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An entropy weight approach on the comprehensive evaluation of the Pearl River

Delta Nature Reserve
ZHANG Linying"* ", XU Songjun'
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2 Center of Earth Environment and Resources, Sun yat-sen University, Guangzhou 510275, China

Abstract: Society’s rapid economic development creates major challenges to the creation of nature reserves, especially in a
region with high levels of ecosystem fragmentation. The reserves of the Pearl River Delta have different ecological functions
and face different threats. At the same time, these nature reserves have different levels of protection and serve different
purposes, such as the protection of local species and providing society with regionally protected areas. A comprehensive
evaluation of nature reserves would lay a solid foundation for their management and for related policies and decision making.
Three types of indicators were selected to facilitate acquiring comprehensive protection status for the nature reserves in Pearl
River delta region; the size of the reserve, the level of threat from human activities, and the current level of management.
An entropy method was used to make a comprehensive evaluation of the reserves. Each reserve was given a ranking from
high to poor, based on a comprehensive look at all these factors. The results indicate

(1) Seven of a total 48 nature reserves studied ranked high. Thirty ranked moderately high, 10 are moderately well
protected, and only one is poorly protected. In general, although some of the nature reserves were ranked high, obvious
differences in their layout and design exist, especially those in the cities of Shenzhen, Zhongshan, and Foshan, where new
nature reserves should be added.

(2) Because the cities of Zhuhai and Huizhou have a relatively large number of nature reserves, these reserves have

major differences. The design and geographic layout of nature reserves in Huizhou are relatively uniform, but in Zhuhai
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significant differences exist between them since some of the nature reserves are on oceanic islands. We conclude the
protection level can be ranked as; Zhaoqing and Jiangmen > Shenzhen > Guangzhou and Huizhou > Foshan and Zhongshan
> Zhuhai.

(3) Current research in nature reserve protection focuses on determining the appropriate size for nature reserves.
Governments departments administering these areas are attempting to solve this important problem. In theory, increasing the
size of a nature reserve may benefit the reproduction, growth, and survival of the living creatures there, but increasing the
size has a limit to its benefits, especially when human-caused pressures and management goals are considered. So the
appropriate size of each area should be determined. Our research indicates the overall quality of these nature reserves is
closely related to their physical size. We used a regression model to select the most suitable sizes for them.

(4) Our results show an increase in the overall protection level of regional reserves is positively related to the
geographic size of these areas. By constructing some high quality reserves with large geographic areas, the region can create
core ecological reserves that preserve some ecological aspects of the original landscape. These reserves can also support the
development of other reserves through an exchange of species and its influence on the local environment, but the size
differences of these regional reserves should be small. The cooperation and coordination among nature reserves of various
sizes, the level of protection each reserve provides, and species resources present should also be considered when
designating a reserve.

(5) The influence of natural disturbances on the comprehensive protection of reserves is larger in coastal areas or in

man-made ecological islands than it is in other types of reserves.

Key Words: entropy weight ; Pearl river delta;nature reserve; comprehensive evaluation
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Fig. 1 The result of synthetic assessment of the Pearl River Delta nature reserve
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Fig. 4 The contrast to evaluation result considering disturbance elements
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Fig. 6 The average nature reserve T; of each region
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Table 1  The correlation of Ewith other indexs

CA PD NP LPI MPS PSSD SHDI SHEI D

PD -0. 6131 1. 0000 -0. 5867 —-0.2878 0. 3531 0.3323 0.2088 0.2086 0. 1445
NP 0.9741 -0. 5867 1. 0000 0. 1895 -0. 1707 -0. 1873 -0. 2404 -0. 2409 -0. 1823
LPI 0.0773 -0.2878 0. 1895 1. 0000 -0. 1607 -0. 3621 -0.6115 -0.6112 -0. 4503
MPS -0. 2864 0. 3531 -0. 1707 -0. 1607 1. 0000 0.9525 0. 7455 0. 7454 0. 8813
PSSD -0. 2829 0.3323 -0. 1873 -0. 3621 0.9525 1. 0000 0. 8243 0. 8242 0. 9066
SHDI -0.2434 0.2088 -0. 2404 -0.6115 0. 7455 0. 8243 1. 0000 1. 0000 0.9415
SHEI -0.2438 0.2086 -0. 2409 -0.6112 0. 7454 0. 8242 1. 0000 1. 0000 0.9414
D -0.2158 0. 1445 -0.1823 —-0.4503 0.8813 0.9066 0.9415 0.9414 1.0000
T -0.2048 -0.0213 -0.2976 —-0.6845 -0.0737 0.0801 0.4524 0.4532 0.2572
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