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Table 3 Estimated averaged runoff rate at Nanjing, M eishan And Wafancheng stations
B a P(mm) S(mm) R(mm) R/P(%) S/ P(%)
0. 566 5.127 8.37 2.059 6.311 75.38 24. 62
0. 844 17.736 19.38 2.426 16.95 87.50 12.50
0. 883 2.288 2.43 0. 892 1.54 63. 36 36. 64
1 Weibull R 2.4 mm/d,
PDF(B= 0. 883, a= 2.288); 2 7. 444 mm/d
Weibull PDF( B= 0. 844, a= 1. 876 mm/d, 6.0 mm/d
17.736) 3 0. 48 % ,
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Fig.1 Probability Density Function( PDF) of Daily rainfall at Wafangcheng

in Heihe region, Northw est of China( B= 0. 883, a= 2.288)
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Fig.2 Probability density function(PDF) of daily rainfall at M eishan,
Huaihe region, Anhui Province of China(B= 0. 844, a= 2. 288)
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Table 4 Probability distribution of daily rainfall R
and runoff at Meishan station( unit: mm/ d)
(mm/ d) (mm/ d) (%)
0.0~ 3.0 0.0 20.2 Weibull
3.1~ 10.0 0.6~ 7.6 26.3 ’
10. 1~ 15.0 7.7~ 12.6 12.2 ? ’ ’
15. 1~ 20.0 2.7~ 17.6 8.9 PDF Beta ,
20. 1~ 25.0 17.7~ 22.6 6.8 Gamma [ 13~ 16]
25.1~ 30.0 2.7~ 27.6 5.3 ’
30. 1~ 35.0 27.7~ 32.6 4.1 ( PDF) ? ’
35. 1~ 40.0 2.7~ 37.6 3.3 (Weibull ),
40. 1~ 45.0 3.7~ 42.6 2.6 Gamm a , ,
45.1~ 50.0 2.7~ 47.6 2.1
50. 1~ 70.0 47.7~ 67.6 4.9 PDF ( A)
70. 1~ 90.0 67.7~ 87.6 2.2 B}\q
R)= —/—/——— - BR 25
90. 1~ 100.0 §7.7~ 97.6 0.6 S(R) ( B+ }\)“eXp( ) (25)
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Table 5 Numerical simulation results of daily averaged runoff rate in percent at Wafancheng station
B a P(mm) S(mm) R(mm) R/P(%)
1 1000 0. 4463 0.8010 2.238 0.818 1. 423 63.6
5000 2.522 0. 809 1.713 67.9
10000 2.492 0.813 1.679 67.4
) 1000 0. 4488 0. 8310 2.262 0.784 1. 479 65.4
5000 2. 606 0. 858 1.748 67.1
10000 2.379 0. 821 1.558 65.5
3 1000 0. 4456 0. 8528 2.411 0.834 1.577 65.4
5000 2.525 0. 862 1. 663 65.9
10000 2.502 0. 825 1.679 67.1
4 1000 0. 4510 0. 8429 2.489 0. 803 0. 686 67.7
5000 2.556 0. 852 1.704 66.7
10000 2.488 0. 837 1. 651 66. 4
0. 4480 0. 832 2.456 0. 826 1. 547 66.3
0.012 0. 0005 0.076 1. 406
6
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A ESTIMATION METHOD OF SURFACE RUNOFF RATIO BASED ON
CLIMATIC FORCING OF PRECIPITATION

Liu Jinmiao
( Chinese A cademy of Meteorological Sciences, Bejing 100081)

Ding Yuguo

( Nanjing Institute of Meteorology, Nanjing 210044)
Zhou Xiuji Li Yun

( Chinese Academy of M eteorological Sciences, Beijing 100081) ( Nanjing Institute of Meteorology, Nanjing 210044)
Abstract

A calculation method of subgrid scale runoff ratio over the heterogeneous surface is derived using the distr+
bution theory of probability statistics on the basis of physics mechanism of water balance over land surface. T he
mean runoff and its out growth and confluence over a grid region may be calculated when this method is used in
mosaic scheme. It is demonstrated by test that due to difference of soil penetrability, even if the rainfall force is
same for different soil types, the runoff characteristic are also different. For any special scale, the surface hetere-
geneity of soil characteristic land cover and climatic force are all exert influence on the heterogeneity of runoff.
In this paper, the dependability and availability of this calculation method are verified from some example using
actual observation data.

T he significance of this study is that the runoff ratio at any region or point may be ex pressed as mul vart
ables function of soil characteristics and PDF parameters of rainfall distribution. T he mult+ variables function
may be combined into land surface hydrological model, and some forced experimentation of land surface runoff
on rainfall and soil characteristics parameters can be carry out. T he availability of rainfall and soil moisture data
makes the forced experimentation to be implemented easy.

Key words: Land-surface process, Hydrological process, Sub-grid scale, Surface heterogeneous, Probability

densidy function.
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