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Abstract

A 70-year integration was performed with a coupled ocean-atmosphere general circulation model developed
at NIED. The atmospheric component is a JMA global spectrum model and the ocean component is a GFDL
MOM. The model successfully simulates main climatological features although there are some systematic
errors appeared in current state-of-the-art coupled GCM. The model also simulates ENSO-like phenomena
with periods of about 3 years. The positions and magnitudes of sca surface temperature (SST) anomalics
associated with the model ENSO are comparable with those of observations.

Decadal variations in SST over the mid-latitude of the North Pacific are seen in the coupled model. The
variations also appeared in the vertical distributions of temperatures and salinities and in  the strength of
the Aleutian Low. These characteristics are similar to the observed decadal variations.
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Fig. 1 Hovmoeller diagram of SST along the equator. Smoothing by a 7-month running mean
has been applied. Contour interval is 2°C, with dense shading>>28°C and light shading <
24°Cs
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Fig. 2 Monthly mean sea surface temperature in the coupled model for (a) March and (b)
Seplember. The observed monthly mean sea surface temperature (Levitus, 1982) for (c)
March and (d) September. Contour interval is 2°C, with shading > 28°C.
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Fig. 3 The difference of the simulated monthly mean sea surface temperature from the observa-
tion (Levitus, 1982) for (a) March and (b) September. Contour interval is 2°C, with dense
shading > 2°C and light shading < —2°C.
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Fig.4 Simulated monthly mean wind stress for (a) March and (b) September, and the observed

monthly mean wind stress (Hellerman and Rosenstein, 1983) for (¢) March and (d) Septem-
ber.
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precipitation (Shea, 1986) for (c) March and (d) September. Contour interval is 2mm/day,
with shading>4mm/day.
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Fig. 6 Zonal components of annual mean wind stress

along the equator. (a) CGCM (b) observation
(Hellerman and Rosenstein, 1983)
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Fig. 7 Annual mean fields of (a) simulated tempera-
ture and (b) observation (Levitus, 1982) along
the equator. Contour interval is 1°C.
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Fig.8 Maps of the simulated SST anomalies and
wind stress anomalies for (a) June, year 32
year and (b) June, year 55. In dark shaded
region, SST anomalies exceed 0.5°C and the
regions which SST anomalies is below —2°C
are shaded lightly.
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Fig.9 Maps of the simulated sea level pressure
anomaly for (a) June, year 32 year and (b)
June, year 55. The data have been band-pass
filtered to isolate fluctuations with periods
between 2 and 4 vears.
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Fig. 10 Time series of SST anomalies in Nino3 and Southern Oscillation Index (SOI) which
indicates the normalized pressure difference between at 100°W, 0° and at 130°W, 0°.
Smoothing by a 7-month running mean has been applied for former and smoothing by a

13-month running mean for the latter.
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Fig. 12 Time sequence of SST anomalies during year 32. Contour interval in each time is 0.25°C.
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Fig. 13 Time sequence of heat content anomalies for (a) October year 31, (b) December year 31,
(c) February year 32, (d) April year 32, and (e) June year 32, Contour interval is 5X 102
m°C.
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Fig. 14 Hovmoeller diagram of (a) heat content anomalies along 9°N, (b) heat content anomalies

along the equator, (c) SST anomalies along the equator, (d) zonal component of wind
stress along the equator. For heat content, contour interval is 2x10*m°C, with dense
shading > 4 X 10°m°C and light shading<—4x10°m°C. For SST, contour interval is
0.2°C, with dense shading>0.2°C and light shading< —0.2°C. For wind stress, contour
interval is 0.01 dyne/cm?, with dense shading>0.02 dyne/cm? and light shading < —0.02
dyne/cm?. Band-pass filter has been applied to isolate fluctuations with periods between

2 and 5 years.
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Fig. 15 Time series of area (145'E—180" ; 35°"N—45°
N) mean SST anomalies in the coupled
model. Dotted line is monthly mean and thick
line indicates 4vears running mean.
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Fig. 16 (a) Time series of the [irst EOF mode for
model SST over the North Pacific. (b) Eigen
values for the first EOF mode of SST. Con-
tour interval is 0.05. Negative value is in
shaded region.
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Fig. 18 Dotted line is time series of sea level pressure
in winter (December, January, February)
averaged at 160"W—140"W ; 40°N—50"N.
Thick line is 3-years running mean.
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Fig. 19 (a) Time series of vertical profile of tempera-
ture anomalies at 140°W, 25°N. Contour inter-
val is 0625°C, with dense shading >0.25°C and
light shading <. —0.25°C. (b) As same for (a)
but salinity anomalies. Contour interval is
0.05psu, with dense shading > 0.1psu and light
shading < —0.1psu.
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Fig. 20 Sea level pressures simulated in the high

resolution coupled model. Contour interval
is 2hPa. Values helow 1000hPa are shaded.
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