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Health assessment of a land use system used in the ecologically sensitive area of

the Three Gorges reservoir area, based on the improved TOPSIS Method
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Abstract; The Three Gorges reservoir area forms an ecological barrier for the key sensitive areas of the middle and lower
reaches of the Yangtze River. The ecological quality of a land use system is directly related to the overall benefits of the
Three Gorges Project and to the ecological security of the middle and lower reaches of the Yangtze River. A health
assessment of a land use system can effectively guide the rational land use and coordinate the contradiction between urban
development and natural ecological protection. This study proposes a health evaluation index system of a land use system

based on a PSR ( pressure-state-response ) model. Through the improved TOPSIS method, this research conducted an
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empirical study of Chongqing as a typical example of health assessment of a land use system in the ecologically sensitive area
of the Three Gorges reservoir area. The results showed that; 1) The score of the Three Gorges reservoir area land use

“

displayed a pattern of the “T” zonal distribution, which can be categorized as healthy, critical, unhealthy, and morbid.
Morbid and unhealthy regions mainly cover the northeast, the southeast, and the southwest of Chongging, which are in the
state of stress and have higher health index. The critical and healthy regions are located mainly in the loop of main urban
area in Chongqing. 2) The ecosystems in the northeast, southeast, and southwest regions of Chongging, which are in
morbid and unhealthy conditions, belong to high risk-high pressure areas, because of their fragile and unstable ecosystems
and high risks of land use. The loop area in the Chongging urban area, which is at low risk of land utilization and in
relatively good condition, is in the low risk-moderate pressure area. To foster healthy development of land use in the
ecologically sensitive area in the Three Gorges reservoir area, land use planning and adjustment should be strengthened,
excessive human development of land should be restricted, and the ecosystem functioning should be maintained. 3) The
PSR model as a means of analysis and unifying the natural resources, the environment, and social economy, not only
emphasizes the health condition of ecosystems but also considers the impact of socio-economic activities and their association
in carrying out a comprehensive health evaluation of the land use system. PSR shifts the research focus to natural resources
and environmental conditions. Tt fully characterizes the spatial characteristics of the land use system, accurately displays the
relationship between various elements of a healthy land use system and the key factors affecting the ecosystem, and sets an
early alarm for a land use system for the ecologically sensitive land in the Three Gorges reservoir area. 4) The improved
TOPSIS method can make full use of original data, illustrate the reality, achieve a comprehensive diagnosis of the health
condition of a land use system, and reveal the level of each indicator as well as the critical factors affecting the system. The
method is effective and can be applied to other kinds of assessment with proper adjustments. 5) The evaluation index system
based on the PSR model and the improved TOPSIS method can be applied to health assessment of a land use system. Both
analysis methods can enhance the health condition of a land use system. This study can be a reference for further

improvement of a health assessment of land use as well as for land use planning, management, and ecological protection.

Key Words; Three Gorges reservoir area; ecological sensitive area; land use system; health assessment; the improved

TOPSIS method
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Table 1 Health assessment index system of a land use system
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Table 2 The pressure scores of land use system of Southeast of Chongqing and sort situation in Study area

X £ HEF HEF HEF HEF HEF HEF HEF HEF
District and county X Sort X, Sort X Sort X Sort Xs Sort Xs Sort X Sort Xs Sort
FHH 0.048977 15 0.613523 17 0.662858 10 0.518148 7 0.474711 19 0.648975 27 0.963999 19 0.055627 1
BTIX 0.008977 38 0.106547 1 0.638181 9 0.318148 5 0.401287 12 0.750466 30 0.996372 35 0.489908 36
KR 0.148988 33 0.592545 13 0.608934 7 0.308148 4 0.391267 11 0.837884 36 0.976172 27 0.159021 4
AatEE 0.048989 23 0.626916 18 0.999115 37 0.559449 21 0.311048 8 0.78876 33 0.981584 30 0.189602 6
il 0.048988 24 0.605777 16 0.50954 6 0.305148 3 0.429728 16 0.726465 29 0.980079 28 0.424465 30
P FHE 0.888979 6 0.477328 8 0.19639 2 0.301148 1 0.353428 10 0.798988 35 0.973319 24 0.320183 12
wKE 0.689989 36 0.437308 7 0.343082 5 0.311148 2 0.455809 18 0.760034 31 0.940599 11 0.186544 5
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Fig. 1 Pressure, State and Response scores of the land use system in Chongqing
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Table 3 The state scores of land use system of Chongqing’s Core District in Study area

X8

District and County %o %o X X Xis X Xis Xis X Xis Xio
X 0.770416  0.27141  0.00192  0.000842 0.714593 0.538226 0.546524 0.253004 0.743018 0.099189 0.013117
KEAX 0.770416  0.17141  0.00857 0.010842 0.398941 0.738226 0.236462 0.186572 0.082169 0.087611 0.224177
LbIX 0.770416  0.09717  0.00792  0.139133 0.712608 0.308257 0.346524 0.209894 0.556808 0.094189 0.231261
PRI 0.770416  0.055192 0.009641 0.143005 0.795169 0.375841 0.1646  0.19364 0.333847 0.078565 0.220293
JUEYE X 0.770416  0.049288 0.010527 0.739649 0.598941 0.336086 0.144089 0.166078 0.31769 0.072373 0.204525
MEX 0.770416  0.078708 0.008915 0.231285 0.620781 0.192661 0.277018 0.186572 0.488145 0.084482 0.196984
Jeh% X 0.770416  0.026352 0.024878 0.229995 0.711946 0.085627 0.156139 0.260071 0.161071 0.031511 0.474406
iR 0.770416 0.011514 0.029808 0.19205 0.796492 0.334862 0.105389 0.007951 0.246767 0.026306 0.414305
ERIX 0.770416  0.008368 0.043859 0.177594 0.746195 0.38685 0.118302 0.213428 0.393745 0.017774 0.434186
*4 EXTEHXRLHARARFRSEEESEHFFER
Table 4 The sort state scores of land use system of Chongqing’s Core District in Study area
],iiicl and County Xg Xm X“ Xlz XB XM Xls X]6 X” Xls Xlg
X 25%—45% 1 38 38 28 2 1 19 6 38 1
KX 25%—45% 2 36 37 38 1 4 32 36 29 3
AL 25%—45% 3 37 31 29 29 2 26 17 27 2
TPERIIX 25%—45% 5 34 30 10 18 5 28 30 30 5
U X 25%—45% 6 33 1 37 24 7 34 31 32 6
MEX 25%—45% 4 35 15 36 32 3 31 19 33 4
JehE X 25%—45% 8 29 16 30 37 6 16 34 19 10
HrdbIx 25%—45% 13 26 19 9 25 10 38 32 23 13
ERIX 25%—45% 18 23 26 24 17 9 224 27 22 16
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Table 5 Health condition of land use system

WFFEERIT f AL TR ST T FRAR AL e ekl
Research Unit Health Scores Health Level Research Unit Health Scores Health Level
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Fig. 2 The distribution of health condition of land use system
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