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Comprehensive evaluation of the functions of Wolong Nature

Reserve

LU Yi-He, FU Bo-Jie., LIU Shi\ |Liang, CHEN Li-Ding (Key Lab. of Systems Ecology. Research
Center for Eco-Environmental Sciences, CAS . Beijing 100085, China). Acta Ecologica Sinica.2003,23(3):571~579.
Abstract ; Protected areas (PAs) represent a special kind of land use type with the protection of wildlife
species, ecosystems or natural relics as the main objectives. But the success or failure of protection
depends on the effectiveness and sustainability of PA management, which is the fundamental guarantee of
the healthy development of PAs. Evaluation in functionality is an important instrument to drive PAs
towards effective and sustainable management.

Based on the theory of fuzzy logic and questionnaire surveys, we gave a comprehensive evaluation of
Wolong Nature Reserve in functionality in this paper. In the process of evaluation, we defined the
functions of Wolong Nature Reserve as nature conservation, environmental education, scientific research,
social development and economic development. Each of the five major functions was further represented by

three to five sub-criteria (sub-functions), respectively. Accordingly. a hierarchical criteria system with
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three layers was established for the evaluation. Totally, there were five criteria in the second layer and
twenty criteria in the third layer.

The results showed that the function of nature conservation was in good situation, while, the other
four major functions were in a situation not so good as expected. Therefore, the overall function, the
uniform representation of the five major functions, was just so-so. Of the five major functions, Wolong
Nature Reserve functioned best at nature conservation, followed by the functions of scientific research.,
social development, environmental education, and economic development. These indicated that the
functions of Wolong Nature Reserve were closely related to each other. No matter where the dysfunctions
occurred, the overall function and the healthy development of Wolong Nature Reserve would be affected.
To improve the overall function of Wolong Nature Reserve, the characteristics of the functions that are
complementary and mutually reinforcing need to be taken into consideration. Only this way, can the
various conflicts be resolved successfully. The unilateralism and low efficiency in the management and
decision making process can be overcome, subsequently. To keep the functions in harmony is favorable to
the sustainable development of Wolong Nature Reserve. The analysis of the sub-functions is helpful in the
search of an entire improvement of the reserve functions.

Key words : Wolong Nature Reserve; fuzzy comprehensive evaluation; pattern recognition; function
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Table 2 The result matrix of fuzzy comprehensive evaluation
Functions Vi V, Vs V. Vs Vi Vi
u; 0.1929 0.4132 0. 2262 0.1190 0.0323 0.0135 0. 0028
Uy 0. 0205 0. 0607 0.1330 0. 3947 0.1787 0.1275 0.0848
us 0.1519 0.2393 0. 2407 0. 2447 0. 0482 0. 0484 0. 0269
uy 0. 0130 0. 1241 0. 1668 0. 3265 0. 1557 0.1318 0. 0821
u; 0. 0095 0. 0305 0.1207 0. 3375 0.2335 0.1947 0.0734
U 0. 0860 0.1910 0.1795 0.2711 0.1245 0.0979 0.0499
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Fig. 2 The comprehensive scores of the functions of Wolong Nature Reserve
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Appendix The questionnaire used in data collection

(Age) ( Male; Female); (Nationality) (Education) _; (Position)
Assesement
Func- Importance . Importance

don ( No.y ubrfumetions ( No) Vi Vo Vs Ve Vs Vi Vi oV
One Uy 1-2-3-4-5 42 84 35 4 2 1 1 1
Two s 1-2-3-4-5 36 59 30 31 9 4 0 1
Three us 1-2-3-4-5 24 60 49 25 7 2 0 3
Four wi o 1-2-3-4-5 28 59 12 o« 5 1 0 1

1 Five uis 1-2-3-4-5 21 71 36 27 6 4 1 4
One Uz 1-2-3-4 3 12 15 53 33 24 14 16
Two Us2 1-2-3-4 2 9 16 68 27 12 18 18
Three Us3 1-2-3-4 4 7 29 62 19 20 10 19

12 Four w2y 1-2-3-4 4 6 26 52 23 21 4 34
One Uz 1-2-3-4 12 28 32 41 11 11 8 27
Two us2 1-2-3-4 16 49 38 31 3 7 1 25
Three Uss 1-2-3-4 20 24 38 35 7 2 2 42

3 Four usy 1-2-3-4 53 34 21 22 3 5 2 30
One [ 1-2-3-4 2 15 19 49 31 26 25 3
Two Uy 1-2-3-4 1 19 28 69 18 21 11 3
Three U3 1-2-3-4 6 39 49 50 11 8 3 4

y2 Four [z 1-2-3-4 0 12 18 47 43 31 12 7
One us 1-2-3 0 3 19 50 41 31 15 11
Two s 1-2-3 4 5 16 52 33 3110 19

P Three Uss3 1-2-3 0 7 20 50 27 23 5 38

B , s ( UL~ U5 s U~ Us3)

. The relative importance and value of assessment of the functions
should be marked in the filling of the questionnaire during field survey. The numbers in the columns of assessment are the
sums of the times of the corresponding assessment value given. Below is the original weight matrix of the third layer
criteria of functions. The rows represent the relative importance and the columns represent the functions (from left to
right are w; ~ us and w1y ~ ws3). ui-Nature conservation: uy-Panda, u\-Forest, ui3-Natural resource &. landscape, uy,-
Biodiversity, uis-The total environment; us-Environmental education: us-The infrastructure, usy-The measures, uss-Local
impact sy -External impact ;us-Research ;uz-Basic condition ,usy-Vigor &. effects uzs-cooperation &. impacts,uz,-Potential ;
uy-Social development ; us-Education s uyo-culture, uy3-Stability s uyq- population ; us-Economoc development ; usi-Community
economy s usy-Efficiency susy-External impacts. V1-Very good ; V,-Good ; V 3-Relatively good ; Vs-Relatively bad ; V-Bad ; V-
Very bad ;Vg-Hard to tell.

110 11 2 18 31 73 73 10 27 46 76 73 34 12 95 40 30 37 63 19 73 47 120 61 19
20 28 59 26 40 22 49 32 44 39 58 80 27 10 38 70 30 43 75 27 14 57 45 107 27
18 33 28 41 54 27 31 31 32 34 12 15 92 41 25 43 73 30 20 46 56 34 5 2 124
15 24 48 44 28 19 12 46 31 39 24 2 17 107 12 17 37 60 12 78 27 32

7 74 33 41 17 29 5 51 36 12



