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Abstract; Actions of ecological protection and development shape the pattern of a landscape, which in
turn affects ecological processes in the landscape. Changes of the fragmented Thousand-Island Lake land-
scape, formed by the construction of a large dam in 1959, provide an outstanding example. We analyzed
the changes in land use and land cover pattern in this region for a period of 39 years (1964 —2003) using
landscape metrics and 3S technology. Our results showed that the total number of patches and the degree
of fragmentation basically remained the same, whereas the patch number, patch area, and dominance of
each patch type changed significantly. The most dominant patch type changed from treeless barrens
(47.44% of the terrestrial land) in 1964 to the Pinus massoniana forest (52. 81% of the terrestrial
land) in 2003. We also found that the value of landscape diversity decreased slightly. It is important to
note that landscape diversity, a synoptic measure of the richness and evenness of all land use and land
cover types, is not always positively related to landscape functioning. The slight decrease in landscape di-
versity was a result of the dynamics of all existing patches in the study region. Our results suggest that the
forest vegetation on the area has improved in terms of coverage since 1964 (i.e., 5 years after the dam
construction ). These changes may be attributed to the many measures of ecological protection in this re-
gion which allowed natural succession to take its course. The improved landscape pattern enhanced eco-
logical functioning of the island ecosystems, including restoration of habitats, increased biodiversity, and

reduction in soil erosion. While the forest vegetation has been recovering, the increasing dominance by
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the structurally simple Pinus massoniana forest in this region should be considered in future efforts of

biodiversity conservation, ecological planning, and sustainable development.

Key words: Thousand-Island Lake, landscape pattern, land use and land cover change, ecological pro-
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Fig.1 Land use and land cover map of the Xiaojinshan Forestry Farm in the Thousand-Island Lake region in 1964 and 2003
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Table 1 The number, size, and dominance of different patch types in the study area in 1964 and 2003
¥ SA BRI A BRI A
Number Total area Mean patch area Patch
(n) (A, hm*) (MPS, hm®) dominance

2003 1964 2003 1964 2003 1964 2003 1964
1 ZEIK Pinus massoniana forest 527 243 1657.0 571.9 3.2 2.7 0.464 0,178
2 LRV H M P. massoniana sparse forest 28 237 78.0 630.3 2.8 2.4 0.023 0.185
3 KSRFFMHK Natural broad-leaved forest 248 4 473.6 10.6 1.9 2.6 0.170  0.003
4 TSR 5iHk Natural sparse broad-leaved forest 44 2 23.0 4.4 0.5 2.2 0.020 0.001
5 £ kR 28K Mixed broad-leaved and coniferous forest 89 21 296.7 58.5 3.3 2.8 0.081 0.017
6 NLHIARM Artificial Cupressus funebris forest 78 8 231.7 21.2 3.1 2.7 0.066 0.006
T NIA2AME Anificial Cunninghamia lanceolata forest 107 21 213.0 53.9 2.0 2.6 0.075 0.016
8 N LHRERM Anificial Quercus acutissima forest 19 22 104.8 62.7 5.5 2.9 0.024 0.018
9 4%k Economic forest 42 57 27.4 94.8 0.7 1.7 0.020 0.036
10 Ak Shrub 14 16 5.2 40.2 0.4 2.5 0.006 0.012
11 552 House 46 40 13.0 11.6 0.3 0.3 0.020 0.017
12 7K H Paddy field 42 137 14.3  95.5 0.3 0.7 0.018 0.066
13 #t i Uplands 3 36 0.9 79.6 0.3 2.2 0.001 0.026
14 31l Treeless barrens 18 469 4.3 1536.8 0.3 3.3 0.008  0.409
15 #4 Bare rock 5 9 0.5 5.5 0.1 0.6 0.002 0.004
16 X Beil 4t Brule 0 7 0 16.4 0 2.4 0 0.005
17 B ¥ 5 &5 Sight spot 6 0 2.2 0 0.4 0 0.003 O
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Table 2 Comparison of landscape metric values between 1964 and 2003 for the Xiaojinshan Forestry Farm in the Thousand-Island Lake
region
F P EE Bt R I BEHE R SRR BRERR (R, ')
Year No. of p ati es No. of patch types  Mean patch size( hm”)  Fragmentation index The most gomin-cmt )patch

’ ( number, area i

ss barrens %

1964 1329 16 2.48 0.4035 :’?E‘é; Trf;;‘: Sbhm: )
MK Pinus massoniana forest '

2003 1316 16 2.50 0.3995 (527 1657 hm) ‘
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Fig. 2 Changes in the total area of each patch type (% of the total study area) in the Xiaojinshan Forestry Farm of the Thousand-Is-
land Lake region in 1964 and 2003. The numbers of X-axis are same with Table 1.
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Fig.3  Changes in the number of patches for each patch type in the Xiaojinshan Forestry Farm of the Thousand-Island Lake region o
in 1964 and 2003. The numbers of X-axis are same with Table 1. o
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Table 3 Changes in landscape diversity between 1964 and 2003 in the study area

F Shannon % #EHEHE 3 PR T2 EIS I *’

Year Shannon diversity index ( H) Dominance index { D) Evenness index ( £)
1964 1. 6557 1.1169 0.5972

2003 1.6151 1.1574 0.5825
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