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Remote Sensing Based Analysis of the Distribution Pattern and

Dynamic Changes of Sandy Land in China From 1995 to 2000
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Abstract: With rapid economic growth and the world’s largest population, land degradation and ecosystem
deterioration in China are becoming more and more serious, especially wind erosion and sandy
desertification it caused. Wind erosion may cause land-use changes as soil is eroded or lands are buried by
sand dunes. Irrational land-use, typically represented by the reclamation and over-grazing in semi-arid and
arid area in China, can also aggravate wind erosion. Moreover, when wind erosion happens in vast areas,
dust and aerosol from these areas will influence global climate and environment. Relation between sandy
desertification and land-use changes in China is one of the key points to be studied.

Using remote sensing and Geographical Information System (GIS). the paper studies the spatial-
temporal changes of sandy land in China. Based on nationally covered lLandsat-TM data, the spatial
distribution of sandy land in 2000 and 1995 is investigated, and its changes are analyzed.

In 2000, total area of sandy land in China is 59 X 10*km?* which distributes mostly in seven provinces

(Xinjiang, Inner Mongolia, Qinghai, Gansu, Ningxia, Shaanxi, Tibet) that lie to the Northwest and
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Southwest China. Results show that 4709. 7 km* of land has changed to sandy lands. At the same time,
2156. 4 km® of sandy land has changed to other land-use. Thus the net change to sandy land is 2553. 3
km®. Grassland is the main type of land-use that changes to sandy land. At the mean time, the area of
cropland that changes to sandy land is also noticeable. To the area where sandy land is shrinking, the
grassland and cropland are expanding, while where the sandy land is expanding, the grassland is
shrinking.

To the process of desertification in China, five geographic regions can be classified: oases, desert, the
Loess Plateau, grassland and Qinghai-Tibet Plateau. Each region has its own characteristic in the process
of sandy desertification. To the oases, more and more grasslands between cropland and desert are
changing to cropland or desert. To the desert areas, the process of desertification is represented by the
transition of low-covered grassland to sandy land. To the Loess Plateau, sandy lands are expanding due to
the expansion of Mao Us Sandy Land to the northwest of the plateau. To most grasslands in semi-arid and
arid areas, their changes to sandy land are the most obvious. To the Qinghai-Tibet Plateau. land-use
changes are mostly caused by wind erosion. Because of the dramatic fluctuation of daily temperature, the
weathering process is intense. With strong wind., the sandy land expands through encroaching the
grassland and cropland in the valleys.

Irrational land-use contributes most to the sandy desertification in China. From 1995 to 2000, the
increase of the total area of cropland in the seven provinces is 9039.7 km?, whereas the total area of
grassland decreases by 11597.9 km®. Almost all cropland expansion is from the reclamation of grassland
while most of the expanded sandy lands come from grassland.

Key words :wind erosion; sandy land; remote sensing; land-use; China
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Table 1 The transition between varied land-use from 1995 to 2000

It
em Cropland Forestland Grassland Water area City Unused land
Land to sandy land 136. 2 26.3 4200. 7 39.4 0.0 303.5
Sandy land to other land-use 311.6 75.9 1573.7 64.7 1.7 128.8
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Plate I The distribution of expanded sandy land and its land-use type
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Plate I The distribution of reduced sandy land and its land-use type



