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The land cover changes of watersheds in Wolong and their impacts on Giant Panda
potential habitats

YANG Juan], GE Jian- Pingz, HONG Jun® (1. Department  Hydraulic and Hydropaver Engineering, Tsinghua University , Bejing 100084,
China; 2. College  Life Science, Bajing Normal University, Bajing 100875, China) . Acta Ecologica Sinica, 2006, 26( 6): 1975~ 1980.
Abstract: Land cover changes as a result of land uses represent the most sinificant mpacts of human activities. To reveal the
relationship between the changes of Giant Panda habitats and environmental alterations resulted from human activities a a
watershed scale, the digital elevation model of 1: 250000 was used to select two watasheds ( Shouxi and Ywzixi) and Giant Panda
potential habitats in Wolong area. According to the watergathering feature, the two watersheds were divided into one to four ranks
of gathering grounds. In addition, land cover databases of 11 100000 of 1990 and 2000 were used to conduct temporal and spatial
landscape pattern analyses.

Overall, the results showed that the greatest changes of land cover for both watersheds occurred in the dense human
residential area in the last decade. However, the changing trends in the two watersheds were different. Land cover change

percentage in Shouxi watershed was lower than that of Yuzixi (0.33% and 1.02%, respedively). Moreover, in the Shouxi
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watershed, the mean pach sizes of main land wver types, such as farmland, shrub, grassland and forest, decareased. On the
other hand, in the Yuzxi watershed, the mean patch sizes decreased in farmland and grassland, while that increased in forest and
shrub.

The landscape pattern indices of the Panda potential habitats between the two watersheds showed different paterns as well.
For the diversity index, evenness index, fragmentation degree of landscape and shape index of forest, the Yuzixi watershed was
higher than the Shouxiwatershed. The mean forest patch size of the potential habiats in the Yuzixi watershed was smaller than that
of the whole watershed. Furthemore, in the Yuzixi watershed, the change trends of area proportion, pach size of forest and forest
landscape shape index of Panda potential habitats were opposite to those of the whole watershed. This suggests that the landscape
of Panda potential habitats in Yuziki watershed might be disturbed by human adivities more seriously than in the Shouxi watershed.

The statistics of proportions of Panda potential habitats and human residential area density on the four gathering grounds
showed that spatial separation existed in the distributions of Panda potential habitats and human residential area. The overlapping
of these two factors was more serious in the Yuzixi watershed. The area proportion of buffer zone of human residential places
overlapping with Panda's potential habitat is about 57.7% in the Yuzixi watershed, but only 5.2% in the Shouxi watershed.
Therefore, it has been suggested that the spatial overlap of the distributions of Panda potential habitats and human ad ivity ranges
may be an important reason resulting in the degradation of Giant Panda habitats in the past decade.
Key words: Wolong area; land cover change; landscape pattern; potential habitat
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Fig. 3 The land covers digribution of Wolong area( a) and landscape of Panda potential habitats(b) in 1990
town; 2: farmland; 3: forest; 4: shrub; 5: grasdand; 6: river; 7: others
[8]
2 2
1 1990 2000
Tahe1l The land cover change in area proportion, patch number and mean patch size from 1990 to 2000
Shouxi Ywzixi
Type Items o ) .(%) o . (%)
1990 2000 variation 190 2000 variation
Town Area( hm?) 15 84 15 84 0
Patch number (2) (2
Mean patch siz 792 7% 0
Farmmland Area( hm?2) 5702 22 5687 & -03 1159 47 1162. 89 0.3
Patch number (16) (16 (13 (15)
Mean patch siz 356 39 355 49 -03 89 19 71.52 - 131
Forest Area( hm?) 43006 14 43067. 61 01 66740 85 66813. 48 0.1
Patch number (28) (30 (13 (13)
Mean patch siz 1535 93 1435 59 -65 5133 91 5139. 50 1
Shrub Area( hm?) 8210 79 8166 60 -05 25561 53 26371. 80 .2
Patch number (41) (43 (159 (154)
M ean patch siz 200 26 189 2 -52 161. 78 171.25 5.9
Grasshnd Area( hm?) 3230 46 3228 6 -01 77449 14 T6564. 35 - 1.1
Patch number (5) (5 (30 (33)
M ean patch siz 646 09 645 73 -01 2498 359 2320. 13 -71
Others Area( hm?) 115 29 113 8 ~12 2192 & 2191. 14 ~0. 1
Patch number (5) (5 (79 (81)
M ean patch siz 23 06 28 46 23 4 27. 76 27.05 -2.6
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Table2 The landscape pattern change of Panda potential habitats in the two watersheds
Shouxi (1990) Yuzixi( 190)
Landscape ndex
Panda s potential habitat Watershed Panda s potential habitat Watershed
Diversity index 0.3685 (- ) 0.9069( - ) 0.6042 (+ ) 1.1017(+ )
Evenness index 0.2290 (- ) 0.4660( - ) 0.3754 (+) 0.6148(+ )
FN1 Fragment index 0.0002 ( ) 0.00014( + ) 0.0005 (- ) 0.0002( )
(%) Forest area proportion 90.54 (+) 71.38(+) 80.87 (- ) 38.55(+ )
Forest patch number 13(+) 28(+ ) 2( ) 13( )
(hm?) Mean patch size of forest 2161.59(-) 1535.93(-) 4619.26 (- ) 5133.912(+ )
Landscape shape index of forest 6.9401(+ ) 6.5343(+) 12.5459 (+) 12.5206(- )
(%) Land wver dhange rate 0.02 0.33 0. 06 1.02
,+ - The change trends of landscape pattem indices are denoted by “ + ” for
ncrease and“ — 7 for decrease
3.3
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