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A Brief Introduction

Family Name: LI Given  Name: Rui

Organization: Institute of Soil and Water Conservation    

（ISWC） ，NWUAF , CAS/MWR

Research Field: Regional SWC/Envronment

RS/GIS Applications  for land resources,  

suivey and evaluation. Soil erosion                               

Soil erosion monitoring and assessing 

Possition / Titles:  Retired professor 

President ,  World Asssociation  of Soil   

and Water Conservation (WASWAC)
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Lectures

13:30 – 15:00   Overview on Soil / Water  Conservation in the world  

Video 1– Soil erosion research in the world (Professor LAL)

Introduction of World Association of Soil and Water Conservation

15:00 – 15:20 Tea break

15:20 – 16:50   Overview on Soil / Water  Conservation in China

Regional Effects of Grain for Green Program (Re-vegetation)

Video 2-- Soil and Water conservation (John Liu)

3



Overview of 

Global Soil and Water Conservation 

LI    RUI 
Institute of Soil and Water Conservation  (CAS&MWR)

Northwest Sci-Tech University of Agriculture and Forestry

The first session
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Climate change

Energy crisis Economic crisis

Unstable Earth

Natural disaster

Population explosion
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Some Areas Suffering Climate changing
Source: German Scientific Committee on Global Environment Isues,2007

热点区缺水

洪水

缺粮

环境移民
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Extreme climate events have also changed 

significantly

Projected annual changes for 2081-2100 with respect to 1980-1999, based on 14 GCMs

contributing to the CMIP3.
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Hydrological extreme events enhanced

Flood (Dankers et al.

PNAS 2013)

Drought

(Prudhomme et al. PNAS 2013)
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Global distributions of trend (Z) in streamflow from 1900–70 to 1971–98

The current changes in runoff has great spatial variations

Milly, et al. 2005. Nature

Current runoff changes over the world



Flood Events in the World

Drought projections (IPCC A1B scenario)

洪水
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Trend of Drought in the world

Percentage change in average duration of longest dry period, 30-year 

average for 2071-2100 compared to that for 1961-1990.
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Population increasing
10亿

发达国家

发展中国家
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World Food need in 2050

Food 

Need

+70%
Global

+100%
Developing 

countries
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Global agriculture – a success story despite of shrinking land resources

全球农业 — 还是一个成功的事实，尽管土地资源相对严重缩减

Hurni, 2009

世界人口增长 人均可用土地
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«Human beings can survive if the loss of OIL reserves, but 

cannot survive if the loss of SOIL resources» 

人类失去油储备尚可生存，如果失去了土壤资源将无以生存。
Lester Brown, Earth Institute， April 2011

Economic 

Development

Environment

Food 

SecuritySoil
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The 

wounding 

Earth’s 

fragile skin

(Kaiser,2004)

“A cloak of loose, soft material, 

held to the Earth’s hard surface 

by gravity, is all that lies between

life and lifelessness”

W. H. Fuller 1975

6000 trillions tm

Soil: 0,000000000000041 %

大气圈

土壤圈

地球半径
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type Class 

Water 

Erosion

Wind 

Erosion

Total

L M H VH Total

Global Current Land Degradation

of Differnt Types
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type Class 

Water 

Erosion

Wind 

Erosion

Total

L M H VH Total

Global Current Soil Degradation in Differnt 

Land Use
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The Map of Soil Erosion and Desertification

Severe eroded      >100 T/ha.a

Moderate eroded 10-100 T/ha.a

Slight eroded< 10 T/ha.a

Desertification area

Desert area 
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全球土壤侵蚀面积（10
6
ha） 

侵蚀类型  强度等级 轻度 中度 强度 极强度 合计 

水蚀 343.0 526.8 217.2 6.6 1093.6 

风蚀 268.6 253.5 24.3 1.9 548.3 

合计 611.6 780.3 241.5 8.5 1641.9 

 

Global Current Soil Erosion Area (104 km2 )

type Class 

Water 

Erosion

Wind 

Erosion

Total

L M H VH Total
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type Class 

Water 

Erosion

Wind 

Erosion

Total

L M H VH Total

Global Current Soil Erosion 
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http://www.fao.or

g/fileadmin/user_

upload/soils/imgs/

degradation_map/

predic_soil_loss.j

pg

Many result in severe landscape deterioration by gullies and ravines or the 

silting up of dams downhill. It is the overall effect of accelerated erosion that 

is largely negative as most of the displaced soil and nutrients end up in rivers 

or dams and finally are largely lost in the sea. 

