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Spatial differentiation of ecosystem service values in Tangshan City over the past 30 years using geographic
detection

DONG Yue', FU Meichen', CHEN Naige™?, LIU Jinlan*

(1. School of Land Science and Technology, China University of Geosciences (Beijing), Beijing 100083, China; 2. Key Laboratory of Land
Surface Pattern and Simulation, Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Institute of Land Reclamation and Ecological Reconstruction,
China University of Mining and Technology (Beijing), Beijing 100083, China)

Abstract: Conducting quantitative research on the spatial differentiation of ecosystem service value (ESV) and their driving factors is an
effective way to achieve ecological and environmental balance. Taking the coastal resource city of Tangshan City as the study area and
based on land cover change data from 1990 to 2015, the characteristics of the spatial evolution of ESV were explored at the grid scale using
the equivalent factor method, spatial correlation, and geographic detector. The results showed that on a temporal scale, ESV in Tangshan
City showed a decreasing and then increasing trend, with a total increase of 834 million yuan in the past 30 years; urbanization was the
main reason for the fluctuation. Arable land, forest land, and watersheds were the main components of ESVs, and the value of watersheds
increased by 2 313 million yuan during the study period. Spatially, ESV in Tangshan City had spatial distribution characteristics of low in
the central and high in the northern and southern regions, respectively, with fragile ecosystem functions in the central mining area and
improved ecosystem functions in the southern coastal wetlands. There was obvious positive aggression and correlation in the spatial

distribution of ESV. Geographic detectors showed that natural environmental factors significantly influenced the spatial differentiation of
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ESV, and the explanatory power of land use degree was above 30%, meaning that it was the main reason for the spatial differentiation. The

explanatory powers of elevation and slope were above 20%, meaning they also played important roles. The interaction types were mainly

two—factor interaction and nonlinear enhancement, and multi—factor interaction had significantly enhanced explanatory power relative to

single factors.

Keywords: ecosystem service value; spatial correlation; geographic detector; Tangshan City
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Figure 1 Tangshan City scope and geographical location
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Table 1 Ecosystem service value coefficients per unit area in Tangshan City (yuan-hm™-a™")
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Figure 5 Scatter plot of Moran index of ecosystem service value in Tangshan City
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Table 3 Differentiation results of ecosystem service driving factor in Tangshan City
I H Item X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
qfE 0.260 6 0.096 6 0.0717 0.204 5 0.186 3 0.305 8 0.147 1 0.184 7 0.027 3 0.1279
P1H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
R4 BUTESREERERHEFZERMVER
Table 4 Interactive detection results of ecosystem services driving factor in Tangshan City
Eﬂxﬂ[ﬂ% X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Driving factor
X1 0.260 6
X2 0.3127 0.096 6
X3 0.289 4 0.229 5 0.0717
X4 0.274 5 0.271 0 0.244 6 0.204 5
X5 0.346 3 0.216 8 0.308 5 0.324 5 0.186 3
X6 0.446 7 0.365 5 0.360 2 04231 0.447 0 0.305 8
X7 0.2710 0.242 6 0.187 4 0.2357 0.300 2 0.3827 0.147 1
X8 0.269 1 0.263 7 0.2854 0.249 3 0.297 1 0.407 0 0.225 5 0.184 7
X9 0.286 0 0.151 8 0.153 4 0.243 5 0.2417 0.440 0 0.1851 0.220 8 0.027 3
X10 0.290 7 0.225 6 0.167 9 0.261 7 0.274 7 0.389 5 0.220 5 0.262 7 0.205 3 0.127 9
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Figure 6 Aggregation map of Tangshan City ecosystem service value
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