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Paradigm and framework construction of metabolism of urban human settlement

based on landscape ecology

LI Zhijian, ZHANG Xiaogang, ZENG Hui, CHANG Wenjing "
Shenzhen Graduate School of Peking University, Shenzhen 518055, China

Abstract: The construction of human settlement has become an emerging issue in urban development and ecology in China.
Using material metabolism to analyze urban human settlement and improve ecological civilization during the urbanization has
become an important way to promote modern urbanization development. By reviewing the urban studies from the perspectives
of human settlement and social metabolism, we propose that these two perspectives are complementary regarding their
respective theories and methodologies, and the combination of them will provide a holistic understanding of urban ecology.
Using theories of landscape ecology, we construct a multi-level and multi-dimensional paradigm and framework to study the
metabolisms of urban human settlements. This paradigm can reflect the process characteristics of urban human settlement
metabolism from multiple scales and dimensions; clarify the correlations between anthropogenic activities and the resource
and environmental issues; integrate multi-disciplinary knowledge and technologies; analyze the spatiotemporal variations in
urban human settlements and the driving factors; and thus favor the knowledge advances for urban human settlements. The
landscape ecology-based framework can effectively identify the pattern-process-scale coupling problems in the metabolisms of

urban human settlements, provide tools for data collection, storage and analysis, impact control, and process management.
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The paradigm and framework provide a valuable reference in methodology improvement of urban metabolism and future

construction of urban human settlements.

Key Words: urban metabolism; human settlement; hierarchical patch dynamic paradigm; material flow; energy flow
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Fig.1 Paradigm Shift: from “urban industrial ecology metabolism” to “metabolism of urban human settlement”
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Fig.2 Conceptual framework for energetic and material metabolic analysis on urban human settlement
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Fig.4 Functional levels of metabolism on urban human settlement and its coordination mechanism
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