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Abstract . Giant panda is the flagship species for priority ecological protection. The demonstration effect as well as scientific
values in protecting giant pandas and their habitats are of great significance. China is committed to building natural reserve
system with national parks as the main body, aiming at restoring the integrity and connectivity of giant panda habitats.
Therefore, analyzing the ecological security of the giant panda reserves and providing theoretical basis for the establishment
of the giant panda National Park are very important.Taking Sichuan Province as an example, this paper, based on data from
20 typical counties that would be included as the conservation areas of giant pandas in the future, is to establish an
ecological security evaluation index system for giant panda protected areas. The comprehensive evaluation was carried out by
using entropy weight and analytic hierarchy process method, and temporal and spatial dynamic analysis of the ecological

security of the glant panda protection site, as well as spatial correlation analysis. The results showed that: (1) From 2003
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to 2017, the comprehensive index of ecological security of giant panda conservation areas in Sichuan Province showed a
volatility upward trend and the ecological environment improved significantly, whereas environmental degradation in some
counties still exists. (2) The ecological security status of each county showed strong differences, and there was significant
spatial positive correlation and spatial clustering in the ecological security index of adjacent counties; (3) The contradiction
between the ecological security of the giant panda conservation area and the surrounding social and economic development
levels is still serious, and the interaction between economic development and ecological protection status of the adjacent
counties is obvious. Therefore, the paper suggests to promote ecological balance with the solution of joint managment to

protect and improve giant pandas and their habitats.
Key Words:; giant panda; ecological security index; protected areas; PSR; spatio-temporal evolution; Sichuan Province
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Table 1 PSR Model index system
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weight weight weight

TR FEJ1 Bl NG AZE AN/ ( A/km?) D1 0.019 0.024 0.023
Ecological security KIEET Cl LKA AT/ TN D2 0.028 0.026 0.029
index SEEICARRR EE/4F D3 0.021 0.023 0.025
ML GDP RERE/ (tce/TTT0) D4 0.029 0.032 0.031

RMIA LG GDP /% D5 0.038 0.033 0.036

KAV ={E 5 GDP FeHE/% D6 0.041 0.047 0.042

JKHL = 5 GDP [t /% D7 0.045 0.043 0.041
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Table 2 Ecological security index in study area

i f LG A IS IS Clne s
Year Ecological security index Pressure index Status index Respond index
2003 0.3872 0.4611 0.4502 0.4502
2005 0.4750 0.4901 0.4720 0.4920
2007 0.4958 0.4883 0.4987 0.5197
2009 0.4524 0.495 0.4758 0.6058
2011 0.5832 0.5511 0.5051 0.6451
2013 0.6310 0.6147 0.5640 0.6640
2015 0.6852 0.6455 0.6263 0.7263
2017 0.7012 0.6525 0.6915 0.7552
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Fig.2 Ecological security index of counties in different years
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Table 3 Ecological security level
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Fig.3 Spatial distribution of ecological security level of counties in 2003 and in 2017
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Table 4 Spatial correlation test results of ecological security index in different years

AE0Y B RR b 22 7 p
Year Moran's 1 Standard deviation

2003 0.236 0.082 3.201 0.001
2007 0.285 0.078 3.159 0.001
2009 0.297 0.085 3.232 0.001
2011 0.301 0.079 3.180 0.001
2013 0.259 0.087 3.152 0.001
2015 0.302 0.081 3.191 0.001
2017 0.301 0.083 3.121 0.001

BE AL A6 964 i 999permutation
(2) Jydias ] | A

2 R RS 1R BAR M, R GeoDA A SIS DX AR 28522 A 48 B R BRI (LISA ) =5 [a] 4%
BRI, N 4 B  BFE DA 2522 e e B IR I AR R A

2003 4F, - (H-H) IEASCHERER A B )1 B PS8 U 8 U 468 sl R
B - (H-L) o £ 08 (K- (L-H) - 0 B A i B IR0 (L-L) SR e SR BE A A Se i B Rl B
S5 HABEL BRI . 2017 4F - (H-H) IEARSCEEMERA 1 E P RE S48 KRed  w-R(H-L) . 1
R T K- (L-H) e B PR (R-IR (L-L) SO SCARRE R A S0 B i B e B 2L
Fofty BT, B b WIS XA 2522 bR A AT SRy S ) S A DX AR AT, O EL IR 7] A 22 £ , 4 2R DX dek
kA THRAE, X5 XY B IR 2 257 & RS e IR R

4 it

DU 148 2 R BB 20 A ) T2 B X, g (4 R B v sl R s D)y 4% R BURF 5266 T — 2R 40 AR AH DG A4 T2 | [)
RHEEA T R AT W11, 2003—2017 SFER L LA IREBEE M LIS Ry A B EE Bk
F | KAES BT ARG B i ALK R LT, B AL 2 R SR AIE SR AR AL B B AW B, 8 I 2T

http ; //www.ecologica.cn



7264 JAE = 40 %

\;‘ - N
S 20034F A
Sy )
e '\i%\{j\ L&
= 5 e
/{i/y.// <T b lkﬂ ’
e
- N o
“p ONR
I SN,
Y, (ﬁ‘// fg A f
A Sy
LY .
k,,/ ) LEA/V
h )/f/ § 5/
—
o 2 LTS CITS N
S =1 i
b T AEAE
9 . R L ah 7
/ /

0 120 km
[E—

B4 2003 5702017 FETREEHTEERE
Fig.4 Spatial cluster of ecological security index in 2003 and 2017
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