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Abstract: Based on 1973 MSS and 1990 2002 2009 TM remote sensing images the evolution
process and driving force of landscape pattern in Puding County a typical karst region during
past 40 years were analyzed by using GIS RS technology and landscape ecology research meth—
ods. The results showed that the main structure changes of landscape were the mutual conversion
between woodland grassland and farmland. Before 1990 about 43.97% of the woodland and
grassland transferred to the farmland; after 1990 50. 09% of the farmland transferred to the
woodland and grassland. At the class level before 1990 the farmland landscape showed a trend
of increase in area and of integration in space while the woodland decreased in area and frag—
mented in space; after 1990 an opposite trend was found for the woodland and farmland. At the
landscape level before 1990 fragmentation index increased and the diversity and evenness de—
creased indicating that the landscape became simplified. From 1990 to 2002 the landscape
shape became complicated and the diversity and evenness increased. After 2002 the fragmenta—
tion decreased and the discrete and separation degree increased leading to unstable spatial dis—
tribution. All together in the region with extremely fragile karst ecological environment in South—
west China ecological restoration project construction and industrial structure adjustment were
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the main and effective means for ecological restoration in the future.

Key words: land use/cover change; landscape change; driving force; Guizhou plateau; Puding
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Fig.1 Spatial location of Puding
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Fig.2 Spatial distribution of landscape in different historical periods in Puding
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Table 2 Area and proportion of land use and cover during 1973 — 2009
1973 1990 2002 2009
(km?) (%) (km®) (km®) (%) (km®) (%)
129.1 11.83 62.1 5.69 96.8 8.87 144. 4 13.24
259.0 23.74 66. 1 6.06 138.0 12.65 218.6 20. 04
118.7 10. 88 97.7 8.96 118.8 10. 89 75.0 6.87
84.7 7.76 66.9 6.13 73.0 6.69 85.7 7.86
153.8 14.10 234.1 21.46 209.1 19.17 150.7 13.81
330. 1 30.26 516.0 47.30 381.0 34.92 337.8 30.96
6.4 0.59 8.1 0.74 23.3 2.14 22.7 2.08
1.9 0.17 6.4 0.59 29.8 2.73 34.7 3.18
7.3 0.67 33.6 3.08 21.2 1.94 21.4 1.96
1091.0 100. 00 1091.0 100. 00 1091.0 100.00 1091.0 100. 00
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Table 3 Single and comprehensive land use dynamics during 1973—2009
1973—1990 -6.35 -17.17 -1.26 -1.57 2.02 2.12 1.23 4.14 4.60 3.22
1990—2002 2.99 4.34 1.48 0.70 -1.00 -2.95 5.44 6.54 -4.87 2.43
2002—2009 2.75 3.07 -4.87 1.23 -3.23 -1.07 -0.22 1.18 0.08 3.35
1973—2009 0.88 -1.54 -4.86 0.10 -0.17 0.19 5.98 7.88 5.49 0.43
a) 1973—1990 b) 1990—2002
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Fig.3 Landscape changes of Puding in different stages
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Table 4 Landscape transition matrix of Puding in different stages
1973—1990 37.0 9.2 16.3 10.4 16.8 37.3 0.8 0.0 1.3 129.1
7.6 24.4 28.7 16.3 52.7 114.0 0.9 0.3 14.1 259.0
3.2 5.8 31.0 8.2 20.7 47.1 0.4 0.1 2.2 118.7
8.8 6.9 10.5 26.9 9.0 20.6 0.1 0.0 1.9 84.7
1.3 2.9 2.5 0.6 75.3 65.7 0.9 2.9 1.7 153.8
4.2 12.6 13.0 4.5 57.7 228.8 0.8 1.2 7.3 330.1
0.0 0.0 0.0 0.0 0.8 1.4 4.2 0.0 0.0 6.4
0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.0 1.9
0.0 0.0 0.0 0.0 1.1 1.1 0.0 0.0 5.1 7.3
62.1 61.8 102.0 66.9 234.1 516.0 8.1 6.4 33.6 1091.0
1990—2002 41.1 3.4 6.5 5.3 0.5 4.7 0.2 0.2 0.2 62.1
5.1 30.5 7.3 4.8 5.3 10.3 0.7 0.0 2.1 66. 1
18.4 15.8 32.5 .8 6.8 11.6 1.5 0.2 1.1 97.7
8.1 7.1 7.7 30.6 1.9 8.7 1.9 0.1 0.8 66.9
9.0 20.7 18.8 6.4 96.9 63.2 4.9 11.9 2.3 234.1
15.1 49.1 44.6 13.2 96.0 276.3 6.8 11.1 3.8 516.0
.0 0.0 .0 .0 .4 1.0 6.7 0.0 0.0 8.1
.0 0.0 .0 .0 .0 0.0 0.1 6.3 0.0 6.4
.0 11.4 1.4 .9 1.3 5.2 0.5 0.0 10.9 33.6
96.8 138.0 118.8 73.0 209.1 381.0 23.3 29.8 21.2 1091.0
2002—2009 64.8 8.5 6.1 4.6 0.4 12.3 0.0 0.1 0.0 96.8
14.7 69.4 10.4 11.5 1.6 26.2 0.2 0.9 3.1 138.0
24.3 21.5 27.5 14.6 .8 26.0 0.1 0.9 1.1 118.8
16.8 15.4 .5 21.8 0.3 11.2 0.0 0.3 0.7 73.0
6.9 25.9 .5 7.4 79.8 76.3 0.8 4.7 0.8 209.1
16.9 72.1 17.8 25.0 56.7 175.5 1.3 11.6 4.1 381.0
.0 0.0 .0 .0 0.6 1.5 20.1 0.0 1.1 23.3
.0 0.0 .0 .0 .2 5.7 .0 15.9 0.0 29.8
.0 5.8 2 .8 0.3 3.1 2 0.3 10.5 21.2
144.4 218.6 75.0 85.7 150.7 337.8 22.7 34.7 21.4 1091.0
1990 1973 18409 2002
N 30027 ;
1990 2009 19292 ( 6).
