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Landscape pattern analysis of red panda habitat in Liangshan Mountains
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Abstract; Landscape patterns result from various ecological processes. In turn, these patterns strongly affect the biological
processes of wild populations and influence the structure and distribution of them. The landscape spatial pattern in 2000 was
analyzed using Landsat TM/ETM images and the program FRAGSTATS. Landscape diversity, patch characteristics, and the
spatial distribution attributes of different landscape elements were analyzed quantitatively. Three aspects of the spatial
landscape within study area were analyzed here. First, a variety of landscape indices, such as the proportional index of
landscape components, diversity index and shape index, are selected for at the landscape and class levels to show the
primary characteristics of the landscape in Liangshan Mountains. The result shows that the landscape diversity is rich and
the shape is complex within the habitat area. Cold-temperate coniferous forest occupies the largest area with an average
patch area of 61.65hm”. Secondly, indices describing nearest-neighbor distances and patch gaps are used to express the
spatial adjoining relationship and spatial fragmentation between red panda habitat and other land use/cover categories. The
results indicate that the forest patches are mostly close and not very fragmented. Finally, the spatial fragmentation and
suitable habitat distribution of red panda habitat were analyzed. The result tells us that the red panda distribution area is
219055hm” in areas where the forest patches are mostly close and relatively unfragmented. The present amount of suitable
habitat is 209568hm” with 3763 hm’(3.17% ) lost due to anthropogenic effects. Three fragile areas should be given more

attention , especially the yiziyakuo area located on the road between Meigu and Ebian counties.
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U820 SN B A RS S AR T B R . AR SO R AR 2SS IO B e 0 B, AR 4
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1.1 IR AER

R AL 1Ly ZR AL I )1 3 M T T 4 1) PG s D A, AR A 0 109, WG 2 H T R , LT, E
BT, ZXBSBERMN, TRBEY SERSES . 75 P EREE X b BT TR E SRR X,
W BLAMF W B - 1L MR T T A 4 4 1) B AL O 4 B bR, 43 TR 2600m BT 5 3K 2600 ~
4000m > SEIRMEST MM s ¥R 3800m L b o5 MM B A P
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1.2.1 B5MEE b
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AR K o
1.2.2 BWAEKEA

1R45 R BUR AR B B R R (32 1) , LRI 4 D —G BRI 14 A G 2KA,
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RAREFSME B IAZ R, FIF ERDAS IMAGINE 3B /&4KF5F 2000 4£B9 3 ILIL R ETM + BT A%, 30
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5, R R Y TERIBRAREG 2R 7E /)RR A A7 B B G KSR AR A 0 P 0 I T & 2km , SR 5 FH 38 Y B
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Table 1 the landscape classification system of the Red Panda’s habitat in Liangshan Mountains

—&% First class %% Second class

111 SEiR 4%t it #R Cold-temperate coniferous forest (CTC) , 112 B $: 4t Ak Warm coniferous forest
1 Z5HK Forest 5 .

(WC) ,113 jR#E4FHHk Temperate coniferous forest( TC)

121 ¥4 FE - iF IR 35 Hk Evergreen broad-leaved and deciduous mixed forest( EBLDM) ,122 ‘¥ 4% g nf
#k Evergreen broad-leaved forest( EBL) , 123 $&MH-iF i}k Deciduous broad-leaved forest( DBL) ,124 474k
Bamboo forest( BF)

131 @441 IR 324K Temperate coniferous and broad-leaf mixed forest( TCBLM )

141 FE R M Deciduous broad-leaved bush( DBLB) ,142 jR{#=3& 7 H-%E 2\ Temperate deciduous
broad-leaved bush( TDBLB)

2 FEE M\ Jr B8 Bush & Grass land 211 Efg) Grass land( GL) ,212 #EZ M\ Bush(B)
3 %t Farm land( FL) 311 i ( FL)
4 382 Bare land(BL) 411 322 (BL)

1.2.4 FWRRLTHE

FIFI ARCVIEW3. 2a 3RS R 2378k 4k FRAGSTATS it/ BB 7370 X 5 WUAR SR BEAT 4047 , (45 57
BT RO R8O TR RS2 (1) | S I4T : 48 AR A BELR T TR (total area, TA) \BEHEL
(Patches, NP) . JEHLEE (patch density, PD) Y- BEH E F1 (average patch area, AREA_MN) | B R BEHIE 4
(largest patch index, LIP) , (2)5 W& RTEE1T  EBCOE Y BEE 43 4E %0 ( mean patch fractal dimension index,
MPFD) &% 541 ( shannon diversity index, HDI) | BEH 5k #8415 %1 ( patch fragmentation index, FN) | &4
BRI 4L 788X (inner habitat fragmentation Index, FT) |5 W58 £ 8 18 %1 ( contagion index, CONTAG) -3 iE
AR PR (euclidean nearest neighbor distance distribution, ENN_MN) , Pl EBRWIEHHITE AL TSR
Fragstats3. 3 (##% i) S i8R 6 A Bk 630k ™ >
1.2.5 ASEEETH

