
B a i x i n g Y a n , X i n g y i Z h a n g , X i n g t u L i u

Northeast Institute of Geography and Agroecology

C h i n e s e A c a d e m y o f S c i e n c e s

Sep 8,  2009   Vladivostok

IMPACT OF LAND USE CHANGE ON SOIL 

EROSION IN NORTHEAST CHINA

IGU/LUCC North East Asia Conference 2009



¦Water-induced soil erosion and associated 
environmental impacts have been becoming a great issue 
in China and other countries for last three decades.

¦The impact of land use change on soil erosion is 
remarkable. Soil erosion  is frequently identified as a 
primary cause of degradation of land productivity. 

¦Itôs a dominant transport vector carrying agricultural 
non-point source (NPS) pollutants which damage the 
aquatic habitats.

INTRODUCTION



¦Northeast China, with the area of 103 million ha, is not only the 

important bases for production of energy source, steel, chemical 

industry and timber, but also the biggest base for production  of 

cash crop in China. Land use/cover had been obviously changed 

there due to the intensive reclamation of forest , grass and wetland 

since last century. 
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Soil erosion occurs wherever vegetation disappeared 

has become a serious ecological and environmental 

problem in Northeast China. The purpose is to reveal the 

evolution of soil erosion, humus layer thickness, the 

number of gully, erosion rate, NPS, and the impact of 

soil erosion on land productivity.



¦Data sources 

The data in this study came from TM image, relief map, vegetation 

map, land use map, investigation information, historical statistic 

information of provinces. 

¦Soil samples

Soil samples for nutrient analyses and physical properties test were 

collected in some representative plots. For caesium-137 analyses, 

sectioned samples were collected at undisturbed profiles and bulk 

soil samples were collected in representative sloping transects. 

2 METHODS



The area of water-induced erosion was 18.27 million ha in 2000 in 

Northeast China, which account for 17.7% of total land area and 

most of which is fallen into the light erosion degree. But the domain 

fleetly spread, especially for light degree erosion. For example, the 

water erosion area in the middle Heilongjiang Province increased 

from 24292.40 km2 in 1950s, 36649.52 km2 in 1980s to 45106.51 

km2 in 2000, most of which attributed to light and moderate degree.
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RESULTS AND DISCUSSION



The distribution map of

water-induced erosion

d e g r e e



Change of water-induced 
erosion area and intensity 
in Heilongjiang Province

Gully numbers rapidly increase too, gully courses ceaselessly expand and 

trace to the source, gully density is evidently enhanced. It is estimated that 

there are 250 thousand gullies in Northeast China based on the 

investigation in some typical regions, which occupy 4830 km2 of farmland. 

The small-size gullies are still ascendant in number, but developing rates of 

medium-size and large-size gullies are faster in the middle Heilongjiang 

Province. The gully numbers had trebled since 1950s. 

Number and 

area of gullies

The change of gully number and 
density in Heilongjiang Province
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The study using RS method in a typical area of ten towns 

shows gully number and density developed from 1712, 

202m/kmĮ in 1965 to 2565, 283m/km2 in 2005, respectively.

Source: Zhang S W, et al.



The investigation in 26 small watersheds in 2004-2005 

found the mean gully density reach to 0.91 km/km2 with the 

range of 0.01-2.33 km/km2. The gully density in 21 small 

watersheds in 2005 increased 12.2% than in 2004. Gullies 

in 6 small watersheds traced 1.10m (0.02-3.5m), deepened 

5.64 cm(0.5-13.16cm) and widened 30.6cm(0.6-147.67cm) 

in 2005.
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