W R 2006, 14 (3): 223-231 doi: 10.1360/biodiv.050191
Biodiversity Science http: //lwww.biodiversity-science.net

1 1* 2 1 3

1 (P EREEBEA ST T 0 RS A K R s24e %, b5 100085)
2(WNEHE ARG, el 622550)
3 (Department of Fisheries & Wildlife, Michigan State University, East Lansing, Michigan 48824, USA)

s MKIZERAE, M REE KR R IT R K e (Ailuropoda melanoleuca) 4= 35 HIATF 5715 (-3 T 5 2 X o ASHT
FUBSEF AN AT, A HIE SR G (CIS)FEB(RS)HARSCHFE T, R KRR AR B 5/ BRI, REOAHR . BT
PR, T F oAy AR IS TSP R, REHTTT T AHIE (R KREM AR SR I 0 A RS
Sk, LAAESTRYIUR, Akt B T L RS RS ARG R R . I i 4
R, 5K RE A A 555 35 V)R 5% AR WA PR T bR B TR R 344,970 hm?, o % Ml X TR A58.4 %, HE
18.4%, LAt iy LA T AT R T 128.2% o LR VRHN S5 SRR, A 1L ZR R OK BRI R 41 42 558 04 118,749
hm?, T AR S P IR T 5 2838 LA B AR A B 45 1 S i 5 S0 E 85 TR/ 493,115 hm?, HL A7 1 2 5 ol
R 25 A P A AT R A B T, ARSI 5 FO R LD X AN PR (9 3 18 52 217 AT, T RO AR B T AR
B R IHR28.0%. A T AT S GRS % L R IR BEA, V% N = AN TN S K RE A AR BRI I S AR (1)
TR RS X LRI TE B, A REAG AR S5 1) 4R o o A X AR B R, (2) LB FHEMRFI AR MR AR TR R 224,
SRR R AR B IIC R, (R HE BRI 2 IR (R U ()45 V4K 1,800-2,700 miz [H] N 3% Bl X BB 2B BRI 5

: Ailuropoda melanoleuca, ARG, MELE R RS, BEK, W5 5%

Assessment of giant panda habitat in the Daxiangling Mountain Range,
Sichuan, China

Weihua Xu®, Zhiyun Ouyang®", Zeyin Jiang®, Hua Zheng®, Jianguo Liu®

1 Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085

2 Sichuan Xuebaoding Nature Reserve, Pingwu 622550

3 Department of Fisheries & Wildlife, Michigan State University, East Lansing, Michigan 48824, USA

Abstract: The status of giant panda habitat is related directly to the panda’s survival and breeding. Based on
field surveys and using Geographic Information Systems (GIS) and Remote Sensing (RS), we studied the
distribution, quality, spatial pattern, and conservation status of giant panda habitat in the Daxiangling Moun-
tains, Sichuan. We selected altitude, slope, vegetation type, bamboo distribution, traffic, and residential area
as evaluating criteria. Remote Sensing data showed that deciduous and conifer forest, which were closely as-
sociated with giant panda habitat, occupied the largest area of 344,970 hm?, accounting for 58.4% of the total
study area, while shrub land occupied 18.4% and other vegetation types 23.2%. A comprehensive evaluation
showed that the potential habitat in the Daxiangling Mountains was 118,749 hm? However, much of the
habitat was affected by exploitation of forest, mining, traffic, and agricultural activities, so that only 93,115
hm? remained suitable. Moreover, the remaining habitat was separated into two fragments by roads, which
caused failure of exchange between Yinghe Panda Group and Wawushan Panda Group. In total, the current
nature reserve has protected only 28.0% of the entire habitat. For effective protection of giant pandas in this
area, three aspects should be strengthened: (1) extending boundaries of the nature reserve to protect most of
the giant panda habitat; (2) improving dispersal between giant panda populations through reforestation; and
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(3) at the altitudes of 1,800-2,700 m, controlling human activities to decrease impacts on giant panda habitat.
Key words: Ailuropoda melanoleuca, habitat suitability, Geographic Information System (GIS), Remote

