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1.  Background

Soil resources are an important material basis for human survival and

development, and the most basic material conditions for agricultural

production . The exploitation of resources by humans has caused serious

soil degradation . Soil erosion is one of the most common and important

driving factors.
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Destroy the land and reduce soil fertility1
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Reduce the water holding capacity of farmland

Cause water quality to deteriorate

Affect the sustainable development of economy 

and society 



Biological 
measures

Tillage 
measures

Engineering 
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Soil and water 

conservation 

measures

1.  Background



1.  Background

How many soil erosion be controlled is suitable?
Soil loss tolerance is defined as the amount of soil that can be lost 

without reducing fertility, thereby maintaining the soil with a certain crop 

productivity (Smith, 1941).

Maximum soil loss that does not reduce soil productivity Browning et al. (1947)

Maximum level of soil erosion that allows high levels of crop productivity to 

sustain economically and indefinitely

Wischmeier and Smith (1978)

The largest surface soil erosion that can provide high productivity and fertility for a 

long time

Patsukevich et al. (1997)

Soil erosion amount when the mother rock is weathered into soil Roose (1996)

Soil erosion when soil productivity is not reduced Roose (1996)

Maximum soil loss not greater than the rate of soil formation Boardman and Poesen (2006)

Soil fertility can maintain the maximum allowable soil erosion rate of 20-25 years Morgan (2005)

Maximum average annual soil loss that allows for continuous planting and 

maintaining soil productivity without additional management inputs

SSSA (2001)



1.  Background

SearchŅsoil erosionņon 

Web of science.

SearchŅsoil loss 

toleranceņon Web 

of science.

Articles about ñsoil erosionò are increasing year by 

year, while articles about ñsoil loss toleranceò are few and 

the increasing trend is not obvious.
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1.  Background

By: John Boardman

Environmental Change Institute

University of Oxford

As the boundaries between

natural science and social science

become increasingly blurred, soil

loss tolerance can be considered

as a bridge linking soil erosion

research and social demand

.
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Aim of this study

Global 
soil 

erosion

Soil loss 
tolerance

Social 
needs

How far What 
we do



2. Materials and Methods

2.1 RUSLE Model

Aðð soil erosion rate (Mg ha-1·yr -1)Ж

RððRainfall erosivity factor (MJ·mm·ha -1·h -1·yr -1)Ж

KððSoil erodibility factor (Mg·ha·h·MJ -1·ha -1·mm -1)Ж

LSððSlope length and slope gradient factorЖ

CððCrop cover and management factorЇ

PððSoil and water conservation project factorЇ

A Ὑ ὑ ὒ Ὓ ὅ ὖ



1.The relationship between R and 

daily rainfall :R=Ŭ*p^ɓ. We got 253Ŭ 

and ɓ from published papers.

3.Calculate 

base on Keben

climate zone

4.Interpolation to get the 

global R factor

2. Constructed 8 climate zone formulas

2. Materials and Methods

R:



Global 37-year average R factorЃ 1980-2017Є
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