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Abstract The polarimetric radar measurements are sensitive to the types, shapes, and sizes distribution . It is a
useful remote sensing tool for the study of hydrometeor classification. A fuzzy logic system for classification of hy-
drometeor type based on polarimetric radar measurements is described. First, the membership function of fuzzy logic
method is constructed according to the feasibility of scattering and orientation of different kinds of hydrometeors,
and the asymmetric trapezoidal membership function is chosen as the form of the membership functions. Then, the
method of classification of hydrometeors based on polarimetric radar measurement is discussed in detail by using
KOUN radar observation data. The feasibility and rationality of its application in operation are also analyzed. The

main conclusions are got as follows: (1) Fuzzy logic method based on polarimetric radar data can be used in hydro-
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meteors classification, and the results are basically reasonable based on two case studies. It can reveal the develop-

ment course of weather system, and classify hydrometeor types, but still need be further studied. (2) Although the

classification result is coarse and has no definite value, it still can be used to initialize meso-scale numerical weather

prediction models, offer reference to daily weather forecast and evaluate the results of artificial weather modifica-

tion. It can provide reference in the polarimetric radar operation of China. (3) It may be not hail but big rain drops

although the value of reflectivity is larger than 60 dBZ based on data analysis.

Key words fuzzy logic, dual linear polarimetric radar, hydrometeor type, membership function
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F5 Dry Snow (DS)
TF¥K Dry Crystal (DC)
1223 Wet Snow (WS)
T4 Dry Graupel (DG)
&% Wet Graupel (WG)
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KUKE LarGe hail (LG)
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Table 2 Membership function values of polarimetric variables for 10 types of hydrometeors

DR RA DS DC WS DG WG SH LG HR
T(Zw) X1/dBZ 0 23 0 0 0 38 39 48 53 45
Xz /dBZ 0 27 0 0 0 40 42 50 56 50
X3/dBZ 22 58 35 25 43 50 54 60 70 70
X/dBZ 28 63 41 32 46 52 56 62 70 70
T(Zr) X,/dB —0.2 0.1 —0.2 —0.3 —0.3 —0.6 —0.8 —0.6 —2 —1.2
X»/dB 0.2 0.6 0.2 0.2 0.2 —0.4 —0.4 —0.4 —2 —0.8
X;/dB 0.8 3.8 0.5 5 2.6 0.8 2.6 0.4 —0.8 0.8
X/dB 1.2 4.3 0.7 5 3.2 1.2 3.2 0.6 —0.2 1.2
T(Kpp) X1/ ¢« km™! —0.3 —0.4 —0.1 0.3 —0.2 —0.8 —0.4 —0.8 —1.2 —0.8
X3/ « km! 0 0.2 0.2 0.5 0.3 —0.4 0 —0.5 —0.8 0.2
X3/ « km! 0 12 0.5 1.5 2.0 0.4 2.0 0.5 0.8 12
X, /() « km™! 0.3 12 0.8 1.8 2.3 0.8 2.2 0.8 1.2 12
T(onv) X1 0. 96 0.92 0.92 0. 90 0.75 0.92 0. 90 0. 90 0.92 0.82
X 0. 98 0. 97 0. 97 0. 96 0. 84 0. 97 0. 97 0. 97 0. 97 0.92
X3 1 1 1 1 0.93 1 1 1 1 1
X 1 1 1 1 0.98 1 1 1 1 1
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Fig. 4 Classification results at 1903 UTC by (a) P;multiplicative inference rules and (b) Pjadditive inference rules
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