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Analyze landscape pattern changes of xinglong mountains and driving force
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Abstract Landscape pattern is an important measure of aesthetics and its environment. Understanding its changes spatially
and temporally and their driving forces is of great intent for environmental change studies. In this study land use/cover
data in Xing long mountains area in 1995 and 2000 were analyzed to quantity the landscape changes and to identity the
driving forces. Specifically RS GIS and FRAGSTATS software were used to compute the landscape pattern indexes for
1995 and 2000 SPSS software was used to the relation among the landscape indexes and TAPE-G SRAD and WET
methods were used to analyze the natural driving force of the spatial distribution of SHDI. The results showed that meadow
and crop-land played a dominant role in the study area. The meadow and crop-land had an increasing trend while forest
and water-body decreasing from 1995 to 2000. More over SHDI was increasing from 2. 1156 to 2. 1242 LPI was
decreasing from 5. 145 to 5.1038 Al was increasing from 95. 6533 to 95. 6639 and DIVISION was decreasing from 99. 385
to 99. 3717 between the two periods. Secondly the correlation coefficient between the SHDI and SHAPE-MN was very low

while those of the other landscape indexes were high in the 0. 01 level. Thirdly SOILWATER and STEADYWET the
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outputs form the WET program evidently influenced the spatial distribution of the landscape index SHDI when no human

activity was considered.

Key Words GIS Xinglong Mountains landscape pattern driving force
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ERDAS Arcgis 8.3
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Arcview 3.2 for Windows
Spatial Analyst 1.0 3D Analyst 1.0  Network Analyst 1.0 Microsoft Excel ~ SPSS SPSS 11.

