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Application of raindrop size distribution data from a disdrometer network

to quantitative precipitation estimation
ZHANG Yang"?, LIU Liping’, HE Jianxin', WEN Hao"?
(1.Chengdu University of Information Technology, Chengdu 610225 ;2.Chinese Academy of Meteorological Science, Beijing 100081)

Abstract: The objective of this study is to investigate the possibility of using drop size distribution data to assess the bias of radar echo in—
tensity and to estimate precipitation quantitatively by fitting Z—R relationship in real time. Taking three precipitation processes occurred in
the south of Jiangsu Province as examples, we have analyzed the consistency among the raindrop size distribution data, radar data and the rain
gauge data, and then estimated precipitation by using disdrometer network method and traditional method, respectively, with comparing the
precipitation estimation’ s accuracy of the two methods. The results show that the echo intensity observed by radar and disdrometers have a
good consistency. While the averaged rainfall intensities calculated by rain gauge data and disdrometers data have some differences in magni—
tude, their trends showed a general consistency. Error of the two methods is bigger for convective than for the stratiform precipitation esti—
mates. The disdrometer network method has a clear advantage with respect to the traditional method when the convective precipitation is esti—
mated. But when the stratiform precipitation is estimated, the disdrometer network method is slightly better than the traditional method, whose
bias and relative error are smaller and the estimated precipitation total is closer to rain gauge observation. From overall evaluation results, the
skill of precipitation estimation by using disdrometer network method is better than the traditional method.
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Fig.1 Geographical distribution of radar stations, distrometer stations (serial number) and precipitation stations in Suzhou and its surrounding areas.

(a) Radar station (small boxes) and distrometer station (red triangles). (b) Precipitation station (red and blue dots, the calibration

groups and the assessment group are denoted by red and blue dots, respectively).
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Fig.4 Raindrop spectrum characteristics at Xiangcheng during a precipitation event occurred in the southern Jiangsu from January 13 to 14 in 2015.

(a) Average raindrop spectrum of stratiform cloud and convective cloud, namely, number density (N (D)) changing with diameter (D),

and (b) average total number density (V) of precipitation particle and average diameter (d) changes with time.
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Fig.6 Temporal variations of (a) A value calculated with disdrometer network method and traditional method, (b) average

relative error, (c) root—-mean—square error and (d) ratio of estimation and criterion value by radar calculated

with the two methods above from 14:00 BT 13 to 11:00 BT 14 January 2015.
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