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Dynamics of Forest Landscape Patterns along the Main
Roads in Xishuangbanna, Yunnan, China
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(1 Xishuangbanna Tropical Botanical Garden, Chinese Academy ¢ Sciences, Kunming 65023, China;
2 Graduate School ¢ the Chinese Academy of Sciences, Beijing 100039, Chima)

Abstract: In this paper, we investigated dynamics of forest landscape along the main wads in Xishuangbanna, Yunnan,
China from 1976 to 1988, and from 1988 to 2003, using FRAGSI'ATS software and the GIS technology, based on the re-
sults interpreted from the Landsat MS§TM ETM images in 1976, 1988, 2003. Some representative quartitative indices of
landscape diversity, including mean patch area, percent of landscape, perimeter area fractal dimension, aggregation,
Shannon s diversiy index, and Shannon s evenness index were used to describe the changes in the spatial patern of land-
scape elements. Comparing with whole region of Xishuangbanna during last 27 years, the results showed that the mar
made landscape (rubber plantation) and nom foresed landscape along the main roads expanded faster and their percentage
were greater, whereas the natural landscape ( primary forest patches) reduced faster and its percentage was smaller. There
were obvious effects of wad on landscape which the forest coverage was decreased, and rubber plantatibn landscape was irr
creased with the distance from the road. The natural forest landscape had been fragmenied. Especially, the tropical sea
sonal rain forest was affected severely, while the area and contagion of rubber plantation and shrub increased. The whole
lands cape pattern along the main road tended to be diversiform, equal and fragmented. The landscapewas still dominated
by natural landscapes but this dominance was weakening. A case study about the displacement of landscape patch centwids
showed that the spatial centroids of many types of landscape, including rubber plantation, twopical seasonal rain fored,
mountain rain forest, shrub and nor forested land had moved away from the wad. All of these changes in landscape pat-
tern would lead the deterioration of these region envionments.
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Table 1 Change n the area percent of the forests landscape along road contrast in whole Xishuanshanma
1976 1988 1976~ 1988 2003 1988~ 2003
RP 1 60 1. 15 5.68 3.80 403 2. 65 15.23 1128 954 7. 48
SHR 10. 65 11. 62 11.58 12 4 Q93 0. 8 17.10 18 35 552 5.9
TSRF 2. 2 10.91 7.73 7.97 - 49 -2 9% 3.41 3.62 - 4731 -4.3%
MRF 15. 71 15.77 13.80 147 -1 -1.06 8.56 10 35 -5 -4.36
SEBF 35. 49 37.34 31.81 34 46 -368 -2.8 27.48 32 2 -433 -2.43
OF 329 512 2.04 3.19 - 124 -1.92 2.49 3.81 a4 0. 62
NOF 2. 4 18.09 27.36 23 483 672 5.3 25.75 20 56 - 16l -2.8
RP: rubbe plantation; SHR: shrub; TSRF: tropical seasonal rain Forest; MRF: mountain rain forest; SEBF:
substropical evergreen broad leafed fores; OF': otha forest; NOF': norr forested land; the same bellow
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Table 2 Changes of Shannon’ s diversity index ( SHDI), Shamon’ s

evemess index (SHEI) and perimeter area fractal

dimension ( PAFRAC) abng the road

SHDI SHEI PAFRAC
1976 1. 662 0.854 1409
1988 1. 682 0.865 1374
2003 1. 710 0.879 1369
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