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Effects of forest compensation policy for public welfare on the spatiotemporal
patterns and dynamics of vegetation cover: a case study at Lin’an, Hangzhou
City
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Abstract: Evaluation of the effect of ecological compensation policies is important for improving policy regulations and
vegetation recovery. We analyzed the spatiotemporal pattern of vegetation cover from 2001 to 2015 at Lin’ an City. We
established the land-use change matrix in vegetation degraded area. We created a geodatabase in ArcGIS, including the
Normalized Differential Vegetation Index (NDVT) , national and provincial boundary of forest compensation policy for public
welfare, built-up area, road, elevation, key forest reserves, rivers, and topographic wetness index. Finally, we used the
multiple linear regression analysis to estimate the effects of national and provincial forest compensation policy for public
welfare, biophysical factors, urbanization, and other human activities on vegetation cover change. Our results show that,
during the 2001 to 2015, approximately 97% of the vegetated areas have suffered different levels of decline or degradation,

with the moderate level of degradation constituting the largest proportion. The results of multiple linear regressions suggest
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that policy, elevation, distance to river, distance to key forest reserves, and distance to the center of the town have a
significantly negative correlation with vegetation degradation, whereas distance to road and topographic wetness index have a
positive correlation with vegetation degradation. Elevation has the greatest effect among the external factors analyzed.
Moreover, in each degradation level, the areas where the compensation policy was implemented suffered a lower degradation
than the other areas did. Our findings suggest that the implementation of ecological compensation policy plays a positive role

in protecting vegetation cover, restricting inappropriate utilization, and improving regional environment quality.

Key Words: ecological compensation; key forest compensation policy for public welfare ; Normalized Differential Vegetation

Index (NDVI) ; multiple regression analysis; vegetation cover change
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Table 1 Land use change matrix in vegetation degraded area at Lin’ an in 2001—2015

R 2SR HRLIX Bt it AR 4 H PIUS it it/ %
Land-use type Built-up land Cropland Grassland ~ Unused land Waterbody ~ Woodland Total change rate
@HIX Build-up area 5.600 7.594 0.062 0.000 0.105 0.538 13.899
B Cropland 0.020 33.132 0.004 0.000 0.055 0.065 33.277
il Grassland 0.000 0.016 3.459 0.000 0.000 0.063 3.538
KA 4 H Unused land 0.000 0.000 0.000 0.022 0.000 0.001 0.023
JKH Waterbody 0.000 0.339 0.000 0.000 10.754 0.017 11.110
s Woodland 0.000 0.049 0.022 0.000 0.000 38.081 38.153
£t Total change rate/% 5.620 41.131 3.548 0.022 10.915 38.765 100.000
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Table 2 Coefficients of factors associated with vegetation cover loss

B bk HIEEYS LR Fafilhri 22
Variables Coefficients ~ Standardizedcoefficients ~ Robust standard errors
3K m Elevation -0.040*** -0.513 -0.037
HUIE 18 5 5L Topographic Wetness Index 0.390** * 0.001 0.002

S R AR AR X AYBE RS m Distance to key forest reserves -0.006** * -0.262 -0.005

B 3R FH HLBE BT m Distance to the center of the town -0.006** * -0.202 -0.005
B m Distance to road 0.003 ** * 0. 079 0.004
A B A ZEMAMEEE Key forest compensation policy for public welfare -0.004 " * -0.059 -0.005
PRSI AYPE B m Distance to river -0.000 ** -0.028 -0.000
MW 350 UA M Initial NDVI 0.010* 0.026 0.027

%2 TR AR A DR A 4k DA B S AT R B s NDVI R 2EMH, AR D e B o T 2R b DR DX B v SR BT M 1
PR B AR A O S ARSI B TR ) B e AR W SR 0 AR FC TR, B R R AR PR DR DX B B e ST B
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40342, P <0.001, ** P<0.01, *P<0.05,
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Fig.5 The comparison of vegetation cover changes
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