HBMAKEHLXFRITER %315 B-1 763 4 243
Annuals, Disas. Prev. Res. Inst, Kyoto Univ., No. 31B-1, 1988

B — BRI A7 PVEEIZE BRIV F—
FEREETV (1)

SIS M- JHE RE - TR

ENERGY BALANCE CLIMATE MODEL BASED ON A TIME-SPACE
SPECTRAL METHOD (II)

By Tatsuya IwasHiMA, Hiroyoshi HaTazAwWA
and Ryozaburo Y AMAMOTO

Synopsis

By using a 2-dimensional energy balance climate model based on a time-space spectral
method, we examine an effect of periodic forcing due to the change of incoming solar radiation
and of zonal and meridional asymmetries of thermal forcing due to the land-sea distribution to the
multiplicity and sensitivity of the model solutions. The abrupt change in response to the con-
stant and periodic zonally asymmetric forcing are obtained as in the 0- and 1-dimensional models
(Iwashima, Hatazawa and Yamamoto? ), but the feature of the solutions is rather different from
the former results: The abrupt change of response to the forcing belongs to the high extreme
solution in the present model in contrast to the low extreme one in the earlier model. Another
interesting result in the present work is concluded concerning an effect of zonal and meridional
asymmetries of forcing due to the land-sea distribution.
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Fig.1 Model land-sea distribution.
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Fig.3 Global mean temperature for the constant forcing of wave mode T with the constant

forcing of zonal mode T9, T9 and T3 The abscissa denotes the ratio of the magni-
tude of the wave forcing to its present value Q,.
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Fig. 6 Global and time mean temperature for the periodic forcing of zonal mode T3, T9 and
9 with the constant forcing of zonal mode. The magnitude of zonal forcings used is
in the present condition. The abscissa denotes the ratio of the periodic zonal forcings

to its present value.
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Fig.8 Global and time mean temperature for the constant forcing of the wave mode 7T} and
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Horizontal distribution of temperature (7°), albedo (ALB) and heat capacity
(C) of the Northern winter, spring, summer and autumn for the constant forc-
ing of wave modes QR=0 in the case of Fig. 8. The units of Tand Care in
°C and W/m?/K, respectively. The contour intervals for 7', ALB , and C
are every 20°, 0.1, and 1 in each unit, respectively.
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Fig.11 The same as Fig. 10, but for QR =—0. 58.
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Fig. 12 Time variation of zonal mean temperature (T'), albedo(ALB) and heat capacity ()
for QR=0 (in the lefthand side) and QR=—0. 58 (in the righthand side), correspond-
ing to Figs. 10 and 11, respectively. The abscissa denotes the phase angle expressed
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