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THE IMPACT OF THE DIURNAL VARIATION OF SOLAR
RADIATION ON THE CLIMATE MODELING

La Li  Zeng Qingcun

(Frssituse of Atmospheric Physics, Academia Sinica)

Abatract

In order to investigate whether or not the diurnal variation of selar radiation is important
in the climate modeling, we have carried out a sensitivity study by using a Two-level Atmo-
spheric General Circulation Model. Taking the climatological zonal mean of July as the ini-
tial state and integrating the model up to 40 days, the averaged for last thirty days state is
taken as the simulated monthly mean. The diurnal variation of solar radiation is included
in one tun but excluded in the other run. Comparing the results of the two runs, we found
that without the diurnal variation of solar radiation, (i) both zonal mean precipitation and
evaportation are reduced, especially on continents; (i3) at low latitudes the soil moisture is re:
duced; (iii) cloudiness is increased almost at all latitudes; (iv) net incoming radiation energy
at the top of the atmosphere is significantly reduced; and (¥) the net heating ratio of the gro-
und is reduced, and hence the ground temperature is also reduced except the areas where the
soil moisture 15 reduced a lot.

The same experiment about January hawe also been done, and the similar results have
‘been obtained.

Our results of numerical simulations show that the diurnal variation of solar  radiation
should be taken into account in the model for the climate modeling and the short to medium
range prediction of precipitation, otherwise it migh result in a considerable errors in the pre-

dictions.



