0577-6619/2010/68(5)-00717-30 Acta Meteorologica Sinica SRk

REMEBTBEMNETEREWET
AR ERERE

HA AR RAERS KREH O
TIAN Fuyou'? CHENG Mingha® ZHANG Yaping* YAO Yanfe®

L RS RBAOE5ERE st , 100081

2. HZERAL PG, JE50,100081

3. EARZRRIEHEN L, LA, 100081

4. FRW LR HIK 401147

5. ARIJr IR LA H) LM 072751

1. Chinese Academy of Meteorological Sciences, Beijing 100081, China
2. National Meteorological Center of CMA, Beijing 100081, China

3. Meteorological Observation Center of CMA , Beijing 100081, China
4. Chongqing Municipal Meteorological Bureau, Chongqing 401147, China
5. BGP, Zhuozhou 072751, China

2008-07-14 W & »2009-01-02 i [n].

Tian Fuyou, Cheng Minghu, Zhang Yaping. Yao Yanfei. 2010. An investigation into the effect of rain gauge density on estimating

the areal rainfall using a radar-gauge calibration algorithm. Acta Meteorologica Sinica . 68(5) .717-730

Abstract The effect of rain gauge density on estimating of areal rainfall using a radar-gauge calibration algorithm is studied,
which is based upon the dense rain gauge reported data and Hefei CINRAD/SA radar observed reflectivity data over the Foziling
and Xianghongdian sub-catchments located in the Huaihe River basin with five meiyu front precipitation events occurred during
22 June to 11 July in 2003. The Z-I relationships of Z=200I"% and Z=300I"* were both used to obtain the guessed radar rain-
fall, and the areal rainfall derived from 12 rain gauges were chosen as the “true” value. By reducing the number of calibration
gauges from 12 to 1 gradually, the corresponding areal rainfall series based on the radar-gauge calibration algorithm and the rain
gauge networks were obtained and compared with the “true” values. The results show that the accumulated rainfall derived
without calibration has significant underestimates by about 20% — 50% over both the sub-catchments for all the five cases stud-
ied. The more rain gauges used, the better results were obtained, and the single gauge calibrated radar rainfall seems unstable.
The results obtained using the radar-gauge calibration algorithm show great priority to those derived from rain gauge networks
only while the gauge number and locations were fixed. Moreover, when the error of precipitation estimation is less than 10%
with the stable RMSE(Egys) and high correlation coefficients, the corresponding gauge density is one per 700 km* or so for the
Xianghongdian sub-catchment, and per 900 km? or so for the Foziling sub-catchment, respectively.

Key words Rain gauge density, Areal rainfall, Meiyu front precipitation, Radar-gauge calibration procedure
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Table 1 The calibration radius and corresponding mean representative areas for the different calibration gauge numbers
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Table 2 The duration and precipitation type
for the three cases studied
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