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Abstract; Ecological-Niche Factor Analysis( ENFA) is a multivariate approach to study species geographic distribution on a
large scale with only presence data. It was widely applied in many fields including wildlife management, habitat assessment
and habitat prediction. In this paper, this approach was applied in habitat suitability assessment for giant pandas in Pingwu
county, Sichuan province, China. With giant pandas presence data and remote sensing data, panda habitat suitability in

this county was evaluated based on ENFA model, and spatial distribution pattern of nature reserves and conservation gaps
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were then evaluated. The results show that giant pandas in this county prefer the high elevation zones( >2128m) dominated
by coniferous forest, mixed coniferous and broadleaf forest,and avoid deciduous broadleaf forest and shrubs. Pandas avoid
staying at habitats with human disturbances. Farmland is a major factor threatening panda habitat. Panda habitat is mainly
distributed in northand west of Pingwu with atotal area of 234033 ha (106345 hafor suitable and 127688 ha for marginally
suitable ) . Three nature reserves located in Pingwu, cover 49.2% of total suitable habitat and 45. 6% of total marginally
suitable habitat. Although 47.2% of pandas’ habitat was under protection in reserves, the connectivity between reserves is

weak and a conservation gap existed in the north part of Pingwu. Thus, a new nature reserve in Baima and Mupi should be

established to link the isolated habitats.

Key Words: giant panda ( Ailuropoda melanoleuca ) ; ecological-niche factor analysis; habitat suitability; habitat

assessment
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FEREAT R BB S A SR P RIRI I AL o St A K SRS R RS B B AN 2 O B0HRE , 35 ) ENFA BELEY 2347
RE KB NAFIOR, T KRR A SR SESR T 2K LR, 52PN PR B KN AR R
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S E (N31°59/317 ~33°02'41" ,E103°40°31" ~104°59'13") v T VU )1 2 e VE AL BE , & 3 s B ] U J 1] 233
T AR G U L L R AR, VT RSO T R X . AT BCSRB U )11 48 48 FE T, TEAR R 5959 7
FAE, BEENNEIR 1000 m B E LML 94% . MBTEILE, FEK. AILHEE S ST BRY
5588 m, R B BRI A S MR N 600 m , HEAT RS 223 5000 m, SR FALIF R L HIE i 3 RS A%, Bk
BERN51%,

ZHEEREFEREEATHERZ, BERBNE, B RMAMIRZEN %R B £ KR AR R X
230 B B e s R R B IO B A RP RSB G B K ,2003 4R B A SRR I X KRR R RSB
£ 1998 4Ef 2 51, HETZE LS T . ERRFNERE B REP X A/MNIEE SR BREPX, 7
PR ER S L RERN21%,

1.2 #ENE

ENFA R BFEYIR B R —Fb 2 B ik, HE R S REEHE RE YR HELE %,
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TAMEMEXBEER R T AR ERME RAERGOTETHE I, MESHE A 8 (Ecogeographical
Variables, EGV) {2 Bt L2 AF REFAA 0 A SCHRHE B 75 , FRE A8 FIRHE 1) 8 R R A AR 38
HE, AARNETREBTFERERRTFHREEEL, BHRAESEE™Y, ENFA 3 /M HE
B

N .1 _Img —m|
1 fr 44 ( Marginality ) =T 960
RSk 4 ( Specialisation ) S= %

S
it 524 ( Tolerance ) T = 1

S

R, me ALK T I — A 3 B TXt N EGV B, 00 NELARUERS s ms R — YR SN
U5 B Py A B B Tt EGV B9 E XA, o AR

IR R M B T IR BB A AR R SEAIR KA B TR 2 5, 2 M RIER, R
AR T2 SR R TRk LA _E BRI S MR IR T4k F LT B3RS, s S B , AR R
B, REPRIE RS S W YrRh XA 55 B TR Be R R , BB TR 2 AR T, T O BUETEE 0 ~ 1, T4
I O B, BV FEBT S P9 B TR BRAS , Al s 24 T4 1 i, R AT 2, ) Fifb
1.3 HIERIR

