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1. BU®IC

REBERONZCETAEMELEX D LS, @12 DI ED—DICRADIGERIM A58
Fohad, —#ic, IEERIABEICH LT’ BIICEREMLL T, $7-1%, b2 IcI5aaR
2RI (FEFEARED) ICBRE L TR 2 BT A HEL, ovEa— 2 2 Hw TR
RREZHEN IS AEL Do 77 0—F03 5. BENICR OGS, IEDEEL
LTEEEF VEAWLY, COLIREFNVCREELZLOPOEELDINDTTEIEFYX
FLREEEHL. INLEETNVOBMEICL T 3225, FNTROEHMERT LE
1DEHiTh5b. BHELZIHEEC CNOOBBHEFTVEZEAED S, #0FN
DEE A EL SN LB SFEDbRL TS,

B|FE 10 4Ll B 72 o T, FA1Z Lorenz(1963) % Charney and DeVore(1979) i< & - TE
A SN EAL L 2 REIERE T )V OIERAEE L BERN IR T & 72 1970 4845 80
ERHT T, ICAEES B TR b 4+ A8 SRR (VAT b)) BEAT
THEELETHESTELDOT, TN 2 RANFOFRBRMBICCHL £ ) L RA D
TTHDL. BEFE — b (BH - RH,1985) ICb F LD L IS, T DL D BT,
RERFABRPLMMERRENZOBMEIC L & 67, BERRIPABEET V2 S8
KO T SELMBCIENTHL LMo TETz S5 FAOFETH o
DHBRFIEIRA 7 =X T 4y 7 EF VOFOIERI G HEE L A, KEBETREROERY
HER RO D I EITTE T (R, 1993).

A DFEE T, B H F ORFZE Tid %2 v 4%, ENSO(E] Nino-Southern Oscillation) D133
16 S N7-FERRIE 7V (Vallis, 1986) Z#EML, T OIEGRBEZ BT T 5 2 Lk ), 2
BMOKEEET VTH 4 A% HEHEESTRRTH 52 L 2RT.
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¥ | mechanistic models Be, HEXK, S8
{7 | mechanistic circulation models | E2 7, Btk =&

%4t | general circulation models e, BARR, HE®H
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Fig. 1. (a and b) Time series for 1947 to 1985, of
average sea-surface temperature anomaly (°C, an-
nual cycle removed) for (a) the eastern equatorial
Pacific (10°N to 10°S, 100°W to 80°W) and (b)
the central equatorial Pacific (170°W to 120°W,-
5°S to 5°N). (¢) Time series of eastward surface
wind anomaly (m sec™*) in the central equatorial
Pacific. Winds are combined averages over re-
gions 150°E to 140°W, 0° to 10°N and 160°E to
160°W, 0° to 10°S. All series are of 5-month
running means. The overall similarity of the fields
is suggestive of large-scale controlling processes,
and thus indicates that a low-order model can
capture much of the essential dynamics. [Data
courtesy of T. Barnett] -
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2. ENSO & Vallis(1986) €7 )L

El Nino & i3, 462 i — e B IR EATEROBEARD LREOZ LT, 20 L
LY BB ROBMASHEET S, F 72, Southern Oscillation & 13, BIAFERO# ERES
N —) —HIZEEYT Bl Nino & FHICEIE L Tvw5b. ENSO OEIBED 1947 55 1985
EDHIC BT 2EH % Figl SRT T, K2 § T Vallis(1986) & 0 51H). KREE
El Nino 4 R ¥ ki, 1957 4E, 1965 4E, 1972 4E, 1982 #EICHE T o TV 5. ENSO DFF L L

T, R0 &) R AHFET 55,
o FEEB (HAR) WREHTH .
o BEDEMICHE T BEANDH 5.

o KEGHER A ¥ F B IZFREOZE 472 v,

=Dk 7% ENSO DiFE % Si88 L5 2 MBI £ 7 V7%, Vallis(1986) 12 & » TRE
X 7= (Fig2). TF Vid, FEHER (u), FE B £ URBRERDOEKER Tw, Te) O 3 EH
DFBRI BT HRERARDP HH 5.

%’ti = B(Ts — Tyw)/2Az — Clu — u™) o
Y o o~ Ts)/282 — ATy — T @
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U
(Wind field, partially driven by (Tg-Tw))

T — T T T — T

U
Wind driven horizontal advection Upper ocean
: temperatures affected
\ Twe *Te 7 by upwelling and
horizontal advection
Upweliing W VW Downwelling J
AZ | — 2
_ AX _ Deep ocean
\ Te < T f Constant temperature
P4

Fig. 2. Schema of model. Below the “thermocline” the temperature is constant, T. The wind, driven in
part by the temperature gradient (T, — T,), generates a current which, by mass continuity, generates
upwelling or downwelling as well as horizontal advection. Now if aT/8t = —(#T)x — (wT), and
normal velocities are zero_at domain boundaries, then 4T, /de= [0 — w(T., + T.)/2)/Ax +
(T + T,)2 — 0)/Az = w(T ~ T.)/12Ax, since w/Az = u/Ax by mass conservation. Addition of
damping terms gives Eq. 2. Similarly for Te.

%F%E =u(Tw — T)/20z — ATy — T 3)

ST, A B, C,uwt T TSNS A= ThHbB. COVAT ADOEEBRONEI ST A—
RN, F s OBRIREN, B LU, AR - ERHRONT A -5 BEE T ERNTF
ETHRBL I EHNTE S, Fig3 MUEM LT X —F IS L TR NIFEEEHDO—
BT, 44D 5 8 EREDEE T “ElNino” 252 & T»b, HERWOHEL ERITH A X
BTHBHILVELPTHSL. T/, v DR LFEHEELE 52 TREEST 5 &, “El
Nino” DEEE D 4510 BEIcERT A, 3512, HEOEE Az 2/ T5 &, REET
FHBAIL TINS5, b OERIE, ERD ENSO DR ETRTODTH 5.

