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Sensitivity experiment of ocean general circulation model
—Responses for wind stress (First report)—

By
Tomonori MATSUURA, Atsushi TAKEDA
National Research Institute for Earth Science and Disaster Prevention, Japan
and
Toshio YAMAGATA
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Abstract

A coarse resolution, primitive equation ocean general circulation model in a cyclic
channel, with idealized wind stress, is used to explore sensitivity to the assumption that
the vertical viscosity and diffusivity depends upon the level 2.5 turbulent closure model
(Mellor and Yamada, 1974). The characteristics of the turbulent closure model are
clarified by comparing the constant vertical eddy viscosity and diffusivity model. The
model domain is idealized for the region of the Antarctic Circumpolar current and the
density and current structures obtained from the numerical simulation are compared
with those observed at the Drake Passage.

It is found-that the turbulent closure model resolves efficiently the Ekman
boundary layer at the sea surface and the turbulent mixing layer. This model settles
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the problem which occurs with extreme vertical shear in the mixed layer when the
constant vertical eddy viscosity and diffusivity are used.

It is known that there is a region of a low density pool at the north in the Drake
Passage. Our model confirm the above observational result. It is concluded that the
low density pool is formed by strong mixing at the north in the Darke Passage because
the Ekman transport is northwards for the westerly wind in the scuohern hemisphere,

Key words: Ocean general circulation model, Wind stress, Vertical eddy viscousity and eddy
diffusivity, Turbulent closure model, Antarctic circumpolar current.
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1. BRI

HEDRS IHERSAERE 7 VCGCM)IC BT, MRANRESST)##E L THlT
E2HbQITHIENDOFRBER > TV, TOLDITE, WIEAERE 7 LOGCM)IZ
Bida¥7270 v FOBSRTS 2 HEMME L EMRESE O ZA T A—F{dahLbn
528, BRABOEMAR LBEEL CHeritshid o2 wEBERHTHL, S50,
R BT 2K (7 = TLVIBETOERBKOEL) #ETMELTWL ETE, bk

ZERELINEEYE b R S A B E T A PICHAGAAT L InE S T s F— 3
A M5, SlnloWigETid, Blumberg and Mellor (1987)0 3¥RC7 U 2 7 « 7ZIGEEX
BRE TV 2E > T, &0 OGCM THllb L T & 72 S0 1R I AR B K & S B R B K
E—FEEE L THRY %D 4 o0k Mellor and Yamada (1974 L~ 2.5 D ELH 7 o—
Va—ETNEHAAATZLOORBREFRE TG, TAFLOFERRA.

MERS S SH T EERAE, O AENSE DN, @FNELRTHS
(Holloway,1989). OGCM % FHHE TN L LTMHA D 2 bDIZT 2728, 215 DHMEESY
HUERO AT A=V {bieH LT, SEOTFUBRESNTE T 0L, BHEEL LD IRKy
ERu—EHE L THRDHS 40O TH A(Bryan,1969), Cummins et al.(1990)1zKu#d 7 7
b SRBH N (=~ £ 0 = T g BRI, oIS HE )W T B
T NEFEST, 2510, HiF(Leendertse and  Liu,1975)%° #agif(Pacanowski  and
Philander,1981) T, Ku & Ku% ) # v —F YV BRi; (=—£82/(%y : = = Tuid &
WHAOEE)OREE L TR, KneKa2 R TELT 20D L TWw5, FET M
Mellor and Yamada (1974) L~ 2. 58 G 7 o—Y v — (32 AH) #FALTED,
KutKa2 477 )9 bASy—ALDZANLF—LERFRAZMEL I LICLoTKDB, L
Feiso T, WMAREINTVWE Ku k Ku D85 A—F O TRELERED LD TH 2,

LIHT, WHEFDAT— N OREEHOEBHWE L TREL 3DDBEREDH S, 27,
ORBEDEIEIW & - TH I EREA A 7y P3N 2 L TlRVEN T4, il
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—HC B AER & wbh, REffTcz 72 rERBEEAL, NEFIRC EARIET
BEFLDYAE F AR O OHREA I & > THREHSTE 2, SOEBKE: LT, @KA—IBEERE
P % AL TOBGREDOZHF, CEFEOZHE GERITORAK « 23025 O3
ABRUEROHEE) Lo TRT Y » LI RIAF —HA > TPy DTV 7 Py b3S,
QLAOFERIZ L > TEAH SN PBHEIORELFENAZIEAFERE L, BICEEOR
WRIEETARELLHICHEEANLEZ R VWERTH L, SROE LETIE, AE»5
DT L TRICBE  BE A e - TR 2T,

