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Study on Correlation Between Cloud Characteristic Parameters
and Precipitation in North China
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Abstract; Based on the hourly cloud structural characteristic parameters retrieved by FY2E satellite

and hourly rain gauge data from 10:00 to 15:00 every day in Hebei, Henan and Shanxi provinces during

2013—2014, the relationship between cloud parameters, such as cloud top height, cloud top tempera-

ture, optical thickness and particle effective radius, and hourly rainfall was analyzed. The main conclu-

sions are as follows. When the optical thickness increases, the precipitation probability increases. Moreo-

ver, the optical thickness has more indicative significance to the precipitation probability than other cloud

parameters. Once the optical thickness exceeds 20, the precipitation probability would increase obviously.

In addition, double cloud parameters or multiple parameters are superior to single cloud parameter in the

identification of precipitation. Among the 4 cloud parameters, there is a positive correlation between opti-

cal thickness and precipitation intensity. The key influence in precipitation intensity is optical thickness,

and the next is cloud top temperature or cloud top height. However the correlation between particle effec-

tive radius and the precipitation intensity is not obvious. In the period of precipitation, if cloud optical

thickness is lesser than 20 or between 21—30 and cloud top temperature exceeds —15 °C , the probability

of light rainfall on the ground will be maximum; if cloud optical thickness is between 21—30 and cloud

top temperature is lower than — 15 °C , or cloud optical thickness exceeds 30 and cloud top temperature is

higher than —30 °C, the probability of moderate rainfall on the ground will be maximum; if cloud optical

thickness exceeds 30 and cloud top temperature is lower than —30 °C , the probability of heavy rainfall or

storm rainfall on the ground will be the maximum. Therefore, comprehensive analysis of optical thick-

ness, cloud top temperature, cloud top height and particle effective radius are more effective to determine

precipitation probability and precipitation intensity.

Key words: cloud characteristic parameters; precipitation; optical thickness; correlation



