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Shanghai’s estuarine and marine areas exhibit complex river-sea interactions and dynamic sediment exchange, currently
facing challenges including shifts in sedimentation-erosion patterns in the Yangtze River Estuary, intensified climate change
impacts, ecological fragility, and constrained spatial resources. This study proposes spatial development strategies focusing on
integrated land-sea coordination and river-sea synergy, leveraging the Yangtze River Estuary and Hangzhou Bay as strategic
anchors for national initiatives. Key strategies include: (1) building a protection-development balanced spatial framework to
optimize near-shore development while expanding into distant waters; (2) forming interconnected ecological seawall systems
along the coastline; (3) implementing a unified management system for coastal spatial zoning; and (4) developing artificial
offshore islands to support critical land-sea strategic functions. For refined planning and precision governance, the study
envisions a “land-sea integration + unit-based management” detailed planning system and establishes digital twin scenarios
for estuary-marine environments, providing systematic references for Shanghai’s estuarine and marine spatial resource

management.
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Fig.5 Schematic diagram of the wide coastal zone
space
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