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Detection of understory bamboo in giant panda habitats using an indirect remote

sensing approach
BIAN Meng ' > WANG Tie-Jun’® LIU Yan-Fang' * FEI Teng' > Andrew K. Skidmore’

1 School of Resource and Environmental Science Wuhan University Wuhan 430079  China

2 International Institute for Geo-Information Science and Earth Observation Enschede 7500 AA the Netherlands
3 Institute of Zoology Chinese Academy of Sciences Beijing 100101 ~ China

Acta Ecologica Sinica 2007 27 11 4824 ~ 4831.

Abstract The bamboo is the exclusive food of the wild giant pandas. Detection of the bamboo forest in giant panda habitat
will help scientists further understand the spatial distribution pattern of giant pandas and their habitats. Moreover it
provides crucial scientific evidence for estimating habitat suitability the level of habitat fragmentation as well as its
ecological carrying capacity for pandas. However it is a big challenge to map bamboo forests using direct remote sensing
approach as most of them grow underneath the forest canopy. In this study two dominant bamboo species Bashania fargesii
and Fargesia ginlingensis in Foping panda reserve were investigated. While remote sensing and GIS techniques were used to
map spatial continuous environmental variables for the first time the overstory and understory light climate was introduced
as a potential factor for explaining bamboo distribution. The model for predicting undestory bamboo density was developed

based on statistical analyses between different bamboo species and its relevant environmental factors. Finally the bamboo
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density map was produced with the support of GIS spatial analysis. The results suggest that satisfactory mapping accuracy of
understory bamboo detection can be achieved by using an indirect remote sensing approach. The overall accuracy of both

bamboo species was 78% .
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Table 3 Error matrix for observed versus predicted Bashania fargesii bamboo density
Observed class
Predicted class % 0~24 25 ~49 50 ~74 75 ~ 100 Total
0~24 40 8 0 0 48
25 ~49 0 10 8 0 18
50 ~74 0 0 23 1 24
75 ~100 0 0 9 21 30
Total 40 18 40 22 120
4
Table 4 Error matrix for observed versus predicted Fargesia ginlingensis bamboo density
Observed class %
Predicted class % 0~24 25 ~49 50 ~74 75 ~ 100 Total
0~24 31 12 0 0 43
25 ~49 0 53 22 0 75
50 ~74 0 0 32 4 36
75 ~100 0 0 0 23 23
Total 31 65 54 27 177
120 94
78.3% Kappa 0.702 139
78.5% Kappa 0.704
4
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GIS
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http //www. ecologica. cn



4830 27

1100 ~1900m

100m 0.6

GLA
GLA

References
1 Schaller G B HuJ C Pan W S et al. The Giant Pandas of Wolong. Chicago Chicago University Press 1985.
2 Pan WS GaoZS LuZ et al. The Giant Panda’s Natural Refuge in the Qinling Mountains. Beijing Beijing University Press 1988.
3 Reid D G Hu J C. Giant panda selection between Bashania fangiana bamboo habitats in Wolong Reserve Sichuan China. Journal of Applied
Ecology 1991 28 228 —243.
4 Liu X H Skidmore A K Wang T J e al. Giant panda movements in Foping nature reserve China. Journal of Wildlife Management 2002 66
4 1179 —1188.
5 Qin Z S Taylor A H Liu J. Population structure and dynamic of bamboo in giant panda conservation. Journal of Bamboo Research 1994 13
3 4—15.
6 Qin Z S Taylor A H Cai X S. Bamboo and Forest Dynamic in Succession in the Ecological Environment of Giant Panda in Wolong. Beijing
China Forestry Press 1993.
7 Li C B. Study of Food Bamboos of the Giant Panda. Guiyang Guizhou Science and Technology Press 1997.
8 Yi T P. Classification and distribution of food bamboos of the giant panda. Journal of Bamboo Research 1985 4 1 17 —21.
9 Zhao X H Liu GP MaZ F. Determination of Tannin in bamboo and its impact on the panda. Journal of Northeast Forestry University 2001 29

2 67—71.

http //www. ecologica. cn



11 4831

10 OuyangZ Y LiuJ G Xiao H et al. An assessment of giant panda habitat in Wolong Nature Reserve. Acta Ecologica Sinica 2001 21 11
1869 —1874.

