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Fig. 1 Location of Qilian Mountain National Nature Reserve, China
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Fig.2  Pressure-State-Response (PSR) framework model of OECD

AL A A B AT LR A AR A BREE TS YA B
ARPLBAC SAC L R L, BT 2 2 IR S50 1Y
AEILNGRIP XAES R L ERAR (R 1),k
FUARL 2PN HWZ, DEJTHF RSB
T R RO HEN] R DAt 2 (AT A SRS
FKARHARENIIRZ  EIRLE B PE Bk
PERYJEIN, PPN AR 3% L B SR ORI X A S 2 4
2.2 WTETMIERINE

BT AESL e febrdie 2 HEME %, &

BRI B AR WA . R B3 [X 2008 4R A
2016 AEA 258 T bk LA SR F R AL 32 25 2 LAY
Tk A, AR X AR S IR S 2 2 R A R AL
LR S 5IRALY e G5 2 R X LA R T
it o S H R WAL TS 35 O RE A, AT e Bz
S Delphi 377 i i % 5P A RIGE T34, 3K
TR IHEAR A, 2508 1 LR 23R O — 1
PR ARG T IR PR DL, b 24 1SR AR % L R 37
DA BRI R L R L, WIEHT 16 45 AL Lt i 1
24 4G5 ; Q¥ e B 24 TREM 15 b ) R 2 )2 )
FEPRA RS PRI 44 K 2 28 0% 8 (AR 3% 1 £
PR 10 AL H AR 10 A BTt 8
) BEATER 400, AR WAL i L PR A XA S
A B R X A IR AR AT IR 23 s ORI 5K
(1) 5 A7 N A IR AR O A R

o = 2 (1)

M)
i=1

i




%3

JETF Delphi-PSR MRS A1 125 11 [EI 520 (1 AR AP X A 25 22 AT A 331

®1 MEULERFERFPRESRETHRERER
Tab.1 Index system for ecological security evaluation

in Qilian Mountain National Nature Reserve
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Tab.2 Actual values, weight value and ecological insecurity degree of national nature reserve in Qilian Mountain
fRPRIE
k4% NE:
BREEED BN FrifiE &N
ZEFEE
2008 4F 2016 4E 2008 4 2016 4F 2008 4F 2016 4F

ANE%E/ A + hm? 0.258 0.0725 0.562 0.575 0.036784 0.0117 0 0

TR TR 2 % 7.0 46.3 6.34 22.1 0. 044386 0.0147 0.0042  0.0232

ARt R/t - km? 1.91 1.90 1.79 2.06 0.035786 0.0185 0.0022 0
S iRy % 21.56 24.88 18 18 0. 046039 0.0146 0.0076 0.009
;iﬁ ARG P R (mP /) 4988 3907 2071 2354 0. 03495 0.0210 0 0
%‘ﬁ; AR (m® /) 1.78 4.99 0.27 0.54 0.052237 0.0132 0 0

A ZRATE R (m® /) 0.88 5.53 0.117 0.194 0.048289 0.0131 0 0

7K F 3t B i/ e 28 42 0 0 0. 050568 0.0152 0.0506  0.0506

W/ b 96 144 0 0 0.044762 0.0149 0.0448  0.0448

AERR K F/ mm 320 307.9 361.0 380.7 0.034228 0.009 0.0039  0.0065

b T R AR K % 46.8 36.2 46 46 0.05121214 0.0116 0 0.011

FRMR RS 5 % 22.9 21.8 28.5 28.5 0.044112 0.010 0. 0086 0.010
pe TR A28 /12T 1548 1496 1441 1441 0.031138 0.010 0 0
zy KIHERBYEE % 5.20 4.96 7.9 7.9 0.02764 0.0136 0.0095 0.01
RE B MR, R 286 286 300 300 0. 043406 0.0115 0.002 0.002
fihs L e L 30.4 30.4 40 40 0. 040908 0.0148 0.0098  0.0098

AR RN 1311 1311 2000 2000 0. 045099 0.010 0.0155  0.0155

Ll AR B i /% 44.6 51.3 20 20 0.047578 0.010 0 0

TAP XHETE/ 5) 79 79 100 100 0.048019 0.013 0.01 0.01

2R BT A bR % 98.6 94.4 100 100 0.053255 0.0179 0.0007 0.003
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il s
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AP0l R/ TT - hm 2 0.099 0.063 0.214 0.33 0.03697 0.009 0.02 0.03
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Tab.3 Comprehensive evaluation of ecological security

of national nature reserve in Qilian Mountain
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Tab.4 Classification standard of ecological security
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Fig.3 Unsafe degree of criterion layer (Bl = Pressure

factor; B2 = State factor; B3 = Response factor)
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Evaluation on Eco-security of Qilian Mountain National
Nature Reserve Based on Delphi-PSR Model

WANG Yi'?, XIE Rongrong'*, WANG Feifeng'”" , WANG Xuefu®, GUO Shengxiang’

(1. College of Environmental Science and Engineering, Fujian Normal University, Fuzhou 350007, China;
2. Key laboratory of Resource Cycle and Pollution Control of Fujian Province, Fujian Normal University, Fuzhou 350007, China

3. Gansu Qilian Mountain National Nature Reserve Administration, Zhangye 734000, Gansu, China)

Abstract: To study the ecological security of Qilian Mountain National Nature Reserve (QMNNR) ,24 assessment
indexes were selected and endowed with weights by classical Delphi method according to the structure and function
of ecosystem of QMNNR in Gansu Province. Afterward, PSR ( Pressure-State-Response) model was constructed to
comprehensively evaluate the ecosystem security levels of QMNNR in 2008 and 2016, respectively. This study
focused on exploring the research approach of the dynamic changes of ecological security and providing scientific
basis for the improvement of ecological security situation in QMNNR. The results showed that QMNNR was at
0. 1934 insecure degree in 2008 which demonstrated a bit of insecure level state, however, at 0. 2454 insecure
degree in 2016 which indicated a quite unsafe level state. Compare to 2008, the ecosystem insecure degree of
QMNNR increased by 26.9 % in 2016, i. e. one grade decrease of security level. The insecure degree of pressure
factor increased from 0. 1094 to 0. 1276 (16. 6% ); while, insecure status factor from 0. 0593 to 0. 0748
(26.1% ), and the response factor from 0.0247 to 0.043 (74% ). It suggests that the intensified human activities
along with the excessive exploitation of resources were the main causes for the declining of the ecological security
level of the QMNNR in 2016, especially the extreme continuous increasing number of tourists or visitors, over-
exploited of hydropower stations and mines. To sum up, reasonable and efficient measures that closely related to its
local conditions are urgently needed for the protection and restoration of QMNNR. This study has provided scientific

management ways, as well as decision-making basis for the ecological security of national nature reserves.
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