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ABSTRACT

The parameterization of the tropical cirrus microphysics in climate models involves substantial
uncertainties. In this paper, the effect of the tropical cirrus cloud radiative forcing on convective property
and hydrological cycle of the tropics in the climate model is studied. Using the CWB climate model, four
integrations with the different intense of the tropical cirrus cloud effect, resulting from the various treatment

of the ice water content in those clouds, have been performed.

The comparisons of results show that the enhancement of the tropical cirrus radiative forcing
associates with a heating source for the tropical upper troposphere. The total diabatic heating rate and
precipitation increase in regions of active convection. However, the precipitation seems to decrease in
regions of east Pacific ITCZ. According to the vertical profile of composite latent heating rate and potential
temperature, results also indicate that the tropical cirrus radiative forcing suppresses the height of deep

penetrative convection and then decreases the relative humidity in the tropical upper troposphere.

We have analyzed the budget of the hydrological cycle in the tropics. The results show that the tropical
cirrus radiative forcing enhances the amount of the local water vapor shortage in regions of active
convection. They also reveal that the area of active convection shrinks and upstream area of subsidence
enlarges in the tropics. Basically, the area variation is crucial for the balance of the hydrological cycle in the
tropics. In addition, since the atmospheric radiative cooling rate associated with more intense the tropical
cirrus radiative forcing decreases, the amount of the tropically (even globally) averaged precipitation and

surface latent heat flux suppresses in order to balance the atmospheric energy.

Key words: Cirrus, Climate model.





