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Tab.2 The area of classified land use change in in the northern part of Ailao Mountains in recent 30 years ( hmz)

1974 1987 2003 1974~ 1987 1987~ 2003 1974~ 2003
266 076 253 678 240249 - 12398 - 13 423 - 25827
4936 7071 25 680 2135 18609 20 743
59 922 20 698 29 563 - 39224 8864 - 30359
NA 1350 1350 6117 7467
15 700 55914 28 087 40217 - 27 827 12391
18 562 29 409 34 060 10847 4651 15498
4114 44 634 46 434 3494 1804 5294
18 764 11 904 13 220 - 6860 1316 - 554
3 1974~ 1987
Tab.3 Land use change matrix of the northern part of Ailao Mountains in 1974—1987
A/hm> 219248 5280 9670 538 23593 5974 1632 66
B/ % 82. 42 1.98 3.63 0. 20 8.87 2.25 0.61 0.02
¢ % 87. 00 75. 35 47.15 40.77 42.61 20.51 36. 86 5.50
A/hm? 3242 152 1274 9 211 30 1 0
B/ % 65. 90 3. 08 25.91 0. 18 4.29 0.62 0.03 0.00
o % 1.29 2.16 6. 21 0. 66 0.38 0.10 0.03 0.00
A/hm? 264 689 1045 9076 538 14 071 8 350 215 76
B/ % 44. 23 1.75 15.17 0. 90 23.52 13.95 0.36 0.13
C/ % 10. 50 14. 92 44.26 40.73 25.42 28.66 4.84 6.35
A/hm? 1444 318 275 69 9048 3817 628 64
B/ % 9.22 2.03 1.76 0. 44 57.77 24.37 4.01 0.41
C/ % 0.57 4. 53 1.34 5.21 16.34 13.10 14.19 5.34
A/hm? 607 65 168 151 6 426 9768 1037 322
B/ % 3.27 0. 35 0. 91 0. 81 34.65 52.67 5.59 1.74
C/ % 0.24 0. 93 0. 82 11.39 11.61 33.53 23.42 26. 92
A/hm? 841 145 37 11 1631 579 857 5
B/ % 20. 47 3.53 0. 91 0.26 39.73 14.10 20.88 0.12
C % 0.33 2.07 0.18 0. 81 2.95 1.99 19.36 0.41
A/hm? 159 3 6 6 384 613 57 665
B/ % 8.42 0.17 0. 31 0. 30 20.30 32.38 3.03 35.09
C % 0.06 0. 05 0. 03 0. 44 0.69 2.11 1.30 55. 48
k i E+ 1 j ;A k k+ 1
B. i E+ 1 j .
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25 827 hm?,
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46.05%,
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26. 31%
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19. 65% ;

1/2

T ab.4 Land use change matrix of the northern part of Ailao Mountians in 1987—2003

A/hm? 210960 11854 15990 3438 3707 5716 919 123
B/ % 83. 48 4. 69 6. 33 1.36 1.47 2.26 0.36 0.05
¢ % 87. 81 46. 18 54.09 46.05 13.20 16.78 19.80 9.32

A/hm? 4014 1656 628 18 458 76 50 7
B/ % 58. 12 23.98 9.10 0.26 6.63 1.10 0.72 0.10
¢ % 1.67 6. 45 2.13 0. 24 1.63 0.22 1.07 0.52

A/hm? 8 480 1971 7028 245 1362 1184 27 38
B/ % 41.70 9. 69 34.56 1.21 6.70 5.82 0.13 0.19
¢ % 3.53 7. 68 23.77 3.28 4.85 3.47 0.58 2.86

A/hm’ 442 21 219 213 62 333 6 1
B/ % 34. 09 1. 65 16.92 16.41 4.76 25.64 0.49 0.05
¢ % 0.18 0. 08 0. 74 2. 85 0.22 0.98 0.14 0.05

A/hm? 12563 8253 4238 1 467 13 748 13 236 1491 174
B/ % 22.77 14. 96 7. 68 2. 66 24.92 23.99 2.70 0.32
¢ % 5.23 32. 15 14.34 19.65 48.96 38.86 32.11 13. 12

A/hm? 3156 1168 1359 1 964 7 689 12 306 1086 321
B/ % 10. 86 4. 02 4. 68 6.76 26.47 42.36 3.74 1.11
¢ % 1.31 4. 55 4. 60 26.31 27.38 36.13 23.39 24.26

A/hm? 623 742 96 63 994 832 1018 34
B/ % 14. 16 16. 85 2.19 1. 42 22.58 18.90 23.13 0.77
¢ % 0.26 2.89 0.33 0. 84 3.54 2.44 21.92 2.56

A/hm? 16 3 2 59 61 379 47 627
B/ % 1.31 0. 24 0. 20 4. 92 5.10 31.76 3.92 52. 56
¢ % 0.01 0. 01 0. 01 0.79 0.22 1.11 1.01 47. 30

