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The Analysis of Road Networks’ Influences on the Changes of Landuse in Fujian Province, China
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Abstract: Based on the changes of landuse in Fujian Province during 2000—2010, this research used the buffer analysis to define the areas
impacted by the road networks. Then, the study used the correlation analysis to achieve the relationship between the density of road networks
and landuse transformation in the impacted areas under the different scales. Also, the terrain features of landuse conversion were analyzed.
Finally, the threshold of road networks’ density was achieved. The results showed that road networks’ range of influence was 1 000 m, and the
road construction in Fujian Province was one of the reasons that caused the following transformations: forest transformation to construction,
shrub transformation to construction, wetland transformation to construction, farmland transformation to construction. According to the terrain
features of landuse transformation under different scales, the following results were obtained: the transformation from forest to construction
happened in the altitude of 230~360 m, the transformation from shrub to construction happened in the altitude of 100~180 m, the transforma—
tion from wetland to construction happened in the altitude of 60~100 m, the transformation from farmland to construction happened in the al—
titude of 110~200 m, the changes of landuse occurred in the south slope beneath 7°; According to the threshold of road networks’ density, the
study achieved the following results: the threshold of the transformation from forest to construction was between 1.98 km -km= and 2.27 km
km™, the threshold of the transformation from shrub to construction was between 2.29 km -km™ and 2.92 km -km™, the threshold of the trans—
formation from wetland to construction was between 2.61 km +km™ and 3.01 km +km ™ the threshold of the transformation from farmland to
construction was between 2.23 km-km™ and 2.98 km+km™
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Figure 1 The trend of land use types’ changing areas
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Figure 2 The distribution of correlation between the road network density and ecosystem transformation
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Table 1 Correlation between road network density and ecosystem transformation under multi-scale

- H R I JUE Scale
Landuse types 200 m x 200 m 400 m x 400 m 600 m x 600 m 800 m x 800 m 1000 mx 1000 m
Mt —7 H -0.002 -0.009 -0.006 -0.007 -0.002
Mt —3 35 b 0.093% 0.084:# 0.111%=* 0.121%* 0.132%*
THEA—Hhith 0.006 0.003 0.024% 0.0337%* 0.037:%
THEA—AR H 0.023 0.015%* 0.019%* 0.022% 0.0447%
TN 0.025% 0.133%* 0.141%* 0.178** 0.195%*
Tt — R P b 0.058** 0.106** 0.092+* 0.1027* 0.109%*
A H—Hcth -0.013 —0.04%* —0.023* -0.014 -0.007
A H—E -0.007 -0.039 -0.023 -0.014 0.005
A FH— 335 FH b 0.101%* 0.110%* 0.181%* 0.2277%% 0.2727%%
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Figure 3 The map of elevation, aspect and slope in the areas impacted by the road networks (Using the scale of 400 mx400 m as an example )
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Table 2 The characteristics of terrain impacted by the road networks at different scales

3 A JUE Scale
Landuse types 200 m x 200 m 400 m x 400 m 600 m x 600 m 800mx800m  1000mx1000m
st —# 15 FH AR /m 353 231 239 238 240
YR /0 6 3 3 2 2
i 0 173 174 177 179 180
THEN—E B AR /m 178 103 123 114 116
B g o 3 2 2 1 1
Y /° 171 171 173 173 174
Tt — B FH AR /m 93 62 79 69 72
BepE o 2 1 1 1 1
i1 0 158 168 174 175 176
A FH— i FH i AR fm 195 116 129 122 123
BepE o 3 2 2 1 1
Py 0 168 171 174 175 175
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Table 3 The statistics of the density of road networks (km<km™)

A JBE Scale
Landuse types 200 m x 200 m 400 m x 400 m 600 m x 600 m 800 m x 800 m 1000 m x 1 000 m
MR — 3 1% Max 38.75 34.49 25.92 23.18 22.66
Min 0 0 0 0 0
Mean 227 2.16 2.13 2.07 1.98
T —H T Max 39.62 44.31 30.14 23.39 22.30
Min 0 0 0 0 0
Mean 2.29 2.92 2.69 2.53 2.41
T Hh— 5 I b Max 53.84 33.45 28.81 26.26 20.60
Min 0 0 0 0 0
Mean 3.01 2.91 2.81 2.66 2.61
A H—# 3% it Max 48.21 32.52 30.14 25.36 24.22
Min 0 0 0 0 0
Mean 2.98 2.35 2.57 2.40 223
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