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The Contrast Analysis of Raingauge Density Calibration and Impacts
of Single Raingauge on Radar Rainfall Estimates

DONG Gaohong' LIU Liping®
1 Tianjin Meteorological Observatory, Tianjin 300074
2 State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract: Based on the three different types of precipitation data of Tianjin and Doppler radar observational
data, using the radar rainfall estimation grid point field derived from the all valid raingauge calibration as a
“true” value, the accuracy of radar rainfall estimates by 14 different raingauge density calibrations is stud-
ied, and the contribution of one raingauge to radar rainfall estimates is also analyzed. The conclusion can
be drawn as follows: (1) Radar rainfall estimation error is bigger when the raingauge calibration density is
lower, then estimation results are not satisfactory. However the estimation accuracy of radar is continu-
ously improved and estimation error is significantly reduced, with the raingauge calibration density in-
creased. (2) Calibration on different types of precipitation needs different raingauge densities, which is re-
lated to the nature of precipitation. When the precision of radar estimation is equal to the precision of the
“true” value, the raingauge maximum density on calibration radar is required to be one raingauge per 121
km?. (3) Any increased raingauge site, whose precipitation is zero, has no impacts on radar rainfall esti-

mation. When it is not zero, the estimation error would appear around the site (over- or under-estimate) ,
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and the deviation of estimation is closely related to the average precipitation and the distribution of rain-

gauge density around the raingauge site. (4) When randomly increased (decreased) precipitation of single

raingauge site, the radar would be over- or under-estimated the precipitation around the raingauge site, and

the degree of over- or under-estimates and the area of bias are related to the density of the surrounding

raingauges and the changes in the size of precipitation, which was unrelated to the type of precipitation and

either unrelated to the variation of precipitation over time.

Key words: radar-raingauge calibration, raingauge density, types of precipitation, impacts of single rain-

gauge, estimation error
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Fig. 4 Showing the location of the increased raingauge (a.b), (numbers 1,2 indicate the different
sites, the circle shows the distribution around the raingauge site) and the absolute error distributions
of radar rainfall estimation at 18:00 UTC July 14, 2008 (¢) and 00:00 UTC April 19, 2009 (d
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Table 1 The variation of the selected raingauge precipitation and the relatively maximum absolute error of radar rainfall estimation

2008.07. 14 i 1 iR 2 2009. 04. 19 i 1 i 2
/UTC M /mm il 2 M /mm Al 2 /UTC M /mm AR 2 M/ mm Al R 2
17 2.1 —0.7 2.8 —1.5 00 1.6 0.7 1.3 —0.2
18 4.2 —0.9 10. 6 2.6 01 0.6 —0.1 1.7 0.7
19 6.8 1.2 9.7 2.8 02 0.9 —0.2 2.0 0.5
20 20. 1 0.9 3.4 —0.8 03 0.6 0.2 2.9 1.6
21 7.1 1.5 16. 1 3.0 04 0 0 2.2 0.1
22 4.4 1.2 1.9 —5.3 05 0 0 2.5 —0.9
23 1.8 —0.3 0.3 —1.0 06 0 0 1.9 0.1

VAW >0 228 AT T > <0 2 AT FUAE 5 06 (OB i s = b 1)
Note: Estimation value =0 (<Z0) represents relative “true” value being higher (lower) estimating.
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Fig.5 Impact of the radar rainfall estimation by reducing single raingauge site precipitation (UTC)

(a) the location of the selected raingauge at the maximum density of raingauge net,

(b) the absolute error distribution when reduced to the half precipitation of the raingauge site.

and (¢) the absolute error distribution when reduced to zero of the raingauge site
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Fig. 7

Impact of radar rainfall estimation by increased a single raingauge precipitation

at 1900 UTC July 14, 2008 and at 0300 UTC April 19, 2009

(a) the absolute error distribution when precipition increased 10 mm,

(b) the absolute error distribution when precipition increased 20 mm
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