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Abstract

We examine the impact of El Nifio on mid and high latitude regions through the ocean (not through the
atmosphere) using an ocean general circulation model. In particular, we focus on two problems: (1) Can
Rosshy waves excited by El Nifio in the west coast of North America propagate to the west side of the north
Pacific at mid latitude? (2) Can Kelvin waves excited by El Nifio in the eastern equatorial Pacific propagte
along the west coast of North America to the northwest Pacific? Our model regards El Nifio as a spin-down
process of the ocean and includes the whole earth, realistic topography and the effects of heat and salinity. The
main results of our simulations are two : First, Rossby waves are dissipated by the effects of heat and salinity
at mid latitude in the north Pacific ; therefore, the waves do not propagate to the west side of the north Pacific

from the west coast of North America.

Second, Kelvin waves excited at the eastern equatorial Pacific

propagate along the west coast of North America and reach the Kuroshio Extension about 1.5 years later. This
second result affects the anomalous southward intrusion of the Oyashio.

F—7—F ! = —= =z (El Nifw), BH#EOEER F (Anomalous southward intrusion of the Oyashio),
FHEERIETR £ 7 ) (Ocean general circulation model)
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Fig.1 Fluxes of heat and salnity used in our model.
(a) Heat flux (the contour interval is 1.0X
10 % ppt/em?/sec.) (b) Salnity flux (the con-
tour interval is 1.0 X107 cal/cm?/sec.) Shad-
ing shows positive flux.

— 5] —



B KBHEEARRTZERT  Disemd  5856% 19964F2 A

Case FREE

[a) initial le] 2 year
..... v Rcan s AN L b iaa
70 S —
60 Y, sl MG o3\
5@ ¥, S s HRIILL R,
40 o
35 (e ----\::-u----.--—.-.s\\.-
a8 ST Laenan it
18
@
120 150 188 210 240 270
(b) 2 month
78 T u\\\..g-.‘\-‘.m\-:\\-.,ffff
69 Ties '-F:, L oe
59|~ L0 SR L e i -
. %,,...-._..._..,. <
40 < ordt
30 R N G AT
20 s LTI I N Sty
19 s P s Ay L0
g ~ v
120 150 180 210 240 278
lc) & month
78 ErE u\\\-‘\\\:\\\\..‘,‘—l ;
68 3 — =
50 tias -
49 > . T3
3E -;1§:--.-.----—--s\|n:-"' _::-i
20 .-gf:'—'-',',‘,‘;)-'-w,’.f}}.'f:'lf N AT o]
19 7 e VYN N ‘..’:‘ )ll'
8 = ' )
120 150 180 219 249 270 120 150 188 210 240 270
(d) 1 year

== - —

st bt ormpmd AN NS SNAN NS Nnnn ., =S =
~ s L = ":_,o ";-1-

B.158E+02 8.158E+02
—

H2-1 E1BOFEE, 77v7A%5zadhoi8E (Case FREE)
(YHEkES, 2+ AH, ©6 + AH, @14EH, (@©24FH, (03FH, @4FEE, )51FH,
HOTSIEELOZSMERS 2R T (0 A C—FEORESHB - O AR L),

Fig.2 1 Velocity vectors at the first layer. without flux (Case FREE)
(a) initial condition, (b) 2 months, (c) 6 months, (d) 1 year, (e) 2 years, (f) 3 years, (g) 4
years and (h) 5 years later, respectively. Shading shows equal phase region of dist
rbances only during the period showing clear propagation of the disturbances.
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Fig. 2-2  Velocity vectors at the first layer with flux (Care FLUX)
(a) initial condition, (b) 2 months, (c) 6 months, (d) 1 year, (¢) 2 years, (f) 3 years, (g) 4
vears and (h) b years later, respectively. Shading shows equal phase region of distur-
bances only during the period showing clear propagation of the disturbances.
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Fig.3 Time-longitude sections of northward veloc-
ity at first layer around 30°N.
The right hand panaels show the case without
flux (FREE) and the left hand panaels show
the case with flux (FLUX) at (a) 35°N, (b) 31°
N, (c) 27°N and (d) 23°N. The coutour inter-
val is 1.0cm/s. The dashed line shows an
equal phase line of disturbances in our model.
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(Sekine (1988a) MFig. 7L FEEEDR, 7277

L, 1961 87ED T —# % A FER,)

Fig. 6 Time series of wind sress averaged on 38'N-40°N : 142.5°E-147.5°E during 1961 87.
The thick solid line shows the northward component. The thin solid line shows the
eastward component. The unit is N/m? (This figure is similar to Fig. 7 in Sekine (1988a).

We used data during 1961-87.)

Sverdrup Transport(SV)
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(Sekine (1988a) ®Fig. 8 X FEORK, 72751, 1961-87TFED 7 —# % HuvTI1FRL.)

Fig. 7  Time series of the Sverdrup transport averaged

on 30°'N-37"N: 145°E 140°W during 1961-87.

The unit is SV (=10°m?/s). (This figure is similar to Fig. & in Sekine (1988a).

We used data during 1961-87.)
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Fig.8 Time series of southern limit of the first
Ovyashio intrusion and SST anomalies on the
eastern equatorial Pacific during 1961 87.
SST anormalies are averaged on 4 N-4°S,
150°W-90°W and the positive anomalies
shows a downward. A 0C’line is laid on 38N
line. Arrow shows anormalous southward
intrusion of the Ovashio within the second
year after El Nifio event. Shading shows
positive anomalies. (This figure is made from
“Report on Anomalous climate '89”)
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