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Abstract: Although China’ s economy is rapidly growing, its environmental is experience a dramatic degradation
simultaneously, so the construction of eco-cities plays a key role in the restoration of environmental sustainability. As an
important part of ecological restoration, vegetation restoration is able to prevent water loss, soil erosion and accompanied soil
nutrient loss, so it has been widely incorporated into the construction of eco-cities. Therefore, by analyzing the spatial
heterogeneity and the potential ability of vegetation restoration, we can formulate a series of measures to analyze the
ecological restoration, aiming to promote the construction of eco-cities sustainably. The normalized difference vegetation

index (NDVI) was adopted in this analysis, which can reflect the status of vegetation growth and thus has been widely used

E&UH . BXHKREES R E (41171127)
s B #A:2014-06-10; f&1T B #1:2015-03-25
# W IRAER Corresponding author.E-mail ; wenxiaojin2008@ 163.com

http ://www.ecologica.cn



4378 JAE = 35 %

in the study of vegetation dynamics. In order to understand vegetation resilience to impacts from the socioeconomic and
environmental systems and thus to promote the construction of eco-cities, we build up a set of measurements and choose
Shangluo in Shaanxi province as our study area. A combination of the statistical tests, including Theil-Sen, Mann-Kendall ,
and Hurst is calculated to investigate the vegetation dynamics during the restoration period from 2000 to 2013. Then, the
geographically weighted regression (GWR) is adopted to analyze the affecting factors that underlying the spatial distribution
of vegetation dynamics during the restoration period. The results show that from 2000 to 2013; (1) The vegetation
restoration has contributed to the vegetation increase in Shangluo City, as there was a net increase of NDVI value across the
entire region. (2) Due to the influences of anthropogenic factors such as the distance to the town and the intensity of land
use, the vegetation restoration in northwest of Shangluo is slightly better than the southeast. (3) The Hurst index reveals
that the sustainability of vegetation restoration in Shangluo is not consistent in the future, as the positive sustainability
accounted for 44.0% of their region. Furthermore, 48.0% of the entire region may experience degradations in the future,
and only 36.7% of the region would keep increasing. So it needs to introduce new managements and policies to enhance and
monitor the vegetation recovery. (4) The spatial heterogeneity of the vegetation restoration across the entire Shangluo is
mainly determined by the natural factors, including elevation, slope, slope-exposure, and distance to water, where the
main anthropogenic factors are the intensity of land use and the distance to the town. The affecting factors of vegetation
restoration are different among counties with various degrees at the city scale, which reflects that the mechanism on man-
land relationship change with the vegetation restoration is complicated. In the social-ecological system, a single index cannot
explain the impact factors of vegetation restoration accurately. The analysis of NDVI changes and their driving forces in
Shangluo helps to understand the factors in vegetation restoration such as climate, topography, and the policy (such as the
Grain to Green Program). The work provide important implications for the policy-makers and relevant stakeholders in the

construction of eco-cities.

Key Words: Shangluo City; vegetation restoration; change trend; spatial distribution; influence factors
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R 1 2000—2013 FEET NDVI U EB 5T
Table 1 Statistics of NDVI Trend in Shangluo City during 2000—2013
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Fig.3 Hurst index of vegetation in Shangluo City B4 BETEEEERRETLER
Fig.4 The future trend of vegetation cover change in Shangluo City
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Table 3 The future area and proportion of vegetation change trend in Shangluo City

AR Btk T/ km? B/ %
Future variation trend Pixel number Area Percentage
FFEE I HI K Continuous significantly increase 44335 2555.3 13.4
FF2E 0 8/ Continuous significantly decrease 1295 74.6 0.4
FFEEHE K Continuous increase 77337 4457.3 23.3
SFZEU /)N Continuous decrease 11970 689.9 3.6
FFEE)E 8l Continuous fluctuate 30805 1775.5 9.3
IR fLAS 3% Degraded to improved 6566 378.4 2.0
i 3 AF IR L Improved to degraded 159173 9474.0 48.0
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Fig.5 Influencing factors of vegetation coverage in Shangluo City
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Fig.6 Coefficient distribution of the factors for the vegetation restoration in Shangluo City
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