RAR/NEM AR Y SR R Y, B REA BRI E7, Sr /RS AR BRI AR I
B AR FIR R RS R B AU IRE @ B PR N (3R 2) , N KT ShiiiE B A E R GUE N AE B A
F(FK3) RIET 2 KETHZmAEREE T ASE BT (R 4) .

®2 BHEFZERTHAN

Table 2 Criterion for abiotic and biotic suitability assessment

BHE BEH EH PIEE AEE
Factor Highly suitable Suitable Marginally suitable Unsuitable
EYABEE TSR B RVE IR 3Pk EBLDM, [l EEM SH ¥4 BL
Biological factor Vegetation 4tk CF, 41 RIEASHk MCB BF EfE GR JRHFL
YEABEE IR (m)

Physical factors Water source <500m 500 ~1000m 1000 ~2000m >2000

MCB: Mixed coniferous and broad-leaved forests; BF: Broad-leaved forests; CF; Coniferous forests; SH: Shrubs; GR; Grass land

2 BRSW
2.1 /MBI

FOMFLRAROLILE S ME 1, NERFTREH 7 ~BEPES DEA KD ARIIRE, /R
BRI B REG MR RIESE XBE %, 7 EPE/DER TR 219055hm” , 5 7 B E L1
B 14.9% o 534 XA ey B EARBOR , HUOR B SR &2
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£3 AXBEDEF
Table 3 Criteria for assessment of human impacts on Liangshan habitats

BHE BRI EE R RN AR TR
Factor Strong Moderate Weak None
BRA R R IR R

Residential area Distance from residential plots(m) <200 200 ~500 500 ~1000 >1000

S
BB Road R <60 60 ~200 200 ~ 500 >500

Distance from road(m)

T4 AKEZIEZRINATM AL

Table 4 Critia for combination of habitat and human impact

EERE AKTEZIM W2 E Human impact
Quality of habitat 382 Strong Eb 338 7 Moderate A B Wi Weak TCE0H None
1 4 3 2 1
2 4 3 3 2
3 4 3 3 3
4 4 4 4 4

1. B5& B4 18 Highly suitable;2 ; i B 4235 Suitable;3 ; #1385& B 4238 Marginally suitable;4 ; R5& E 4238 Unsuitable

x5 HERELER
Table 5 The data of Line transects

i oty # IR B
Survey routes (No. ) Survey routes with red pandas traces (No. ) Encounter rate (% )

H¥& Ganluo 122 12 9.84

FRPY Yuexi 118 12 10.17

Bk Meigu 198 43 21.72

I3 Mabian 179 19 10.61

T Leibo 254 18 7.08

%371 Ebian 334 70 20.96

4> O] Jinkouhe 21 0 0

£5F Total 1226 174 14.19

2.2 BRAVGEHIANEE
2.2.1 RHREPRE

TERM— R | (3 6) , ZRARBER 183480 hm”, Foeh 4t bk 41 IR I MR A 5351 o 52
EHEY 35.26% ,29. 67% ,10.33% F1 8. 50% . FRAKBEH LR 273 B, FHEH N 672hm’ /B, Hep K F
100hm® FBESEEE o5 BPELRI 3.3% , M ARED 5 OB A 83% , BB I B D BUL N B AREB K
S MR R B AR AR B

F6 IRESAEX—FERBIUDH
Table 6 Landscape patches analysis of first class in study area

RWAH KBER(md)  BRMENo)  BATEREE(%)  FHRREA(MmY)  PHEER
Landscape (CA) (NP) (LPI) (AREA_MN) (ENN_MN)
F#PR Forest 183480 273 80.283 672.09 240
HEENREMB,GL 35358 903 4.118 39.12 346
et FL 110 23 0.0192 4.78 1517
#4 BL 107 23 0.0132 4.65 2380

TERM R b, H R SERAECY 9274 B, P PEHE ALY 23. 62 hm” , FEHREE 4. 23 H/km®, %
AR BES O T T ARECK , 2 61. 65hm” , HU R M4 I R ST SE SR, T E A 52.21hm”, Fk
PSRRI B R R R M4 RS, 35 9. 24% G 2R LI 2 Fisk 7,
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Fig. 1 The distribution area of red pandas

