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Abstract The millimeter-wavelength cloud radar has obvious advantages over weather radar and lidar because it can provide
more information on cloud particle. It becomes an effective instrument in the detection and study of cloud characteristics. This
work is focused on automatic classification of cloud echoes detected by the millimeter-wavelength cloud radar. Based on 161
samples of cloud echoes, the value ranges of characteristic quantities and other parameters are obtained for six types of cloud,
including cirrus, altostratus, altocumulus, stratus. stratocumulus and cumulus. Automatic classification of clouds has been re-
alized by using the multi-parameters threshold discrimination method with these value ranges in a hierarchical order. The auto-
matic classification results are evaluated by comparing with that of manual classification, which shows a 84 % consistency be-
tween the two methods. The automatic classification method cannot well identify stratus and cumulus clouds due to the limited
number of samples (6 stratus samples and 8 cumulus samples). With more samples, more reliable information of the character-
istic quantities for various types of clouds will be obtained, and the accuracy of automatic classification definitely will be im-
proved. The cloud classification technique developed in this work based on millimeter-wavelength cloud radar observations is
highly expected to promote the operation of automatic cloud observations in the near future.

Key words Millimeter-wavelength radar, Multi-parameter threshold method, Cloud observation, Cloud classification, Auto-

mation
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Table 2 Statistical results of basic characteristic parameters for six types of cloud

Sc St Cu Ac As Ci
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Table 3 Statistical results of uniformity characteristic parameters for six types of cloud
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Table 4 Statistical results of relative
differences in characteristic parameters

for altostratus and altocumulus clouds

FAES i Ac.As HI%t 2 (E
-2 B SRR T 0. 377064
S R B/ ME 0. 110099
S 4 A F i K AE 2.513609
2% 58 0. 267089
T T8 e /ME 0. 175695
RS IN 0.229115
TH IR E 0.071913
=R o ME 0.043487
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- 35 2 T i 0.067153
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= /ME 0.112325
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Fig.1 Flowchart for distinguishing altostratus from altocumulus
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Fig.2 Flowchart of automatic classification technology for

cloud echoes observed by millimeter-wave radar
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