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The Sensitivity Test of RHC
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Abstract

The second generation of atmosphere-ocean fully coupled model is under developed in Central \Weather Bureau. It uses more
complicated and realistic atmospheric and ocean models. The atmospheric model is the spectrum model developed by Central Weather
Bureau. The ocean Model is the MOM5 model developed by GFDL.

One of the major problems of this coupled model is the imbalance of the energy of the whole Earth system. Excessive solar radiation
is retained on the earth by the water vapor. Diagnosis of moisture fields shows too much water vapor in the middle and low troposphere in
tropical regions, but cloud water & cloud ice is less. In the atmospheric model, cloud amount is an important factor affecting shortwave
radiation, but this variable is not a predictor but a diagnostic quantity that has a positive correlation with cloud water & cloud ice. RHC
(Minimum Relative Humidity for Condensation of Water \Vapor) is an important control factor in the process of converting water vapor to
cloud water in the model. The purpose of this study is to explore the impact of RHC on the water vapor field and further analyze its impact
on climate simulation.

The test results show that the reduction of RHC has caused the global sea surface temperature to rise rapidly, the cloud water in the
middle troposphere has decreased, and the bias of shortwave radiation on the surface has increased.

Increasing the RHC in the tropics can improve the low cloud water mixing ratio in the middle troposphere, thereby increasing the
cloudiness of the middle clouds, reflecting the solar shortwave radiation, and reducing the excessive downward shortwave radiation from the
surface, but it will also cause less large-scale precipitation in the tropics.

Experimental results show that this parameter has a significant impact on the simulation of the energy budget, the
water vapor field and even the climate. It need to evaluate and study this parameter more carefully in the future.

Key words: RHC, one-tier, coupled model