11 LiuJ G Linderman M Ouyang Z Y et al. Ecological degradation in protected areas the case study of Wolong Nature Reserve. Science 2001
292 98 —101.

12 Loucks CJ LuZ Dinerstein E et al. The giant pandas of the Qinling Mountains China a case study in designing conservation landscapes for
elevational migrants. Conservation Biology 17 2 558 —565.

13 Xu W H Ouyang ZY Li Y et al. Habitat assessment on giant pandas in Qinling Mountains range based on RS and GIS. Remote Sensing
Technology and Application 2006 21 3 238 —242.

14 Linderman M Bearer S An L et al. The effects of understory bamboo on broad-scale estimates of giant panda habitat. Biological Conservation
2005 121 383 —390.

15 Morain S A. Surveying China’s agricultural resources patterns and progress from space. Geocarto International 1986 1 15 —24.

16  De Wulf R R Goossens R E MacKinnon J R et al. Remote sensing for wildlife management giant panda habitat mapping from LANDSAT MSS
images. Geocarto International 1988 3 1 41 —50.

17 Linderman M LiuJ G Qi] et al. Using artificial neural networks to map the spatial distribution of understory bamboo from remote sensing data.
International Journal of Remote Sensing 2004 25 9 1685 —1700.

18  Yue M Dang G D Yong L J et al. The basic features of vegetation of Foping Nature Reserve in Shaanxi Province. Journal of Wuhan Botanical
Research 1999 17 1 22 —28.

19 FengYH FengLT YongY G et al. A taxonomic study on the bamboo as the main food of giant panda from the Qinling Mountains 2 . Journal
of Northwest University Natural Science Edition 2006 36 1 101 —103.

20  Battles J J Dushaoff ] G and Fahey T J. Line intersect sampling of forest canopy gaps. Forest Science 1996 42 2 131 —138.

21 Lin T C and Chiang J M. Applications of hemispherical photographs in studies of forest ecology. Taiwan Journal for Forest Science 2002 17 3
387 —400.

22 Hardy JP Melloh R Koenig G et al. Solar radiation transmission through conifer canopies. Agricultural and Forest Meteorology 2004 126 257
—270.

23 Frazer G W Canham C D and Lertzman K P. Gap Light Analyzer GLA  Version 2.0. Technological Tools. Bulletin of the Ecological Society
of America 2000 81 3 191 —197.

24 Kumar L Skidmore A K and Knowles E. Modeling topographic variation in solar radiation in a GIS environment. International Journal of
Geographical Information Science 1997 11 5 475 —497.

25  Rikimaru A Roy P S and Miyatake S. Tropical cover density mapping. Tropical Ecology 2002 43 1 39 —47.

26 TangZ Y FangJ Y and Zhang L. Patterns of woody plant species diversity along environmental gradients on Mt. Taibai Qinling Mountains.
Biodiversity Science 2004 12 1 115 —122.

2 1988.

5 1994 13 3 4 ~15.

6 1993.

7 1997.

8 1985 4 1 17 ~21.

9 2001 29 2 67 ~71.

10 2001 21 11 1869 ~1874.

13 GIS . 2006 21 3 238 ~242.

18 1999 17 1 22 ~28.

19 2. 2006 36 1 101 ~103.

21 2002 17 3 387 ~ 400.

26 2004 12 1 115 ~122.

http //www. ecologica. cn



	11d 59.pdf
	11d 60.pdf
	11d 61.pdf
	11d 62.pdf
	11d 63.pdf
	11d 64.pdf
	11d 65.pdf
	11d 66.pdf

