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Spatial and temporal change of landscape pattern in the western Shijiazhuang

Taihang Mountains
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Abstract Based on the remote sensing data of Landsat TM and ETM + 1987 2000  the transfer matrix of landscape
types were extracted using ArcGIS software and the spatial and temporal change of landscape pattern was analyzed using
barycenter transfer model in the western Shijiazhuang Taihang Mountains. The statistics on areas and percentages of
landscape types shows that cultivated land had been dominating landscape pattern inlaid by some small pieces of forest land

grass land water area building land and unused land from 1987 to 2000. The analysis on transfer matrix of landscape
pattern shows that the areas of cultivated land grass land and water area decreased among which the area of grass land
decreased most rapidly resulted in the converting of grass land into forest land and the areas of forest land building land
and unused land increased among which the building land increased most greatly with most coming from unused land. The
study on barycenter transfer model indicates that from 1987 to 2000 the barycenter transfer direction of cultivated land

water area and building land was west-north with the furthest barycenter transfer distance of water area and the barycenter

transfer direction of forest land and grass land was east-north only the barycenter transfer direction of unused land was west-

south.
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Table 1 The areas and percentages of different landscape types in 1987 and 2000
1987 2000 Change
Landscape type Area Percent Area Percent Area Annual
km? % km? % km? changed rate %
Cultivated land 3341.16 40.54 3221.15 39.08 —-120.01 -0.28
Forest land 1737.32 21.08 2167.08 26.29 429.76 1.90
Grass land 2546.52 30.90 2132.36 25.87 -414.17 -1.25
Water area 323.18 3.92 306.21 3.72 -16.96 -0.40
Building land 280.56 3.40 392.09 4.76 111.54 3.06
Unused land 13.68 0.17 23.51 0.29 9.84 5.53
Total 8242.41 100 8242.41 100 0.00 0.00
2.2
2
2.3
1987 ~2000 4
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2 km?
Table 2  The transfer matrix of landscape types
2000
1987
Cultivated land Forest land Grass land Water area Building land Unused land Total
Cultivated land 3050.94 40.91 77.00 26.67 141. 66 3.97 3341.16
Forest land 27.07 1638.73 69.07 1.66 0.20 0.60 1737.32
Grass land 85.45 470.23 1976.71 6.11 5.61 2.41 2546.52
Water area 22.07 13.09 7.93 271.50 1.96 6.63 323.18
Building land 33.42 3.82 1.11 0.28 241.84 0.11 280.56
Unused land 2.21 0.31 0.54 0.00 0.83 9.79 13.68
Total 3221.15 2167.08 2132.36 306.21 392.09 23.51 8242.41
3 %
Table 3 The transfer probability matrix for different landscape types
2000
1987
Cultivated land Forest land Grass land Water area Building land Unused land
Cultivated land 91.31 1.22 2.30 0.80 4.24 0.12
Forest land 1.56 94.33 3.98 0.10 0.01 0.03
Grass land 3.36 18.47 77.62 0.24 0.22 0.09
Water area 6.83 4.05 2.45 84.01 0.61 2.05
Building land 11.91 1.36 0.39 0.10 86.20 0.04
Unused land 16. 16 2.23 3.95 0.00 6.09 71.57
0 0.0361° 0.0553° 6.26km 1 @
0.0648° 0.1059° 8.96km ANE)
0.0441° 0. 0794° 8. 45km 3 @
0.0785° 0.0287° 9.20km 4 0.0147°
0.0228° 2. 57km 5 ©® 0. 0051°
0.0957° 8.64 km 6
4 1987 ~2000
Table 4 The barycenter transfer of different landscape types from 1987 to 2000
Barycenter coordinate
1987 2000 Transfer Pransfer
Landscape type L distance
direction
X ° Yy ° X ° Yy ° km
Cultivated land 113.9634 38.3200 113.9081 38.3561 6.26
Forest land 113.9448 38.2164 114.0507 38.2812 8.96
Grass land 114.0135 38.3174 114.0929 38.3615 8.45
Water area 114.2158 38.2412 114.1871 38.3197 9.20
Building land 114.3072 38.1217 114.2844 38.1364 2.57
Unused land 114.1848 38.2455 114.0891 38.2404 8.64
3.1 1987 2000
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Fig. 1 The barycenter transfer of cultivated land from 1987 to 2000
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Fig.3 The barycenter transfer of grass land from 1987 to 2000
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Fig.5 The barycenter transfer of building land from 1987 to 2000

3.2

3830 - 114.0507,
38.2812
3828 -
T 3826 |-
E
S 3824 |-
i 113.94438,
® wml 38.2164
3820 I I I I |
11391 11394 11397 11400 11403 114.06
25 J¥ Latitude (°)
2 1987 ~2000
Fig.2 The barycenter transfer of forest land from 1987 to 2000
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Fig.4 The barycenter transfer of water area from 1987 to 2000
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Fig.6 The barycenter transfer of unused land from 1987 to 2000
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