3. BbhHIZ

ElNino BLUFENSO KL T, 8 S HBOREET VARES 1, EERREINT
W3, 2 TR L7 Vallis(1986) DEF Vi, B b BE/L XN b D TH 545, ENSO D
B MR ICEE T X Tna, I, ENSOGEEIMNZEER #"ROWEIZELT TE
UBAZ LERLIEEDL VIR TH 5.

BHEF VI L AT 7 0—FRAEETFNVEHAVWEHE LB TCH L. KBERE
FVIZERLZIEEE Y AT A OT, MPMEME LS LTHEARRIEL LPRWw, £0L
& FPRBEECLRR (Y o-L) REEBETEIBLTBV T ArEHFEERLT
FERLIER IV PO VT B LW OFERFEE LS. BECEVEMELE
FNTIRH B, HEEFIVO L) IMTEE, ATEOF -5 — OERIRTRETH S, &
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Fig. 3. (3) Typical model time scrics of ». Parameters
chosen correspond to frictional time scales (C) of 1/4
month ™}, temperature decay time scale (4) of 1 year™, e
mean forcing current (#*) of —0.45 m scc™!, basin size u ° 2

(Ax) of 7500 km, and T* of 12°C. A and C are similar to

those of many modeling studics (6, 8). The parameter »* has the value of typically obscrved mean near-
surface westward currents (17). T* is a typical temperature difference across the thermocline (18). A
realistic value of B is difficult to assess. The valuc used here (2 m? scc™? C™Y) is approximately equivalent
to supposing a current of 35 ¢cm scc™' can be generated in 1 month by a temperature differcnce
(Te — T.) of 2°C. (b) Trajectory of system projected onto #, (T, — Ty,) plane, over a period of 12
years. Arrows indicate dircction of flow. Model has previously been integrated for several years, and the
wnidal conditions “forgorten.” Time-stepping uses fourth-order Runge-Kurra,

I EEEFVR, ECETHELARML T APE L OMESZBLTWAE. SNL Ik
EFNVEEEEE72D, K2 AT A THDIIMER 508, B DO X KIERET IV
DEI % B TRVWEFVILETH L, FRFROFFEERL T, BRIIEDET
FELFOTT TR L OFEHLEL VL & ).
ABEEBROBNEESICALELTYS, T2 27—V 3 YOBEAI L ZHEED
G- Ry b7 = oAb, BEFIOBEAFERIC L IEERILZ EOFLVEIE NS L. £
5 DBEET, EHOEA 0107 BEOTEIFMANZET VE AW T, £ DIFRRIEEY
FHIFARD LN TEBL LI TR oTET MHEAETIRD 245, 25T, KIBERET
VETHRENCARLNLIDO TR ZVIAEEDNRS,

SEE

Charney, J.G., and J.G. DeVore, 1979: Multiple flow equilibria in the atmosphere and blocking.
J. Amos. Sci., 36, 1205-1216.

Lorenz, E.N., 1963: The mechanics of vacillation. J. Atmos. Sci., 20, 448-464.

RHEEA - AHKE, 1985: SR LA AT 4 — _KEFIBT 2BROLER— &
%Hf5E / — b, 151, 145pp.

Vallis, G.K., 1986: El Nino: A chaotic dynamical system? Science, 232, 243-245.
&M BB, 1993: HHAL X NL7-FEERIE 7 VIS & B KSRV RE O, KA, 40, ENElH.
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Bisohad, . KOMITRIC R AOEEEI S
b, CORBBOABHRENSOBBEF LRI L gy
EROPNANSY - ThHD, ZDEL DEY - BEs
BROREWTRT Y 2~ 7 VESEOBE L BEK
EHI Vo NVEBRTH B LISERI NS,

3 {EHFEKBIRERBERICRITTHE

g4 SUMTEHER O LI ¥ 5 #iEkiE 0EE
LRAGKKBERICOAZLEREEL 5, —FlE LT,
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Integration of Multiple Satellite Data for Estimating Sea Surface Transport

CEBEEE (BMEEHMAE) . 1B & (FRAZH)
Kouzai Katsutoshi(Kobe Univ. of Mercantile Marine)
Tsuchiya Kiyoshi (Teikyou University)

Abstract: A sea surface transport model integrating the non-divergent geostrophic surface transport
model with an input of sea surface temperature and the wind impact model with an input of sea
surface wind speeds has been developed to estimate the sea surface transport, south of Japan under
the influence of winter monsoon. The estimated transport by the model is verified by the transport
from the surface to the depth of 120 meters obtained from the data of a shipboard acoustic doppler
current profiler (ADCP) and the geostrophic transport obtained from the dynamic calculation along the
observation lines. Results indicate that the sum of the geostrophic transport obtained by the
dynamic calculation and the wind-driven transport estimated by the model along the observation line
accounts most of the observed transport from the ADCP data.
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TABLE 1 Volume Transport in the Upper 120 meter Layer
Across the Observational Section Shown in Fig. 2.

Section Transport Subsection Transport
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A - B -0.3
B-¢C +19.2
c-3 -8.4
0M-06 -4.5
D-E -5.4
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F-G -3.3
0G6-T0 -9.9
G- +1.2
-1 -3.65
-4 5.7
J - K -8.7
K- L +7.35
L-H -12.3
M- N +0.5
TOTAL -3.8
(unit:Sverdrup
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Fig. 2. Distribution of horizontal transpori normal
Lo Lbn observalion lines in the upper 120 meler layer.
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