phéan bértruémg nhiét d6 nude bién trung
binh tai mat cat quan tim trong mua he theo
phuong phap khép kin roi KPP

Hinh 4. Trudng nhiét d6 nudc bién trung binh (°C) tai mat cit quan tam
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_ Hinh 3 trinh bay cac két qua mé phong
bang hai mé hinh khép kin roi va phan bo so
li¢u nhi¢t do tir ATLAS “Diéu ki¢n ty nhién va
moi truong vung bién Viét Nam va ké can” [6].
Vao mua dong (thang 1 - hinh 3a, 3b, 3c), nhi¢t
d6 tai khu vuc bién mién Trung Viét Nam dao
dong trong khoang tir 22°C dén 28°C, véi nhiét
do thap nhat ¢ khu vuc ctra vinh Bac B9, va
nhi¢t 4o cao nhat ¢ phia dong nam khu vuc
nghién ciru. Truong nhiét thé hién rd sy xam
nhap cua ludi nu6e lanh vao mua dong do dnh
huong cta gié mua Pong Bac. Cac ket qua mo
phong v6i hai phuong phép khép kin r6i da cho
ket qua tuong doi twong dong voi truong nhigt
tir cac s0 ligu thuc do. Ket qua mo6 phong theo
phuong phép khép kin r6i KPP ¢6 xu huéng thé
hién vung nhiét d6 thap ven bd Ninh Thuén-
Binh Thuén r8 rét hon so véi phuong phap
khép Kin roi theo tan s6 Brunt-Vaisala

Vao mua he (thang 7 - hinh 3d, 3e, 3f),
nhi¢t do nuéc mat bien tai khu vire mién Trung
Vigt Nam dao dong trong khodng tir 24°C dén
30°C. Nhiét d¢ thap nhat 13 tai khu vuc tim
nude troi ven by Ninh Thuin-Binh Thuan va
nhiét d6 cao nhit dat trén 30°C tai khu vuc
ngoai khoi khu vuc nghién ciru. Két qua tur
phuong phap khép kin roi theo tan so Brunt-
Vaisala cho thay tuong dong véi thuc do hon,

trong d6 nhi¢t d6 va dién tich khu vuc nuée troi
phu hop hon, xuat hi¢n 10 rét khu vue nude di
tir bo ra khoi tir tm trdi (tai vi d6 14°N), kéo
theo nhiét d6 nudce giam.

~ Hinh 4 thé hién céc két qua tinh trén mat
cat quan tdm - gitta khu vuc nghién ciu, tir
(14°N, 109°E 30°) dén (14°N, 118%). Cac két
qua cho thay, viéc sir dung 2 phuong phap khép
kin roi (hinh 4b, 4c, 4e, 4f) dCu dua ra truong
nhiét d6 tai mat cat quan tdm kha twong dong
V6i gia tri thuc do (hinh 4a, 4d), va ciing kha
tuong dong khi so sanh v&i nhau. Vao mua
dong, truong nhiét do tai ddy dao dong trong
khoang tir 9-26°C tir d0 sau 500 m I&n mét. Con
vao mua hé, tor mat xuong dén d6 sau 500 m,
nhiét do tai mat cit gidm dan tr 29°C dén 9°C.
Tuy nhién, tai tang nudc sat mat, cac ket qua
tinh theo phuong phap khép kin roi KPP thé
hi¢n d6 day I6p tya dong nhat c6 xu hudéng 16n
hon phuong phap khép kin r6i tan s6 Brunt-
Vaisala, do d6 vao mua dong, cic ket qud tinh
gan voi gia tri thuec do hon, khi 16p twa dong
nhat tai day c6 d¢ day khoang 50 m. Con mua
he, d6 day I6p tya dong nhat theo thuc do
khoang 30 m, thi cac ket qua tr phuong phap
tan so Brunt-Vaisala lai gan véi gia tri thuc do
hon. Tai cac tang nudc sdu hon, sy khac bigt
gitra 2 phuong phap la khong dang ké.
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Hinh 5. Do 1éch nhiét d6 nudc mit bién trung binh (°C) giira phwong phap khép kin réi
Brunt-Vaisala va KPP khu vyc mi¢n Trung Vi¢t Nam trong mua dong (a)
va mua he (b) (hinh dnh la két qua nhi¢t do theo phuong phdp tan so
Brunt-Vaisala trir két qua nhiét d6 theo phuong phap KPP)

