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Abstract Cloud detection is, by using various algorithms, to determine whether a pixel (or small area that is
viewed by the satellite at a given time) is cloudy, clear or undecided. It plays an important role in analyzing satellite
images, since the cloud influences should be removed from the images in the earth study, and then the authors can
pick up clouds and to know where and how much the clouds are. Moreover, it is useful to determine the possible
effects of clouds on climate in remote and mountain regions. In order to do this, the purpose of this study is to sys-
tematically present several algorithms of cloud-detection; and to find a more accurate algorithm that is helpful to un-
derstand the condition of cloud water over Qilian Mountains.

In this study, the cloud detection algorithms established with the multi-channel data of GMS-5 are introduced.
There are four channels including two infrared split channels, visual channel and water vapor channel in GMS-5. A-
bout 3000 digital-data samples are taken out from the satellite images. The multi-channel cloud detection contains
five kinds of samples including cloud, land, water, desert and snow-pack in four satellite channels. The study peri-
od is from July 1 to September 30, 2002 and the study area is from 8. 65° N to 59. 65° N and from 73. 22° E to 134.
42° E covering the whole China (1024 X 1024 pixels).
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Based on the theory of remote sensing and the statistical characteristics of samples, cloud detection algorithms
are established. In the first test, the algorithm is commonly used through utilizing thresholds of the GMS-5 infrared
and visual channels. The threshold values are built only from the two channels and to obtain results that contain
most pixels of cloud, but the threshold values are changing with the season or solar altitude. When comparing the
result images with the visual images, it shows that the detected pixels decrease in higher latitudes and increase in
lower latitudes. The second algorithm is designed by using the difference of gray levels between two GMS-5 infrared
channels, and the threshold of infrared 1 and water vapor channel. In the detected images, the second algorithm is
also affected by latitude. The detected cloud pixels are less in higher latitudes, and are more in lower latitudes,
which is reverse from the first algorithm. Although it has only been tested in the daytime, because the second algo-
rithm derives little effect from visual channel, it should perform quite well in any time as well. Moreover, there are
four stable thresholds in the second algorithm. The third algorithm is more accurate, which is based on the two
aforesaid algorithms. Because the third algorithm inherits the strongpoint of the two aforesaid algorithms, its results
show that it can offer improved technique of the cloud detection applied to GMS-5 imagery. Investigating the quality
of the three algorithms, it is showed that the multi-channel incorporate method of cloud detection achieves a good a-

greement with the visible picture. However, it is difficult for the three algorithms to distinguish clouds from snow

packs in GMS-5 images.
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in the figures are results of cloud detection
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