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On the Wind-driven Oceanic General Circulation
Model for the North Pacific Ocean (Part 2)

Junji KUROYAMA*®

In this report, as part 2 of “the Wind-driven Oceanic General Circulation Model
for the North Pacific Ocean”, the treatment of the coastal topography is the main
point. Using spherical coordinates, the present study deals with three kinds of
cases, namely, the square ocean, the eight polygonal ocean and the actual ocean.

Firstly, on the assumptions of a “rigid-lid” on the sea surface and a “flat bot-
tom” etc., the linear vorticity equation for the volume transport is derived. Sec-
ondly, the difference equation for this one is solved by the SOR method. The explic-
it scheme and the Euler-Matsuno scheme were used combinationally, and the
integration with time was excuted up to 4,000 steps, on condition that the mesh
was 2 degrees square and the time step size was 6,000 seconds.
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In the present study, it seems that the effects of the coastal topography on ocean
currents etc. became clear. Thus after this, using also the actual surface wind-stress

for the North Pacific Ocean, I am planning to compare more quantitatively the -

results of the simulation with observation data.

Key word : wind-driven oceanic general circulation model, numerical simulation,

difference method, volume transport, vorticity equation, coastal topog-

raphy
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Fig.4 Diagrams of volume transport vectors for the square ocean (Casel).
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Table.1 Width of western bourdary current.
wr | o)A YRTF il BEIST | ISAOEE | EFRREABORE
¥ f g [72] 2=¢ F=curl[7;]2=0 Ly
(°N)- (1/s) (1/em s) | (dyn/ cm® ) (dyn/cm?) (cm)
X107 X 1071 X107° X 10°

60 1.26 1. 15 1. 000 2.72 500
58 1.214 }.21 0.995 2.01 491
56 1.21 1.28 0.978 1.30 482
54 1.18 .85 0.951 0.60 474
52 1.15 1.41 0.914 -0.038 467
50 1.12 1. 479 0. 866 -0.73 460
48 1.08 1..53 0.809 ~1. 36 454
46 1.05 1.59 0.743 -1.94 4148
44 1.01 1.65 0.669 -2.49 443
42 0.98 1.70 0.588 -2.98 438
40 0. 94 1.75 0.500 -3. 42 434
38 0.90 1. 80 0.407 ~-3. 80 430
36 0.86 1. 85 0.309 -4.13 426
34 0.82 1. 80 0.208 ~4:39 423
32 0.77 1.94 0.105 ~-4.58 419
30 0.73 1.98 0.000 ~-4.71 417
28 0.68 2.02 -0. 105 -4. 77 414
26 0.64 2.06 -0.208 -4. 77 411
24 0.59 2.09 -0.309 -4.69 409
22 0.55 2.12 -0. 407 ~4.56 407
20 0.50 2.15 -0. 500 -4. 36 405
18 0.45 2.18 -0,.588 -4.11 404
16 0.490 2.20 -0.669 -3. 80 102
14 0.35 2.22 -0.743 -3. 414 4101
12 0.30 2.24 -0,.809 -3. 014 100
10 0.25 2.25 -0. 866 -2.59 399

8 0.20 2. 21 -0.914 e LB 398

6 0.15 2.28 -0. 951 -1.61 398

4 0.10 2.28 -0.978 -1.09 397

2 0.05 2.29 -0. 995 -0, 55 397

0 0.00 2.29 -1, 000 0.00 397

AFMEE] & LT, Sverdrup BAFRRIC L 2 RE S
REORHEREBEDORBOER Y ab—va Vi
ROMBICHARPPREETHB LGN DL, L
» LG, RIERECEE ARISHNIL, EWE
ICHEETHIEDEUL TS, EYI 2L —v
a ViaRICK S ABREREL, (Case ) iToW
TiE ¢=28"NT25.5%10%cem®/s, (Casell) i
DNTIE ¢=26"NT40. 6x102cm?®/ s, (Casell)
DWW TIde=24"°NT36.2%x10cem?®/s THD,
HEDOARBEREDEBRBNE30~60x10"%cm?/s ITH

JAMSTEC R 24 (1990)

RTHBHAEE > TWELEZ B, BAREER
BA L AEEIL, (Casel) TIIFOEKNERE 3
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Table. 2 Volume flux of western boundary current.

