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cipitation reproducibility over tropical oceans and

The Impact of Changes in Closure of Zhang-Mcfarlane Convection
Scheme on Precipitation in GRIST Model

XU Ting', LI Xiachan®’, CHE Yuzhang', PENG Xindong”*, DU Yu'
(1. College of Atmospheric Sciences,Chengdu University of Information Technology, Chengdu 610225, China;2. State Key Laboratory of
Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China;3. 2035 Future Laboratory, PIESAT Information Tech-
nology, Co. Lid. ,Beijing 100195, China ;4. CMA Earth System Modelling and Prediction Centre,Beijing 100081 , China)

Abstract : The closure in Zhang-Mcfarlane (ZM) deep convection scheme is revised to reduce the excessive tropical pre-
cipitation for a Global-to-Regional Integrated Forecast System ( GRIST). The closure in the ZM scheme that convection
consumes all Convective Available Potential Energy (CAPE) in a specified adjustment time is revised to consume a cer-
tain proportion of CAPE. 95% , 90% , 80% and 75% of CAPE were selected for sensitivity experiments and the impact
of the revised closure on the simulated precipitation, cloud and radiation is evaluated. The simulation results indicate
that the precipitation is highly sensitive to the consumed proportion of CAPE by convection. Incompletely consuming
CAPE reduces the precipitation in the tropical regions, such as the positive biases of precipitation in the equatorial east-
ern Pacific, southeast Pacific, Amazon and Indonesia are reduced. Comparing the sensitivity experiments results, the
annual mean of precipitation for 95% and 90% CAPE consumption is closer to the observation. The 90% CAPE con-
sumption simulation alleviates the double ITCZ bias in the autumn and summer. The reducing the amount of CAPE con-
sumption can lead to the frequency of light precipitation reduction and the intensity of light precipitation in the tropical
Pacific increase. Compared with precipitation, cloud and its radiation effects have no obvious sensitivity to convective
consumption of CAPE.
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