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Comprehensive evaluation on ecological security of the habitat of
the giant panda, Ailuropoda melanoleuca in the
Minshan Mountains and Qionglai Mountains
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Abstract: [ Aim] The Minshan Mountains and Qionglai Mountains are important habitats for Ailuropoda melanoleuca but due to re-
gional interference, habitat fragmentation and many other reasons, there still are risks to the survival and population rejuvenation of
A. melanoleuca. It is of great practical significance to evaluate the ecological security of A. melanoleuca habitat based on its habits
and survival needs, which is beneficial to provide better protection of A. melanoleuca population and clarify the geographical focus of
protection. [ Method] Taking the cities, districts and counties located at the range of Minshan Mountains and Qionglai Mountains we
selecteded 12 representative factors from the most recent social, geographic and biological categories as evaluation indicators, so as
to carry out comprehensive evaluation on ecological security of A. melanoleuca habitat in this area by combining the methods of ana-
Iytical hierarchy process (AHP) and principal component analysis (PCA). [ Result] Pingwu County and Baoxing County in the
middle of Minshan Mountains and Qionglai Mountains have the highest valus of the ecological security indicators. The ecological se-
curity indicators of the areas surrounding Chengdu, such as Pengzhou City, Dujiangyan City and Qionglai County, are low, mainly
caused by the influence of human activities. The northern part of Dujiangyan City and Wenchuan County are important habitats for A.
melanoleuca, but their ecological security indicators are relatively low, which indicates that these areas need further protection,
management and restoration. The ecological security indicators of central Pingwu, Songpan and Maoxian were relatively high, which

can be protected as potential habitats for A. melanoleuca. [ Conclusion] The ecological security indicators of A. melanoleuca habitat
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in Minshan Mountains were higher than that of Qionglai Mountains, but there was obvious spatial heterogeneity in both regions. The

results of this research can provide a scientific basis for the construction of ecological corridor for wild A. melanoleuca and the selec-

tion of release place locations for captive A. melanoleuca.
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Table 1 Weights of factors of ecological suitability evaluation
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Table 2 Comprehensive evaluation index of ecological security (S) of A. melanoleuca habitat in the Qionglai and Minshan mountains
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habitat in the Qionglai and Minshan mountains

FRARAE B W) 22 4R b B PR B 2 A RE AW L
M2 AERFRARA RS , TEABESE b B K AR A 2L
A, BUE T T RURMRCHE T AL 2 S PR A
TR, R 2 K RE A A B 3 A S e e VR R
X R R R REAR & —Fh 1L KA BT s (R
BRIt &L ,2000) , &M B — Reb LR AT R )
HEFTICE T EMRBERS T LERAH — 248
PR A5 AR A AR R (5K %, 2010) . Hik, IR RE
FERTH S IR —E W BEFEME | B0 20 T3
(V. i LU B X B3R AE 2000 ~ 3500 m e fd:, 71X —
DXIRARAROE R, BB AT AR K R, SO AR X 5 R
AE H A RUK IEERAR =55, SO b 2 PR 3R v e g 2

B MRE & BATRA TAER ST,

ARG TP S EBOR R M R S L 2
TRER BRI, BRI X 925 AR R
WEE NG S AR B — 2 iy il (H RS-
ik K SR A6 i S — S LRI it Y B AT R IE AR
X R RE A A L M % 4> 3 LW ( Zhang et al.
2011) , AHHFEEE R F B, B S A i b X AR 2
WRFEEUEAR, X% PR 38 A in PRl R B8 B
TREA () A= A7 25 18], 2 3 2 15 A AR PROR AR 1 S [ 1
FH 3 18T R REAA S b P 4331 R 5 05 4k ( S8 ke
2003; Wei,2018), Bk, i A B 55 2 B R IR
SRy TS0k 1 43t 3 X 3R Ui ol A b &k, K
SR 2 3t 2 52 i) R RE i T A 1% 7 5 1) A B R
(Hr TAEAE,2006) . EFH NN, AT 7E T # BGE 4 1
O\ BE VNG 0 B | Oh 2B O, T X 2 b Yo i T
J S AT AR B A TR AR, LA R AT B 3
(IR 2 K S d R, LK NS TR B 1K

B T AT b 15 i sl 2 5 ik
REMAE S A SR e EEN R, A5l
BAENEEARREM B M, BB L B
i, HIRRBR A s P 2 2 46, vl g ik 550 2 1)
MR SR A K FE A O (R BR A, 2008) 2008 4
BB KGR, FBOT 27 AR BEM PRI XA A
[ A B A2 401, 8. 3% K AE A G J2. b 3% % | A e S WLl
FARAL R B o 1, A 2 RR T A7 B AS R R B 1 R
( E4E%5,2010; 9K 5 455, 2015) 5 LI Ak Ik
Ll 2R R 1 2R A ok B DXk, b BT B R BRI X



- 128 - VR Journal of Biosafety

£29%

S8 DR R AV 5 e 2 ) A A BELAS- UG 1 L | TS 0ok 11
M DR BEA 2SIt PRI, FRATT ok 5 XoF 12 b X R A 7
S G TEFNA B, ANAE 12 kb DX N7 JER 3 mlCR A I Y
F B KRR AEM S HBBEE ( Qing et al. ,2016)