T MEESHAR_ZAINSRESRER
Table 7 The basic characteristics about landscape classification in the Red Panda’s habitat in Liangshan Mountains

PR RIS RIEH CA BEEL %L NP BB 35 % LPI FHIBEIRE AR A&k i Bl i
Type (hm?) (No.) (%) AREA_MN( hm?/No. ) ENN_MN
111 52591 853 4.5 61.65 294
112 14140 1275 1.04 11.09 367
113 10502 1394 0.16 7.53 342
121 4581 278 0.49 16.48 396
122 6690 565 0.45 11.84 389
123 10251 671 0.29 15.28 359
124 1104 307 0.01 3.6 548
131 65001 1245 9.24 52.21 295
141 18587 1720 0.34 10.81 337
142 33 13 0.003 2.54 930
211 34895 844 3.46 41.34 337
212 463 63 0.018 7.35 1202
31 110 23 0.018 4.78 3366
41 107 23 0.012 4.65 2885
B3t Total 219055 9274 9.24 23.62 365

2.2.2 THIPIRRE

SPEITEER I 4RO AR B SBESF IR B R 2% B, 1r A SR R BRI IR 2% R W R KR
b, BIND ARV 4405 1.051 (57 8) i/ T 2, A R MBS A SR8 SR I T e, TR R T 1] SR AL
o FREFMIEBEAKURBUSHAAKF N L.O1(ES) , WAL RRUEHE R, FERER,

=8 —HAA FHRWIEHSH
Table 8 Landscape patches analysis of second class in study area

SPIBER TR TREMS PERERAL BRI A SRR A RUREE
MPFD SHDI FN FI CONTAG
1.051 1.91 0.042 0.197 75.43
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Landcape classification
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Fig. 2 The distribution map of landscape types in study area

2.3 RMAASERRR

B B B B0 S B [R) h BRE B ) B B S MBS BRI, IR B K, BE B b B , X T3 /N REFE I RR Sl RH
TR, TERM—F KR b IR R4 IR B B W A AR BE B B (B 240( 3% 6) , BE 3k [B] PR HE B &%
No REFEREHBEMHAFE G AEBFREESERES, ZEERRAR MR EEE R, RZ, &
MEBEEZMERNEERRR, WRARERR, RUREERYCTEE R 75.43(FK 8) , HEHKKE 100, %
Bl EERE R, ULEARAS R, BREXEERERR, R T RWRER,
2.4 FWAHSREEACIRE

A R AL R S LR — AN B BARAE , AL IR BT LR I i B AL AR SR e e AL i R B, 38 JORR T B e
ALRR R , W T E . B X B Sar AL F  ER AR SR AL B B E B i R B RO
HKE F(FE ), BB LR AR, (U0 0. 042, B Af AR E BB ER LD, TRk, N
A= SR AR AR FT 3845008 0. 197 , BB 437 X N B B R AR SR BE SR AR R .
2.5 /PREBEEEAER

& FATE VRO N Ke 3 S 18 H A 40 B 5 A\ KTE s i S B AT B 40, T o] AR B A X
FENKTESI TR T M BE AR, SR 50, 30 15488 hm’ i X B A R 2 BN Stk 7= A 15
WS, A X BERN7.07% , HFIEN R BERAANRREREERMEERX ., MEFEEERS
F L) FE B 160249, Shin’ (£ 9) , Hrb B0 B A B A 60078 hm® , 3& B A3 100171. 5Shm®, A2
5 SIS BUNEIETE HAE B 4% 10411, 5Sh® , KA BB HAEEBA T 6.7% ,BHEEBAD T 5.7%
3 itig
3.1 RTHKREFHEHARER

I MEEBNINEZ N HRG SRS R, AP aHEE SR E R E AR EH
R R R SEHENFESED, BHEGLZIR™ ™ 3/ e s SRR TIRE, EARR IR X
AT LE RA—BE, U0 Yonzon ™ 78 JBIH /R BT 45 BB K EI N 9. 6km” , EH SR, 3. 45kn” B ER
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20U ok 4 ) 3o IRIR 1L B DR 45 N B R S TE AR 3. 30km” A1 3. 36hm” , SE- X SURE A 1. 83km” Al
2.34km” ; BIAR B BB R IX P BRSSO SR AR 3. 43km® . BB/ RN K138 IR , AR 48 B P /)RR
BOREIREM 3. 43 km®, B 15 /) BB SR EL AR B R N 2. 09km, 3% 58 B B Py /) BB B9 3 SR T
B 1.83 ~2.34km® Z ], BAMEZ HERGAELIREB IS, 5004 FTABEEN 2kn,

£9 FULRNMREERRE
Table 9 The quality of habitat in Liangshan Mountain

J— BEFEEAR  SwomsEeAR  BAWHEAAD
Class of habitat quality Sultal')le habitat size in Sfutab'le habitat size in Integrated suitability
physical factor( hm?) biological factor( hm?) assessment area ( hm?)