Soil erosion by water 

Soil erosion by water 
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Global Current Soil Erosion by Water

type Class 

Water 

Erosion

Wind 

Erosion

Total

L M H VH Total
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Reich, P., Eswaran, H. and Beinroth F., 2001. Global Dimensions of Vulnerability to Wind and Water Erosion. D. E. Stott, R. H. Mohtar and 

G. C. Steihardt (eds). 2001. Sustaining the Global farm. Selected papers from the 10th ISCO Meeting,May 24-29， 1999, Purdue

http://soils.usda.gov/use/worldsoils/landdeg/papers/ersnpaper.html

The Map of Wind Erosion in world
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Global Current Soil Erosion by Wind

pe Cls 

Water 

Erosion

Wind 

Erosion

Total

L M H VH Total
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BACKGROUND

Land degradation and desertification threatens 

over 1 billion people in more than 110 countries 

around the world

土地退化和荒漠化威胁到110个国家10亿人口
(The Global Mechanism, UNCCD)

Desertification makes 12 million hectares of land 

useless for cultivation every year

每年因荒漠化有1200万公顷耕地不能再耕种。
(Atlas of Population and Environment)
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Soil Loss, Australia
Annually, Monthly

印度土壤侵蚀速率等
值线图印度土壤侵蚀图

Regional Degradation

Indicator, France
http://www.iswc.ac.cn/



Erosion – a major form of land degradation

PLUS SOME OTHER FACTORS28



Severe erosion area in USA
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Severe erosion area in USA

30



Dust and sand storm

--Gansu province, China
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Severe erosion area in Europe

32



Introduction – Soils need protection

or contaminated by 
diffuse and local 

pollution

or, lost by water and 
wind erosion

Courtesy of: China.org.cn

Courtesy of: www.pollution.co.in

http://china.org.cn/environment/2013-01/28/content_27817785_3.htm
http://china.org.cn/environment/2013-01/28/content_27817785_3.htm


Introduction – Soils need protection

• Soils form slowly, on average in the range of 
a few mm/cm per 100 years under the 
combined effects of climate, parent 
material, flora, fauna and fire, but

• Soils degrade quickly, e.g. a single rainstorm 
can erode several cm (≈ centuries!) of soil, 
or an instantaneous pollution event can 
make the entire soil unusable



Gully erosion on the 

arable land in the 

Južna Morava river 

watershed 

Soil erosion in the 

Južna Morava river 

watershed
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Midstream
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Increasing demand for 

food, fiber, fodder by 

growing human and 

livestock populations

Over-exploitation of 

natural resources for 

cultivation, grazing, 

fuel wood and timber

Decrease of plant 

cover

How does it work?  恶性循环
High water and 

soil  losses

Land 

degradation
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Projection of soil erosion change in the 2090s due to global warming

Yang, 2013. Hydrological Processes

38



Potential soil erosion 

Region 1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 2090s

Whole 

world
8.7 8.9 8.9 9.3 9.3 9.7 9.9 10.1 10.2 11.6

Continents

Africa 3.8 3.7 3.8 3.9 3.8 4.2 4.5 4.5 4.4 6.0

Asia 10.4 10.8 10.8 11.2 11.3 11.8 12.0 12.0 12.2 14.4

Australia 2.4 2.4 2.5 2.4 2.7 2.7 2.8 3.1 3.0 4.1

Europe 10.7 11.4 11.2 11.6 10.7 11.5 11.6 11.6 11.1 8.9

N. America 6.8 6.8 6.9 7.5 7.9 8.3 8.8 8.9 9.3 10.0

S. America 6.1 6.3 6.4 6.8 7.0 7.0 7.2 8.2 8.5 10.3

Selected countries

China 14.9 15.6 14.9 15.1 15.0 15.0 15.0 14.9 14.7 14.2

India 14.3 15.1 15.3 16.2 16.6 17.1 16.6 16.8 16.8 15.5

Thailand 5.5 5.8 6.5 7.8 9.0 10.4 12.2 13.4 14.1 17.3

Selected basins

Huanghe 7.7 7.8 7.2 7.8 7.6 7.7 8.2 7.4 7.5 6.2

Yangtze 29.1 31.0 28.8 29.5 29.3 30.0 29.9 29.5 29.1 26.5

Mekong 7.3 7.1 7.7 7.8 8.9 8.6 9.5 9.0 9.6 13.0

Ganges 38.3 40.7 40.0 40.8 40.9 39.7 40.1 41.0 42.2 40.7

Indus 20 6 19.8 20.9 19.5 19.6 22.3 21.1 21.0 21.5 20.4(unit: ton ha-1 year-1) Yang, 2013. Hydrological Processes39



