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An assessment of giant panda habitat in Minshan. Sichuan. China
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Abstract : Habitat degradation and lost has been widely recognized as the main cause of giant panda (Ailuropoda melanoleuca)
population decline. Habitat research plays an essential role in wildlife conservation. The Minshan area locates at the northwest
of Sichuan Basin, covers 3 460 755. 39 hectare of forests and other habitats, and preserves approximately 37 % of giant panda
habitat and 46 % of its wild population. It is well known as one of the hot regions for biodiversity conservation in China and the
World. and the key area for conserving the endangered giant pandas. based on ETM and GIS spatial modelling.

We made a systematical study on the panda habitat distribution, habitat quality, spatial pattern and habitat protection
measures in Minshan area. In the study, land use and land cover, firstly, were analyzed based on ETM data in 2000~ 2001.

Then, the main factors that influenced the panda habitat quality were identified, and the habitat assessment criteria was set up
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applying biology and behavior ecology knowledge of giant panda, and data analysis of the giant panda survey in 2001. Thirdly,

the habitat distribution and habitat quality were assessed based on the combination of land cover, elevation, slope and the

impact of human activities, and landscape pattern of habitat was calculated and analyzed by aid of FRAGSTAT.

The result showed that forests, including sub-alpine coniferous forests, mixed deciduous-coniferous forests, deciduous
forests and evergreen forests, were the dominated land cover in Minshan area. There were forest area 1 917 903. 44hm*, about
55.42% of the total area. The potential habitat for giant panda covered an area of 1 323 789.15 hm?, and 553 413. 45 hm*
habitats were lost due to forest resources utilization, transportation, agricultural activities and resident firewood collection.
The present suitable habitat is 770 375.7 hm?® that has been divided into at least 5 pieces of disjunctive habitat unit by
transportation and other factors. The research also suggested that the panda habitat in Minshan area faces big threats from

human activities, especially the tourism development and traffic system construction. It is needed to extend the nature reserve

area and covers the main area of habitat, and build up habitat corridor to connect the isolated habitat units.

Key words :habitat assessment; habitat lost and fragmentation; giant panda; Minshan area
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Table 1 Criteria for abiotic and biotic suitability assessment
Facts Suitable Marginally-suitable Unsuitable
Physical factors Elevation(m) 2200~3200 <3800~>>3200 >>3800
=>1200~<C2200 <1200
Slope aspect(®) <30 >30~<45 =>45
Biological factors Vegetation ) ’ ’
( R
Bamboo )
2
Table 2 Criteria for assessment of human impacts on giant panda habitat
H fact
Hman factor Strong Moderate Weak None
Distance from main road (m) <60 >61~<210 >210~<1720 =720
Nineth ring road <180 180~300 300~500 >500
Distance from residential area (m) <900 >900~<<1410 >1410~<C1920 >1920
Distance from cropland (m) <90 >90~=2240 =>240~<_750 =750
Residential plots <500 500~1000 >1000
3
Table 3 Criteria for combination of potential habitat and human impact
Quality of potential habitat Strong Moderate Weak None
Suitable
Marginally suitable
Unsuitable
1.4
@D) , Landsat 5 TM  Landsat 7 ETM 4
(2) s s DEMA :5 )
GPS o
1:5 s s N
N s 7TX12 s , s
,  GPS s 22
b o
s s , ERDAS IMAGE
CLASSIFIER o s s N
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N ArcView s besl) s
[17]
1.6
FRAGSTSTAT 3.3 N N
2
2.1
. . 1 917 903. 44hm*,  55.42%, )
523 044.51 hm*, 17.5%, 463 539.51 hm®,  13.39%, 273 370.75 hm*,  7.9%(
4), . \ . N s
538 049. 64 hm?, 28.05% 461 355.67 hm?, 24.06% ,
403 036.26 hm*, 21.01%,
2.2
s 1 o
s 62 824.14hm?* 1 260 965. 01hm?* ( 1), 1500~3800m
2.3
2 9 o b b
, 614 401.20 hm*, 46.41% 37.14%,
32.91%., . ; 2101 099. 01hm?
. ) 60.70% » 941 651. 87hm?, 44.82%
N 4
3 s Table 4 Land use and forest coverage in Minshan Area
’ Vegetation and land cover Area(hm?)  Percentage(%)
( 1. ’ Evergreen broad- 70045. 88 5. 02
770 348.32 hm?, N N 9 leaved forests o ’
= 2 s ad-
553 413.45 hm?*, Deciduous broad 161355, 67 13,33
, leaved forests
41.80% , 36 610.29 hm?®, 26
) , Mixed coniferous and 403036. 26 11. 65
213. 85hm*, 41.72%, 733 765. 40hm*, deciduous broad-leaved forests : o
527 199. 60hm?, 41.81%. Sun-alpine
. 538049. 64 15. 55
2. 4 coniferous forests
Low Mountainous
(D . 445415. 99 12. 87
coniferous forests
, 1500~2000m,  24.30%, Sub-alpine shrubs 265937. 08 7.68
2500 ~ 3800m . Low mountainous shrubs 197602. 43 5.71
58.90%, 2000m 80.89% ( 5) Grassland Alpine meadows — 523044. 51 15.11
_ Apline-cushionlike and
2500m s 51200~1500m . . 82926. 44 2. 40
alpine talus vegetation
88. 804 ,1500~2000m 62-13%. Ice cover area 173687. 07 5.02
s 2000m s s Rivers 7666. 44 0.22
Cropland 273370. 75 7.90
2) Residential plots 1709. 63 0. 05
’ Barren land 16907. 63 0. 49
, 77.79% 25~45° ; Total 3460755. 39 100

