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Abstract It has been the focus for meteorologist to estimate the distribution and amount of regional rainfall by using
weather radar, but the previous work mainly depends on the statistic relationship between radar reflectivity factor
(Z) and rainfall rate (I). Since the 1970s, much effort has been put in the study of combining radar and rainfall-
gauge to estimate regional rainfall. However, the performance of the radar initial field used for calibration largely af-
fects the ultimate accuracy of estimation and rainfall distribution in this combination. Thus, this paper focuses on
the capability of the radar initial field to describe the spatial distribution of the rainfall, which is very important for
improving the precision of estimating regional rainfall by radar and rain-gauge.

After analyzing the disadvantage of the radar initial field formed by using the four previously methods—Plan
Position Indicator (PPI) product of low angle, Constant Altitude Plan Position Indicator (CAPPID) product of three
kilometer, PPI product of Hybrid Scan, and profiles of radar reflectivity, it is found that the time-consistency is not
considered enough in above four methods by us. Therefore, based on the demands of initial field, a new method to
form the initial field of radar data, Time Weight Average (TWA) Method, is proposed. The theoretical analysis of

the new method indicates that it can overcome the random error of the radar initial field and eliminate the influence of
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ground clutter on the estimation precision to some extent. Furthermore, it can recover the actual rainfall distribution
in the area without the radar echo due to blocking effect of ground-based target, and reflect the migration of the
rainfall echo. As a result, the composite radar initial field shows in good accordance with the actual rainfall distribu-
tion, Analysis of the actual radar and rain-gauge data collected during 1996 — 1997 indicates as follows:

(1) The TWA method sufficiently considers the time consistency between the radar detection and the observa-
tion of rain-gauge, so it can improve the capability of the radar data to describe the strong center and the spatial dis-
tribution of the rainfall. Thus, it meets the demands of regional rainfall estimation by radar and rain-gauge on the
initial field of radar echo.

(2) The initial field of radar echo formed using the new method accords with the surface observation in the
characteristics of the center location, scope and the values of rainfall, and its accuracy of single point is higher than
other initial fields. More than 70 percent of the initial error of the composite radar initial fields is under the initial er-
ror at every observational time. It means that the initial error is decreased.

(3) The TWA method shows the clear physical concept and can be treated simply.

The principle is used to form the initial field of the CINRAD/SA radar data in the Huanghe River and Huaihe
River valleys rainstorm forecasting system in 2003. The result indicates that the TWA method is able to improve the

initial field for estimating rainfall by radar, and reflect the actual rainfall distribution preferably, thus improves the
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accuracy of estimating regional rainfall.
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Fig. 1 The sketch map of time-weighted average method
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(a) 1502 UTC

(b) 1522 UTC
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Fig. 2 Distribution of rainfall estimated by radar at different time (units: mm). Rainfall contour lines are 0.5, 2, 5, 10
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(a) 1502 UTC

(b) 1522 UTC

(d) 1539 UTC
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Fig. 3 Distribution of rainfall after calibrated at different time (units: mm). Rainfall contour lines are 0.5, 2, 5, 10, 20, 30
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B4 BEEEBORMEI AR CRAL: ) (O REBIENSIRETEL: (DZRHER A RBTR. SFHEZIEIE 0.5, 2. 5, 10, 20, 30
Fig. 4 Distribution of rainfall estimated by composite radar data (units; mm): (a) Before calibrated; (b) after calibrated. Rainfall contour

lines are 0. 5. 2, 5., 10, 20, 30
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Table 1 Relative errors of rainfall estimated by different initial fields
. T S FEXFR2E Relative error/ %
:j:fion Accumulation of st TA) AR =45
gauges /mm 15:02 15:22 15:33 15:39 Composed by time-weight average

84 Hua’an 0.1 64 64 265 64 44
A1 Pinghe 16. 4 96 95 86 89 89
M¥4  Nanjing 5.3 97 96 71 84 91
=%  Yunxiao 6.8 85 89 92 96 93
%11 Dongshan 1.3 90 88 79 90 91
4  Zhao’an 0.1 64 54 64 64 51
I Zhangpu 10. 6 97 92 83 83 87
M Zhangzhou 24.8 54 90 97 98 94
K# Changtai 31.8 64 69 80 76 73
Ji  Longhai 1.3 88 88 68 68 76
[f]%¢  Tong’an 0.3 21 87 21 21 9
L% Anxi 5.5 86 82 63 23 57
k% Yongchun 1.2 65 28 65 74 53
®% Nan’an 2.8 69 64 69 69 52
BN Quanzhou 0.6 70 78 61 54 74

X2 FARYVESERAKERHENIRE

Table 2 Relative errors of rainfall estimated by using optimal correction in different initial fields

plkn i S AHXFiR2E Relative error/ %
Station Accumulation of I )RR
gauges / mm 15.02 15.22 15:33 15:39 Composed by time weight average

1E4: Hua’an 0.1 64 78 265 64 15
SE-F1 Pinghe 16. 4 6 6 6 6 6
®% Nanjin 5.3 6 6 6 6 6
=%  Yunxiao 6.8 5 5 5 5 5
%1l Dongshan 1.3 2 2 2 2 2
4% Zhao’an 0.1 64 54 64 64 0
il Zhangpu 10. 6 6 6 6 6 6
M Zhangzhou 24. 8 5 5 5 5 5
K# Changtai 31.8 14 1 26 26 1
Jeit; Longhai 1.3 2 2 11 2 2
[f]%Z  Tong’an 0.3 5 116 5 5 5
% Anxi 5.5 2 2 2 2 2
k% Yongchun 1.2 4 4 4 4 4
P4 Nan’an 2.8 2 2 2 2 2
SEI Quanzhou 0.6 6 6 6 6 6
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