KR MOBEIL, FTHELETHEHEAMERT T LOEAMEEITV, F42mnE RS
BTS2, FEIETHE, Kn L KnDEF AL TRES R TV R 4BEICOWTRTE
REFSOEHR T2, BENLEEHEERICDLTR, FA4ETO T ICARS GH
Blumberg and Mellor, 1987 Z/), BEHEFEREFZDFEIC O TEELSE T, o

7V rERBOER, BEEOEEE K & Ke t 0E»>FER T 2. miEABRRETOR
AR EATTABRELOLEEYH 6 ETITYL, RTBELBLTHRELS,

2. EFrLoER(L

2.1 EFLOEBHER

EF S LB 2 AR, EEAEA, #RoR, KBRTFOR, SHMHRFEDO AR
SR RET2REFERAD 7T 2TH 2, xZEME, yEIE, z580H LR X
AN NEERT, TR0 FBRARUTOL I ZET S,

U+ uug+vuy+wu,— [v——p¢ 'px+ Fx+ (Kt ). (2.1.1)
vituvxtvvy twyvy fu= —po'py HFy H(Kwvs ), (2.1.2)
p2=—pg (2.1.3)
uxtvyt+w,—0 (2.1.4)
O Fub+vO, +wh,=F++(Ku@.), | R, (2.1.5)
St uSs +vSy+wS,=Fs + (KuS: ) (2.1.6)
p=0(®,S,P) (2.1.7)

CIT L Xy 2O THEQHEEASICLBHAERDLT, (2.1.1) 2 (2.1.2)ICBVT,
TR A AT LR T B (pe=—). 7z, QL) BERTIEMEE > TWL I A
ALTeBd, (u, v, w) iBHED (x, v, 2) /BT, pldEE, pidEN, flxzV 4 )75
A=, gk, @3l SI13ES, R, KB O ORI EE ARR, T (Ky,Ku)
WS 7 70y FAr— ) OBRIC L - THEARICHIRES L 60 TH D, (Kv, K HIESE
DI R R SST DRI B E 2 L7 L Cw b, i, KT IRREERE Aw R URFiE

@4
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THFRE Au b4 770y FAT—LOBSRE/ T A—SLLEBTHASR TN S, Th
5izig, R(2.1.1), (2.1.2), (2.1.5), (2.1.6) DHDATREIEE (Fx, Fy), AR UH5
DACFRILHPEDHFIZ LT O X 3 icRkbh 3,

sz(fxx)er(l'yz)y, Fy:(fyx)x_i_(fyy)y (218, d, b)
zzo,
F¢:(Qx)x+(Qy)y (2.1.8, ¢)

Z T, ax=Ansdx, dy=Audy (¢=6 iz S).

2.2 BAFEH
MBH (z=7) TOHERFEMAE,

(Kuuz, Knvz ) =(—w'u'(n), —w'v (n)) (2.2.1, a, h)
(Kr@.,KuS.)=(—w'#(n), —w's'(n)) (2.2.2, a, b)
W=+ unx+vyy (2.2.8)

22T, AM2.2.1, a, b)OFTMIZEE TOEMC X o EERTEEY, £, R(2.2.2, a,
b) DAITEE TOR I HIORE R T,
MK (z=—h) TOEREMHE,

(Kauz, Kuvz )= yo(u® + v 2 (,v) (2.2.3, a, b)
(Ku®:, KuS:)=1(0,0) (2.2.4, a, b)
szuhvahy (225)

LIT, mEEETCOEBRERTHY, WA TEzo03,

(D50(2.1.8, a, b) £ (2.1.8, ¢) OAEERHE L ACERILEER, #7770y REeLTONT A=
ST TR BEHEED NS LAY —LD /4 XEHET 2,

(23 (2.2.3, a, b) FHENIZE, BECRGTVEFEATGERE RS, b L, BEMIN L &k
ENLE Rz /3R k20T, R (2.2.6) FHEOEEEHOEN TR,
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L

76 =Max[x?/ (Inlz/ z,))*,0.0025] (2.2.6)®
¥ (0.4) EHANTER, 20 SHEANZA—FTH S,

WETOERERHE, BAE, BOm RO L TUTo v 2 A2/,
z=n C

(—wu',—w'v )= ra(ui+vi)"2(us,va) (2.2.7, a, b
W =a(Ta*—Ts) (2.2.8)
—w'S"=5(E P) (2.2.9)

