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Method Study of Classification and Recognition of
Thunderstorm System Less than 50 km
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Abstract: To solve the problem of automatic classification and recognition of thunderstorm system with
horizontal scale less than 50 km, four features are constructed, including the density feature of thunder-
storm system, emigation rate, liquid water content and cumulative liquid water content. There are signifi-
cant differences in these features between hail and short-time intense precipitation. In addition, these fea-
tures can be used to describe complex system that generates hail and short-time heavy precipitation at the
same time. In view of the relationship between cumulative liquid water content and time series, the itera-
tive mechanism is introduced in the classification tree. Experiments show that the recognition rate of sys-
tems generating short-time heavy precipitation is as high as 89. 1% and the false positive rate is 9. 5% ,
while the recognition rate of systems generating hail is 79. 8% and the false positive rate is 3. 5%. The av-
erage critical success index (CSI) reaches 80.0%.

Key words: thunderstorm system less than 50 km, density feature, emigation rate, liquid water content,
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Fig. 2 Examples of systems generating different weather systems

(a) severe precipitation, (b) hail and severe precipitation, (c) hail
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Fig. 6 Calculation of emigration rate
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Fig. 8 Classification tree of thunderstorm system less than 50 km
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Fig.9 Three-dimensional graphs of hail system

and severe precipitation system with high reflectivity
(a) hail system (200906361100, maximum horizontal

width is 25 km), (b) severe precipitation system
(200808100142, maximum horizontal width is 30 km)
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Table 2 Feature values of systems in Example 1
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Fig. 10 Three-dimensional graphs of hail system

and severe precipitation system
(a) hail system (Tianjin 201406261118, maximum
horizontal width is 30 km), (b) hail and severe
precipitation system (Nanchang 201406010612,

maximum horizontal width is 40 km)
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Fig. 11

(a) — (e) small systems without severe weather in Tianjin, maximum horizontal width is 30—50 km;

(f) — (h) small precipitation systems in Nanchang, maximum horizontal width is 30—50 km
(a) Tianjin 201507160754, (b) 201507160800, (c) 201507160806, (d) 201507160812, (e) 201507160818,
(f) Nanchang 201406100700, (g) 201406100706, (h) 201406100712
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