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The Mathematical Models on Soil Factor
of Water and Soil Loss in China

ZHANG Ai-guo, LF Rui and YANG Qi ke
(Institute o Soil and Water Conservation, Chines Academy of Sciences and Ministry ¢ Water Resources, Yangling 712100, ShaaxiProvince, PRC)

Abstract: Quantitative study on soil factor of water erosion in macroswpic regions is generally done by establishing the
mathemat ical models. In view of various shortages existing in quantiative moedls of soil factor developed. It is necessary to
build up new nationwide matematical models of soil factor for the comparison of soil erodibility among the regions. Two
problems of the establishment and application of Soil Index Models are discussed in the article.

The steps of the models’ establishment are as follows:

1. Determining the models’ variables. The models’ variables have been determined according to the soil indictors’
properties. All of the indictors are generalized as three types: attributive indictors, designative indictors and synthetical
indictor. Attributive indictors and designative indictors can merely be used as independent variables, while synthetical
indictor as an dependent variables, so the concept of soil index “ S” is proposed and used as dependent variable of the
establishing models. Two functions and their variables are determined by analysis and selection of soil indictors existed at
present used in warter erosion, these are

S=f(B,K;, r), S=f(x1x203%4x50657%8)
where S is soil index, B is soil collapse rate , Kj is soil anti— shearing intensity, r is soil steady filtration rate, x 1 to x38
refers to mealy sand to clay , capacity, specific gravity, water content, granule content of water-stability, cation exchange
anourt, organic matter, effective root amount.

2. Calculating the concept model. Concept model is ascertained by analysis of the erosion process and mathematicsl

calculations of suspension matters, rurr off, and so on . it is

. W- x*Ki+ b* B
B Wer

where w, x, b and W are the parameters awaiting determination, S, K;, B and r are the same as mentioned above.

3. Estimating the parameters. According to the firsthand data obtained through field test and indoor analytic data of
the physical and chemical properties of soil samples, parameters in the concept models are estima ed, and the Model I and
model Il of soil factor of water erosion in China have pralimmarily been built:

_ L 57- 2 57K+ 3.29

;
S= 258.8- (18/x1— 84. lx = 2.6x7)+ (32 5x0— 6.2x3)— (2. 8x3— 0. 9x3)
+ (2. 7/xa+ L 1xa)+ 0.56x5— (341 2v6+ 211x8)+ 17. 6x7— 23. Txsg)
(R*= 0. 624, a= 0. 05)
The application and revision of the models are discussed too. As to the models’ application, Firstly, Soil Index

S (Ry= 0.712, a= 0.05)

Model, as one of the sub-models, is mainly to meet the need of the development of Chief Estimation Model of W ater
Erosion in China. Secondly, Model I has a higher accuracy for the prediction of soil losses and Model II is more
convenient for application. Theirdly, soil erosion mechanism analysis ahas been taken much count of and the indicators
selected in the models are more comprehensive than K factor in USLE or RUSLE. But it is necessary to reasonably modify

or revise the concept models and their parameters with the more data obtained by field and indoor tests.

Key words: water and soil loss; soil factor; mathematical models