ZCT, (ua va) BIEGED (x, y) B, 7a GIBEIEEMRE, Ti i Haney(1971)i2 £ 5 KKD
TFHARE, Tso(—=0.) ¥ AkiR, #L T a3 Haney T TH 2L, /2, ENDPRFNLF
NERHEEBREYEDLT, (2.2.7,a,b), 2.2.8) RV (2.2.9) 2B DEWERS S,
L, KREFNVEBEETVICRESI 2 L 23G6U0HERAKETHY, KEET L
55z 603, —4, BEEFLOATHSTHESGIEIOECEAMKRE S BN S 2
Lir, HEVEEICETNICGZ 2 0B ThBOETTHH 5, AEEIIIMEE T L TH
L, Lyt Mg An,

2.3 OHEE~DER

BEHTOK g OB R CHEMES 7L CEYIcEH AL I IEFEEH LT Y
3 (x, vy, z; 1) BEERLSLUTICTETS (X, v o) )BECTBRT 2050 THL
(Phillips,1957).

*__ I _Zz— 7 .
X'=x,y" =y, 4 TR (2.3.1)
DFEEZREZM 1R,

%, D=H+nk LEGOEHBEES L, 2T HLOBEMO—EHBTOBERZEL TFO

X35,

Te=Te— Ty S0+ 507 (2.3.2, a)
I*z[it—F(JZD t+i>r*) (2.3.2, b)
¥ ¥ a\ Ty Y Dl'y s By /
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Fig.l  Schematic representation of the sigma coordinate system
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D

Ft:n*—n;(%ntw%m*)

ZIT, I' BMEREDOHBEER 2 £ T, o DERRTH, F ool TEHE

UFoLs o TcEIns,

w=w—weD:*+ 7)) —v(agDy* +7,*) — (oD +4*)

I OB, W & MBIE T O AR OB R,

wix*, y*, 0,t*)=0
wix* y*, —1,t*)=0

&5,

(2.3.2, ¢)

(2.3.2, d)

TIFR e X

(2.3.3)

(2.3.4, a)
(2.3.4, b)

ORI ERENT ARRRBUFO LS ICEZDE 2 (xy tDERTE * THKET2),

(Du)+H(Du?)x+(Dvuly+{(wu)s—IDv+gDyy

T (gD"/po)j:pxda+(gDDx/Po)_I;OOpadG FFyt {(Kw/ D )usle

,44i
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(Dv )+ (Duv )+ (Dv? )y +(@v)s +HDut gDy

= ““(gI)Z/PD)'/;UPde+(g]_)DY/.Ou)./;Dﬁpod0+Fy+{(Km/ DWesls (2.3.6)
7etH (DU +H(Dv)y+ws=0 (2.3.7

(D@ )L+(DUQ)X+ (DV@)y"‘(ﬂJ@ )6:F9+ {(Ku/ D )@d}a+Rg (2.3.8)
(I)S)t‘F(DUS)X‘F(DVS)yJF(CUS)U:FS'{ {(KH/D)SG}G' (239)

DEEEF T ORFEREEE 2 K TUTB T & % (Mellor and Blumberg,1985).
Fx=(Drxx)x+(D Tyx )y, Fy,= (D Tyx)x +(D Tyy )y, F¢= (qu )X+(DQY )Y (2.3.10)

2.4 E—FooEt

2.1 D»5A2.1.7) 7D OGCM B EBOHE AR N & HEREOEBWRE
D2DODERLARUHA T —VORKEZEATVE, IOHME—FEAHTE—F25F {5
PBEL THE T2 2L CHESHESalgEic 2 2, HiEWiz, AfE—F L TR
(2.3.0)5 237N ETHRIARKE—126 0 £ THILE LD 2L, NFE— FIIRL
TiRA(2.3.5925K2.3.9)0FTHET—FICEHET2EHBAb - T52, o2
TH# < (Simons,1974),

HED AR (2.3.5) & (2.3.6) R UNEREOR (2.3.7) 2 HES SR £ T, o BTG -> THRS
L, BREHE2ES LUTOREES.