Sensing (RS), object-oriented image classification
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1
Table 1 Criteria for suitability assessment of the abiotic and biotic factors influencing giant panda’s habitat
&EH /SnNzE AN
Suitable Marginally suitable Unsuitable
JEA A1 % Elevation(m) 1500-2600 2600-3000 <1500, >3000
Abiotic factors
W Slope(°) <30 30-40 >40
Y Aspect AR¥d. F. ViEg [LLEITITR | A | AN [ AN -
Southeast, south, southwest ~ West, northwest, north, northeast, east
YR T itk Vegetation EF bk FE bR, E A oAt
Biotic factors Conifer forest Broad-leaved forest, shrubs Others
7¥ Bamboo PNiH BN - TT
Edible bamboo for giant No bamboo
panda
2
Table 2  Criteria for assessment of human impacts on giant panda habitat
ANHTEZ) R SRFN R G5 555 TCHER
Types of human activities Strong impact Moderate impact Weak impact None
LHHiE. 4iEK8EE Distance from national or provincial highway (m) <180 180-300 300-720 >720
E—R A (FEE B Distance from common road (m) <60 60—210 210720 >720
5ERAMEEE Distance from residential area (m) <900 900-1,410 1,410-1,920 >1,920
RIS IX [ 25 Distance from cropland (m) <90 90-240 240-750 >750
3
Table 3 Criteria matrix combining quality of potential habitat and human impact in the Daxiangling Mountain Range
e —\ |7 - L 1= A5 4
SRR AR BT T B QAH M5 GM vl (s # %
) Strong Moderate Weak None
WAL i QPH
WEEAEE Suitable (S) us MS MS S
WG 4SS Marginally suitable (MS) us us MS MS
ANIEE A Unsuitable (US) us us us us

QPH, Quality of potential habitat; GM, Grades of impact; QAH, Quality of actual habitat
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Fig. 1 Land use and vegetation coverage in the Daxiangling
Mountain Range
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Fig. 2 Distribution of giant panda’s habitat in Daxiangling Mountain Range (a: potential habitat, b: actual habitat). CB, county
boundary; MR, main road; NR, nature reserve; MS, marginally suitable; S, suitable
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Table 4 Giant panda’s habitat at different elevation ranges in Daxiangling Mountain Range
itk W/EAEST Potential habitat SEPRAESE Actual habitat A: 551k Habitat loss &L%?
b3 0ss
Elevation(m)  [igiArea(hm?) He iRatio(%) fifiArea(hm?)  LhfilRatio(%) fifiArea(hm?) o lilRatio(%) f(fj];i;
0
1,500-1,800 18,983 16.0 14,862 16.0 4,121 16.1 21.7
1,800-2,100 30,870 26.0 24,690 26.5 6,180 24.1 20.0
2,100-2,400 33,262 28.0 26,171 28.1 7,091 271.7 21.3
2,400-2,700 24,455 20.6 19,275 20.7 5,180 20.2 21.2
2,700-3,000 11,179 9.4 8,117 8.7 3,062 11.9 27.4
il Total 118,749 100.0 93,115 100.0 25,634 100.0 21.6
5
Table 5 Giant panda’s habitat at different slopes in Daxiangling Mountain Range
WA SERAE ST A bl
Potential habitat Actual habitat Habitat lost FWRF
T = (7] THIFR =7 THIAR =07 Loss ratio
Area (hm?) Ratio(%) Area (hm?) Ratio(%) Area (hm?) Ratio(%)

0-5 1,743 15 1,422 15 322 13 18.5
5-10 5,627 4.7 4,298 4.6 1,329 5.2 23.6
10-20 24,700 20.8 18,745 20.1 5,955 23.2 24.1
20-30 39,551 333 31,096 334 8,454 33.0 21.4
30-40 47,128 39.7 37,554 40.4 9,575 37.3 20.3

&1t Total 118,749 100.0 93,115 100.0 25,635 100.0 21.6
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Table 6 Giant panda’s habitat in different counties in Daxiangling Mountain Range
A4 W £E 2L 155 117 # Area of potential habitat SR A= 355 i #H Area of actual habitat AR
County — — — — —— — et
EH YR H ST EH YR H pNiiEiat Ratios of
Suitable Marginally Total Suitable Marginally Total total habitat
(hm?) suitable (hm?) (hm?) suitable (hm?) loss (%)
(hm?) (hm?)
PJE Hanyuan 3,720 11,917 15,637 466 5,304 5,770 63.1
#LAfE Hongya 10,301 23,204 33,505 7,547 22,130 29,677 114
K% Yingjing 26,707 42,900 69,607 18,314 39,354 57,668 17.2
&t Total 40,728 78,021 118,749 26,328 66,788 93,115 216
7
Table 7 Landscape characteristics of giant panda habitat in Daxiangling Mountain
A5 AEEH] Area BEYEH SR BE TN PryuE Rz
Habitat (%) No. of patches Average patch area (hm?) Patch density
WifEESS Potential habitat 20.1 5,843 20.3 35
SCPRAESE Actual habitat 15.8 5,626 16.5 43
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