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1. INTRODUCTION 

Recent comparisons between the solar radia-
tive fluxes sirnulated 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 (SB) project based on the 
satellite radiation measurements. 

2. 10- 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 model 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 
conclitions as sou l hurnidity and albedo are intro-
duced as initial climatological conditions which are 
adjusted during the integration. 

3. SURFACE RADIATIVE BUDGET (SRB) 
PROJECT DATA 

Surface ,oHr radiative fluxes ia the SPE 
project database are available for the period from 
March 1985 to December 1988 (Whitlock et ai., 
1993). The results from the International 
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Satellite 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 ph-ysica1 radiative 
transfer model based ou the delta-Eddington ap-
proximation. It takes into account ali 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 surfan: 
fluxes as well as Cloud Radiative Forcing (CRF) 
and Cloud Radiative Forcing Ratio (CR,FR). By-
its deflnition, CRF is the difference i5tWëën 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 lhe cloud amount and cloud 
optical depth_mainly while CRF dependo on the 
cloud amount, clond optical deptb, cosine of solai 
zenith angle and magnitude of the surface albede. 

We compared the monthly moan values of suo-
face-solar radiative fluxos for January and Inly 
averaged over the period from 1986 o 1988. Th( 
fluxes 'core als_o_aveged ovr- thp latjt,„Ide for ,jrle  
continental regions of South \_'nntica 
coastnl zunes. Figures 1-2 sliow the result of riL 

comparison. Que can eco that simulated 
1-luxes are larger ftlEM SR P, data ir alincr4 all lati-
tudes. Tliis is relattyl mainly to the clear-. 
overestimation which, in turn, can ;30 
by the mudei underestimatioll er the ,,va 
absorption and Itz'glect of tne 
modeled d oluto ' ;_t± ■ , 	, 

are ia;:ger (srnallef. :han 	data .1-1 
leal (extratropicall region. '1 nis direcsity is relateu 
mainly to the cloud uer scheme employed by 
mode'. 

Figure 4 shows tlmt there are similar diversi-
ties betw(-,,na the CBFR vnhtes. 	, 
model reproduces ,:vell the Irl;o 
variations of eloudiness over South Arr, 'a. 
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Figure 1: Monthly mean incoming solar radiative 	Figure 3: The sarne as in Figure 1 but for the cloud 
flux atthe_surface averagecLaver_the_South Amer— radiative farcing 
ica latitudes for January (solid) and July (dashed) 
(3-year averages: 1986-1988). Plusses denote the 
rnodel outputs, curves without marks show SRB 
data. 

Figure 4: The same as in Figure _Lbut for the_cloud_ 
radiative forcing ratio. 

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

Thus, in the tropical region it simulates the smaller 
cloudiness impacL on Lhe incoming 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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