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Abstract; The mountainous Minshan region has been the key region for giant panda conservation activities in China. In this
paper, we applied the method of graph-theoreticto analyze and assess giant panda habitats stressors and their interactions.
The results suggested that there existed 66 combinations between 12 stressors, among which 47.0% of the combinations
directly interacted with each other, and 89.2% of interactions of stressors had aggravating effects. There was a strong
linkage component K={ (TD); (RB); (MI); (HPL); (AP); (AD); (SR); (TH); (FC)}. It meant that these
stressors, including tourism activities and site construction, hydropower engineering, transportation, road construction,
agricultural development, stock raising and fuel wood collection would create additional impacts on giant panda habitat

through the interactions with other stressors. We were able to conclude that these were the predominate stressors for giant
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panda habitat in Minshan region. The study also demonstrated that graph-theoretic analysis was a useful tool to simplify the

reticular interactions within the various giant panda habitat stressors and as a means to identify the main stressors.
Key Words: giant panda habitat; anthropogenic stressors; graph-theoretic analysis, Minshan region
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Table 1 Human stressors for giant panda habitat in Minshan region

WS ARWEHRE" FHRRRIH AR A T M

Number  Human stressors Impacts on giant panda habitat

1 TR 5 T & Tourism development (TD) SEEIREL, B4 B R Cause habitat lost and habitat fragmentation

2 KB FF & Hydro-power exploitation (HE) 534 834 Cause habitat lost

3 AP Road building (RB) SEEIREL, B4 B R Cause habitat lost and habitat fragmentation

4 & Mining (MI) 534 834 Cause habitat lost

5 B EH £k High-tension power line ( HPL) JNEI A B BEFE Cause habitat fragmentation

6 A5E BT Traffic noise (TN) BoWR K BB %ot A2 385 ) F F Influence giant panda using habitat

7 ATk Artificial plantation ( AP) 534 834 Cause habitat lost

8 PV FF % Agricultural development ( AD) SEEIREL, B4 B R Cause habitat lost and habitat fragmentation

9 JCH Stock raising (SR) -@ﬁiﬁﬂéﬁé,ﬁ}ﬂﬁlj{%?ﬁ}ﬂ‘ﬁ;ﬁﬂ@ﬁ] F Cause habitat lost , Influence giant panda
using habitat

10 ARA1ERA% Timber harvest ('TH) SEEIREL, B4 B R Cause habitat lost and habitat fragmentation

1 25 Herbal medicine collecting ( HMC) B WR K BB 4 1571 F Influence giant panda using habitat

12 FroREE Fuel-wood collecting( FC) SEEIREL, B4 B R Cause habitat lost and habitat fragmentation

% [ [A] the same below
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Table 2 Adjacency matrix of the digraph of giant panda habitat in Minshan region

ANKHEFHRE
Human stressors
RERAIT R (TD) 0
K% (HE) 1
AHEEB (RB) 1
R~ (MI) 0
FERLLER (HPL) 0
ZERT (TN) 0
AL (AP) 0
0
0
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Table 3 Reachability matrix of giant panda habitat stressors in Minshan region

ARHESHRE

D HE RB MI HPL TN AP AD SR TH HMC FC
Human stressors

iR A% (TD) 1 0 1 1 1 1 1 1 1 1 0 1
KB FF%& (HE) 1 1 1 1 1 1 1 1 1 1 0 1
ABER (RB) 1 0 1 1 1 1 1 1 1 1 0 1
R (MI) 1 0 1 1 1 1 1 1 1 1 0 1
B ERSER (HPL) 1 0 1 1 1 1 1 1 1 1 0 1
BT (TN) 0 0 0 0 0 1 0 0 0 0 0 0
AL (AP) 1 0 1 1 1 1 1 1 1 1 0 1
R FF & (AD) 1 0 1 1 1 1 1 1 1 1 0 1
EHolk (SR) 1 0 1 1 1 1 1 1 1 1 0 1
FEthaksR (TH) 1 0 1 1 1 1 1 1 1 1 0 1
R25 (HMC) 1 0 1 1 1 1 1 1 1 1 1 1
s R4 (FC) 1 0 1 1 1 1 1 1 1 1 0 1
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Table 4 RTIR'-matrix

