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1 1976—2010

Tab. 1 Comparison of the landscape metrics in Xishuangbanna from 1976 to 2010

( PLAND) /% ( PD) /km™? ( MPS) /hm®

1976 1988 1999 2010 1976 1988 1999 2010 1976 1988 1999 2010

2.82 291 2.8 3.98 35.50 34.33 35.00 25.14

68.98 60.37 55.45 47.94 0.32 0.36 0.51 0.55 212.59 169.38 108.02 87.46
1.25 3.63 7.53 13.89 0.05 0.14 0.12 0.26 22.81 25.46 60.35 54.25

4.71 4.26 3.29 4.01 0.15 0.15 0.12 0.25 30.72 28.62 27.02 16.23

0.15 0.30 0.97 0.03 0.04 0.16 4.61 6.90 5.95

2

Tab. 2 The correlation between the metrics of landscape types and the road densities of the three grade roads

1 2 3
0.9950"* 0.9651" -0.7023
-0.9926*" -0.9670° 0.6910
-0.8047 -0.9233 0.1308
0.4319 0.3305 -0.4535
-0.7057 -0.8471 -0.0233
0.910 1 0.978 1 -0.3296
0.898 7 0.9580" -0.3988
0.5232 0.6659 0.1814
-0.1277 -0.3392 -0.608 3
0.948 6 0.860 8 -0.8590
-0.9827 -0.998 4" * 0.5467
0.993 3 0.9997" -0.8793
0.999 8" 0.997 4" -0.9214
0.1628 0.2518 0.2156
* p<0.05; % %*: p<0.01
2.2 . 1 2010
2.2.1 1999 2010 N
1999
1999 1
1~3 . 2.
3 3
N 4 2010 3
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Tab. 3 Relations of the area percentage of main landscape types to the distance from roads
1976 2 0.667** -0.855*" -0.830""
3 0.989"* -0.864"" -0.965*"
1988 2 0.738"* -0.938"" -0.807*" -0.597""
3 0.995** -0.874"" -0.967"" -0.818""
1999 1 0.960** -0.734*" -0.823*" -0.542""
2 0.866* -0.954** -0.780** -0.556"
3 0.988* -0.810"" -0.974*" -0.816™"
2010 1 0.8427* -0.925*" -0.750*" -0.531""
2 0.818"" -0.937*" -0.634"" -0.567""
3 0.985** 0.915** -0.918*" -0.475
1976—2010 2
5 1.
2 3 2
1999
3
( 5 3



126 ( ) http: //www. yndxxb. ynu. edu. ¢n 35
4
Tab. 4 The influence of the three grade roads on patch density and the area percentage of main landscape types km
1 1999 4 3 4.5 6.5
2010 6 6.5 5 5 .5
2 1976 4 5 6.5 5.5
1988 .5 5 6.5 4.5 .5
1999 6 5.5 6 4.5
2010 7.5 6 6 3.5
3 1976 0.4 0.6 0.4 0.6
1988 0.4 0.6 0.4 0.6 .4
1999 0.4 0.4 0.4 0.8 .4
2010 0.4 0.4 0.4 0.8 .6
5
Tab.5 The influence of the three grade roads on the landscape area and the area percentage of main landscape types
/
(km * k™) / / / / / / / /
hm? % hm’ % hm’ % hm’ %
1 1999  37.27 0.0019 4757 0.45 10 638 7.37 5587 8.85 1271 21.90
2010 545.48 0.0285 221334 24.07 98886 37.11 42078 54.69 9379 50.31
2 1976  705.05 0.0368 362225 27.38 17918 74.89 55843 61.84
1988 1 184.30 0.0617 482610 41.68 63879 91.67 69907 85.55 2490 87.22
1999 1552.50 0.0809 562111 52.85 136101 94.24 59178 93.73 5280 91.01
2010 3 442.55 0.1798 822091 89.39 264 617 99.31 74339  96.62 17 138 91.93
3 1976 6 001. 48 0.3129 408971 30.91 6738 28.16 53282 59.01
1988 6 858.39 0.3576 386179 33.35 20851 29.92 50207 61.44 1269 44.45
1999 7 511.41 0.3916 261379 24.58 44300 30.67 47106 74.61 2 821 48.63
2010 5 468. 82 0.2856 185990 20.22 53402 20.04 34782  45.21 6246  33.50

15
. Saunders

16
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Effect of road development on landscape pattern in Xishuangbanna

HUANG Rui'> MA You=xin' LI Hong-mei' LIU Wen—un'
(1. Xishuangbanna Tropical Botanical Garden Chinese Academy of Sciences Kunming 650223 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: In recent years the ecology system in Xishuangbanna was severely influenced by the construction
and development of roads which caused fragmentation of biological habitat and degradation of ecosystem. In order
to investigate the internal relation between the roads network and landscape pattern and also quantitatively esti—
male the effect on landscape caused by different classes of roads in Xishuangbanna since 1976 we assessed the
effect of roads development on landscape pattern based on four land — use maps ( 1976 1988 1999 2010) which
were interpreted from the Landsat MSS/ TM/ ETM imageries. The assessment was made by buffer analysis tool in
ArcGIS 9.3 moving split — window techniques ( MSWT) was also employed. The results showed that the fragmen—
tation of landscape increased by increasing roads density. The percentage of natural landscape areas decreased by
increasing distance to the roads while the percentage of artificial landscape areas( i. e. rubber plantation farm—
land building site) increased at the same time. The distance between the roads and affected landscape showed
significant difference among three main class roads as: the second grade roads > the first grade roads > the third
grade roads. The affecting distance increased faster in the first grade roads. The percentage of the four — type land-
scape areas affected by the roads increased by increasing density of the roads the second grade roads exerted the
greatest influence on the area of affected landscape. The largest increasing extent was demonstrated in the first
grade roads both in the affected areas and distance from the roads during the past 34 years.

Key words: road effects; landscape pattern; fragmentation; moving split — window techniques ( MSWT) ;

Xishuangbanna



