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Fig.2 Rain-gauge station selection for numerical simulation
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Fig.3 Rain-gauge station distribution in upper regions of Wangjiaba
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Table 1 Results of precipitation interpolation by universal gravitation-based numerical simulation
1996 3 28 1996 8 2 199 11 7
/mm /mm /mm /% /mm /mm /mm / % /mm /mm /mm /%
12.5 14.1 1.6 12.8 87.9 47.3 -40.6 -46.2 46.5 51.1 4.6 9.9
12.1 13.2 1.1 9.1 27.2 42.9 15.7 57.7 39.3 53.7 14.4 36.6
15.3 11.5 -3.8 -24.8 54.7 57.4 2.7 4.9 57.1 50.1 -7.0 -12.3
11.2 14.5 3.3 29.5 26.8 50.0 23.2 86.6 51.1 53.2 2.1 4.1
13.6 13.6 0 0 16.5 30.9 14.4 87.3 53.3 59.9 6.6 12.4
10.5 13.9 3.4 32.4 15.7 19.6 3.9 24.8 63.5 54.8 -8.7 -13.7
14.7 13.7 -1.0 -6.8 14.0 16.6 2.6 18.6 64.1 58.4 -5.7 -8.9
14.1 14.1 0 0 12.3 12.8 0.5 4.1 63.4 60.7 -2.7 -4.3
12.4 15.0 2.6 20.9 7.5 11.6 4.1 54.7 51.5 61.9 10.4 20.2
15.2 13.0 -2.2 -14.5 8.1 9.9 1.8 22.2 59.9 60.2 0.3 0.5
13.5 13.9 0.4 2.9 3.0 6.8 3.8 126.7 63.8 59.0 -4.8 -7.5
13.1 13.8 0.7 5.3 1.1 4.8 3.7 336.4 58.4 63.2 4.8 8.2
3.7 14.9 11.2 302.7 43.3 31.6 -11.7 -27.0 38.4 52.7 14.3 37.2
15.8 14.0 -1.8 -11.4 37.7 20.0 -17.7 -46.9 55.4 55.0 -0.4 -0.7
14.6 13.8 -0.8 -5.5 24.3 14.4 -9.9 -40.7 57.8 51.2 -6.6 -11.4
12.4 12.8 0.4 3.2 13.9 14.5 0.6 4.3 49.5 54.8 5.3 10.7
13.9 13.3 -0.6 -4.3 12.2 19.0 6.8 55.7 49.6 52.7 3.1 6.3
13.0 12.7 -0.3 -2.3 20.4 19.9 -0.5 -2.5 61.4 56.0 -5.4 -8.8
13.0 12.8 -0.2 -1.5 20.7 14.3 -6.4 -30.9 55.7 55.1 -0.6 -1.1
13.5 14.1 0.6 4.4 18.3 15.1 -3.2 -17.5 55.0 61.3 6.3 11.5
12.4 12.3 -0.1 -0.8 19.1 19.2 0.1 0.5 56.2 55.5 -0.7 -1.2
13.0 12.3 -0.7 -5.4 14.6 14.1 -0.5 -3.4 58.2 43.5 -14.7 -25.3
12.5 12.3 -0.2 -1.6 17.2 14.7 -2.5 -14.5 53.0 55.6 2.6 4.9
12.0 12.8 0.8 6.7 14.3 14.4 0.1 0.7 24.3 55.9 31.6 130.0
12.1 12.3 0.2 1.7 18.8 17.6 -1.2 -6.4 55.4 49.5 -5.9 -10.6
12.4 13.6 1.2 9.7 11.8 15.3 3.5 29.7 55.7 55.7 0 0

13.6 11.7 -1.9 -13.9 46.4 27.0 -19.4 -41.8 15.2 45.2 30.0 197.4
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3 11 Table 2 Comparison of precision of two point precipitation interpolation methods
3 11 1996-11-07  1996-03-28  1996-08-02  1996-11-07  1996-03-28  1996-08-02
1.53 10.60 10.57 11.30 5624.85 3298.90
2.92 11.25 12.16 318.23 4695.51 5843.89
1
1
2
J. 2004 26 1 38-43.
M . 2001 3-4.
J. 2004 19 2 268-274.
J . 1993 23 4 423-429.
J. 2002 23 3 48-50.
J. 2004 3 36-38.
J. 2002 1 34-36.
J. 2003 8 13-17.

Point interpolation algorithm for precipitation simulation based
on universal gravitation

QI Xiao-ming' LU Gui-hua' LUAN Qing-hua' > JIN Jun-liang'
1. Research Institute of Water Problems Hohai University ~Nanjing 210098  China
2. College of Water Conservancy and Electric Power Engineering  Hebei University of Engineering Handan 056021 China

Abstract Point interpolation algorithm is of important significance in analysis of rain-gauge station distribution

calculation of areal precipitation and planning for rain-gauge net. According to the principle of universal gravitation

universal gravitation exists between the amount of precipitation at rain-gauge stations and interpolation points. The weight

of interpolation was determined by calculation of the proportion of the universal gravitation between each station and

interpolation point to the sum of universal gravitations between all the rain-gauge stations and interpolation points in scalar

field and the calculation method for weight diminution coefficient was put forward. Thus

the point interpolation

algorithm for precipitation simulation based on universal gravitation was developed. Based on the trigonometric relations of

the distribution of rain-gauge stations

a method for rain-gauge station selection was proposed which makes the

interpolation points to be selected more reasonable. The result of daily precipitation interpolation for three typical seasons

at 27 rain-gauge stations in Wangjiaba Basin demonstrates that the selection method for rain-gauge stations and universal

gravitation-based interpolation algorithm are of high precision for precipitation simulation.

Key words universal gravitation

interpolation precipitation rain-gauge station





