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1. INTRODUCTION

Recent comparisons between the solar radia-
tive fluxes simulated at the Earth’s surface by
atmospheric general circulation models (AGCM)
and observations indicate that models tend to
overestimate incoming solar fluxes (Wild et al.,
1995). In this study, the results of a simulation
experiment using CPTEC/ COLA spectral GCM
are analyzed by comparing its surface radiative
flux output with the data provided by the Sur-
face Radiative Budget (SRB) project based on the
satellite radiation measurements.

2. 1-YEAR RUN OF.CPTEC/COLA AGCM

The CPTEC/COLA AGCM is a modified ver-
sion of the Center for Ocean, Land and At-
mosphere Studies (COLA) model (Kinter et al.,
1997). It was run with the Kuo convection scheme,
at T42L18 resolution. The shortwave radiation
code employed by the model is based on the
method of Lacis and Hansen (1974) taking into ac-
count Rayleigh scattering, water vapor and ozone

absorption as well as scattering-and absorption by

_cloudiness.. The cloud cover scheme uses the pa.

rameterizations of Slingo (1987).

The moclel was integrated for 11 years, from
September 1985 to December 1995, using NCEP
initial conditions of 15 September 1985. Monthly
observed Sea Surface Temperatures (SST) are used
as forcing boundary conditions. Other boundary
conditions as soil humidity and albcdo are intro-
duced as initial climatological conditions which are
adjusted during the integration.

3. SURFACE RADIATIVE BUDGET (SRB)
PROJECT DATA

Surface suivr radiative fluxes in the SRB
project database are available for the period from
March 1985 to December 1988 (Whitlock et al.,
1993). The results from the International
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Sateliite Cloud Climatology Project (ISCCP) and
the Earth Radiation Budget Experiment (ERBE)
were used as inputs into the two radiative transfer
codes in order to compute the fluxes. In this study,
we utilize data obtained with the method of Pinker
and Laszlo (1992}, which is the physical radiative
transfer model based on the delta-Eddington ap-
proximation. It takes into account all main ab-
sorbing and-scattering atmospheric substances.

4. RESULTS OF THE COMPARISON

The comparison was performed for the South
America region for 3 years from 1986 to 1988. In
order to study the impact of cloudiness, we com-
pared separately the all-sky and clear-sky surfac:
fluxes as well as Cloud Radiative Forcing (CRF)
and Cloud Radiative Forcing Ratio (CRFR). By
its "definition; " CRF igthe difference bétween the
net fluxes in the all-sky and clear-sky conditions,
and CRFR is the ratio between the incoming fluxes
with and without cloudiness. The magnitude ot
CRFR depends on the cloud amount and cloud
optical depth mainly while CRF depeuds on the
cloud amount, cloud optical depth, cosine of solar

~zenith angle and magnitude of the surface albede.

We compared the monthly maan values of snr-
face-solar radiative Huxes for January and Julv
averaged over the perind from L08R r- 1988, The

. fluxes were also averaged oves the laginude for the

contiuental regions of South ‘\mnrica
coastal zones. Figures -2 show the result of the
comparison. One can sce that simulated all-skv
Hluxes are larger than SRB data in ahnosi all lati-
tudes. Tlis is related mainly to the clear-siv -inx
overestimation which, in turn, can o ..o .oaa0c

cocluding

by the model underestimation of the wo o o
absorption and wegicet of th ool vt T T
modeled ~haolute vasie s e N
are largor (smaller thau the 303 datd i o ooop-

ical {extratropical} region. 1:us diversity is related
mainly to the cloud ~over scheme erpinved by the
model.

Figure 4 shows thet there are similar diversi-
ties between the CRFR values. Mo
mode! reproduces well the mau
variations of rloudiness over South Aot a.
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Figure 1: Monthly mean incoming solar radiative.. .

flux at_the surface averaged over the South Amer—
ica latitudes for January (solid) and July (dashed)

(3-year averages: 1986-1988). Plusses denote the-

model outputs, curves without marks show SRB

data.
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Figure 2: The same as in Figure 1 but for the
clear-sky flux.

Thus, in the tropical region it simulates the smaller
cloudiness imipact ou the incomiug solar flux at
the surface in July (dry season) and larger effect
in January (wet season). On the contrary, in the
extratropical region the effect of clouds is larger in
July in the winter than in January in the summer.
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Flgure 3: The same as in Figure 1 but for the cloud
-radiative-forcing.
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F1gure 4: The same as in Fxg;ureLhut foni:heizloud.

- radiative forcing ratio.
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