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Study of Oceanic Variabilities with Global
High-Resolution General Circulation Model
—Preliminary Results —
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To examine the role of meso-scale eddies in general ocean circulation, we have investigated
the circulation which 1s derived by using a high resolution general circulation model with
1,/4" grid spacing and 55 vertical levels. The model of this study simulates quite well the
separation of the Kuroshio and equatorial current system comprised of the Equatorial
Undercurrent and Subsurface Countercurrent etc, which have not been fully reproduced in
previous models. The model also shows the characteristics of variabilities known on the
basis of observation,such as latitudinal dependence of westward phase speed of Rossby
wave and fluctuating Indonesian throughflow. We desrcibe the mean and eddy characteristics
in the model compared with observed results, and study the role of meso-scale eddies to

%1 WREENAT 7R

*2 R[RETHER (IHEERFHNL Y & —, BEHNZELR)

*3 BELHCER, BERE, M2 FAF -

%4 Ocean Research Department

%5 Japan Meteorological Agency(former:Ocean Research Dept,JAMSTEC)
%6 Computational Science Engineering Koike Cluster,Fuji Research Institute

107



general ocean circulation.

Key Words : Global, High-Resolution,

1 RJU®IC

EFEOKRE - RETERIIEG, HERWIR ORI
REBBERI-LTBY, BEPOTEAT —VOK
BEEEOFMICITZ DEEEY % IEFEIIBRT 2 UENH 5,
INFETEL OMETIIHBIMAET (BE - BES
M2l ~4F) OFFVERVT, BFIHHHEIWEH
RIINTG A =7 L LTH, EFICIIEFE LTz,
ZFODL ) BRIZETIE, W) LT A—F A/ L
TBHAERELZER T PEERELAD, WEETTHIC
BETELREWVEIZEF VIR, -, 7E2BED
BHIERE2 ) ILCERTLIVNIINGA - 2HAHTE
7o LThH, FOREFMEHINZITIULRORET
NIRRT A EWNTE RN,

TN BMELRHOIIT A, PHERE NS
A—=ZLTEOTII R, EFVOBBEET B CinE
IO SO CIRBZHARLIEIVETH L, WHE LT 2
WIS % B DR VIEBICR - I BREEOT T V2 HET
B Z EAXTTREZEAS, WROWFETERRIE L IZEE < B
LTBY, BAREMAYy—VTEELH->TWVDEI L
I CHONTVE, BEBMOEBOEELRFIL LT,
JEREEDNS DRBKDA » FiEE, KFEEADEDD R,
NEEDPGA ¥ FENOBEBRAZET LN, TELED
MELEELTEEEINTWS, 20O LI, &ELE
WA HiHEORE| v BT 5 LT, @R L
ETWRLERTRTHE, LEDOXHIZ, FHEREL
EEFEABERICETAMENLETHEIZE 25T,
INF CEEBEREENT LT o7272010, FOL5
REPSEII T3 SN TwWir v, EERESHN L ¥ —
TITI99FNC A==y 2 —F —PEA SN, EF
BEETIVICXBEIEITEEE o7,

AEFZEO B EHERA R THBE TE®EEET
VEM-> THEBRYBEHRL, TOBEEPALILIC
Lo THHERIC X 2 BERBERNOZER, FHH»S
BEEHDRAANZALZFRSLZETHE, £ZT,
TEAFGICEFYOREET — 5 2 HWTETIVIEE
¥ACY Ty TaE, SHLILAFHREET—Y 2H
TEMENERT T2 TOEBRTIIEEDEEDF
B R IREER2ZHEAE LSO THETLIZ LD S, HF
WEB T 2 DIIFEEE) & FHRERICEAR ORFMA 7 —

158

QOcean General Circulation Model, Meso-scale

VOEEE, ZOFHEERG~ODEETHEL, TD L)
RBEROBATIIZBHEORMBEI P LELEZONS
2, BEIVFEORMBESWRTLTBY, AERTHE, &
SR EETTIVICLBIEDOFHRE LT, EFNVOH
BEINETIEALFHEERIIOWTEXRS,

