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The temporal-spatial dynamic of land ecosystem
services value in Guanzhong, Shaanxi

MO Hong-wei, QUAN Bin, YUAN Kai-guo, XIE Jin-ning, XIANG Yun-bo
( College of Resource Environment and Safety Engineering, Hunan University of Science and Technology, Xiangtan, Hunan 411201, China)

Abstract: On the basis of Costanza’s method and expert interviews with structured questionnaire answered by 700
Chinese ecologists, a new method for assessment of ecosystem services was developed, but spatial heterogeneity issue of
land ecosystem services value (ESV) assessment is still an open question. Based on remote sensing images, climate da-
ta, soil data and DEM data, according to the theory of geographic information images and supported by RS, GIS, and
land-use map, soil potential map and equivalent value per unit area of ecosystem services in China to obtain map of land
ESV, the spatial heterogeneity issue of land ESV assessment was solved at the grid scale. This method consists of a major
flaw of land ESV assessment relying on equivalent factor. After that, the authors analyzed temporal-spatial changes of
land ESV in different scales such as grid units, terrain units, and administrative units of Guanzhong area from 1986 to
2007. The results showed that the total ecosystem service value (ESV) of Guanzhong area increased from 50.96 billion
yuan in 1986 to 56. 10 billion yuan in 2007, increased by 10.09% . The growth rate of the total ESV in 2000—2007 was
33.65 times higher than that in 1986—2000. Among all counties, there were 11 counties whose total ESV increased. A-
mong five geomorphologic units of Guanzhong, the total ESV of plain reduced and the total ESV of the other four geomor-
phologic units increased, in which both the largest increment and the fastest growing took place in mountains. Adjusting
land use structure in the research period has made obvious ecological benefits, providing a good environment platform for
economic construction and social development of Guanzhong area.

Keywords: Guanzhong area; GIS; land ecosystem services value; spatial heterogeneity
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1 EZHHEX 1986—2007 £ MESRESNEERRETL/(10° T a™!)

Table 1 ESV and its changes in Guanzhong area during 1986—2007/(10® yuan+a~!)

R L ES S Total quantity S AR 4L Total quantity change

Land use pattems 1986 2000 2007 1986—2000 2000—2007 1986—2007
i Cultivated land 140.38 130.37 128.80 -10.01 -1.58 -11.59
Mt Forest land 257.70 272.57 315.99 14.87 43 .43 58.30
B Grassland 89.65 88.81 97.06 -0.83 8.25 7.42
JKIR Waters 21.77 20.54 19.08 -1.23 - 1.46 -2.69
FA L Unused land 0.11 0.09 0.09 -0.03 0.00 -0.02
FH X Guanzhong area 509.61 512.38 561.02 2.71 48.64 51.41
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Table 2 ESV and its changes in different geomorphologic patterns of Guanzhong area

KRN E/ (T hm 22~ ")

B0 t-a!)

ﬂﬁ%ﬁ‘,%)u‘ ) Value per unit area/( Yuan*hm=2-a~!) Total quantity/(10® yuan+a~!)
Geomorphic unit

1986 2000 2007 1986 2000 2007
# + 5 X Loess mountain ridge area 6028 5726 6714 19.69 18.63 21.85
# 1 5 [X Loess plateau area 5081 4806 5383 52.23 49.35 55.26
17X Loess tableland area 4826 4353 5257 31.67 28.44 34.35
PR IX Plain area 7221 6579 6826 80.71 73.49 76.24
LIHIX Mountains area 13928 14721 16048 325.31 342.47 373.32
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