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Abstract; Preserving ecosystem health within urban clusters is a paramount objective in building an ecological civilization
and scientifically assessing ecosystem health forms the foundation for effective conservation. Using the Beijing-Tianjin-Hebei

region as a case study, this research systematically examined the spatial and temporal variations in ecosystem health from
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2000 to 2020 across three scales-county, village, and raster-and investigated the varying impacts of natural environmental
and socioeconomic factors on ecosystem health. Furthermore, this research modeled the trajectory of ecosystem health
alterations in the Beijing-Tianjin-Hebei region under three distinct development scenarios-natural progression, ecological
conservation , and economic growth-by 2035, and uncovered the spatial scale impacts on ecosystem health. The results of the
study are as follows; (1) Macro-scale analyses might overlook areas with compromised ecosystem health and significant
ecological risks. Across district, township, and grid scales, ecosystem health generally declines, with the grid scale
experiencing the steepest drop, townships following, and districts/counties the least; spatial distribution gradients from
north to south, with notable heterogeneity. (2) Environmental factors have a positive effect on ecosystem health, in contrast
to the detrimental effects of socio-economic factors, which intensify with increasing spatial scales. Initially, the Beijing-
Tianjin-Hebei region is significantly affected by natural conditions like precipitation and topography, while later, socio-
economic factors such as population density and land use intensity gain dominance. (3) The outcomes of the multi-scenario
forecasts suggest that by the year 2035, the Beijing-Tianjin-Hebei region is projected to exhibit the most robust average
ecosystem health within the ecological protection scenario. The natural development scenario is anticipated to rank second in
terms of ecosystem health, whereas the economic development scenario is expected to present the most fragile state of
ecosystem health among the three. (4) Ecosystem health is distinctly influenced by spatial scale. Specifically, larger scales
may lead to more homogenized ecosystem health assessment results, thus masking key regional ecological health issues;
conversely, smaller scales may provide a finer picture of ecosystem health, but may also over-amplify local details. Thus, it
is important to choose the appropriate spatial scale according to the actual situation. This study provides insights into the
interaction between ecosystem health and socioeconomic development of urban agglomerations in the context of new
urbanization, which is an important reference for promoting high-quality development and ecological environmental

protection in urban agglomerations.
Key Words: ecosystem health ; multi-scenario simulation; influencing factors; Beijing-Tianjin-Hebei region
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Fig.2 Multi-scale response framework of ecosystem health influencing factors and scenario simulations in the Beijing-Tianjin-Hebei region
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Fig.5 Single-factor detection of ecosystem health at district, township and raster scales in the Beijing-Tianjin-Hebei region
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Table 1 Changes in ecosystem health in the Beijing-Tianjin-Hebei region in 2035 under different scenarios at district, township and grid scales
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Fig.6 Detection of interaction factors for ecosystem health at district, township and raster scales in the Beijing-Tianjin-Hebei region
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Fig.7 Influence factors of ecosystem health scenario simulations in the Beijing-Tianjin-Hebei region
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Fig.8 Multi-scenario simulation of ecosystem health in the Beijing-Tianjin-Hebei region in 2035
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