ENFA BOSCIRIRAT 15 R REAE T S50 A AR st B B PR UK TR F o RAEIETE SR a8 268 . 1
T | JE 5 BN 5 R A B R K BB 305 BB T BB LA B A BB A 5 A Wy b 2 PR T S A R A S A
FRECMER (IR I A | BT A UK IR A T B s R R AR A A B B RIX
R, LR IX 23 MAR e B TR U R 26 504, T R Ak B A8 b ok R B 1 O
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B BB BT B R R (DEM, 1:50000) 8185k . Ak 268 f04k BB 2001 4F 6 B TM BRERE
Erdas Imagine 8.5 SR F Wy 43 A7 T3k , TM 448081 DEM 943382 30m x 30 m,, AEBEKEIS H s LIk
B L ST AR SRR SOAR L T I AR JEAAMCRIAR 7 3K
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HE YT R TR T 0k B T 0 SR S e s R R R R Y SRR R
g 5 — 7 B T2 U B F AR BT Sl , 24208 1410 m i BT X3RN BRI SR 2, 3B AN BT X
BERA B8N F RIS 529 I8 Home range) TIAR™™ , T R BEIE B FORE AN 3 ~6 km”, HFEZH AL,
% 18 H TR 0TS SIS R R, R R REM SOR T ARG KM 6 k™ 150 IR KRBT AR . BE B B4R R
o3 — A PR T e BTG 5 B BT AR 2 JE) B B /N EE BS , 763X LRI ArcView 3.2 JHE BT 2 M B /)
PR,

YR TS TIRE TSR 5E 58 25 MESHETR(FE 1), Fras YRR aemEs
TR AP B AR 2 30 x 30 m EIHMHE IR , 4R)5 R Box-Cox A8 # ™ Xl % I R HEATAR AL B 2
1.5 Sk

& ENFA B3 HE#S7E GIS M7 8443 Biomapper 3. 1™ 1 GIS #f4 ArcView 3.2 hHf4T, REUEI R
BREA TR IHT n N FAERAESEER . MESRERFRE RRNAERE R, HA SR
( Habitat Suitability Index , HST) BUBTEE 4 0 ~ 1,0 RERAE AR, 1 RFFGE AR, B4 EE TR
A B YOE EAGE B 3 M55, R FragStats 3.3 SR FiE HSHA K REMA B E .
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FLRIR ] Jake-Knife 38 X3 ( Cross-Validation) 773k ™ #4746, HoHH 5810 0% - JBHE Kk BRI TS SR 20
IR 10 7, B 9 (e I TAE RSB HE BT 1A TEEDE BT, SEUE B R A X R IESE
%7 ( Absolute Validation Index , AVT) Z7 , B FI 5 35 19 15 Sl 8 A07E A 355 15 B vh Xz 9 HST B K Tl FHE
0.5 W Hfl, BE LRKBNR 10 WLUARIESHE SR T A ES SEAREETE, BOLF Y E MR lEZE
AN BRI S
2 BRRESH
2.1 REEMHAEIEETFHRER

MTAEYMEETRONRAGR D B PR, REEFELSFGEPRER( > FHEIK 2128 m) K
X GhbrtE &% =0.16; 5655 —5, T [R) , 0 B m Tl Ea SR P38 R (31°) My IX (I FriE R =
0.01), FEMHSHAERRERE LIGE T RBRIAER DRI (GRER A PRk REL =0. 28, 5K Freq) , K
P8 b 7R B/ MAIREGE ( < FHYEERS 362 m) B3 X 75 3 (BEBS 1 br itk R % = - 0. 13, 7%k Dist) , TIZ B K
P (=~ FIHEERS 5840 m, Dist = —0.02) . X THEGE KB H)EEE, K A& B WAL AR (Freq = 0. 3; Dist =
-0.27) F4FETR 3SR (Freq =0. 32 ; Dist = —0.32) NG 3l , BERAEFEH AR (Freq = -0.2;Dist =0. 13) .
PR (Freq = —=0.28;Dist =0.23) . F 1L EH1( Freq =0. 03) #1854 ME(Freq = -0.07) BiE3l,

1 ENFA ESHMETRURN S METF(EE25 AMET) WERERE
Table 1 List of EGVs includedinto the ENFA and the ratio of contribution for first five (of twenty-five) ecological factors

EXHETE BT1(48%) HT2(10%) BT3 (%) BT4(5%) BT 5(4%)
EGVs Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
£ AR AR B SR