=rr— ry'?—Gi—(gl)z/po)_/:j_[:pxdcda—i-(gDDx/po)_f:j:Gpgdg (2.4.1)
(Dv )i+ (Duv )+ (Dv:),— FE+fDu+gDny
= rs‘?—r?—G?—(gl)zfpa)j:?_/:pydodwr(gDDy/pu)IU:opadu (2.4.2)

Fi, ERoliE
mH{(Dude+(Dv)y=0 (2.4.3)

E%5, 22T, Hgiu= [ udo DX 31 o SEICHERS L EES A RDT. 212,
CAKIGHESFELTFO L Y icE#ES S,
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(zx, 79)=7alui+vi)'"*(ua, va) (2.4.4, a)

(72, 2)=ya(ud+vE)"*(us, va) (2.4.4, b)

AR (FLFY) RIRO L S c5 2o b,

::(ZDAMGX)XJF {DAM(ﬁy‘l‘Gx)}y (2.4.5, a)
Fy=(2DAmvy )y +{DAm(uy +vx)}x (2.4.5, b)

BORE(GLGHIRUTO X 3 0ET 3,

Gr=(Du?)x+ (Duv)y—Fx—(Du?)x— (Duv )y + F% (2.4.6, a)
t=(Duv)x+(Dv¥)y—Fy— (Duv )x— (Dv?)y +F5 (2.4.6, b)

ARG M id Smagorinspky B D oS5 X —F P 2B, DLDFokscElftbani
{Smagoriusky,1963),

Aw=C-Adx-Ay-(1/2)| Vu+(Vv)T| (2.4.7)

22T, (1/2)| v+ (V)| =[ui+(vatuy )/ 24V} TH Y, dx L dy DRKE S TER
D, ZEED X D% 200km & 100km D7) » FH A AT, And—HRicFHishTn3
O(107cm?s™) 2 L 5 L 51 0.5 ITEA .,

2.5 EFLOBERUEER

A5 DY BRI FE R B £ PN SR - LTH D, 7L S L A
He LI BORET 2K L L (K 3@ZH), KEORSLa=4000kn, KEOELy=
1600kn, K#ED=2000mT, #EIEF4H L L7z, FEdL 1600 knd s 0 T~ — & FHEILLLZ
BER L, LietioT, DY A VAT A5 f=fotBy(Z T T, fo=—1.377(70's),8=7.83
X107?m™'s7(70°s)) Th 5. FIHOKRIER A,

(36 L, AuHEES HAICIE LR WIBE BlZ2EAL=—1), & (2.4.6, a, b) OERIZMAERT L
M, —BICIREFO XS CRsRY,
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®=10"(c)>Xexp{—0o) (2.5.1)
S=35(0/ 00) (2.5.2)

ELTz, &, RGOS HIX

*u’w’ir"/purl.ox10*“(rn25’1)-5in(”/L) (2.5.3, a)
—v'w =r¥/p.=0 (2.5.3, h)

P T AR E O IREE

u:v:“:r:o (25-4)
ELTWS, BREEME, e (y=0L)T

u=v=_ (2.5.5)

o6 _ 3S 2

3y = gy =0 (2.5.6)

EUT. F£7z, BEAIZ KB EZ Twiizg,
U =Uw, VE— Vw, @E:@w (2567 a, b9 C)
EL7, 22T, FRIEOEFHEOE, WikoksEbHT,

3. SREBMMERBKYE REBILEFREKD/ T X — 24t

SWIHFERME T 7 A OHREES ST 237 A —#{Lx RO b oBHALR TS,
ZITE, #hondoRENELOTHL ABYEBN T2, 77 A3 P(=Ku/ Ky)
AhasdTLdledbond, CCTCTHIRIBFERIITF LALZEE0T, KunFido

ERETD.

3.1 Ku%—FfEELEETL

RO HEMEHERSIZOVTONT A—#{bidKu2—EEIT 52 Th 2, BT,
OGCM k L T & 8B b Tv» 5 GFDL(Geophysical Fluid Dynamics Laboratory)®
TVEREAEDHEKs 2 EiHE L THlbN S, KBOHEBR &MELBO DD TV
POBHEORBICNT IKa2 REEL > TH L, 74 v 2 AQHEEEAICE S & FETD T
e d
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21
w%:m %;2 (3.1.1)

L7 %, Munk(1966)i2 K% 1 kme 4 kmO MO K/ wOE % BIHH» 510°mE L T2, 27,
BEORTOAMEE LS w 2R 2 L1007 ms ™ E b, FhodEsR (3. 1. DIzf8A
FTHE Ke~10""m%™ R T X 2, BHED OGCM TEKu~10""m?s '\ DEEEHL T
L0, IRERBLIRD SST 2 HF L TWAES T, TOMEEM-> T ¥ 3 o3 BRI
3,

