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Correlation between ecosystem services value and human activity intensity based
on the four-quadrant model: A case study in the International Tourism and

Culture Demonstration Area, the South Anhui Province
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Abstract; Understanding the spatial characteristics of ecological environment quality at different spatial scales and their
underlying social-ecological drivers was essential for forming the efficient management decisions of ecosystems. Taking the
International Tourism and Culture Demonstration Area in South Anhui Province as an example, this paper analyzed the
spatial heterogeneity of the ecosystem service value (ESV) at different scales based on the methods of spatial hotspot
analysis. The four-quadrant model was used to evaluate the ecological quality at the county and township scale. Last, this
study examined the ESV’ responses to the social-ecological drivers at the two spatial scales and explored the interaction
mechanism between the ESV and the geographical environment. The results show that; (1) there was significant
heterogeneity in the ESV on the spatial pattern. The distribution pattern showed obviously spatial auto correlation. The

spatial pattern of the ESV was affected by scale, and the distribution of cold and hot spots were some differences between
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the county and township scale. (2) The intensity of human activities was basically consistent with the degree of the ESV
coupling, and the overall ecological quality was in good condition. In addition, the degree of coupling between the intensity
of human activities and the ESV showed significantly spatial heterogeneity across scales. (3) The spatial differentiation of
the ESV was affected by a variety of factors. The explanatory power of each factor to the ESV spatial heterogeneity was
significantly different. Moreover, the magnitudes of social-ecological drivers’ impacts on the ESV varied at different scales.
Across the two spatial scales, the drivers of the ESV exhibited scale dependence, the smaller the scale, the more diverse
the drivers. The socioeconomic factors were key drivers for the ESV at the county scale, while the natural and socioeconomic
drivers were key drivers at the township scale. There were obviously mutual reinforcements among the driving forces, while
the interaction between two-factor interaction enhanced the explanatory ability of the spatial differentiation of the ESV. The
results of our study advocated the multiscale assessment of the human activity effect on ecosystem services and emphasized
the necessity of embracing scale dependency in the regional ecosystem management. It was of practical significance to
implement more precise management measures at a smaller scale. The results can help decision makers to formulate
corresponding ecological management strategies at appropriate spatial scales and promote sustainable development in the

area.

Key Words: ecosystem service value; ecological quality; driving factor; geographical detector; International Tourism and

Culture Demonstration Area in the South Anhui Province
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Table 1 The weight of evaluation index

. . TN T FWALE SZAEME

s A e Subjective Objective weight Comprehensive weight
Indicators Unit Attribute o

weight E=30 ZH E=30 Z4H
NDVI - il 0.14 0.13 0.09 0.13 0.11
LT 5% Night-time light Dy iE 0.21 0.22 0.26 0.22 0.24
PNEE-:Y Population density A/km? 1= 0.22 0.27 0.32 0.24 0.27

o BB %

MBS . % 1k 0.24 0.16 0.11 0.20 0.17
Land reclamation rate
1B % % Road density m/km? iE 0.19 0.22 0.22 0.21 0.21
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Fig.2 Four-quadrant evaluation of ecological quality
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Table 2 Four-quadrant partition of ecological quality at the county scale

ECEzn R R eI IV
Indicators Quadrant 1 Quadrant 1T Quadrant 1T Quadrant IV
BRGNS 56.24x10%— 0.34x10°— 0.34x10°— 56.24x10%—
Ecosystem Service Value 196.51x10% 56.24x108 56.24x108 196.51x10%
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Fig.4 The four-quadrant distribution of ecological quality at different scale
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Xl | X2 | X3 | X4 X5 X6 ]| X7 | X8] X9 | XI10]| X11
X1]0.0310.62]0.54]0.53]0.97 | 0.55]0.60 | 0.48 ] 0.45 | 0.59 | 0.45
X210.62 ]0.22*%] 0.85 ] 0.69 | 0.96 | 0.74 | 0.69 | 0.86 | 0.50 | 0.54 | 0.48
X310.54]0.85]0.23*% 0.39 | 0.96 | 0.49 | 0.52 | 0.47 | 0.48 | 0.64 | 0.53

X410.53 ] 0.69 | 0.39 10.20*%] 0.97 | 0.52 | 0.70 | 0.37 | 0.44 | 0.60 | 0.43
X510.97 1 0.96 | 0.96 | 0.97 [0.88*% 0.97 | 0.96 | 0.98 | 0.87 | 0.88 | 0.89
0.5510.74 1 0.49 | 0.52 | 0.97 j0.27*% 0.62 | 0.46 | 0.53 | 0.72 | 0.53
0.60 | 0.69 | 0.52 | 0.70 | 0.96 | 0.62 |0.34*% 0.50 | 0.51 | 0.75 | 0.51

B e Rk
<IN E

0.48 | 0.86 | 0.47 [ 0.37 | 0.98 | 0.46 | 0.50 |0.15%] 0.50 | 0.79 | 0.54
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Fig.6 Interactive detection results of driving forces for ESV at different scale
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