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Summary 
 
China is a developing country with a vast areas affected by desertification. Especially in 
northern China, sandy desert has been spreading rapidly over a vast surface. From the end 
of the 1950s to the middle of the 1970s about 39 000 km2 of sandy land suffered from 
desertification at a speed of 1560 km2 /year. The phenomenon then increased by 25 200 
km2 from 1975 to 1987, at an average rate of 2100 km2 /year. In the 1990s, this 
accelerated further to 2460 km2 /year.  
 
The desert-affected land in China is mainly located in the semi-arid agro-pastoral 
transition region, the semi-arid undulating sandy grasslands, and the arid oases and lower 
reaches of inland rivers in north and northwest China. Climatic variation and human 
factors are the main causes of desertification in China. Factors related to human activities 
have been found to be most important. They include: population growth, the pressure of 
economic development, poor awareness of environmental protection, misuse of water 
resources, over-cultivation, over-grazing, undue collection of fuel wood, and 
inappropriate farming on slopes. 
 
1. Introduction 
 
Desertification is a process of environmental deterioration in arid, semi-arid and dry 
sub-humid areas due to their fragile ecological conditions and irrational economic human 
activities. Desertification results in desert-like landscapes and in significant reduction in 
productivity. Furthermore, desertification has been blamed for causing severe dust storms 
in China. Three types of desertification can be distinguished: sandy desertification of 
grassland, reactivation of fixed sand dunes, and sand dune encroachment. 
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Desertification is one of the most serious environmental and socio-economic problems in 
the world today, and China is a developing country with vast desert-affected areas, 
covering in total 471 counties in 18 provinces and autonomous regions. Desertification 
caused by wind erosion is called sandy desertification in China. Especially in northern 
China, sandy desertification has spread rapidly over large areas. It mainly appears in 
steppes, desert steppes, and other arid zones such as riverbanks in the desert marginal 
belts and in lower reaches of rivers in deserts.  
 
By analysing aerial photographs of the deserts in China, Zhu and Wang (1993) concluded 
that the area affected by sandy desertification increased from 137 000 km2 from the end 
of the 1950s to 176 000 km2 in the mid 1970s. About 39 000 km2 of sandy land was 
desert-affected at a rate of 1560 km2 /year during that period. These authors also found 
that the area of sandy desert-affected land increased by 25 200 km2 from 1975 to 1987, at 
an average rate of 2100 km2 / year. In the 1990s, this accelerated to 2460 km2 /year—an 
annual loss of land equivalent to a medium-sized county in China. 
 
2. Severity of Desertification 
 
The most important action to start with in monitoring desertification is to establish a 
classification system based on criteria of land degradation related to specific 
desertification processes. Based on studies in northern China, Wang et al (1999) pointed 
out that these criteria (a) should give a clear description of the state of desertification; (b) 
be easily observed; (c) be widely used; (d) be sensitive to changes of state; (e) be 
repeatedly used, and (f) be expressed in quantitative terms.  
 
The criteria currently used in China are: (a) percentage of wind erosion or deposition area 
to the total area; (b) percentage increase of area of wind erosion or deposition during a 
particular period; (c) percentage of vegetation-covered area to total area; and (d) 
percentage reduction of biomass during a particular period (measured by remote sensing). 
Table 1 shows a matrix of desertification criteria. The columns express the four criteria, 
and the ranks show the severity of each criterion. These criteria can be directly used to 
measure the degree and area of desertification and are therefore called direct criteria of 
desertification. There are also indirect criteria which are useful in practice (Table 2). 
 

Severity 
Class 

Area of wind 
erosion (%) 

Increase in area 
of wind erosion 

(%) 

Vegetation 
cover (%) 

Reduction of 
biomass per year 

(%) 
Slight <5 <1 >60 <1.5 
Moderate 5 - 25 1 - 2 60 - 30 1.5 - 3.5 
Severe 25 - 50 2 - 5 30 - 10 3.5 - 7.5 
Very severe >50 >5 <10 >7.5 

 
Table 1. Direct criteria of desertification in China. 
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Severity 
class 

Erosion 
thickness 

(cm) 1 

Deposition 
thickness 

(cm) 1 

Blowout 
rate 

(t/ha/ yr) 

Human 
population 

capacity (%) 2 

Livestock 
population 

capacity (%) 2 
Slight <5 <5 <0.5 -50 to -30 -50 to -30 
Moderate 5 to 10 5 to 10 0.5 to 1.0 -30 to 0 -30 to 0 
Severe 10 to 20 10 to 20 1.0 to 3.0 0 to 31 0 to 31 
Very 
severe >20 >20 >3.0 >31 >31 

1. Average measurements over a given area. 
2. Criteria value = (Capacity-Actual)/Capacity x 100 

 
Table 2. Indirect criteria of desertification in China. 

 
Using the above-mentioned classification system, Zhu and collaborators (1989, 1994) 
studied the severity and degree of desertification in the middle part of the agro-pastoral 
transitional area in northern China. They found that slightly, moderately and severely 
desert-affected land covered 84.24%, 14.87% and 0.89% respectively of the total studied 
area (status in the mid 1970s). These figures were 76.43%, 21.80% and 1.77% 
respectively in the mid 1980s. From these observations they concluded that moderately 
and severely desert-affected land was spreading rapidly, and that the agro-pastoral 
transitional area in particular was in the process of desertification. A sandy desertification 
map of China at a scale of 1 : 4 000 000 was compiled based on the 1 : 500 000 maps of 
all the studied areas (see Figure 1). 
 

 
 

Figure 1. Map of sandy desertification in northern China 
Source: Zhu, 1984; Wang et al, 1995. 
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