Frequency of mixed coniferous and broadleaf 0.32 0.11 0.48 -0.09 -0.25
4 S

Distance to mixed coniferous and broadleaf -0.32 0.19 -0.03 -0.24 0.14
AR BIAZR Coniferous frequency 0.3 -0.07 -0.05 0.05 0.05
FEMHBIHHZR Shrubbery frequency -0.29 -0.22 -0.17 0.57 -0.55
5% HEEES Distance to farmlands 0.29 0.13 -0.07 0.26 0.26
FARATHBLHZER Bamboo frequency 0.28 0.05 -0.8 -0.08 0.13
54t H#REEES Distance to coniferous -0.27 0.33 -0.19 -0.19 0.21
5 MFEES Distance shrubbery 0.23 -0.22 -0.07 0.43 -0.08
5% A #EEEES Distance to rock -0.22 0.07 0.07 0.17 0.12
5 £ E PR Distance to towns 0.22 -0.05 0.07 -0.11 -0.05
5+ FEPE S Distance to villages 0.21 0.08 0.05 0 0.29
FE R BUSR ZR Deciduous frequency -0.2 0.09 0.07 0.22 0.07
—%Z’Kﬁ.\%ﬁﬁ%(ﬂjﬁﬁgﬁ) 0.2 -0.05 -0.04 -0.05 -0.05
Distance to secondary roads

5 & PR Distance to grass -0.19 0.03 -0.07 0.02 0.56
¥84% Elevation 0.16 0.8 0.13 0.33 0.01
/AN (RE <2m) IEE

Distance to small rivers( width <2m) -0.13 -0.08 -0.03 0 -0.01
5% i g HREEES Distance to deciduous 0.13 0.05 -0.01 -0.28 0.1
e B (Y N

;ﬁﬁéiﬁﬁf‘f)mg 0.08 -0.11 -0.06 -0.01 -0.05
Wi P H A2 Rock frequency -0.07 0.19 -0.02 -0.06 -0.13
Y 7] 3% A Cosine of aspect -0.04 0.03 0 0.01 0.01
Y 7] IEFZ{EL Sine of aspect -0.04 0.02 0.03 -0.02 -0.02
EHb B BRI Grass frequency 0.03 -0.02 -0.04 0.01 0.09
Y[\ Aspect 0.02 0.01 0 -0.02 0.01
EﬁMﬁE(ﬁEBZm)Eﬁﬁ -0.02 0.04 0.02 0.13 -0.17
Distance to large rivers( width>2m)

i & Slope 0.01 0.03 0.02 0.01 -0.03

BEF1 bR 7, RERSHRER 7, BSAEENRIIE FR R OFRELS  Factor 1 is marginality factor and the others are

specialisation factors. The amount of specialization accounted for is given in parentheses in each column heading
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MTFNR TS, REEEEAEAR A TR AR ES (Dist ¥ >0) . WNEREARERBEH XML&
MNATIEFH R E 25 AR B (Dist =0.29) > $4H(Dist =0.22) > #fFE(Dist =0.21) > KA H( Dist =
0.2) > EAE(Dist =0.08) , KHAREWGRE R NN TIMHE T,
2.2 HEBomE

MFHE R FAEREPREGT S MRF (R D ATHEEREER, X 5 MHEFRRITRREN 75.1% , B
BB T 100% B BRPER 75. 1% B9kt . Jake-Knife 38 W IS 2] AVI #5841 =0. 703 +£0. 07, W] LA Y
BUFH R T PR E R BRI A B AR 1R Do

PEPCRAE A THE TR SAREERSMITEAE M, HS1<0. 15 W RKIBEESHELR T E R
R L R, X Sy X TE B R RE 2 ¥ 5 T 0. 15 < HST < 0.5 By X0 5 L BE 3 A 4R T 2000 m 1)
W bR TE VPR HELIX 8 BRI, RS A R BB AR 0 , (B R RE T W T S 2 il K B iX B3 IX s HIS 2 0. 5 B X I
st MRS RETRISRHLX , B E T RIS . RIBL EARER A R E BRI EF KN 3 MEESFH 0 ~
0.15 HAEHEASE,0.15 ~0.5 HREHAES,0.5 ~ 1 HEHEAR, B FRERERERSFE(E 1),
2.3 ESEERWST

