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Abstract; Enhancing ecological well-being was crucial for regional sustainable development and quality of life improvement.
Guided by the flow mechanism of ecosystem service supply-demand, this study proposed an ecological well-being
improvement network tailored to the characteristics of ecosystem service demand in metropolitan areas. However, existing

studies generally lacked a scientific understanding of the interaction mechanisms between ecosystem services supply and
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demand, as well as insufficient consideration of the accessibility mechanisms through which humans obtain ecosystem
services. This had resulted in regional ecological networks that were difficult to effectively apply in practices aimed at
enhancing ecological well-being. Moreover, current research often failed to comprehensively characterize the supply and
demand of ecosystem services, leading to inadequate differentiated representation of their disparities. Thus, the key
scientific question addressed in this paper is: How can a precise and differentiated regional ecological well-being
enhancement network be constructed based on the flow mechanism of ecosystem services supply and demand? To address
this, this study first established a cognitive framework for the formation mechanism of ecological networks aimed at
enhancing residents” well-being, based on characterizing the features and mechanisms of ecosystem services supply and
demand flow. Then, focusing on the high-level demand characteristics of ecosystem services in metropolitan areas and taking
the Guangdong-Hong Kong-Macao Greater Bay Area as an example, typical types of ecosystem services were selected. Using
fine-grained spatial data, the spatial distribution characteristics of different ecosystem services demands were meticulously
delineated. Furthermore, building upon traditional ecological security networks, this study identified differentiated corridors
for fulfilling ecosystem services demands to construct a regional ecological well-being enhancement network. The results
showed that the supply and demand of ecosystem services in the Guangdong-Hong Kong-Macao Greater Bay Area exhibit a
spatial mismatch pattern, with “high supply in the periphery and low supply in the center” versus “high demand in the
center and low demand in the periphery”. Based on the aforementioned cognitive framework, the study identified
23201.75km* (41.82% of the total area) as ecosystem service supply sources and 23651.13km*(42.63% ) as demand areas
in the Guangdong-Hong Kong-Macao Greater Bay Area. Furthermore, the constructed networks included 3,045.87km of
basic ecological security corridors and 3,193.16km of well-being enhancement linkages, with 107 ecological pinch points
detected. Building upon this framework, a macro-optimization strategy for the ecological well-being enhancement network
was proposed, characterized by a spatial configuration of “one circle, one belt, and five corridors”. This research advanced
the theoretical integration of ecological security and human well-being paradigms, offering operational guidance for territorial

spatial planning optimization.

Key Words: ecological well-being; ecological network ; ecosystem services; supply-demand flow mechanism; metropolitan

area
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