Bryan(1987)i2 GFDL £ 7L 25 T, Ka%®1x10°m%s ' 525X 10 m?s ™ & TO HiFH
THEEZEMSE, EFVOKaINT 2BEERETo 7, JOBEHET, Kubt N2 h 3
WONREERBEL 4D, HAEARICTH L LmEitEsE3Entsc 2Rk
Bryan(1987)i%, OGCM % Kuiz 8/8% 728, OGCM 35/ BLE T 7L L L T2 5 L5
T A7, MERGEBREOY F 7Yy FELTONTZA-F{bE I 0EHENL DK
TALENHD Z L EERHL TV,

3.2 Kud 73> b= ZEESHEN EETFETIL

BHESICE > THERENERE 22356, Ke20 20 N SEELEEL L2 2
ERFREEA, Cummins et al.(1990)12 GFDL = 7% - TKuld I L TLL RO & 5 7
F A —PARLTE,

N c?pa
Kua= ( 2N~ 0Z =4
ot 5 (.20
m-s 2o
1 ¥ T >0

ZIZT, aldEHTI 'mPsTPE LT WA,

ZOFA=50TiER, EEBEHETKE 00 mis™) b i /hax{Erz L h, EET
010 m?s™!) Lo REREL LD, ZOEFT VORI SE8ELE Ky E0ET
e IR BB TO K DENKEL 2B THA, M= JTHOREXEHE
Gb¥ 2 0i0id, EEBNTO Ka 2 010 m?s™) EHEBINS 2EE L2 TWA, Lz
BT, BEBREWE DV T IONNT A —F{aE» L e TH S,

3.3 Kpn®2UFv—FY rHIBEEISHE-ETL
ENELRPERTCESSR 2 2858, VF+v—F YV o8 B0t RmANNIETE I
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o TEDCETH{ULBEROL) ZHAVT Ky 2O 2 DWEEWNH 5, Kz, L
ﬁ%ﬁT@Kﬂmﬂiﬂhﬁﬁﬂﬁ,Ufk—Pyyﬁﬁ&bﬂTM%.KHEU%*—FV
YHR EOBGEEERLEIC L DA LT EL (K2)., WA

Ku=arexp(—aRi)+ Ko (3.3.1)

e

KH:b/(l" 19Ri)+K110 (2.3:2)

D2O2DIATWHE, ZIT, a, e, Ko, b, BIZK2 50 5EH, A (3.3.1) Dz
EEO 3ERITLAF v ) — F iz BT Leandertse and Liu(1975)23{# - T w2, F7-,
I (3.3.2) OE I BT O BRSO 00 € 7112 Pacanouski and Philander (198123 T8
D, Bl HMLIERE2HE VWS, Zox7AE, BRSBTS REWNICERTSE2
PED PR TH B,

2.0 T T i) T T T T T T T
|
1.8 0 l O Rider {1954) —
| & Pasquill (1949)
1.6 {, a Ellison and Turner (1940)
| (Data from Ref. 15)
1.4~ P -
| m3.0RE
1.2~ S ‘P =
O ~
S 10
= -0 8 R -
E [Mamyev]
--.._‘_.\ (o]
X 0.8 Region of S T
vertical T~
densik g
0.6 Emeh:;il);ry -15 TS~ B
¥ 1.17(1+6.5381) 5[ Vrengdenhil:
8 it [ 143.33Ri)™ [Munk and Anderson
| .9.6 (1+2.5 Ri)? [Rossby
and Montgom:ry]
0.2— | e - Pl gy o
l
| ! 1 | | { | l { [
0.3 902 0.1 0 0.1 02 03 04 05 046 0.7 0.8

Richardson number

2 U F v —F B Y ERAEEAR RO B Ko (R B 1T 2 8 E AR AL
(Leendertse and Liu (1975) X 0 5|/,

Fig.2 Normalized vertical eddy diffusivity coefficient in a stratified flow as a function of
the Richardson number. KMO0 is the vertical eddy viscosity in a homogeneous fluid.
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3.4 Mellor and Yamada (1974) DL~ 2 5 &2 —L v —FEFIL

Mellor and Yamada (1974)® v <L 2.5 §LiRETE €7 LV 3FELREO 2 0¥ — 2L L
TN F— (P 2N FFIEREME (4) 20728 (@) OBE AR p S gk £ 2K Ky &
Ke ZRET 5L DTH 5, BRI, SLEES 2 1 ¥ — (8/2) L ELAUSHIRRE (0) 0 H R
ABUFO LS cEbans,

