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A synergy study of landscape quality and carbon sink function in urban
park plant communities based on the coupling

coordination degree model
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Abstract: The renewal of existing urban green spaces urgently requires the synergistic improvement of
landscape quality and carbon sink function. Quantifying the coupling coordination between these two
objectives and identifying key structural traits of highly coordinated plant communities can effectively
promote the multi-objective synergistic development of existing urban green spaces. This study
investigated 123 plant communities in seven parks in the main urban area of Hangzhou. Landscape quality
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was evaluated using the analytic hierarchy process (AHP), while carbon sink capacity was estimated via
biomass allometric equations. A coupling coordination degree model was then applied to assess the level
and grade of synergistic development. Results showed that landscape quality was generally high, with
70% of samples rated "good" or "excellent", whereas carbon sink capacity was relatively low, with 77 %
of samples exhibiting low carbon sink capacity. The coupling coordination level was mostly moderate,
accounting for 48% of all communities, and only 28% achieved "good" or "high-quality" coordination.
Samples with high landscape quality scores but low carbon sink capacity were relatively numerous (26),
and 4 samples exhibited high coupling degree but low coupling coordination degree. Highly coordinated
plant communities exhibited distinct structural characteristics: species richness =3, life-form types 2~4,
vertical stratification =3 layers, seasonal ornamental performance =>3 seasons. ornamental traits =2,
color richness =5 types, and trunk types 2~3. Their carbon sink capacity ranged from 892. 12 to 5588. 50
kg, with landscape quality scores between 0. 56 and 0. 85. A non-linear coupling relationship was observed
between landscape quality and carbon sink function. Synergistic improvement can be achieved by
configuring plant communities with moderate complexity and diversity. The highly coordinated structural
models identified in this study provide a scientific reference for the renewal and optimization of existing

green spaces, thereby supporting China's dual carbon goals.
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