Dé so sanh két qua tinh toan khi s dung 2
phuong phap khép kin roi, chénh léch gitta cac
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gi4 tri nhiét d6 mat bién (SST) da duoc xu ly
nhu trén hinh 5. Hai phuong phap cho két qua



tuong dbi twong dong va thé hién xu thé phan
bd truong nhiét nhu sb liéu thuc do. Vao mua
doéng, tai khu vuc cé truong nhiét do thap &
phia bic khu vue nghlen cru, phuong phap
khep Kin rbi KPP cho gia tri tru’orng nhiét d6
nudc bé mat bién 16n hon so véi gid tri truorng
nhiét md phong bang phu:ong phap khép kin roi
KPP (hlnh 5a). Xu thé nay hoan toan ngugce lai
vao mua he (hlnh 5b). Cac két qua mé phong
truong nhiét st dung so dd khep kin rdi Brunt-
Vaisala cho két qua nhiét d6 thip hon tai nhitng
vung lanh nhu khu vyc ludi lanh vao mua dong
va khu vue nuée tr01 vao mua he. Day la nhirng
khu vuc c6 van téc thing dung do dbi luu hodc
do nude trdi 10n hon. Cac khu vie ngoai khoi
xa, noi c6 sy sai khac nhiét do khong I6n, ca
hai phuwong phap déu cho cac ket qua mo phong
c6 su khac biét khong dang ké

KET LUAN

Bai bao nay trinh bay mo phong phan kgé
truong nhiét do 16p nude mat bién khu vuc bién
mien Trung Viét Nam vao mua déng va mua heé
bing mo hinh ROMS ung dung hai phu:ong
phap khép kin rbi khac nhau: Brunt-Vaisala va
KPP. Cac ket qua tru’orng nhiét md phong tuong
dol turong dong voi nhau va Véi ban dd phan bo
ché d6 truong nhiét mat bién, khac biét gitra hai
phuong phap khong l6n ¢ cac khu vuc ngoal
khoi. Viéc m0d phong tru’orng nhiét 16p nudce
mit bién sur dung tan so Brunt-Vaisala cho két
qua nhigt do thip hon tru’orng nhiét mé phong
bang so d6 KPP tai nhitng ving lanh nhu khu
vuc ludi lanh phia bic khu vue tinh vao mua
dong va khu vuc nurde tr01 vao mua hé. Diéu do
chung t6 khi van toc thing ding ting 1én thi
phuong phap tan s6 Brunt-Vaisala cho gia tri
nhi¢t do nudce bé& mit bién nhé hon va phu hop
hon véi sé lidu ATLAS so voi phuong phap
KPP. Theo phuong thing dung, danh gia vé
dinh tinh cho thiy do6 day Iop tira dong nhat
tinh theo phuong phap tan s6 Brunt-Vaisala
nho hon khi tinh theo phuong phap KPP, dan
dén viéc md phong theo phu:ong phap KPP s&
tin cay hon trong mua dong va nguoc lai vao
mua he. Tuy nhién, vé danh gia dinh luong tai
cac ting nude sau, cac s6 lidu nhiét do nudc
bién thuc do c6 duoc chua cho phép danh gia
mot cach tin cdy cac két qua tinh theo hai
phuong phap. Van dé ndy cin duoc tiép tuc
nghién ctu trong twong lai. Cac két qua co

DPanh gia anh huong cua cdac phuong phap ...

duogc cho thiy, khi mé phong cho ting khu vue
cu thé, can lra chon tmg dung so dd khép kin
roi phu hop vi cac so dd s& anh hu:orng dang ké
t6i cic ket qua mo6 phong. Khi md phong
truong nhiét d6 nudc bién tang mit khu vuce
Nam Trung B9, nén st dung phuong phap tan
So Brunt-Vaisala. Viéc lya chon so do khép kin
rbi doi hoi kinh nghi¢m ciing nhu hiéu biét nhit
dinh vé khu vuc nghlen ctru. Tuy nhién, véi
khu vuc ngoai khoi, noi ¢6 su phan bd nhiét do
trong ddi ddng nhat thi c6 thé u:ng dung mot
trong hai phuwong phap khép kin rdi trong bai.

Loi cam on: Nghién ctu nay dugc tai tro boi
Tru’orng Pai hoc Khoa hoc tyu nhién trong dé tai
ma s6 TN.16.22. C4c tac gia xin cam on su tai
tro nay.
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ASSESSMENT OF THE EFFECT OF DIFFERENT TURBULENT
CLOSURE SCHEMES ON SIMULATING THE SEA SURFACE
TEMPERATURE IN THE CENTRAL REGION
OF VIETNAM’S EAST SEA

Vu Thi Vui, Nguyen Kim Cuong, Nguyen Minh Huan

Faculty of Hydro-Meteorology and Oceanography, Hanoi University of Science-VNU

ABSTRACT: In this paper, the ROMS model was used to simulate the sea surface temperature
(SST) in the central region of Vietham’s East Sea. Two turbulent closure schemes: Brunt-Vaisala
and KPP were applied with the same conditions in order to compare the differences and the ability
for using them. The simulated SST fields were compared and in good agreement with the
mechanism maps of SST. The suggestions for using these schemes were analyzed. This result raises
a question and answers how to choose a better closure scheme to apply in simulating SST. The
solved problem is very necessary for applying numerical models to simulate SST field.

Keywords: ROMS, KPP, Brunt-Vaisala, closure scheme.
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