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Abstract: Radar Quantitative Precipitation’ Estimation (QPE) iseg componentof shortterm
andnowcastingwhich plays an important roletimanyaspectsuch as QantitativePrecipitation
Forecas{QPF) heavy precipitationvarning; urban watertp geological mountain torrent disaster,
and fine weather serviceln this paper,«spatial distributiorharacteristics ofadar QPE over
Beijing-Tianjin-Hebei regionisranalyzed using theadarQPE dataand automatieveatherstation
1h precipitation dataduring ‘summerfor period of 20112016 Specifically, a new kind of
climatological correctiomlgorithmis proposedResults show thahe radalQPEcan wellreflect
the northeast to southwest distributioh observedtotal rainfall However, the radar QPE is
underestimated.over, the \ northwest the northeast and southwest mountain siresnd
overestimatedver thepiedmont zonef the northeastnountain area. Besidefg)se precipitation
estimationis found‘over thenorthwestregion of BeijingTianjin-Hebei region. Precipitation over
the Beijing city estimated by radar is thelosestto observation Then, thenew proposed
climatologicalcorrectionalgorithm isappliedfor the 1h radar QPE to calibrate the radar. Results
of testshow thatthe BIAS, mean absolute error (MAEjoot mean square error (RMSEhd
relative RMSE (RRMSEgare all reducedafter correctionIn particulay the redudion percentage
of BIAS reactkesmore than 50%t moststations.The reduction percentage BIAE, RMSE and
RRMSE isabout20% in the eastern and southern plain pastsd is relatively small in the
northern and southwestern paffsst of pecipitationcasesshows thatthe strengthof radar QPE
is closer tothe station observations andhe highresolution structure oprecipitationis still
captured by radar afteorrection Furthermorethe BIAS, MAE and RMSEf precipitation case
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are all reduced,and thecorrelation coefficienwith the observationss incresed. Hence,the
climatologicalcorrectionalgorithm canimprove the accuracy of thedarQPE. The correction
algorithm is of high popularization value and can be widely irsether areas.
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Beijing-Tianjin-Hebei region
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Figure 1. Distribution of topographeight (unit: meter) over thedling-Tianjin-Hebei regionWhite dashed lines

indicate five different sulbegions. Aread AreaZa Area® Aread Areab represent Beijing city agplain area

Northeast mountain area, Northwest mountain area and Southwest area
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Figure 2. $hematic diagrarof station dstribution (indicated byblacksquares) and radar locations (denoted by
red dots). BJ, TJ, CZ, SJZ, QHD, CD and ZB represent Beijing, Tianjing, Cangzhou, Shijiazhuang, Qinhuangdao,
Chengde and Zhangbei radars, respectively
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Figure 7. As in Fig.5, but for error distribution after climatological correction. Abnormal samples have been
removed prior to constructing these figures
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Figure 9. 1h rainfall distribution on201607231000UTC. (a) AWS observational rainfall, (b) interpolated AWS
rainfall, (c) radanQPE befomrrection and (d) radar QPE afteorrection Units aremm for (a}(d)
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