Bif B4k 18 Highly suitable 96570 146815 60078

3 B A4 38 Suitable 60993 36665 100171.5
&1 (FEH4EE) Sum (suitable habitat) 157563 183480 160249.5
#1385& H. Marginally suitable 47786 35358 49318.5

N3E B4 18 Unsuitable 13706 217 9487

3.2 MR EER
S S0 A P AR AR TR B B A 2 L 1) R N

/N AE SR B 379780 hm, B SC SR BL A

L /MR AN K ATHE 17 B, P B S A X

W T S B EES 6 B ORBEE s
AR BN TR R R S B, —EER L g
S BTG TR AT AR S 6 B, KBTI
RHTF 20 #4270 FRGAZ, B EELUS, HEE
EARRARIMEEIORE, IR Has 20

BESRA /NS, B, BAWHERLTF Yo ouy,
FULREUF OIS, A 11 A B THAER
B, BAR S, B E U BN 1,
112 SR B AT BRI FHRL G AR P2, ANBE R E ) B

el

elgu county

20 km
|

FTEEIE Y/, JEMEH 2004 ~2006 4F X5 L 1L F 2 Highly suitable ‘
FTERE /RIS TE VR £ B A DT IRIAMR , EL/ANBEXE BY ot e
ATRES, AmINIL R ERME TN —kiEE

G55, L L R HA B MER A A SR BT B3 AN THRTHE S

KR TR 2E B 160249, Shua® , B il L B /b B Flg 3 The distr'ibution of red panda habitat influenced by human in
SRR B EARE/NT 373980hm’, Hongshan mountss
3.3 A=HEME S Al B

/NRERERE AR S R LB AN 73. 2% , B4R 2 E IS (UABHLN) "I A, K TFHLIS B E BIE 60% ,
BB A R, BRI, R, B E IR SR B B T B &S Rl a0 K&
E T & EEZENRS, REEREEMEEIERL, & BU/NER A BN NS X8, 2 56 88 B hr
% HIGERE S Mk 5 (R AR FIE O —3, B 2000 4ELLE, FEE DL BATIHA B R EAP X
BIFEREE ., B BhE S FTH SR E S KIBHHEEA T —ERENIRE., FFEOBHT, FEZEH
WK BIRTE , FEE SRk B kil /A B8 8 52 B, 12 X A 2836 338 B S 380, i A 58 Xt iz X IR Bl 228
ST RE A SRR ES , 1/ BB 0 B BUR VE BN IS MR
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3.4 RYSRHE

MEMLRE &, Bl L AR /D RRGEAR S A 82, MR AU AR A, 16 B A E B 3 T AR, 78 4 30 P %
/DB IS A S RN . B AR 7h BT S M R E , B Ll 1l 2R /)N BB B AR A7 T Wi 147
L, ¥ BRI R EI A TS S B FRABR . BEES=RAEEAEERER", Fmill
FR/NRETEAT B 3 A BRBRAMCR AR ( 5 AR A ARG 50. 68% ) ShEZ Y NRTE BB R BT R A B
&, oA G AR LE WAREY 16.45% 15.24% 1 14.18% . FEBELH LSRR R FIEA B B & B B, 10
TR F TS BB TT R B F A BB, /)RR S T IRAIRRRL B e BoA Bk BB RS . B
JREER IR AR /I REZAT S FR A X B 22 B % J , ARAR AR BRAE AL IX B 58 LU iz LR o A B A 7 A 15
s R AR R CRRIR, AL IX & R X AS BT AR &, FRAXT ZRARBOBIIR s BURIT R AR 3, RARIRE 7 52
R AL , FXFER o N TLEARBEATHOE , LIS AR BB , FEM A/ RS B RIS B R M, &R
X NN E A S Rk UK T | RRR AL X RAEA S P O 30, Rl s e R , R it 4R/ R
BRI R , LRI /)RR MR R B 7 T 1575 108 5571 B9 32 26 R XU T ) R4 fR
X, & BAHEZERY 5 W AR, NANGE X SELh -850 28 BE A SR 0 - T 1 A B BRI, AR RS A I B RE A hn
SR, [R) PR AT 5OR RAE R X BB ALRE , BRAITE A BRI AR SR R RV BRI 3R e e,
G R/ RS B B F AL 3 BT
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