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Provincial forest ecological security evaluation in China based on the entropy

weight of the fuzzy matter-element model
LIU Tingting, KONG Yue, WU Ye, ZHU Lingyun, ZHANG Dahong "

Economics and Management Institute of Beijing Forestry University ; Betjing 100083, China

Abstract: Recently, with the rapid development. of the economy and society, the decline of forest resources and
deterioration of ecological environments have threatened human productivity and lifestyles. In the context of ecological
progress , research on the condition of provineial forest ecological security in China has become a fundamental issue, since it
plays a vital role in the sustainable development and national economy, affecting the livelihood of people. After analyzing the
existing ecological security systems, the pressure-pressure bearing capacity model was proposed. Using software, such as
SPSS and EXCEL, the forest ecological security standards of 31 provinces in China were empirically analyzed and evaluated
using the principal component analysis, entropy method, and matter-element analysis based on the data from 2014. Results
showed that in the pressure evaluation, 19 provinces (61.29% ) are under high forest ecological security pressure, which
means that most provinces face a high ecological security risk, including Hebei, Chongging, Hubei, Shanxi, and Xinjiang.
In contrast, Tibet, Shanghai, Hainan, Gansu and Heilongjiang face lower pressure. Evaluation of pressure-bearing capacity
revealed that 12 provinces (38.71% ) are under better bearing conditions, which means that the average pressure-bearing
capacity of China is relatively low. Fujian, Yunnan, Jiangxi, Hainan and Zhejiang have the highest pressure-bearing
capacities, whereas Qinghai, Ningxia, Xinjiang, Gansu and Tianjin have the lowest. In a comprehensive evaluation of forest
ecological security, 14 provinces (45.16%) showed high forest ecological security, mostly the southern provinces,
including Tibet, Hainan, Fujian, Yunnan and Jiangxi, which are in relatively good condition. However, Ningxia, Qinghai,
Xinjiang, Hebei and Shanxi indicated low forest ecological security. Therefore, measures such as strengthening the

protection of natural forests, exploring alternatives to wood resources, and establishing a forest ecological security early
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warning system, should be taken. In addition, measures to improve ecological security should be implemented in

consideration of the specific needs of each province.

Key Words: forest ecological security; entropy method; fuzzy matter-element model; indicator system; provincial

ecological management
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Table 1 The indicator system of forest ecological security evaluation
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Table 2 Weight of each index
H bz i H 2 HEZ bR Bty
Target layer Project layer Factor layer Indicator number  Indicator layer
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Table 3  Provincial forest ecological safety evaluation of China
wy ol i R A IR IR
Provinees Comprehensive Lomprebenme Pressure score Pressure ranking Pressur'e bearing Prcssgre bear‘lng
score ranking capacity score capacity ranking
demt 0.275355 13 0.386686 17 0.614052 7
KHE 0.210273 25 0.386176 18 0.503121 27
At 0.183041 28 0.347959 31 0.507796 26
17 0.198679 27 0.365911 28 0.510054 24
ES 0.245746 18 0.427086 7 0.50942 25
STy 0:224204 24 0.37563 24 0.539542 20
ik 0.243107 19 0.373685 25 0.575011 16
BT 0.288 10 0.436151 5 0.565239 17
i 0.303361 7 0.479521 2 0.536959 21
N 0.230786 21 0.390971 16 0.530133 22
i RAR 0.317032 6 0.425654 10 0.630443 5
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I 0.226771 23 0.376428 22 0.542789 19
[ 0.254479 17 0.365116 29 0.609202 8
WeE 0.296523 9 0.406332 13 0.622591 6
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i z;z/az% %ﬁﬁk% 4 4% 7RJ£1%‘=67\ n@iﬁk%_
Provinces Comprehensive Comprehensive Preseure. score Prossure ranking Pressure bearing Pressure bearing
score ranking capacity score capacity ranking
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