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Synopsis

By using a globally or zonally averaged (so-called 0-dimensional or l-dimensional) energy
balance cliamte model based on a time-space spectral method, we examine effects of periodic
forcing due to the change of incoming solar radiation to the multiplicity of the model
solutions.

In the 0- and l-dimensional models for the forcing with such a period larger than 10%
years, we can obtain a middle solution besides the high and low extreme solutions continuing
from the solutions for constant forcing models.

In the above model an albedo-temperature feedback process is taken into consideration,
and the effect of the lag-time between albedo and temperature to the solution is examined:
A time-delay of the albedo affects the multiplicity of the solution so that the above-mentioned
middle solution exists only in the range of strong periodic forcing.
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Fig. | Solar constant observed directly from Nimbus-7 satellite (adapted from
Yamamoto!®?), The abscissa denotes the day counted from 11
November 1978.
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Table 1 Values of the parameters
C(9) and b(p) for every 10°
latitude band with half lon-
gitudinal band width of the

model land as is shown in Model land/sea distribution
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Fig. 4 Solutions for constant forcing:
(a) O-dimensional model results
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Fig. 5 Solutions for periodic forcing in O-dimensional model.
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Fig. 10 The steady solutions for the constant forcing, when the effect
of cloud on the albedo is taken into consideration.
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