(@ : Sverdrup DEARRIC L 51HME, 0* v I av— VY3 VITKBETREE)

& Case I Casell Caselll
@ Dmax @?nax Dmax @Tnax D max @*max
(°N) | (em®/s) (em®/s) (em®/s) (em?®/s) (em?®/ s) (cm?®/s)
X 10 X 10'2 X 10% X 102 X 10*? X 10"
60 Sz 0.0 S 0.0 S 0.0
58 -9.5 =13 =8. b =143 -3.2 -0.9
56 -6. 1 -2.2 -6.1 . -3.9 o 19
54 =250 “1:8 -2.8 =2 =149 =1 1
52 0.4 0.1 0.4 0.2 0.3 0.9
50 3.5 2.9 3.5 2.9 82 2.8
48 6.4 6.2 6.4 6.0 6.3 6.5
46 9.2 9.5 9.2 9.2 9.3 9.6
41 11.7 12.5 11.7 12:.1 11.0 11.2
42 14.1 15.3 14. 1 15.3 13.2 13. 1
40 16.1 18.0 16. 1 18.3 15.9 15.7
38 17.9 20.2 17.9 20.1 10. 8 19.3
36 19.5 22.0 19.5 21.5 15.6 20.1
34 20.7 23.5 31.0 25.1 24.8 23.0
32 21.6 24.6 32. 4 28.0 26. 8 25.0
30 22.2 2T 33.3 35.2 28.0 27.0
28 22.5 2559 33.8 10. 1 28.14 32.6
26 22. 9 25.14 33.7 40. 6 29.2 35.6
24 22, 1 24.9 33.2 38.9 29. 7 36. 2
22 21.5 24.0 32.3 36. 8 29.2 35.8
20 20.6 22.8 30.9 34. 8 28.0 32.2
18 19.1 21.14 29. 1 32.6 26. 4 28.17
16 17.9 19.6 26.9 30.0 26.2 30.1
14 16. 2 7.7 24.4 27.0 24.0 27.0
12 7 14. 3 15.7 21.5 23.8 20.9 21:2
10 12.2 13.6 18.4 20.5 17.9 19.3
8 10.0 11.2 15.0 16. 8 14.6 15.6
6 7.6 8.6 11.4 12. 9 11.4 13.5
4 5.1 5.8 T 1 8.7 ! 9.9
2 2.6 2.9 3.9 4.1 3.9 5.9
0 0.0 0.0 0.0 0.0 0.0 0.0
6 HEbOHIC T, ZHHER%E 4000 27 7% THERES L1

LR ED B ERRICX 3 2 EUDHEAFITL-T,
BREMERR L TRA IR « /\ A « ERiiE
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=ICBET AMEAFREROEZLiciEdz 7 2 7)) ¥
w N e 2F—24 & Buler—% « X F—208H0
s, 2 A v ¥ a THREI%X|AIEA2 60000 & L

l
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<fF&> EHEAEARER (3.1) Ck1T3
& R U 5 1] TR D 7E 3 xX

AxXd 3.1 FiieBnT, BHElDIDITER
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Ha;, b;, ¢c;, d;, e; RUEHIAE ¥, ; i,
BEDZAF—LDBFIIEUTLUTOED EFH X
N3, (EDNRF—LDEVIEOVTIE, %18
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3 15 BRI 0 AL D,

cos ¢j+% _ Xj+% COS ?9;'—1— B Xj;--éa

COS @ ; X; , cos@; X

a; = %: ------- (ff 1. 2)
b= % --------- (1. 3)
e =EE (1. 4)
;=00 e (1. 5)
%ﬁ2£+&%+xyW(ﬁuD
T2 e (F 17D
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Y 2w
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¢;= 2 M
X, Y Y
--------- (1. 12)
T o (1. 13)
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a; :}Z - ; 4t Y cospj--- (ff 1. 14)
b _}Z 4 ; 4t Y cosgj- (ff 1. 15)
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