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Abstract
Climate change-induced extreme weather events and systemic environmental risks are increasingly
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becoming major impediments to global sustainable development. In this context, China’s “Dual
Carbon” policy—comprising carbon peak and carbon neutrality—serves as a core driver for ful-
filling its international commitments and catalyzing profound economic and social transfor-
mation. Grounded in theoretical frameworks such as Nature-based Solutions (NBS) and resilient
cities, this study employs sustainable planning, modular technology, and carbon accounting as pri-
mary pathways. It integrates sustainable landscape design principles with innovative modular so-
lutions across policy, technological, and community dimensions to foster livable human settlements.
The research specifically investigates the Lifecycle Assessment (LCA) methodology for modular
units, provides a simplified carbon footprint calculation case study, and offers a technical integra-
tion analysis of representative facilities such as rainwater garden modules. The findings demon-
strate that the synergisticinnovation of landscape design and modularization can furnish cities with
effective, flexible, and replicable approaches for carbon reduction and climate adaptation, holding
significant theoretical and practical implications for the sustainable development of human settle-
ments.
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Table 1. Strategies for sustainable landscape planning and green infrastructure
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Figure 1. Rainwater garden module
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Table 3. Example of carbon emission assessment for a landscape project life cycle
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