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Abstract: Ecologically vulnerable regions in China are not only the most serious areas of environmental
degradation, but also the most poverty-stricken regions. However, these regions are still undefined. Three
typical factors including land desertification, soil erosion and rocky desertification were selected to establish
an evaluation model of eco-environmental sensitivity by using Remote Sensing (RS) and Geographic Infor-
mation System (GIS) technology. We conducted a comprehensive research on eco-environmental sensitivity
to reveal its spatial features in a quantitative way in China, and redefine the location of ecologically vulner-
able regions integrated with the existing relevant government documents and the previous research. Results
are demonstrated as follows: the extremely sensitive areas are distributed in northwestern, southwestern,
southeastern parts of China and loess hilly regions; the highly sensitive areas are located in the Altai Moun-
tains, the Tianshan Mountains, the southern part of Yinshan Mountains, the Horqin Sandy Land, the Hulun
Buir Sandy Land, the western part of Chang Tang Plateau, the Hengduan Mountains and the hilly mountains
regions in Southeast China. A total of 18 ecological vulnerable regions in China were defined, comprising a
total area of 2.4 million km® The name, type, area, spatial distribution and the main ecological problems of
each region were characterized. The spatial distribution map of ecologically vulnerable regions in China can
be used as a base map for the redline delimitation of national ecological protection.
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Table 1 Evaluation indices and classification of ecological environmental sensitivity

F8F5 Index AU AP IR rh EBUR e UK PRk
Insensitive Lightly = Moderate sensitive Highly sensitive Extremely sensitive
sensitive
+ bk TIREEFREL Aridity index < 1.0 1.0-1.5 1.5-4.0 4.0-16.0 > 16.0
Land > ¢ mysizib RAM <s 5-10 10-20 20-30 > 3
desertification Days with wind speed = 6 m/s (d)
T4 Soil texture F# Bedrock HiJit Clay — BRJiE Gravel B Loam b5 Sandy
T E R = 80 60-80 40-60 20-40 < 20
Vegetation coverage (%)
KR &R 4274 7) Rainfall erosivity <25 25-100 100-400 400-600 > 600
Soil erosion - g ik Soil erodibility <0.27 0.27-0.42 0.42-0.52 0.52-0.62 >0.62
&% Slope (°) 0-8 8-15 15-25 25-35 >35
TEEE 5 S = 80 60-80 40-60 20-40 < 20
Vegetation coverage (%)
AL BRPR 8 Y 55 T A 1 0 B < 10 10-30 30-50 50-70 = 70
Rocky Rate of carbonate rock outcropping areas
desertification (%)
Wi Slope (°) <5 5-8 8-15 15-25 > 25
FELHE 78 5 = 80 60-80 40-60 20-40 < 20
Vegetation coverage (%)
J&AH Grade 1 3 5 7 9
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Table 2 Area percentage of each ecological environmental sensitivity type in China

BeRER/ b R K AR B AR LR AR A U
Grade of sensitivity Land desertification Soil erosion Rocky Comprehensive ecological
Sensitivity sensitivity desertification Sensitivity

AU Insensitive 345 33.8 93.2 22.7

BIEHUK Lightly sensitive 413 37.7 1.5 27.1

hEERU Moderately sensitive 11.7 13.7 3.4 22.0

7 B U Highly sensitive 8.3 9.1 1.6 17.8

W UK Extremely sensitive 43 5.8 0.4 10.4
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Fig. 1 Comprehensive evaluation of ecological environmental sensitivity in China
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Fig. 2 Spatial distribution of ecologically vulnerable regions in China. (1) Edge of Gurbantunggut Desert; (2) Edge of Taklimakan
Desert; (3) Middle and lower reaches of Heihe River; (4) Edge of Tengger Desert and Wulanbuhe Desert; (5) Mu Us Sandy Land; (6)
Northern region of the Yinshan Mountains—Hunshandak Sandy Land; (7) Horqin Sandy Land; (8) Hulun Buir Sandy Land; (9) the
Hengduan Mountains; (10) Loess Hilly gully region; (11) Three Gorges Reservoir area; (12) Dabie Mountain; (13) Luoxiao Moun-
tain; (14) Huangshan Mountain; (15) Xianxialing Mountain—Wuyi Mountain; (16) the Tianshan Mountains; (17) Karst Areas in
southwestern China; (18) Western part of ChangTang Plateau.
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