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Abstract: Precise estimation of precipitation in Taihang Mountains is crucial for understanding water cycle

and providing support for water management in Haihe River Basin. By using Doppler radar, this study de-

veloped the Z-I relationships with different time windows (1 —25 h) in three counties in eastern side of

Taihang Mountains using radar reflectivity (Z) and rain gauge data (I) {from June to September during

2013—2014. By dividing the 45 precipitation events into three categories: Light, moderate and heavy, pre-

cipitation was precisely estimated from different Z-I relationships under different categories. Take the
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rainfall event on 9 July 2013 as an example. It showed that (1) the errors of estimated precipitation from

different time windows declined firstly, then rose up as the time windows moved from 1 h to 5 h, and the

lowest error appeared in 2 h., (2) The 2 h Z-I relationship greatly improved the precision of moderate rain.

(3) The estimation of heavy rain also improved when the 2 h ZI relationship was applied to the rainfall

event that happened on 9 July 2013,

Key words: Doppler radar, precipitation estimation, Z-I relationship, moving time window method,

Taihang Mountains
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Fig. 1

Distribution of Doppler radar (black pentagram) and

automatic rainfall stations (black dots) in research area (heavy line)
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Table 1 Number of rainfall stations under different

altitudes and distances from Doppler radar

MR /m WA/ BERGRUEE RS km A/
<500 25 24~50 9
500~800 12 50~85 21
800~1300 4 85~100 11
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Table 2 Correspondence between the distance from Doppler radar station to an object

and the elevation height from different observation angles

¥E B /km 0~20 20~35 35~50 50~230
fism/” 3.4 2.4 1.5 0.5
LI E A7 5 B/ km 0~1.19 0.84~1.47 0.92~1.31 0.44~2.0
1. 5740 s XoF o 5 B/ km 0~0.52 0.52~0.92 0.92~1.31 1.31~6.02
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Fig. 2 Comparison of RMSEs of estimated rainfall from different methods

under different rainfall grades

(a) heavy rain, (b) moderate rain, (c¢) light rain

[Squares represent RMSEs from moving time window method (1—5 h); triangles represent

RMSEs from PFT; rhombuses represent RMSEs from DA
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Fig. 4 Scatter plots between measured and estimated rainfall intensities

by three methods during the rainfall event on 9 July 2013
(a) DA, (b) PFT, (¢) 2 h ZI relationship
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Fig. 6 Same as Fig. 4, but for the rainfall event on 19 September 2013
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