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In distribution hydrological models, precipitation is the key input data for analyzing and computing hydrological
processes. Finding a way to produce distribution precipitation data is a hotspot in hydrological research. This pa-
per presented the hypothesis that the distribution of precipitation on the earth surface is the result of the effects of
atmosphere system and terrain. Moreover, the spatial distribution of natural precipitation is a group of concentric
ovals on the flat earth surface, and has a definite centre with maximum precipitation not affected by terrain. Sup-
porting by the hypothesis, this paper established a new precipitation distribution hydrological model which could
simulate the spatial distribution of precipitation, and modified the terrain effect on precipitation through Newton
interpolation. The position of the precipitation centre and its precipitation amount were simulated in first time,
and thus, the model could have a practical value in basin storm analysis and real-time runoff forecasting. The
model was tested by the precipitation data of the Xichuan river basin in the Loess Plateau, which indicated that

the model had a high precision.
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Fig.1 Diagram of simulation precipitation.
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Fig.2 Isoline of simulation precipitation.
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Table 1 Precipitation ganges data of Xichnan river basin

W4 2 % 4 K X Y, 2
Precipitation gauges Longitude Latitude
(E) (N)

A% Jinpenwan  108°58"  36'40°  -1660.948 4832.876 1.47
BiREZ Jiezebian 109°03°  36'42°  -1667.253 4828.362 1.16
BB Zhuanyaowan 109°08'  36'41° - 1674.637 4826.978 1.05
B ¥ Gaogiao 109'13°  36'39°  -1682.384 4826.628 1.04
T Luopingchuan 109°13°  36'35"  -1683.840  4830.803 1.26
¥ @ Zaoyuan 10920  36'38°  -1692.575 4824.236 1.00




3 WIS HREKS AP FRETR AN A 557
%2 WK HERN 24 nEHER
Table 2 Precipitation for 24 h at precipitation ganges in Xichuan river basin
=F:5 9 24 h FE i Measured 24 h rain amount (mm)
Date /S HURE "ES B B - m ] bl
Jinpenwan Jiezebian Zhuanyaowan Gaoqgiao Luopingchuan Zaoyuan
1991.6.09 50.8 55.5 47.8 59.0 45.5 43.3
1991.9.14 42.7 39.5 39.8 33.8 30.2 28.9
1990.7.30 41.3 44.2 52.0 41.7 46 .4 40.4
1997.7.26 9.3 18.1 28.1 25.5 24,1 14.3
x3 FBE)EFR 24 h AR HRELRIEER
Table 3 Simuolating and verification of precipitation distribution for 24 h in Xichuan river basin
H# Rk BLEL B 24 hREKE " E
Date Precipitation model Gaogiao 24h precipitation amount (mm) Percentage
I Al e
Measured Modified simulated
1991.6.09 p=65.01¢ 0010 V10620 + 1685.640)2 + (5~ 9817188 59.0 54.3 -8.0
1991.9.14 b = 46,000 ~0-01846/ 15000 +1665.970)% + - ag2. 6a0)” 33.8 34.2 1.2
1990.7.30 p=54. 168-0.0216\/1.358(.z+1674.760)2+(y—4829.830)2 41.7 45.3 8.6
1997.7.26 b =31 .02e ~0-0626 V1.27502 + 1676.960)% + (5~ 4826.480) 25.5 21.3 ~16.5
z1 »n 1
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Table 4 Interpolation calculated results of precipitation for 24 h at the
Gaoqiao rain gauge station

HHA Rek B R E
Date Precipitation (mm) Percentage
£ WETH gror
Measured Interpolation calculated (%)
1991.6.09 59.0 45.9 -22.2
1991.9.14 33.8 34.5 2.1
1990.7.30 41.7 47.0 12.7
1997.7.26 25.5 22.6 —11.4
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