MAESESGE(E D) B UE L FREREENEREEE PO IZR T HAILEGEX, KERARE
AN 234033 hm” (HLAPE BAE B 106345 hm , YOE HAE B 127688 hm”) |, (HEANEE B EIARAY 39.3% , 364
BEBN 361777 ', BRI FREBLEV T EW. EXH/MNTE 3 MREFBRRPR, R RBEET
52272hm’ FEEABEA 58162 hm” YOE HAR, RIPTRARKBESEER GBI FRE KRBT EEER
49.2% ,WGEHARE & 45.6% . FREILEKED S AR £ BAREIEN FEO0 52—, RERAESR B EAY
72006 hm’ , HLAP3E EAESEE ALY 34538 hm” , JOE HAEBEEIRUY 37468 hm' , py Y43 00 B (X, LB A B
MIEHEERE , A THERE, Mgt XA A TR X RN, R R RIS Bt X, 2 FE B X,
3 g

By A A T 4 B T T T 0 O SR T A O R R4 O TR B A A 2 A AU (ENFA B
BT g QAR ) AL AR R Y AR TS R R R LR A R R SR,
e 35 B A IR T S AR R A, SR B AR R T LA S BRI TR 45 1, T ENFA AR
ELYIRF B R, S ET LA AS B AR RO 5 R 3 TR R BRI X AR K B B A Sy, H R B
A BHRE T R RERIE" , FE R TR G A —E B TR, 3 B B TR (R ENE% ),
EAR—EREBIRE Tk, Hik, AFFFREA T ENFA BAEIIE R AR, MR BRI ARTEY
Fhor i SR, BARIB YR 5 A B T2 A R RAER YR oA K AR E B A8 B b i 8 AR
B EABE R B R AR SR SRR A AR B, T R 8

MARRE B RERERAASERETFZHEXR, FEREENERFTREEREIHEE—ES
Br,3X & ENFA SABIB RHIRE . ENFA BT PRME R R T RREM 0 SR HE T Z R R R, HEXHE
R/NBEXTAESE R TR R R . X AR Yt B 7 bk RE TR, Pl B KRR T B R A B w47
SEEARORI IR AR , T BE S 70 7 ] AR T DVMRORT i LL A M PP 30, 53X -5 T B BLAR R IX Y B DR BB J T
KGR A, BT REBERFEEBYOKMIEAS" , KA /NI Hh S s, Bim sk
TR, FER B T ORI P AE 8 A B AUR B, A8 TR R

FEMEOMEBRAKEE LIRE T REMKER DR, FRERBENERTEHEGET T
( Fargesia denudate Yi) 4P %17 ( Fargesia nitida Mitford Keng f. ex Yi) )& ( Fargesia rufa Yi) all o
AT BBEHCRE R . ZEHERIRHIERE] , AR A R RR%E E AT 4015 B BRI B AMA AR A&
EEMHSTERIER X —EEE o R BB R R R RN I AR K . BRFEIMA
B EFE AN EBEN BT ERAKRER A A A TIERE , T B 8 A2 R KB T 1
W RS EE—EREET
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REBEEBER Ny THAX 3, RERERERESER A THRET, B TRESGEERERKA
AR AL, B ECRARIE AR E AR, B THAERERAR, XSEREENBRRPEK
A TFREFAR AN o R P F A 7R U A BB 1, BB B2 A7) e A B 3 35 70 i 2 BE A I
EABEOUEERL) REWEE /NI TIRE T, B AR R AR EHA XS, BRI ERE 4
BB R Z 0. TireRHh X B e m Ay TSR 320 % , 3 R e A= A A —
XE BRI , EAE R RUBE AR SRR vh SRR R B 5

PR B TR LM X R AR A X B O, R E B A R BRI - i B R 2R B, SRR ARG R
FHREENERE 3 AMRIPXARY TFRE 47.2% KR REMA R, BRI X Z M EEEE, R4
MAGE PR X 15, SRR B IRERA: T A0 T/ Rl Ay o, 10 Ay T P58 20 B Ok RS
XA BIABRY, B R ERAVNMNTARFRZBNAD S KBS R ABBOERIMK ., &
XA TR IR RRIE R X BB O M B, R SCR I B B R AR AR 38 SR 1L IR B X . T IILEHL
2 \%MVilﬁl:%fﬁ WAFREE R, Bulbl AP R RREF IR . LR e REZERK, HiE

SR FN A Y SR B — P I AR SRR . BRI B O BT AR X, (2 X TR X A AR
P o Aok, R SR RAE R ACE Rl AR, W A\ ST 3% 2 X K BR %6 A= SR R T, 3% 2k
(=Y i s AT 3
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