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Table 1 Channel characteristics of Ice Cloud Imager

i 4% / GHz I 7 /K Wtk LIRS
183.317.0 0.7 \Y% SRt/ dle
183.31+3.4 0.7 \Y KRR M 2k
183.31£2.0 0.7 \Y AR e 2k
243.20+2.5 0.6 V+H I 13 18
325.15+9.5 1.1 \Y KRR M 2
325.15+3.5 1.2 \ VSR T e
325.15+1.5 1.4 \ KRR M
448.00+7.2 1.3 \ KRR M e
448.00+3.0 1.5 \ KR
448.00+1.4 1.9 \ i Sa/T e
664.004-4.2 1.5 V+H 138 3

22 KEEBEHE

TEA SCH 5 B, KRB R B = R 1 1 4 LA
P i 4 Bk 25 85 £ R & Global Environmental Multi-
scale(GEM) AL {ff HL45 8] . GEM 2l in&E K55
T R Al 55 KR TR T &Y £F A TR0 AN B )
&G . GEM 1KV 73 #F 5 0l 4 & & 4 10 km
2.5 km .1 km % 0.25 km. %F [ T 10 km 7K 3F 5 9
B KA R 79 2 % T A e RS
57 )2 o A SCI O ELAE & 43 BE R A2 (0.25 km)
15 B 5 A-train TDETE 2014412 H 7H I — 4
PR, ZHE AR 25, L g KR
BB, 4k T L o Bk S 6 200 km, GEM
D5 B B A5 RN 2 R



X T 37 5 - 2K /0 2 K oK 7 R0 i G A AR 765

®2 GEMTEHHEESH

Table 2 Core variables in the GEM simulation outputs
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Fig.1 Cloud particle distribution in the selected zone
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Fig.2 Brightness temperature simulation results for each ICI channel
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Radiative Transfer Simulations for Millimeter/Submillimeter—-wave
Ice Cloud Imager

Liu Yuli"?,He Jieying', Liu Heguang', Dong Xiaolong'
(1.Key Laboratory of Microwave Remote Sensing, Chinese Academy of Sciences, Beijing 100190, China;
2.National Space Science Center, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Ice clouds remote sensing is in an ongoing focus as ice clouds play an important role in atmospheric en-
ergy budgets due to their reflection of sunlight and their entrapment of infrared radiation. Submillimeter-wave ra-
diometry is an important technique in detecting ice clouds because of its distinctive advantage over other remote
sensors. Developing a complete radiative transfer model that links the ice cloud parameters and the brightness
temperature observations is of critical importance. The paper builds up a forward model that rigorously handles
the ice particle scattering based on the Atmospheric Radiative Transfer Simulator (ARTS), and we conduct the
simulations on a cloud cross section for the upcoming Ice Cloud Imager (ICI). The results indicate that the ICI
channels possess high sensitivity to the ice cloud microphysics, and only the low—frequency channels are sensi-
tive to the liquid clouds. For the double sidebands with the same center frequency, the large frequency—-offset
channels show higher brightness temperature values in clear sky conditions, and they have larger BT depres-
sions when encountering thick ice cloud layers. The forward model allows us to develop retrieval algorithms up-
on it in the future.

Key words: Ice cloud remote sensing; (Sub)millimeter-wave radiometer; Radiative transfer model



