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Fig.1 Historical Statistics (2015-2024) on Wind and Solar Curtailment in China
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Abstract: Driven by the 'dual carbon' goals, the disconnect between the rapid development of
urban distributed renewable energy and the lagging nature of traditional urban spatial planning has
become increasingly prominent, exacerbating the problem of spatiotemporal mismatch in energy
supply and demand. This study aims to systematically explore pathways for urban spatial
optimization oriented toward supply-demand balance. Following a logical framework of "pattern
analysis—factor diagnosis—strategy formulation,” to integrate existing research, firstly, this study
summarizes the "source-load separation” pattern between energy production and consumption
spaces revealed in the literature; and secondly identifies multi-scale influencing factors on
distributed renewable energy supply and demand, diagnosing inherent contradictions in key spatial
elements (e.g., urban density, floor area ratio) between suppressing supply and conserving demand.



Finally, building on a critique of existing strategies, this study construct an integrated optimization
framework combining multi-scale spatial regulation and multi-dimensional governance, including
polycentric urban structures, mixed land use, refined physical spatial, macro-level planning
integration, and micro-level community coordination. This study provides a systematic theoretical
framework and scientific reference for synergizing distributed renewable energy with urban
spatial development and facilitating high-quality urban transformation.

Keyword: Urban spatial; Distributed renewable energy; Supply-demand balance; Spatial
optimization