SRR AT s L A IX AR S TR UK
e, SR R BRI 3, 8 4o 3 >0 145 B PR AR
JEOA , 3B X el ] i Ay DR BB A AR R AR A B T AR S,
M AR aE B /N B B P LA A X,
NS85 AR R BB B 20AR /D HL A= 285385 B
AN H AR AR B S5 I U 191 T AR AR 1Y
Wl | BT R B R R AR AR TS R 1Y
SARAEA SO LR R R BB 1) T A 2 3 ( Zhang
et al. ,2011,2017) ,

% 3k

BEEEER, TN, 2012 KRR B b PPN DF SR, w4k
WAH 33(6): 66-70.

RIEME, 2003 AETFHRASEM A KRBT E KB A LA
B3 6 oh. WA 0AE S0 BT U R

AR, 2001. K AR AF . i, BIRHREE AR

BIs®E ) WG, AW, BRIEMN, BIEE, IR, 2016.
FEF MaxEnt 88 — RIS 111 8 38 R RE AN A B M 3d BT
ffir. @4, 35(6) . 833-837.

ERE | BRI, EER, XIE, HEE, 2005, T2
WA BT B 23 04 M DX KRB AT 5 L o B A, ol s 3R,
23(6) : 694-701.

XM M HER, 22530, 2012, KRS S T =TT
R 7 AREAF, 39(22): 193-198.

WA, XIBH, F848 2017, 1990—2015 4E =1 &
BRSBTS, E RS $R, 28
(12) : 4083-4091.

BRPHE =, XIEE, &%, JisE, AR, 2000. EMEA
R IX KRB AR BE TP, A A 4R, 21(11); 1869
1874.

HES, 263, [EHMk, DT K, 2002, KEEME EHE
HRZFEPRITFE. b Ak K 2 524k, 24(4) : 1-5.

&5, 38, MR, T35, 2019. MEAY T 2R
TAEREE S B, A4 %4 %R, 28(2): 111-115.

T4, sk, TR, XIZER], I, 2010 ETAREERE
HY SRR S5 R BB AR B 1T, BR3EA F AR, 23(9) .
1128-1135.

H#k, BIHES, KEL, B, iEE, £30F, 2004.
O LU 1l XK BB A B PP S RN SRR, A S F R,
24(7) ; 26-30.

WROR, RN, WEE, ROk, SR, 2008, B0 HEE
Xof R REAANG B M 1) S ) 5 Pk 5 R SR ML A S FAR, 32
(6): 1417-1425.

w4, RKBHGZ, B, e, XIEE, 2006, KAHIE
IR KA A BE VRN SR S oS, A0 % 41, 14
(3): 223-231.

KR, ZEEA, EAME, 2015, HiuRE ) B A KRR S 1
WFFT . won Ak A3 36(4): 111-115.

EEE, KER, RIE, T, TR, 2019 EINFLE
RS RES PPAL K A PR . A4 %A SR, 28
(1): 71-75.

k3O, R, SRR, BT, SRR, Mt 2006. 1T
Al St B S B A P FP O ik EL . ARG IR K
RESNFIIE B, AXF4E, 25(12) ;0 1465-1469.

TEEPE, 2010. SR R B K AL E A B ALK
8 — A KB AR R HE S A LA b
P Ay NN

TREESY, WIENEL, 2000. KAEANAEBEREEEDIGY. B 40T X
FEMCBARAFRR), 21(1): 18-21.

KANG D, GUO Y X, REN C J, ZHAO F Z, FENG Y Z, HAN X
H, YANG G H, 2014. Population structure and spatial pattern

of main tree species in Secondary Betula platyphylla Forest in
Ziwuling Mountains, China. Scientific Reports, 4: 6873.

LIU J, 2001. Ecological degradation in protected areas: the
case of Wolong Nature Reserve for giant pandas. Science,
292, 98-101.

QING J, YANG Z, HE K, ZHANG Z, GU X, YANG X,
2016. The minimum area requirements ( MAR) for giant pan-
da: an empirical study. Scientific Reports, 6(1) . 37715.

WEI F, SWAISGOOD R, HU Y, NIEY, YAN L, ZHANG Z,
2015. Progress in the ecology and conservation of giant pan-
das. Conservation Biology, 29(6) : 1497-1507.

WEI W, RONALD R, QIANG D, YANG Z, YUAN S, OWEN
M A, 2018. Giant panda distributional and habitat-use shifts
in a changing landscape. Conservation Letters, 11; e12575.

ZANG Z H, SHEN GZ, RENGF, WANG CL, FENGCY,
XUW T, XIE Z Q, CHEN Q S, YANG X Y, LI J Q,
2017. Thermal habitat of giant panda has shrunk by climate
warming over the past half century. Biological Conservation,
211 125-133.

ZHANG Z ], RONALD R Z S N, NORDSTROM L A, WANG H
J, GUX D, HUJ H, WEI F W, 2011. Old-growth forest is
what giant pandas really need. Biology Letters, 7(3) : 403.

(WIESHH . FE)



