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Abstract: The cloud detection technology is one of the key steps to implement the application of the assimi-
lation of the Atmospheric Infrared Sounder (AIRS). Mitch Goldberg’s cloud detection is a very fast model
based on an empirical combination of 3 tests applied to AIRS channel and co-registered AMSUA channels.
The cloud detection does not need to apply a channel bias correction. Also, it is relatively independent of
atmospheric prior information, except for sea surface temperature. According to the Mitch Goldberg’s
thought of cloud detection, the original 3 tests of NESDIS-Goldberg cloud detection scheme have been im-
proved to 7, 4 in sea surface and 3 in land surface. The improved cloud detection is conducted to AIRS
FOV of the land and sea respectively with the use of GRAPES-3DVAR (Global/ Regional Assimilation and
Prediction System). There is a cloud, if every single FOV passed the cloud detection scheme. The NES-
DIS-Goldberg cloud detection scheme and GRAPES-Goldberg cloud detection scheme are used to detect the
6 scenes of AIRS on 1 July 2006 respectively. The analysis result shows that, the GRAPES-Goldberg
cloud detection scheme can effectively find out the FOV contaminated by cloud, and the clear FOV ac-
counts for 10. 1% of the total FOV,
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Fig. 1 AIRS channels distribution
The blue points are all the AIRS channels; the 323

channels for data assimilation are indicated

by red circles; channels for cloud detection

are indicated by black triangles
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Fig. 3 At different stages of cloud detection, the scatter diagrams of the brightness temperature
simulated by background and the brightness temperature observed at window channel 787 (unit:K)
(a) Before cloud detection. The cloud contamination FOV's detected by 4 different steps are indicated by

green, purple, aquamarine and yellow dots respectively; (b) Test_General; (c) Test_General+ TestAj;

(d) Test_General+ TestA+TestSST1; (e) Test_General+ TestA+ TestSST1 -+ TestSST2
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Fig. 6

(a) Before cloud detection, the brightness temperature of 6 AIRS scenes

at window channel 787 on 1 July 2006;(b) The image of cloud was released by MODIS
instrument (quoted from http://modis. gsfc. nasa. gov); (¢) After
NESDIS-Goldberg cloud detection; (d) After GRAPES-Goldberg cloud detection
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Table 3 The result of two cloud detection schemes
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