Change in soil erosion for the 21st century

Regions Total change % By land use % By climate %

Whole world 13.9 5.3 9.0

Africa 36.2 18.8 15.7

Asia 11.9 3.6 8.2

Australia 51.1 8.0 42.4

Europe -4.9 -7.7 3.9

North America -6.9 -4.5 -2.2

South America 12.2 7.8 6.3

Yang, 2013. Hydrological Processes
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How to do with the severe 

soil erosion?
Vegetation practices: Plating tree, shrub and 

grass 

Engineering practices: Terraced fields, Check 

dams,  ditch, fish scals and others

Tillage practices: Contour farming, Nooe less 

till, stubble mulch and others

Soil improving practices: Using Chemical, 

physical and biological  methods.  
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WORLD

OVERVIEW OF

CONSERVATION

APPROACHES AND

TECHNOLOGIES
Photo: H.P. Liniger

What is WOCAT?
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Case Study Sites of SWC in the world
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In WOCAT prevention and 
restoration measures are 
categorized in agronomic, 

vegetative, structural, 
management, and 
combined options

Potentials for prevention and restoration 全球防治水土流失措施

农耕 Agronomic measures such as mixed 

cropping, contour cultivation, mulching, etc. 

植被 Vegetative measures such as grass 

strips, hedge barriers, windbreaks, etc. 

工程 Structural measures such as terraces, 

banks, bunds, constructions, palisades, etc

管理-Management measures such as land

use change, area closure, rotational grazing,

etc.

综合 Combinations in conditions where

they are complementary and thus enhancing

each other.

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=5KXd7ot5g0MwcM&tbnid=6gG3yqJl-x0FsM:&ved=0CAUQjRw&url=http://www.cde.unibe.ch/&ei=vIUNVI7yHsbxPM38gbgP&bvm=bv.74649129,d.ZWU&psig=AFQjCNFvn64fwSgctmvIOP4cyff3yOa5rg&ust=1410258572104302
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=5KXd7ot5g0MwcM&tbnid=6gG3yqJl-x0FsM:&ved=0CAUQjRw&url=http://www.cde.unibe.ch/&ei=vIUNVI7yHsbxPM38gbgP&bvm=bv.74649129,d.ZWU&psig=AFQjCNFvn64fwSgctmvIOP4cyff3yOa5rg&ust=1410258572104302
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=5KXd7ot5g0MwcM&tbnid=6gG3yqJl-x0FsM:&ved=0CAUQjRw&url=http://www.cde.unibe.ch/&ei=vIUNVI7yHsbxPM38gbgP&bvm=bv.74649129,d.ZWU&psig=AFQjCNFvn64fwSgctmvIOP4cyff3yOa5rg&ust=1410258572104302
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=5KXd7ot5g0MwcM&tbnid=6gG3yqJl-x0FsM:&ved=0CAUQjRw&url=http://www.cde.unibe.ch/&ei=vIUNVI7yHsbxPM38gbgP&bvm=bv.74649129,d.ZWU&psig=AFQjCNFvn64fwSgctmvIOP4cyff3yOa5rg&ust=1410258572104302


Case study Sites of measures
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Case study Sites of measures
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Case study Sites of measures
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Case study Sites of measures
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Case study Sites of measures
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Continuous mulch
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Agronomic measures
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Structural measures
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Structural Farmland
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Soil erosion is a big problem in the world. The Climate 

change has become an indisputable fact and  resulted in 

a variety of impacts on soil erosion environment

There is long way to go for SWC on mitigation and 

adaptation to changing world.

Many countries have made great efforts to create a lot of 

successful experiences and examples of SWC to adapt 

climate change and the changing world. 

Conclusion
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To monitor, 

assessment and 

predict the 

impacts on soil 

erosion caused 

by climate 

change and 

human activities 

To develop new  

knowledges

including theories, 

models, and 

technologys of soil 

and water 

conservation to 

adapt to the 

changing world

To integrate and 

extend the existing 

models of soil and 

water conservation 

to adapt to climate 

change and  to 

meet the needs of 

natural and social

development

Suggestions

60



Thank You for 
your attention
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