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Fundamental Concepts, Technical Logic, and Implementation Pathways of Three—
Dimensional Marine Spatial Planning
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Abstract: With the continuous development of three-dimensional stratified sea use
rights, the three-dimensional marine space management is expected to evolve into
comprehensive three-dimensional marine spatial planning in the future. However, cur-
rent research predominently focuses on the micro-scale and project-level, with lim-
ited in-depth research on three-dimensional spatial planning. The paper discusses the
necessity of three-dimensional marine spatial planning from three perspectives: ma-
rine economic development, optimized allocation and overall layout of three-
dimensional marine resources, and intensive and efficient utilization of inshore sea ar-
eas. Building on this, a theoretical framework for three-dimensional marine spatial
planning is proposed along four dimensions: function, time, development, and rights.
The paper also outlines the overall conceptual and technical approaches to such
planning. It suggests that marine spatial planning should take into account the con-
nections between local and overall sea area, the linkage between three-dimensional
and two-dimensional spatial planning with layered utilization, and the alignment be-
tween planar functions and three-dimensional functions of sea areas. Moreover, key
technical components that require enhancement include the investigation of three-
dimensional space utilization, suitability evaluation of layered marine use, three-

dimensional functional zoning, and the formulation of use control rules.
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Fig.1 Comparative analysis of three—dimensional marine spatial planning, two—dimensional marine spatial planning,

and three—dimensional layered utilization of ocean areas
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Fig.2 Schematic illustration of transitioning from two—dimensional to three—dimensional marine functional zoning
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Fig.3 Core technical components of three—dimensional marine spatial planning
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Tab.2 Stratified suitability assessment of ocean space
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Fig.5 Schematic illustration of three—dimensional spatial layout and zoning
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