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Abstract The concepts of cloud-rain transform are presented and the four regional radar precipitation estimation equations are
proposed. Our research is focused on the expression methods and evaluation criterions of errors of Aps regional radar precipitati-
on estimation equations. The reason for radar precipitation estimation error is analyzed, and a new data quality control method
is proposed to judge erroneous radar-raingauge data pairs through restraining ,; within a reasonable range. The cloud-rain
transform coefficient Ap; of a single station is a spatial-temporal function with strong weather and geographic characteristics.
The single station misestimate factor s, is given by the relative deviation of Ay to the power of o7 ' from Ayps to the power of
bi', and it reveals that the fundamental cause of precipitation estimation error is the difference between single station observed
Ay, and the whole region common Ags. Originated from y; , the four other factors describing regional precipitation estimation er-
rors are defined: the regional average absolute misestimate factor u,, the regional precipitation misestimate ratio us, the re-
gional precipitation absolute misestimate ratio ys and the regional average absolute misestimate value Ey. The physical mean-
ings of the four factors are explained and their correlations are analyzed. In the RASIM method, the Ags regional precipitation
estimation equation shows the advantage of zero error of regional total precipitation estimation (us = 0) both in theory and prac-
tice. The factor pa is the average value of each single station |y | among the whole region, and can be interpreted as a general
expression of coherence and deviation of multiple Ay from Ags. The factor u, is closely related to the weather system structure
and the complexity of its evolution process, however, it is unrelated to the amount of precipitation and incapable to judge pre-
cipitation estimation error value. The factors y s and Ey are related to both ps and precipitation, and thus they are reasonable
and suitable judge criterions for precipitation estimation errors. The experimental evaluations from radars at Wuhan during the
four rain events give a value of total absolute misestimate ratio pr|s| less than 30% , which is a decrease of 7% compared with
that without quality control.
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Fig. 1

Analysis chart of the error from the Ays regional radar precipitation estimation equation

(a. Sketch map of AQgr; = i X Qi » the misestimate of single station, in which each curve is the Zp-Q¢

relationship line with equal Ag(or equal 4;); and b. function curves of 4;, the misestimate factor of single station, in

which each curve shows the change of p; with Ag;/Ags under the different by factor)
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Table 1 The hourly values of us and ps; from the four kinds of precipitation
estimation equation during 01:00 —12.00 BT 2 Jul 2008
B Ass AMS e A Ao
“s uls #s #18| “s Hls| #s wisl
01 1 0. 00 0.30 -0.13 0.34 —0.58 0. 60 -0.62 0. 64
02 1 0. 00 0.33 -0.15 0.37 -0.64 0. 65 - 0.65 0.67
03 Hf 0. 00 0.31 -0.20 0. 37 -0.51 0. 56 —0.55 0.59
04 B} 0. 00 0. 36 -0.20 0.45 -0.67 0.71 -0.67 0.72
05 i 0. 00 0.29 —0.20 0. 38 —0.43 0.49 —0.47 0.54
06 Hf 0. 00 0.25 -0.24 0.37 -0.44 0.48 —0.52 0. 56
07 B} 0. 00 0. 26 -0.22 0. 37 -0.92 0.93 -0.92 0.92
08 Hf 0. 00 0.29 -0.20 0. 37 —0.50 0.53 —0.60 0.63
09 1 0. 00 0.32 -0.21 0.41 -0.62 0. 65 —0.66 0.68
10 K} 0. 00 0.33 -0.20 0.39 —0.69 0.71 -0.71 0.73
11 0. 00 0.33 -0.24 0.38 -0.62 0. 64 —0.66 0. 68
12 B} 0. 00 0.33 -0.27 0. 44 -0.73 0.75 -0.76 0.79

K 2
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g.2 Distribution of the rain gauge network
hin a radius of 200 km from the Wuhan radar
( * : conventional observation station and

: intensive observation station)
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Fig.3 Analysis chart of the relation between ps; and pa for the rain event during 01:00—15:00 BT 2 July 2008

(a. Qo | scatter diagram, black thick real line is scatter trendline; and

b. s -pa scatter diagram, black thick real line is line of ps = pa)
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(or equal y;); and b. 4 the frequency distribution without the quality control and with the three kinds of the quality control)
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