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Abstract : For regional social and economic sustainable development, strengthening ecosystem management
at provincial scale is prerequisite. One of the most important tool is to identify the critical or sensitive area
that is easy to be degraded. So herein a methodology of eco-environmental sensitivity assessment was
proposed and a case of Gansu Province was studied. Eco-environmental sensitivity was defined as the
possibility of formation and generation of eco-environment problem in a given region influenced by natural
factors. High sensitivity region is the one where eco-environmental problems may occur easily in
disturbance of human activity. In this paper, eco-environmental problems considered are water erosion,
desertification, salinisation as assessment objects. For each object, major influencing factors are
identified. water erosion is influenced by rainfall erosivity, soil texture, relief, and vegetation type;

desertification is influenced by wetness index, soil texture, days the wind speed > 6 m/s, and vegetation
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cover; salinisation is influenced by evaporation/precipitation, underwater minerality, and geomorphology.
Each influencing factor was graded into 5 classes of sensitivity to eco-environmental problem: insensitive,
less sensitive, sensitive, more sensitive, and the most sensitive. Based on the information of eco-
environmental investigation and previous studies. we have drawn the distributions of sensitivity of factors
influencing eco-environmental problems. Integrated assessments of sensitivity to water erosion,
desertification, salinisation have been done from multiplying each sensitivity of influencing factor by GIS
technique. The following results have been obtained. Firstly, in Gansu Province, the region sensitive or
more to eco-environmental problem was large and widely distributed. The most sensitive region took up
1. 1% of the total area of the province, and the more sensitive region 57.4%. In the total area of sensitive
or more region, the most sensitive of water erosion cover an area of 0. 21% , mainly Malian watershed of
Jing River, Hulu river watershed of Wei River and Zuli river watershed of Yellow river. And the more
sensitive of water erosion cover an area of 24.6% , mainly in loess plateau, south and north of Gannan
Plateau, and Xili and Huicheng basin of Longnan mountainous region. The most sensitive of desertification
cover 0.8% , mainly in the north of Gansu, the middle part of Anxi county, and southeast corner of Subei
county, the more sensitive region of desertification cover 33.1% , mainly in Hexi Corridor, and its north
Alashan Plateau, Beishan Mountain, the front belt of east Aerjin Mountain, north hill of Loess Plateau
and Yellow river coastwise of Gannan plateau. There is no region the most sensitive to salinisation. The
more sensitive region to salinisation take up 1. 1% , mainly in the middle-lower reaches of Shule River, the
middle-lower reaches of Hei River and the lower reaches of Shiyang River. Secondly, the sensitivity
assessment results are consistent with present distribution of eco-environment problems. High sensitivity
region is properly the region where eco-environment problems are very serious now , which shows that it is
manipulability and reliability to use GIS-based assessment of eco-environment sensitivity described in this
paper. Thirdly. high sensitive region of eco-environment problem identified in this paper should be taken
as priority area for ecological protection and restoration, and taken more counter-measure.

Key words :eco-environment problem; sensitivity; spatial analysis; assessment; Gansu Province
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2.1
1
Table 1 Classifying 0f the factors influencing eco-environmental sensitivity
Eco-Environmental X . . . . The most
Factors insensitive less sensitive  sensitive more sensitive .
Problem sensitive
Rainfalll
. .. <25 1000~3000  300~500 100~300 25~100
Water and soil loss erosivity
Soil texture . N h N N
0~20 21~50 50~100 100~300 300~450
Relief =>1000 600~1000 450~600
Vegetation N N N h h
Land Wetness _ _
e . =>0. 65 0.5~0.65 0.20~0.50 0.05~0.20 <0. 05
desertification index
Soil texture
= 6m/s
Days the wind speed <10 10~20 21~40 41~60 =>60
=6m/s
Vegetation cover
Soil /
L . L <1 1~3 3~10 10~15 >15
salinization Evaporatlon/prempltatlon
. . <1 0~3 Bia Ot 10~50 >50
Underwater minerality
Topography )
2
Table 2 Classifying of assessment on eco-environmental sensitivity
Sensitivity class Insensitive Less sensitive Sensitive More sensitive The most sensitive
SS; 1.0~2.0 2.1~4.0 4.1~6.0 6.1~8.0 >8.0
2.1. 1 0.21%,
Y ’ 9
; 24.6%, s
9 ’ ’
) H 23- 7% ) ) N
s s s s s s s N N
H 49 4% ’ ) ) ) ’

s N N . H 2%,
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2.1.2 0.8%
; 33.1%, .
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; 39.3%, . .
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2.1.3 , ,
1.1%, N s N s
, ; 7.7%, ,
58.9%, . . . . . .
; . 32.3%, . ; ,
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Table 3 Area and its percentage of sensitivity grade for each type of eco-environmental sensitivity
(€8} (3) (5) 7 9
Eco-environmental problem Insensitive Less sensitive Sensitive More sensitive The most sensitive
. 9096 224670 107787 111880 955
Water and soil loss
2.0 49. 4 23.7 24.6 0.21
e 32216 178728 89734 150338 3785
Land desertification
7.1 39.3 19.7 33.1 0.8
.. L 146739 267764 34932 5366 —
Soil salinization
32.3 58.9 7.7 1.1
— 45480 143262 261054 5002
Integrated value -
10 31.5 57.4 1.1

2.1. 4 N ¢ 3, 1-d,
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Fig. 1 Distribution of sensitivity of eco-environment in Gansu Province
a. sensitivity of water erosion; b. sensitivity of land desertificationc.
sensitivity of salinization; d. integrated assessment on sensitivity to eco-
environment
1. insensitive; 3. less sensitive; 5. sensitive; 7. more sensitive; 9.

the most sensitive
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