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Fig.2 The spatial dstribution of cumulative rainfall amounts during the period
OOUTC 21 June— 00UT C 22 and July 2003 in Huaihe River valley
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Table 1 The V of the 7 main rainfall processes during the period 21st June— 22nd
July 2003 in Huaihe River valley and its subregions ( 10%m?)
6.21~ 23  6.24~ 27 28~ 7.3 7.4~ 17 7.8~ 11 7.12~ 13 7.21~ 2 6.21~ 7.22 6.21~7.22
(mm)
- 22.02 15. 64 55. 66 22.83 18.75 5.76 24. 88 164. 54 467
- 27.59 8.97 58.17 8.52 2.26 13. 11 15.48 164. 28 349
- 16.58 4.91 26. 04 10. 97 1.7 8.54 6.41 79.83 399
11.73 11. 94 13.95 21.37 31.54 3.00 3.13 84.24 654
- 10. 66 10.2 54.91 5.37 35.36 5.52 12.25 157. 63 556
- 23.75 17. 47 65. 67 6.57 34.55 13.42 21.45 225. 61 474
3.93 5.08 21.88 13.51 22.82 2.43 6.39 86. 35 380
39.44 8.55 34.34 28.78 10. 79 30. 65 22.16 213. 17 391
22.62 1.46 3.53 14.57 6. 68 23.19 3.83 99.97 275
178. 31 84.23 334. 14 111.7 164. 45 105. 62 116. 28 1275. 62 467
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Fig. 4 The time sequence of VPs (unit: 10°m?) from the Dapoling— Wangjiaba
subregion and flux( unit: m®/s) from the Wangjiaba Hydrological
Station during the period June— July 2003
, (a= 0.05)
2
[19]
9 2 2 4- 6
[ 19]
2
, (a= 0. 05)
, Table 2 The first maxima of temporal correlation coefficients
s s (significant at a= 0. 05) and their time lags between the
, , water level sequences from the 4 hydrological stations
and the cumulative V from the 6 upper subregions
_ 0. 87 0.94 0.96 0.89
0 0 0 5
, 2 0.82, B 0.95 0.96 0.9
0 0 0
) 0.96  0.89
- 0 4
( ).25 0.93 0.95 0.87
: : 12000 m?/s, o 0 5
B 0.94 0.95 0.89
0 0 3
’ ? _ 0.94 0.95 0.9
0 0 3
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Fig.5 Comparison of forecast VPs of Dapoling— Wangjiaba subregion based on difference NW P pro ducts

and observed flux of Wangjidba Hydrological Station during the period June~ July 2003. (Above)
T he time sequence of different forecast VPs of Dapoling— Wangjiaba subregion. ( Below)
T he time sequence of the actual flux recorded by the Wangjiaba hydrological station
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Fig. 6 The comparkons among the NW P products, guidance predictions and observations for

the cumulative V during the period June— July 2003 in Huaihe River valley
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Fig. 7 The comparisons among the NWP products, guidance predictions and observations for
the cumulative V during the period June— July 2003 in Bengbu— Hongzehu subregion
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Fig. 8 The root mean square errors of the VP predictions
during the period 21 June- 23rd July 2003 in the Huaihe
River valley. Left side: 24— hour forecasts.
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A STUDY OF VOLUMETRIC PRECIPITATION DURING THE
HUAIHE RIVER BASIN FLOODS IN 2003

Yao Xuexiang
(Nanjing Institute of Meteorology, Nanjing 210044; Tianjing Meteorological Administration, Tianjing 300074)
Xu Jing

( Nanjing Institute of Meteorology, Nanjing 210044; Chinese Academy of Meiteorological Sciences, Bejing 100081 )
Abstract

T he concept of volumetric precipitation ( V) and its calculation methods are studied in this paper based on
the Huathe River Basin Floods in 2003. V is defined as total precipitation amount from sky at a volumetric

amount over an area A:

V= J:lp(x,y)dA = jP(x,y)dxdy

The unit of V ism>. V isimportant information not only to hydrology, flood control and water resource m an-
agement, but also to verification of precipitation forecasts of numerical weather prediction models and to climate
research. Various calculation methods of V are discussed on various distributions of sub— areas. Daily and total
V of the whole basin and 7 sub— basins of Huaihe River are calculated and compared with water levels and
stream flows. Thetotal V of the Huaihe River Basins during the floods from OQUTC of 21 June to O0UT C of 22
July 2003 was about 1275. 62 % 10°m® which was brought by 5 periods of rainfall caused by 7 heavy rain process
es according to the study. In July 2003, 4 of hydrological stations along the Huaihe River reported that the wa
ter levels recorded over the warning level near one month. The study indicates that V can represent rainwater
amount over the Huaihe River basins during the flood in 2003. V have good correspondence with flow flux and
water levels. The water levels of the River show timely responses for accumulate V while the stream flows post
pone. It means V may play an important role in flood control and calamity precaution.

We also discuss V forecast issues in this paper. An operational V prediction system is introduced, which is
based on various numerical w eather prediction (NWP) outputs and official forecasts. T he verification of V fore-
casts indicates that it is available to predict V based on NWP output and operational official forecasts. From the
analyses on the problems of NWPs and official forecasts, we can see that the official forecasts seem to be not bet
ter than NWP products when it is used to produce V forecast, therefore, V may be forecasted with NWP pre-
cipitation output directly.

V based on precipitation outputs of NWPs of Japan, Gemman and China T 213 have good forecast results to
the rainstorms. On the view of a hydrologist, V forecasts are better than precipitation one for single point and
show a possibility to extend the expect time of a flood prediction. It is also suggested that V based on T213
model output is higher than ones based observation, which means a little over estimation of precipitation fore-
casts by T213 model

Key words: Volumetric precipitation, Calculation method, Forecast method, Huaihe river basin flood.



