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CHARACTERISTICS OF PRECIPITATING AND NON-PRECIPITATINGCLOUDS IN
TYPHOON RANAN AS VIEWED BY TRMM COMBINED M EASUREM ENTS

Fu Yunfei’? LiuDong® Wang Yu' Yu Rucong® Xu Youping? Cheng Rui?

1 School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026
2 Institute of Atmaospheric Physics, CAS, Beijing 100029
3 China Meteorological Administration, Beijing 100081

Abstract

Characterigicsof infrared temperatures, microwave brightness temperatures, cloud ice/ liquid water , rain
water and latent heat for precipitating and non-precipitating clouds in typhoon Ranan occurred in the northwest
Pacific Ocean in August 2004 isinvestigated through matching and merging data measured by TRMM PR, TMI
and VIRS. Satigtics show that precipitating clouds of higher top ( Tgio.s <230 K) , moderate top (250 K <
Tg10.8 <270 K) and lower top (295 K < Tgi0.8) occupy about 79 %, 10.6 % and 10. 4 %, respectively , in tota
precipitating pixelsin contrast to 34.1 % ,16.7 % and 45.5 % of correponding the three cloud topsfor non-pre-
cipitating clouds. Based on the relationship of both 10. 8 and 12. 04 m channdls, resultsindicate dominant much
large sze cloud dropletsin precipitating clouds. On the contrary , the efective radius of cloud dropletsin norr
precipitating clouds rangesin a much wider sze pectrum. The relationship between TM1 19.4 GHz and 85 GHz
suggests that cloud ice content is proportiona to cloud liquid water content within deeper precipitating clouds.
Within moderate precipitating clouds, cloud ice content is relatively stable but cloud liquid water content varies
greatly. While within deeper and moderate non-precipitating clouds, cloud ice content shows inverse proportion
to cloud liquid water content. By andyzing on rain rate, column latent heating, column cloud water and ice war
ter along radia of the typhoon, it isfound that rain rate and total latent heat in column in the vicinity of depres
son center are greater before the depresson development into typhoon, which suggests an important role of the
latent heat release in Ranan typhoon coming into being. During development of the typhoon, rain rate and tota
latent heat in column decrease from the eye-wall towards the outer adong radia. After the mature stage of ty-
phoon, both of them become stable along the radial. Moreover , latent heating profiles digplay that the latent
heat within deeper precipitating clouds releasesin the middle and up tropogphere above 3 km. The maximum la
tent heating level isat 4.5 km height. Anayssof cloud ice content and cloud liquid water content profiles for
precipitating clouds indicates smilar profiles of cloud water content between moderate and deegper precipitating
clouds. The maximum cloud water content is about 0.03 g/ m® located at 4 - 5 km dtitude. While it is about
0.07 ¢/ m® located at 4 km for low precipitating clouds. For non-precipitating clouds no matter how difference of
their tops, it isfound profile amilarities of latent heat , cloud ice content and cloud liquid water content among
them , which reflects a shortage of TRMM retrieva algorithm for these parameters.

Key words: Typhoon Ranan, TRMM , Precipitating cloud, Non-precipitating cloud , L atent heat.



