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The impact of conservation projects on iant Panda Habitat
ZHANG Yubo, WANG Mengjun, LI Junqing "

The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083

Abstract; Deforestation, road construction and agricultural expansion threaten the giant panda ( Ailuropoda melanoleuca)
habitat, especially those outside the nature reserves. We explored the impact of conservation programs on giant panda
habitat by comparing the two satellite images (Landsat TM, 30m in resolution) from 1999 to 2009 in Mupi Tibetan Town,
Pingwu County, Sichuan Province based on remote sensing, GIS, and field investigations. The result showed that the area
of coniferous forest, mixed coniferous & broadleaved forest, and broadleaved forest increased 10. 87% , 4. 40% and
40.24% , respectively, whereas the areas of shrub and grass/crop land decreased 10.74% and 33.24% respectively. The
matrix of vegetation types changes revealed that the vegetation developed from grass/crop land — shrub — deciduous forest
— mixed forest — conifer forest. Since Natural Forest Protection Program ( NFPP) started from 1999, commercial logging
was forbidden, and 12.7 km (74.71% ) logging road was abandoned. Since the implementation of Grain to Green Program
(GTGP), 54. 12% household and 69. 84% people living in high mountains area emigrated. The household fuelwood
consumption declined from 5675kg in 1999 to 2736kg in 2009 since the equipment of biogas generators and other fuelwood
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saving facilities provided by the Integrated Conservation and Development Projects (ICDPs). The vegetation restored to be
more suitable for giant panda. Although the habitat in the MTT was still fragmented by the Jiu-Loop-Line into two parts, the
“most suitable” habitat area increased 28.87% (from 4671. 63hm’> to 6020. 28hm’) , and the habitat suitability index
increased 16.85% (from 0. 74 in 1999 to 0. 80 in 2009 ), which indicated that the habitat recovered from low quality
habitat to high quality habitat during the past decade. Habitat landscape diversity index declined from 1.29 to 1. 18 during
the period of 1999 to 2009, which means habitat fragmented slowly. The result of this paper demonstrated that giant panda
habitat restoration is a process that eliminating the disturbance factors on giant panda through an integrated method. The
NFPP removed the commercial timber cutting, which was thought to be the main threat to the giant panda habitat. The
GTGP led people living in the remote areas to emigrate and to reduce the human disturbance. The ICDPs also reduced local
people’s pressure on forest through livelihood alternatives. To understand the wildlife conservation in area outside current
nature reserves such as the MTT, it is necessary to carry out research about the habitat change under different land use

scenarios.

Key Words: conservation projects; giant panda habitat; remote sensing; geographic information system
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Fig.1 The location and elevation of Mupi Town
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Table 1 Factors and their values for giant panda in the

research area
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Fig. 3 Vegetation types in Mupi Town in 1999 and 2009
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Table 2 Vegetation types in Mupi Town in 1999 and 2009

45 Year 1999 2009 254k Change

FE RS TR A"k T HArL TR At
Vegetation Type Area/hm? Percent/ % Area/hm? Percent/ % Area/hm’ Percent/ %
itk CF 2198.16 18.56 2732.76 23.08 534.60 24.32
£ IR ASHR MCBF 2934.99 24.78 3575.25 30.19 640.26 21.81
AR BF 3082.23 26.02 3717.45 31.39 635.22 20. 61
FEAH Shrub 2559.78 21.61 851.22 7.19 -1708.56 -66.75
A/ A/G 1068. 30 9.02 968.76 8.18 -99.54 -9.32

CF: Coniferous forest; MCBF; Mixed coniferous and broadleaf forest; BF: Broad leaf fores; A/G:Agriculture/Grass
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Table 3 Matrix of vegetation types changes in Mupi Town during 1999—2009

1999 EFntk CF TR 2k MBCF i ik BF H#EAAM Shrub A/ A/G
T B4t T AL T Bt T AL T Al
2009 Area Percent Area Percent Area Percent Area Percent Area Percent
/hm? /% /hm? /% /hm? /% /hm? /% /hm? /%
EFEAR CF 1707.75  77.69 743.13 25.32 115.56 3.75 15.93 0.62 116. 10 10.87
FFRATR3CHR MCBF 403. 56 18.36  1587.96 54.10  1250.55  40.57 282.33 11.03 46.98 4.40
fErt#k BF 10.08 0.46 271.89 9.26  1515.42  49.17  1487.97 58.13 429.93 40.24
TEAM Shrub 0.54 0.03 4.59 0.16 65.34 2.12 665. 64 26.00 114.75 10.74
AH/E L A/G 69.48 3.16 315.00 10.73 126. 81 4.11 101.43 3.96 355.14 33.24
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Fig. 4 Giant panda habitat suitability in Mupi Town in 1999 and 2009
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Fig. 5 Giant panda habitat suitability in Mupi Town in 1999
and 2009
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Table 5 Landscape changes of giant panda habitat in Mupi Town in 1999 and 2009

AEA5 Year 1999 2009

G 5L 1035 BT Habitat suitability NUMP  MPS/hm? MPI SDI NUMP  MPS/hm? MPI SDI
ANiEE Unsuitable 184 7.24 4767 156 6.35 3151

5538 B Marginally suitable 606 4.15 1773 310 5.92 2679

& 'H. Suitable 1189 3.00 1648 652 4.48 1559

3% B Most Suitable 492 8.86 4073 232 25.93 6377

SWLEMA Landscape 2471 4.76 2394 1.31 1350 8.71 2828 1.19

NUMP . BEHL & number of patches ; MPS; S BEHL AT mean patch size ; MPI; SR E mean proximity index ;SDI;Shannon diversity index

3.4 19992009 4FEMA B & ARSI B L A FE 2 28 5% IR T2 1k
3.4.1 ApiE AR
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3.4.2 X AOAE

1999—2009 AFHAMEIA K £ A F A ECRE FAE 85 2544 4 501 LB BR800 R i Ak i e 34 (3R 7)), o Ll i IX
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R IR T 5.1 &

R6 19992009 FAE S KR ABBEERTL
Table 6 Logging road mileage in Mupi Town in 1999 and 2009

A4 Year 1999 2009 4L Rate of change/%
TRIX A B Logging road length /km 17.0 4.3 -74.71
& FFRX A Logging road in Yujiashan Village 4.1 1.3 -68.29
FIA AR XA H Logging road in Guanba Village 9.5 2.3 -75.79
INF[IFHRIX 2 B Logging road in Xiaohegou Village 3.4 0.7 -79.41

RT 19992009 FEAE S AEEEERAOS
Table 7 Distribution of population on different altitude in Mupi Town in 1999 and 2009

1999 2009 A4k Change
(AL e v CTHERS N R ke IS v AR
. RECHOE TR T g AT 0 g AR
Households ~ Population & Households ~ Population ® Households ~ Population &
age age age
{7 LI Mountainous 85 305 38.1 39 92 51.2 -46 -213 13.1
AT Valley 201 810 35.3 212 856 40.4 11 46 5.1
3t Total 286 1115 36.1 251 9438 42.5 -35 -167 6.4
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Fig. 6 Household fuelwood consumption in 1999 and 2009
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Table 8 Fuelwood saving equipments in different locations of Mupi Town in 2009

{7 # Location W4T Valley 5 LLI Mountain

2B Equipment %im Number 43 Lt Percent/% & Number H 53 Percent/ %
B Biogas generator 113 53.3 0 0
ZUIHEHUE S Multi-function stove 95 44.8 0 0

85kt Efficient stove 212 100.0 19 55.9

4 HitHitig
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Fig. 7 The impact of conservation projects on giant panda

habitat in Mupi Town
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