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A Multiscale Identifying Algorithm for Heavy Rainfall and
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Abstract Heavy rainfall in the Meiyu front and typhoon precipitation are mainly caused by meso-8 Mesoscale Con-
vective Systems (MCS). In order to identify the convective systems with different spatial scales, a multi-scale cloud
cluster identification algorithm called hierarchical K-Means clustering method is developed in the paper. The algo-
rithm is clustering radar reflectivity data in Cartesian coordinate using K-Means cluster to classify all grids according
to a criterion, and the detailed and smaller clusters are identified in the first step. The coarser cloud clusters are
formed by merging the clusters with differences less than the threshold. The algorithm and its application in nowca-
sting are described in detail for the squall line heavy rainfall and the typhoon observed by Guangzhou and Wenzhou
radars, The main conclusions are gotten as follows: (1) The clustering algorithms, which are widely used in the
field of market analysis and medicinal practice, are successfully used in meso-f-scale and meso-y-scale convective
cells identification, and the results are reasonable for the two cases. The multiscale algorithm is helpful for identif-
ying, tracking and forecasting meso-B-scale and meso-y-scale systems. (2) The convective systems with different
scales can be tracked and extrapolated with different forecast time. The further study to improve the forecast and the

evolvement of storm with the algorithm still need to be done.
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K2 BUE AR /NREEZ ARSI () FEMIEE; (b) 2=0.6;5 () 2=0.7; (d) A=0.8
Fig. 2 The effect of varying A on small-scale cloud cluster identification; (a) Original radar image; (b) A= 0. 6; (¢) A=0.7; (d) A=0.8
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Fig. 3 Observation image (left), cloud clusters identification (middle) and convective cells identification (right) at different time on 22 Mar

2005 in Guangzhou: (a) 0251 UTC; (b) 0303 UTC; (¢) 0315 UTC
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Table 1 Quantitative estimate results of the hierarchical clus-
tering method
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5; (e) K=6

Fig. 1 The effect of different K on clustering results: (a) Original radar image at 0225 UTC Sep 2005 from Wenzhou; segmentation results
at (b) K = 3, (¢) K=4, (d) K=5, (e) K=6

F5 JRIMNRSEER 2005 459 A 11 HARTE 20 EMER CED L & KEREBIEFH PN CF): (@) 01:59; (b) 02:13; (o) 02:35
Fig. 5 Radar images (top) and severe spiral rain band identification (bottom) for typhoon Khanun at Wenzhou on 11 Sep 2005: (a) 0159
UTC; (b) 0213 UTC; (¢) 0235 UTC
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Fig. 4 The variations of the area (a) and average reflectivity (b) of cloud cluster
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Fig. 6 Reflectivity clustering results and nowcasts on 22 Mar 2005 in Guangzhou: (a) Observation image of radar at 0309 UTC in Guang-

zhou; (b) small-scale cloud cluster identification; (c¢) image of 15-min forecast; (d) observation image at 0324 UTC; (e) cloud cluster identifica-

tion; (f) image of 30-min forecast; (g) observation image at 0339 UTC; (h) image of 60-min forecast; (i) observation image at 0409 UTC