{I\jff?szm TD HE RB MI HPL TN AP AD SR TH  HMC FC
R AR (TD) 1 0 1 1 1 0 1 1 1 1 0 1
K F% (HE) 0 1 0 0 0 0 0 0 0 0 0 0
AWEE (RB) 1 0 1 1 1 0 1 1 1 1 0 1
FH" (MI) 1 0 1 1 1 0 1 1 1 1 0 1
BERSER (HPL) 1 0 1 1 1 0 1 1 1 1 0 1
EME (TN) 0 0 0 0 0 1 0 0 0 0 0 0
ATLEHR (AP) 1 0 1 1 1 0 1 1 1 1 0 1
RiLFF% (AD) 1 0 1 1 1 0 1 1 1 1 0 1
EH#l (SR) 1 0 1 1 1 0 1 1 1 1 0 1
FERERAE (TH) 1 0 1 1 1 0 1 1 1 1 0 1
%25 (HMC) 0 0 0 0 0 0 0 0 0 0 1 0
s R4 (FC) 1 0 1 1 1 0 1 1 1 1 0 1

2.4 R[EKRERE A S e BN D) e R BN 7T

BREERE IR 09 55 R R I ST R AR R 1K 2 38 BN B R 8 R TH ISR N B R B Rl i 221,
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B BT R AR RARTEA G RN, TR I PR 1 s XAk FF & B0l (A RAR 37 5 )
FRSEA )4 B3 BN , RN A RS R FIEE RA Rk I & 45 520 B % HAf R BB Al A= S ma B 73
A AR B BRI KN (3R 5) o WZETE B A AR N3 st s . A B wi i ) v] LA e Bl FE & B
POl 5 A RAREETE SIXT KRR A R . A 2 WSR2 RAYORE | kil = ST
R IKHEIFR A BEEEB SR K i B i 2k i R X 5B 5 el R 2R F R 3 R3O0 K, T B LRI T A B
B R R R KBS R EA T Z R R mE R MR sy, TFEEERT
3 itig

DR 1Ly 3t X A R B B R BB 70 10 X, A R ER I KRR B PE R . 4R , IR 1L 3 X AR P 5
AR KB REFRBAR, SRR ROl B A RS A TR, R RS R E KK
B o

B FRER AT AR R I IR L X e KRR AR R e B op R EE M BRI R R S REW
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hitp : //www. ecologica. cn



272 £ K5 % K 28 %

HRIHEAER SRR, X2 N Shid SR HAM N1 33 BB 28 A 58 B R MR O, I B R ok RB i A 3 B9
AR, SLHIRIER QTR RS T AR E R, H— PRSI A B ARMR R BRI,
IR FEX KRR g A SRR RN, 7E S JE A — B P, RESIRIR IR R AE SR E S R, B TRIR I X
iy F 2 3o FoAts A SR8 S BBORR I RA G, SRR B W R IR IF B A IR i 45 7 LA I E . A8T5E
M, IR BB B IR LR T 2 55 £ R T A REA RO R IR 1L X KRR A4 5
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Table 5 The square of the adjacency matrix for giant panda habitat stressors

ARHESHRE

D HE RB MI HPL TN AP AD SR TH HMC FC Sum

Human stressors

R AR (TD) 1 0 2 1 0 1 1 2 2 3 0 2 15
K F% (HE) 1 0 3 1 1 2 1 3 1 2 0 1 16
AWEE (RB) 0 0 3 0 2 2 0 3 1 4 0 2 17
SRE (MI) 1 0 2 1 0 1 1 3 1 3 0 1 14
BERSER (HPL) 1 0 1 1 0 1 1 2 1 1 0 1 10
EME (TN) 0 0 0 0 0 0 0 0 0 0 0 0 0
ATLEHR (AP) 0 0 -1 0 0 0 -1 -1 -1 -1 0 -1 -6
RiLFF% (AD) 0 0 1 0 0 0 1 2 0 1 0 1 6
EH#l (SR) 0 0 0 0 0 0 0 0 1 2 0 1 4
FERERAE (TH) 1 0 0 1 0 1 0 0 2 1 0 2 8
F25 (HMC) 0 0 0 0 0 0 0 0 0 1 0 0 1
s R4 (FC) 0 0 1 0 0 0 1 1 0 0 0 0 3
&1} Sum 5 0 12 5 3 8 5 15 8 17 0 10 88

AR R TER R REAESREWE T — AT R, A TIRER PR TEEE 2R

REAERRARER T4, A BT EAMREERE T, Syl A B R R H R AR 2K
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