3.
1974~ 1987 0

2

[18]
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[19]7 , 30
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“ ” ., 1987 2003
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) 1999,
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Tab. 5 Land use dynamic degree of the northern part of Ailao Mountains in the periods of 1974—1987 and 1987 —2003

R %
R,
1974~ 1987 - 0.36 3.33 - 5.04 NA 19.71 4.50 0.65 - 2.81 1.27
1987~ 2003 -0.33 16.45 2. 68 28.33 - 3.11 0.99 0.25 0.70 1.04
R, , R,
6 (1974~ 1987 1987~ 2003 )
Tab. 6 The index of trend and state of land use change in the northern part of
Ailao Mountains in the periods of 1974—1987 and 1987 —2003
PS
P,
1974~ 1987 -0.16 0.18 -0.63 NA 0.76 0.39 0.05 - 0.41 0.49
1987~ 2003 -0.19 0.62 0.24 0.71 - 0.49 0.12 0.03 0. 11 0.50

P, . P,

s
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7 , 1974, 1987,2003 3 ,
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: . , 1974 ~
1987 , 1987~ 2003
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Tab.7 Patchiness of different land use in the northern part of Ailao Mountains in 1974, 1987 and 2003

/% / / km?
1974 71.67 787 338.20
1987 68.11 1298 194.82
2003 64.76 1734 138.64
1974 1.34 1595 3. 11
1987 1.86 2490 2.78
2003 6.89 6723 3. 81
1974 16.13 4360 13. 74
1987 5.48 3430 5. 94
2003 7.98 6212 4.77
1974 NA NA NA
1987 0.35 661 1.94
2003 2.02 2876 2. 61
1974 4.24 2859 5.50
1987 14.85 5690 9. 69
2003 7.56 4488 6. 25
1974 5.00 1452 12. 80
1987 7.82 3972 7.31
2003 9.15 3136 10. 83
1974 1.10 978 4.19
1987 1.20 1028 4.33
2003 1.28 1 440 3.29
1974 0.52 116 16. 62
1987 0.32 336 3.56
2003 0.36 339 3.95
1974 100. 00 12147 30. 57
1987 100. 00 18905 19. 64

2003 100. 00 26948 13.78
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Fig. 3 The mean shape index of different land use and their changes over time
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Tab.8 Comparison of splitting index of different land use in 1974, 1987 and 2003
1974 1987 2003
2.08 2.62 2.9
1664 964. 00 922 764. 20 320 489. 69
10753.86 33 865.76 90 550. 80
NA 20 490 660. 08 1437641.49
283 245.47 9759.99 96 731. 94
7354.26 11379.25 2 683.47
2249 629. 82 688 391. 05 2077017.00
1559 416. 36 13 343724. 14 7831779.99
, , 1.13
( 1974 7 1987 0. 84,
2003 8 ),

[24] . 9
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9 1974, 1987,2003
Tab.9 Comparison of landscape diversity in 1974, 1987

and 2003
1974 1987 2003
0. 95 1. 07 1.24
0. 49 0. 51 0. 59
1. 13 1. 01 0. 84
3
1974~ 2003
(1) 1974~ 2003 ,
( )
(1974~ 1987 1987~ 2003 )
1974~ 1987
( )
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(2) 30
: 1974~ 1987
1.27%.
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T he analysis of the land use changes from 1974 to 2003
in the Northern Part of the Ailao M ountains based on RS and GIS

ZHANG Hui"?, MA Youwxin', LIU Wen-jun', LI Hongmei'
(1. Xishuangbanna Tropical Botanical Garden, Chinese A cademy of Science, Kunming 650223, China;
2.8chool of Graduate, Chinese A cademy of Science, Beijing 100039, China)

Abstract: Based on land use maps interpreted from remote sensing image of 1974, 1987 and 2003, as well
as GIS technology combining with the method of mathematical statistics, taking the northern part of the Ailao
M ountains as the case study area, the characteristics of dynamic change of land use were analyzed in this pa
per. The results were as follows: from 1974 to 2003, a notable. change of land use occurred in northern part of
the Ailao M ountains. T he conversions among forest, shrub, grassland and cultivated land ( including paddy field
and dry land mainly) were drastic comparatively. During the past 30 years, the forest types were the main
dominants in the area, but the dominance was gradually weakened. In the first half (1974 —1987) of the study
period, there was a increase in dry land, shrub and paddy field area. Compared with shrub and paddy field area,
dry land area increased faster. Grassland and body of water area decreased. In the other half ( 1987 —2003),
shrub, builtup, grassland, paddy field and body of water area kept an increased trend while shrub, builtup area
grew rapidly. Dry land area shrunk stage by stage. Irrigable land area kept a balanceable state in 1974 —2003.
T he analysis of the landscape pattern indicated that the number of patches increased continuously, meanw hile,
the mean area of each patch decreased, and the degree of fragmentation of landscape increased. Influenced by
hum an activities, landscape diversity index and evenness index increased, w hile landscape dominance index de-
creased. The pattern of land use developed towards fragmentation, diversity and evenness.

Key words: land use change; the northern part of the Ailao M ountains; RS; GIS