. (2) ( LSI) “«  —
(2) (1) — 40
I,]] “ _ _ 2
IjI N N (3) Shannon ( SHDI) Shannon
; ( SHEI) 1973—
o 1990 1973 1.75
(3) 0.79 1990 1.58 0.72
( COHESION) 100 .
; ; 1990—2002
2002 1.82 0.83
; 2009 2002 o
2.2.2 (1) (4) ( CONTAG)
( NP) 2002 “ — — 7 ( SPLIT)
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5 1973—2009 6 1973—2009
Table 6 Landscape indices at landscape level in Puding
Table 5 Landscape indices at class level in Puding from from 1973 to 2009

1973 to 2009 NP IS CONTAG  SPLIT  SHDI  SHEI
NP D Lpt br-— COHESION 1973 18409 10152  33.26 U811 L75  0.79
(har) (%) 1990 20356 85.58  39.91 1592 1.58 0.72
1973 23215020 BT 8529 2002 30027 113.05  28.41 6493 1.8 0.83
3830 3.54 326 76.69 9580 2000 19292 99.94 3238 119.94  1.79 0.82
4001 3.70 0.18  73.64  80.25
. 307 086 6.5 5.6 NP: JLSE: - CONTAG: : SPLIT:
2423 5 516 59.70 97.02  SHDI: Shannon s SHEI: Shannon o
2348 2.17 4.68  71.73  97.55
66 0.06 0.10  79.25  88.84 °
54 0.05 0.02 5079  72.12 >
43 0.04 0.17  8.70  93.18
1990 2672 2.46 0.14  75.36  79.67
3105 2.86 0.45 7377 83.88 °
4967 4.58 0.43 7111 82.29
1380 1.27 1.2 7690  95.79
4576 4.22 6.8  75.61  97.38
2447 226 2189 76.51  99.46 ’
11 0.10 0.10  70.37  89.26 2.3.1
495 0.46 0.05 34.54 62.66 N N N 40
603 0.56 0.62  75.12 9.5 3
2002 3836 3.53 0.29  79.17 8.7
4105 3.78 .29 76.00  91.86 (
6766 6.23 0.40 76.79 83.77 2013) .
2196 2.02 0.8  77.81  92.11 (
5047 4.65 6.42  76.16  97.04 4) 40 1343 mm
5499 5.07 8.80 8577  97.68
133 0.2 0.8 7830  9.15 15.11 C. 1973—1990
1902 1.75 0.18 55.72 75.11 1289 mm
543 0.50 0.23  81.89  86.38 15.04 °C: 1990—2002
2009 2767 2.55 131 66.94  92.88
4752 4.38 2,07 6216 94.97 1445 mm
754 0.69 0.49 69.17  91.78 15. 19 °C; 2002—2009
799 0.74 0.75  70.01  92.6]
587 0.54 3.05 5560 97.44 1310 mm 15.13 °C «
5468 5.04 4.49 8377 97.45 ;
270 0.25 0.62  83.37  93.72 °
3352 3.09 0.22 63.78 67.25 1990
543 0.50 0.12 74.27 86. 60 : 1990—2002 : 2002
NP; . PD: | LPI UL ;
COHESION: .
“ — 7 1973—1990 o
2.3.2
/
: 1990—2002 1 2002— 0
2009 ( 5) 1973 25.32
2009 45. 47 40
o 79. 58% 40
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Fig.4 Changes of annual precipitation and annual average temperature in Puding
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Fig.6 Change trend of slope land proportion in Puding
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