0 for Windows "
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Arcgis 8.3 1:50000 DEM
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ArcView3. 2 Patch Analyst  Spatial Analysis
2.3
FRAGSTAT s Arcview3. 2a
Spatial Analysis Tabulate 1995 2000 30 m x30 m
Spatial overlay Conversion Matrix
2.3
Moving window SPSS
SHDI TAPES-G ' SRAD "7 WET " 3
3.1
ArcView3.2 1995 2000 6
1 ArcView3. 2
"2 Conversion Matrix 2 3
1 1995 ~2000
Table 1 area and patch of landscape type 1995 ~2000
Types Number of Patch No. Area hm? Probability %
1995 2000 1995 2000 1995 2000
Meadow 811 887 1277.0951 1258.9103 53.74 52.97
Cropland 437 431 702.2224 716.3273 29.55 30. 14
Forest 159 203 262.3128 272.9505 11.04 11.48
Urban-land 277 336 91.6236 95. 0806 3.86 4.00
Water-body 17 27 27.0573 19.3776 1.14 0.82
Bare land 14 13 16.3262 13.9866 0.69 0.59
Sum 1715 1897 2376.637 2376.633 100 100
1 1995 ~2000
182
2 3 10.351%
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4.9343% 4.315% 1.3331%
3.8916% 3.0562% 1995
2000
2 1995 ~2000 %
Table 2 Conversion matrix % between 1995 and 2000
1995 ~2000
Transform Probability Urban-land Bare land Forest Water-body Cropland Meadow Sum
Urban-land 88.6326 0 0.0993 0.287 10. 351 00.63 1
Bare land 0.2971 94.7629 0 0 4.9343 0.0057 1
Forest 0.2124 0 95.0725 3.0562 1.1489 0.51 1
Water-body 1.3331 0.2538 0.0041 94.094 4.315 0 1
Cropland 0.9081 0.2160 0.2786 0.028 94.6777 3.8916 1
Meadow 0.0001 0.1171 0.0583 0 0.755 99. 0695 1
Sum 91.3834 95.3499 95.5128 97.4652 116.1819 104. 1068
3
Table 3 The change rate of each landscape type between 1995 and 2000
%o %
Transform of types Probability Transform of types Probability
- Cropland-urban 10. 351 - Water-urban 0.287
- Cropland-bare land 4.9343 - Forest-cropland 0.2786
- Cropland-water 4.315 - Bare land-water 0.2538
- Meadow-Cropland 3.8916 - Bare land- cropland 0.2160
- Water-forest 3.0562 - Urban-forest 0.2124
- Urban-water 1.3331 - Bare land-meadow 0.1171
- Cropland-forest 1.1489 - Forest-urban 0.0993
- Urban-cropland 0.9081 - Forest-urban 0.0583
- Cropland-meadow 0.755 - Water-cropland 0.028
- Meadow-urban 0.63 - Meadow-bare land 0.0057
- Meadow-forest 0.51 - Forest-water 0.0041
- Urban-bare land 0.2971 - Urban-meadow 0.0001
3.2
FRAGSTATS
1995
2000
4 1995 ~2000
Table 4 The landscape matrix in the level of the landscape type 1995 ~2000
Year  TA hm® LPI ED CONTAG 1 DIVISION PR SHDI SHEI Al
1995 237657.7 5.145 44.199%4 59.8892 55.5771 99.385 19 2. 1156 0.7185 95.6533
2000 237657.8 5.1038 44.0947 59.7372 56.4829 99.3717 19 2.1242 0.7214 95.6639
TA Total area LPI Largest patch index ED Edge density CONTAG Contagion 1JI
Interspersion and Juxtaposition index DIVISION Division PR Patch richness SHDI Shannon’ s
diversity index SHEI Shannon’ s evenness index Al Aggregation index
1 4 SHDI 2.1156 2.1242
1995 2000
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2 LPI 5.145 5.1038
21
3 Al 95.6533 95.6639 DIVISION 99. 385 99.3717
3.3
22
7 CONTAG LPI DIVISION
PATCH RICHNESS SHDI NP SHAPE-MN
FRAGSTATS 2 7
5 0.01 SHDI SHAPE-MN
SHDI
5
Table 5 Correlation coefficent
CONTAG DIVISION LPI NP PR SHAPE_MN SHDI
CONTAG 1.000 -0.869 " 0.811"" -0.698 " 0.663 " -0.169 ** -0.806""
0.000 0.000 0.000 0.000 0.000 0.000
DIVISION -0.869 " 1.000 -0.967 " 0.868 ** L8117 0.065 ** 0.947 **
0.000 0.000 0.000 .000 0.001 0.000
LPI 0.811*" -0.967 " -0.811"" -0.760 " 0.071** -0.911""
0.000 0.000 0.000 0.000 0.000 0.000
NP -0.698 " 0.868 ** -0.811"" 0.863 " 0.172** 0.880 "
0.000 0.000 0.000 0.000 0.000 0.000
PR -0.663 " 0.811*" -0.760 " 0.863 " .000 -0.098 " 0.944
0.000 0.000 0.000 0.000 0.000 0.000
SHAPE_MN -0.169 ** 0.065 ** -0.071*" -0.172 " 0.098 ** 0.013
0.000 0.002 0.001 0.000 0. 000 0.523
SHDI -0.806 " 0.947 ** -0.911*" 0.880 " 0.944 ** 0.013 1.000
0.000 0.000 0.000 0.000 0.000 0.523 0.000
Correlation is significant at the 0. 01 level 2-tailed CONTAG LPI DIVISION PATCH RICHNESS
SHDI NP SHAPE-MN
4
23
24
4.1
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4.2
» TAPES-G SRAD  WET 3
DEM
26
6 7
6 SHDI
Table 6 The relation coefficients between SHDI and nature factors
Model UnStd coefficient std coefficient r Sig.
T test
B Std. Error Beta
1 Constant 3.019 0.315 9.587 0.000
- -3 . -0.13 -6. .
PROFILECUR 6.428 x 10 0.001 0.136 6.658 0.000
2 Constant 2.747 0.320 8.588 0.000
—_ -3 -_ -
PROFILECUR 4.977 x 10 0.001 0.105 4.891 0.000
SOILWATER -0.259 0.059 -0.094 -4.365 0.000
3 Constant 2.814 0.321 8.774 0.000
-3 _ _
PROFILECUR -5.047 x 10 0.001 0.107 4.963 0.000
SOILWATER -0.453 0.101 -0.164 —4.488 0.000
STEADYWET 1.603 x10 2 0.007 0.085 2.372 0.018
7
Table 7 Regression Coefficients
SHDI ELEV SLOPE PROFILECUR STEADYWET SOILWATER OUTSURRAD
SHDI 1.000 0.130 0.097 0.040 -0.080 -0.128 -0.136
ELEV 0.130 1.000 0.237 0.076 -0.287 -0.343 -0.943
SLOPE 0.097 0.237 1.000 -0.308 -0.365 -0.504 -0.260
PROFILECUR 0.040 0.076 -0.308 1.000 -0.113 -0.021 -0.098
STEADYWET -0.080 -0.287 -0.365 -0.113 1.000 0.826 0.285
SOILWATER -0.128 -0.343 -0.504 -0.021 0.826 1.000 0.327
OUTSURRAD -0.136 -0.943 -0.260 -0.098 0.285 0.327 1.000
6 7 OUTSURRAD SOILWATER STEADYWATER

SHDI =2.814 -0.
1

SRAD

453 SOILWATER +0.016 STEADYWATER -0.005 OUTSURRAD

SHDI
> >
0.453 0.016 0. 005
WET SOILWATE STEADYWET
SRAD OURSURRAD WET

SRAD TAPES-G
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Fig.2 Attached figure Landscape matrix distribution in the study area
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