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Fig. 1

Infrared temperature at channel 10. 8 pm, microwave brightness temperatures of horizontal polarization at

channels 19. 4 GHz and 85. 0 GHz at 8.:24 UTC on 8—10 Aug, 2004 displayed from left to right panel, respectively
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Fig. 2 The center position of typhoon Ranan at 8:24 UTC on 10 Aug, 2004 from left to right panel
given by methods of NDD, PD,y and PCTg; , respectively
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Fig. 3 Distributions of rain rate near sea surface derived from PR observations at 08:39 UTC on 8 August (a),

15:53 UTC on 9 August (b), and 08:24 UTC on 10 August (¢), 2004, respectively
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Fig. 4 Height-distance cross-section of rain rate (a) along
AB line as shown in Fig. 3, near surface rain rate (b) and

corresponding albedo (¢), infrared temperatures (d) ,

microwave brightness temperatures (e) along the line
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Fig. 5 Theoretical relationship of brightness
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and optical thicknesst
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Fig. 6 Pixel distributions as a function of the brightness temperature difference (the ordinate) between channels 10. 8 ym and 12 pm
and the brightness temperature at channel 10. 8 pm (the abscissa) for precipitating clouds (asc) and non-precipitating clouds (b,d)
(The contours indicate the quantity of pixels)



.
322 B %

EE 65 &

# 1 3RFBEKaHIRREK 21 LB FIAE A Bl (E 5P
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Fig. 7 Relationships of microwave brightness temperature between 19. 4 GHz and 85 GHz for precipitating clouds (a) and

non-precipitating clouds (b) for high (I), moderate (I[) and low ([l[D clouds
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TYPHOON RANAN AS VIEWED BY TRMM COMBINED MEASUREMENTS
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Abstract

Characteristics of 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 is investigated through matching and merging data measured by
TRMM PR, TMI and VIRS. Statistics show that precipitating clouds of higher top (Ty0,s<<230 K), mod-
erate top (250 K<<T4y, <270 K) and lower top (295 K< T4y,.5) occupy about 79%, 10.6% and 10.4% ,
respectively, in total precipitating pixels in contrast to 34. 1%,16. 7% and 45. 5% of corresponding the
three cloud tops for non-precipitating clouds. Based on the relationship of both 10. 8 and 12. 0 ym chan-
nels, results indicate dominant much large size cloud droplets in precipitating clouds. On the contrary, the
effective radius of cloud droplets in non-precipitating clouds ranges in a much wider size spectrum. The re-
lationship between TMI 19. 4 GHz and 85 GHz suggests that cloud ice content is proportional to cloud lig-
uid water content within deeper precipitating clouds. Within moderate precipitating clouds, cloud ice con-
tent 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 ana-
lyzing on rain rate, column latent heating, column cloud water and ice water along radial of the typhoon, it
is found that rain rate and total latent heat in column in the vicinity of depression center are greater before
the depression 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 total latent heat in
column decrease from the eye-wall towards the outer along radial. After the mature stage of typhoon, both
of them become stable along the radial. Moreover, latent heating profiles display that the latent heat with-
in deeper precipitating clouds releases in the middle and up troposphere above 3 km. The maximum latent
heating level is at 4.5 km height. Analysis of cloud ice content and cloud liquid water content profiles for
precipitating clouds indicates similar profiles of cloud water content between moderate and deeper precipi-
tating clouds. The maximum cloud water content is about 0. 03 g/m?® located at 4—5 km altitude. While it
is about 0. 07 g/m® located at 4 km for low precipitating clouds. For non-precipitating clouds no matter
how difference of their tops, it is found profile similarities of latent heat, cloud ice content and cloud liquid
water content among them, which reflects a shortage of TRMM retrieval algorithm for these parameters.

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