80.24%.
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Table 5 Giant panda habitat in different elevations in Minshan
Potential habitat Actual habitat
Elevation(m) Habitat lost ratios (%)
Area (hm?) Percentage (%) Area (hm?) Percentage (%)
1200~1500 227118. 38 17.16 25443.63 3. 30 88. 80
1500~2000 321637. 34 24. 30 121794. 31 15. 81 62.13
2000~2500 238604. 65 18.02 169420. 30 21.99 28.99
2500~3000 233211.53 17.62 188165. 82 24.43 19. 31
3000~3800 303217. 24 22.91 265551. 63 34.47 12.42
Total 1323789. 15 100 770375. 70 100 41. 80
6
Table 6 Giant panda habitat in different slopes in Minshan
) Potential habitat Actual habitat
Slope Habitat lost ratios (%)
Area (hm?) Percentage (%) Area (hm?) Percentage (%)
<5 9146. 09 0. 69 4660. 55 0. 60 49. 04
5~15 53911. 60 4.07 27367.09 3. 55 49. 24
15~25 231062. 00 17. 45 120208. 81 15. 60 47.98
25~30 224093. 08 16. 93 126777. 07 16. 46 43. 43
30~35 288142.53 21.77 171847.70 22.31 40. 36
35~45 517433. 86 39.09 319514. 50 41. 47 38.25
Total 1323789. 15 100 770375. 70 100 41. 80
N N 212 . N 3 s
s s 5 ( m,
) . o
N Y Y N N b
o 1323 789.15 hm?*, N R N
553 413. 45 hm?, N
) ) . )
770 375. 7 hm?, ) N o
b 3
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7 s . R N N N N
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Table 7 Giant panda habitat in different counties in Minshan

Potential habitat Actual habitat
%
County ) ) ) ) ) ) ) ) Habitat lost
Suitable area  Marginally suitable Total suitable Suitable area  Marginally suitable Total suitable ratios (%)
s(Y%
(hm?) area(hm?) area(hm?) (hm?) area(hm?) area(hm?)
. 16758. 63 358491. 24 375249. 87 11590. 92 187581. 24 199172. 16 46. 92
Pingwu
. 7828. 38 106516. 62 114345. 00 3886. 47 82355. 49 86241. 96 24.58
Songpan
. . 24874. 83 244207. 26 269082. 09 11691. 99 188139. 06 199831. 05 25.74
Jiuzhaigou
. 3004. 2 196719. 94 199724. 14 2318. 94 98333. 28 100652. 22 49. 60
Wenxian
. 4543. 65 180254. 98 184798. 63 3918. 06 93340. 26 97258. 32 47. 37
Beichuan
. 5065. 56 59708. 70 64774. 26 2582. 28 41258. 97 43841. 25 32.32
Maoxian
. 748. 89 115066. 27 115815. 16 621.63 42757.11 43378.74 62. 54
Qingchuan
Total 62824. 14 1260965. 01 1323789. 15 36610. 29 733765. 41 770375.7 41. 81
ota
8
Table 8 Landscape pattern characteristics of giant panda habitat in Minshan
Habitats Percentage of area No. of patches Average patch area Patch density Edge density
abrtats PERCLAND NP MPS PD ED
Potential habitat 38. 24 24187 54.73 0.70 37.96
Actual habitat 22.25 18839 40. 89 0. 54 22. 88
(2) 9 o
Y .’ .’ o
9’ A} b b 9
N b 5 .
C 3. o
(3) o b 9
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