2 EFIN

Hw7-£ 7 IIEINOAA /GFDLTHE 2 L7 MOM?2
(Modular Ocean Model Version 2)T®H b, ZDET
Wit Bryan (1969) 124 o TEAM L ETE FEIHESL
Eh, #O%, Semtner (1974) #Cox (1984) 24L& o
TIHSHWLNE L) hoETIVE, HAERREE
TI0ZLULEOMEEDNZDETIVDO ) A MZEF LT
Wb, COETFTNVEAVBHED—DIXET VI I
AR ETHY, OB V- T TiThbh/5tE
HRELOIE, READVURELZIETH S, 7% DF
REVEZETIVOH LWAF —ADORER/INTA—¥
Lo EEZEDTBY, £ L7z EIE GFDL 8L
TEHING,

ETFNVEELDODWTRICEE LRIZShEREEL T
FWRESLIZZEEH B, SNETRBICREINTE
7o EHIZE €5 )V (Semtner and Chervin, 1988, 1992)
IEREAFENI20L NNV TH Y, BERLATNVT AR —4
DEERED) TLBBETETWARWZ LR, FREE il
SNTVWARRATDOMEF/ER EEX 2 THICHEL BH
LTWRWnwWih EOMBENRS 72, ABFFETIIEHESS LN
WEE)HREBICBWTHE LNV ER 2 #50m & =g
BREICERELLE: (Rl). KEAMOSHEIIERE,
JeIZ1 AT, BRETHE D HALETSE DIz kb <
ERENREE L7,

E7VHIE NOAA/NGDC OHFE, Bkl 5
FOSEREEEEDT— % (ETOPO5) LT O L9
ICHRELZ, £9, 5B TFLOMET—F056
Gaussian smoothing function % ffi - THE % FigiL
L, EFVOBTFLIZENETL, EFVHEOSEL
LABFENEEPELL VWIS TEIEE, BEFRREO
WEIIEE T AEMME TE AT IERICER T A1
O, FRILDIODFEFEE, KELIOm LAET
IR EOSEDRE (F50km) 12, 1,000m A6 HEE T

JAMSTECR, 36 (1997)



#1 =5
=g

Table 1

JAMSTECR,

WIEF HODRS o ZTIKIR, 155, KEREDETE
ZWIZSREMED ERADFES F KDY

Depths of Model Levels. ZT corresponds to
the depth of temperature,salinity and hori-
zontal velocities, ZW corresponds the depth
of vertical velocities.

Level | ZT (m) | ZW (m)
1 5.00 10.00
2 15.00 20.00
3 20.00 30.00
4 35.00 40.00
) 45.00 50.00
b 55.00 60.08
7 65.16 70.49
8 75.82 81.55
9 87.29 93.59

10 99.88 106.89
11 113.90 F2L0T
12 129.63 138.48
13 147.34 157.30
14 167.26 178.45
15 189.63 202.13
16 214.63 228.53
17 242.43 257.79
18 273.16 290.04
19 306.92 A28 3h
20 343.78 363.78
21 383.78 405.3b
22 426.92 450.04
23 473.16 497.79
24 522.43 H48.53
25 574.63 602.13
26 629.63 658.45
27 687.26 717.30
28 747.34 T78.48
29 809.63 841.77
30 873.90 906.89
31 939.88 973.59
32 1,007.29 | 1,041.55
33 1,075.82 | 1,110.49
34 1,145.16 | 1,180.08
35 1,215.00 | 1,250.00
36 1,285.00 | 1,321.03
22 fd 1,357.06 | 1,396.16
38 1,435.26 | 1,479.39
39 1:523:52 1 1.574.51
40 1,625.51 | 1,685.04
41 1,744.57 | 1,814.08
42 1,883.61 | 1,964.34
43 2,045.07 | 2,137.94
44 2,230.81 | 2.336.46
45 2.442.11 | 2,560.86
46 2,679.61 | 2,811.46
47 2,943.31 | 3,087.94
48 3,232.57 | 3,389.34
49 3,046.11 | 3,714.09
o0 3,882.07 | 4,060.04
il 4,238.01 | 4,424.51
h2 4611.02 | 4,804.39
53 4,997.76 | 5,196.16
o4 5,394.56 | 5,596.03
ap 5,797.50 | 6,000.00
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Fig.3 Distribution of mean kinetic energy {(a} ard eddy kinetic energy (b) at the first level (5 m depth).
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