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Abstract

This paper describes the detailed characteristics of heavy rainfall events occurred in
Chungcheong province on 15 and 16 April and from 6 to 8 August 2002 based on the analysis of
raingauge rainfall rate and radar reflectivity from the METRI' s X-band Weather Radar located
in Cheongju. A synoptic analysis of the case is carried out, first, and then the analysis is devoted
to seeing how the radar observes the case and how much information we obtain. The highly-
resolved radar reflectivity of horizontal and vertical resolutions of 1 km and 500 m, respectively
shows a three-dimensional structure of the precipitating system, in a similar sequence with the
ground rainfall rate. The radar echo classification algorithm for convective/stratiform cloud is
applied. In the convectively-classified area, the radar reflectivity pattern shows a fair agreement
with that of the surface rainfall rate. This kind of classification using radar reflectivity is
considered to be useful for the precipitation forecasting. Another noteworthy aspect of the case
includes the effect of topography on the precipitating system, following the analysis of the
surface rainfall rate, topography, and precipitating system. The results from this case study offer
a unique opportunity of the usefulness of weather radar for better understanding of structural
and variable characteristics of flash flood-producing heavy rainfall events, in particular for their
improved forecasting.
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Fig. 1. Distribution of precipitation amounts during 2300 KST 15 to 1200 KST
16 April 2002 around Cheongju radar site.
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. 2. Hourly precipitation amounts of several synoptic stations near Cheongju from 2300 KST 15 to
1700 KST 16 April 2002.
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Fig. 3. The radar reflectivities of 3 km (a), cross section A-A’(b), and cross section B-B’(c) on 0200 KST

16 April , 2002.
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Fig. 4. Same as Fig. 2. except for 0000 6 KST to 0000 8 KST.
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Fig. 8. Topography around Cheongju radar site.
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Fig. 10. Time cross section of radar reflectivity at several weather station from 2300 KST 15 to

1500 KST 16 April, 2002.
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Fig. 12. Time series of radar reflectivity at 1.5 km, echo classification by Biggerstaff and
Listimaa(2000) and 20-min rainfall in several stations.
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Listimaa(2000) and 20-min rainfall in several stations.
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Fig. 13. Spacial distribution of variance of precipitation time series of two heavy rainfall case.
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Fig. 14. Distribution of time rate of average rainfall intensity(mm/hr) (a) 1 (b) 5 (c) 10 (d) 20 and
(e) 30 minutes.
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