(@D e+ (ua®D s+ (vaD )y +Hwa? o= F*a+ {{Ko/ DN a@?)o)o

+(2Km/ D Nus’+vs?) +(2g/p0) Kues—2Dg*/ A, (3.4.1)
(@D )+ (ua® €D )+ (va D s+ (wa® 2 )o=F* + {(K./ D Na*¢)s} s
+Eié){(KM/D (Llaz_"\’cr +(g/¢0n Kmoo'} _DQEXV*/B1 (342)

© I, BRI
W=1+E.(€/xL) (3.4.3)

EEZsNL, (L)'=—Z2) HH+Z) THs, A(3.4.9) 2R 3.4.40D F & FLIE
EARTFREGEEZTRLTED, RQ2.8.1, c)OFET 7 4A—%ansd, R(E.4.1)E(3.4.24
9B BEALE

(@*(0),a*£(0))= (13, **u%(0),0) (3.4.4, a, b)
(@*(—1),0%4( 1)=(B:**u3(—1),0) (3.4.5, a, b)

THD, ZTuliEHH LW IIEERTOEREEETHD
SRE MM RE U hE ﬁ%ﬂ%ﬁiUT@iﬁmﬁﬁén&

Knu=q#Su, Ku=q#S« (3.4.6, a, h)
Ka=a£5,, K,=qfS. a, b)

—
.
-1

RBSuESHT Y Fr— R Y Y EoBHETHY, DTOlLIzH5z2 005,

SH[]._ (BAQBJ‘F]SA]Ag)Gu] = Az[l_ﬁAL/B]_] (348. a)

Su[l—9A1A:Gn] Sul[18A*+9A1A2)Gu] =A.[1-3C,—6A,/Bi] (3.4.9, b)
Z L,

Gu=(£"/ ¢*)g/vo)p2 (3.4.9, ©

A (3.4.8, a, DD S DOEHFREHLOTILM T —F ol ST, RO XI5z 50
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% (Mellor and Yamada, 1982),

(A1,B1,A2B2,Ci)=(0.92,16.6,0.74,10.1,0.08)
ZEREREIL Gt 0.0288 130T 7z £ S ERIEDL, LaL, BRATRZIOLS B L
BHHZHweEZo6ND, /o, MOERRILITO LS BB 2lLEZ RT3
(Mellor and Yamada, 1982),

(Sq,5.,E1,E2)=(0.2,0.2,1.8,1.33)

SHEOBEEETIERIC, Mellor and Yamada (1974)0 € 7V OEHE A & i T 5 72

BHIZ, Kut—ED D LD EIT - 72,

4. BEEtEE

Ku & KulZxtd %5 OGCM O BB EE 2175 12h > T, #{ti= 5 & L 7 Blumberg
and Mellor (1987)2fH L 72, ZO#{E<TT L OB,

1. 3AHNUCRLI L518, Ku & Ka 28 3 7281 Mellor and Yamada (1974)0 L ~L
258y oY r—F N 2HAIAL I LBEAETH S,

2. HMEERERAEORS TRy —{baNicBETH L. Lizhi-> T, MREZN - HK
2R LT WEHch 2T na,

3. BEAF—LALLT, B W T -7 7oy A F—4A, EMcELT7 4 7C
TN FAF—LEBFoTHwE, V=770 AF—a&folZ LICkBEMAT 7
DL T 5 0EREDNTELFI A TNy 77— FAF—ADRbL D IZT[H VT 4
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Fig.5 Profile of u-v velocity component at the center of the channel for four cases
indicated in Table 1. Time of day is 1000. The Ekman spiral is shown in case A and

case D.
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Tablel A list of numerical experiments.
Kut Ky | N ©7e BB Gim) | EROuOKE & ems)
DfE(ms ") | ‘ HE | EWE | W | KBM
_ ., Smagorinsky ,
y—AA| sxio® | FPAETREE g 35 gy 2.0
r—2AB 2x10-* R/ k 1.7 18 43 7.3
r—AC Bx 10 F E 0.9 18 86 8.0
fLFy o — — -
r—xp | G005, B Ok 30 2.5
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Fig.6  Profile of horizontal velocity vector at the depth of 1000 m for case D. Time of day

1

is 1000. Maximum velocity is 22ecms™ and the profile is nearly the same as that of

the wind stress.
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Fig.13 Profile of density anomaly at §—a
section for case D. Time of day is
1000. The left hand side is north and
the right hand side is south.
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Fig.14 Vertical profile of resolved oxygen at Drake Passage observed on R/V Thompson during 1976.
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