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Fig. 1  Location and digital elevation model (DEM) of the study area
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Fig.2 Distribution of land use types in Wugongshan Geopark, China
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Fig.5 Spatial distribution of total value of farmland ecosystem service functions in Wugongshan Geopark, China
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Assessment of Ecosystem Service Values in
Wugongshan Geopark, China

PENG Jinchen, YE Changsheng®, XIAO Wei, CAI Xin

(College of Earth Sciences, East China University of Technology, Nanchang 330013, China)

Abstract; Geoparks constitute unique territorial complexes centered on geoheritage assets with significant
scientific, aesthetic, and ecological value, necessitating comprehensive ecosystem service value (ESV) assessment
and methodological standardization. Current ESV quantification frameworks for small-scale protected areas (e. g. ,
nature reserves, national parks, geoparks) exhibit technical limitations in geodata-model compatibility and cultural
service representation, thereby demanding granular assessment frameworks with integrated multi-source data fusion.

In this study it established a 30 m x 30 m pixel-scale ESV estimation framework for Wugongshan Geopark by
integrating CART decision tree-classified land-use data and ecological process models ( Revised Universal Soil Loss
Equation, RUSLE; Carnegie-Ames-Stanford Approach, CASA), followed by comprehensive analysis of the status
and spatial distribution patterns of ecosystem services of the Geopark.

(1) As a typical complex ecosystem, Wugongshan Geopark exhibited multidimensional ESV mechanisms
across five subsystems; forest, meadow, geo-landscape, cultural landscape, and farmland ecosystems, of which
forest ecosystems contributed most prominently (67.98% ), followed by meadow ecosystems ( 19.14% ).
Farmland, geo-landscape, and cultural landscape system accounted for 2.68% , 5.64% , and 4.56%
respectively.

(2) Wugongshan Geopark had spatial heterogeneity with high-value clusters concentrating in central-southern

meadows and central geo-cultural attractions, jointly driven by tourism resources, human activities, and natural



Vol. 43, No.3 S L H R ) A 25 R G AR 55 S BB (A 5 40 407

drivers (vegetation coverage, topography, climate).

(3) Meadow ecosystems yielded peak per-unit-area ESV ( 1.6939 million CNY/ha), while evergreen
broadleaf forests contributed maximal proportion (41.42% ) , revealing how geological heritage enhanced ecological
service value through microtopography shaping, providing a basis for high-value zone conservation.

(4) In 2020, the total ESV of Wugongshan Geopark reached 17.561 billion CNY, with its 77.2% from four
core functions; water conservation (23.09% ), carbon sequestration/oxygen release (18.97% ), soil retention
(16.86% ), and aesthetic recreation accounting ( 18.81% ), underscoring its critical role in Jiangxi Province’s
ecological security pattern.

These findings provide a scientific basis for geological heritage protection, ecological function optimization,

and ecological compensation for geoparks.

Key words: ecosystem service value (ESV) ; value assessment; Wugongshan Geopark
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