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Radar-based quantitative precipitation estimate in the Three
Gorges region of Yangtze River

LI Zhe', YANG Dawen', HONG Yang™’, QI Youcun*’, CAO Qing””
(1. Tsinghua University, Department of Hydraulic Engineering, State Key Laboratory of Hydro-science and
Engineering, Beijing 100084; 2. Hydrometeorology and Remote Sensing Lab and Department of
Civil Engineering and Environmental Science, University of Oklahoma, Norman, OK, USA, 73072;
3. Advanced Radar Research Center, National Weather Center 4160 Suite, Norman, OK, USA, 73072;
4. College of Atmospheric Sciences, Nanjing University of Information Science & Technology, Nanjing, 210044;
5. NOAA/ National Severe Storms Laboratory, Norman, OK, USA, 73072)

Abstract: Weather radar can detect spatiotemporal variability of precipitation in high resolution, but it
suffers several sources of error. In this study, over the Three Gorges region (TGR) in Yangtze River, we have
developed a first version of single radar based quantitative precipitation estimation (QPE) algorithms
including various critical procedures, such as beam blockage analysis, ground clutter filter, rain type
identification, and multiple Z-R relations. Current radar based QPE shows obvious range dependent
performance, which suggests it could only reliably retrieve rainfall within the range of 100 km. Further,
comparison among three datasets processed with different algorithms reveals that beam blockage is one of
major error sources; within the range of 50km, affected by ground clutters, false alarm is another typical
error. Multiple Z-R relations have effectively reduced bias at various ranges. The overall performance
indicates that radar QPE generally underestimates (overestimates) typical stratiform (convective) storm
rainfall events, and as a whole, it tends to slightly underestimate hourly rainfall during the 2010 summer.
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Fig.1 Locations of ground rain gauges and WANXIAN radar in the Yangtze Three Gorges region (TGR)
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Fig.2 Flow chart of major algorithms contained in the radar
rainfall estimates system of the Three Gorges region.
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Fig.3 Maps of beam blockage level (left) and hybrid-scan strategy (right) for WANXIAN radar
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Fig.4 Vertical integrated liquid water content map (left) and rainfall type classification results (right) for WANXIAN radar
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Table 2 Evaluation statistics for accumulated rainfall amount during 2010 summer storms
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Fig.7 Comparison of evaluation scores at different range extents among three hourly radar rainfall estimates datasets
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