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Abstract: With the intensification of global climate change, ecosystems are facing serious fragmentation and degradation,
which poses a serious threat to biodiversity, ecosystem stability and human well-being. Climate change profoundly affects the
structure and function of ecosystem, breaks the balance of supply and demand of ecosystem services, and then threatens the
sustainable development of society. As an important ecological management strategy, nature-based solutions ( NbS) have
been widely concerned. Through the protection, restoration and sustainable management of ecosystems, NbS makes use of
biodiversity and ecosystem functions to jointly respond to multiple social, economic and environmental challenges such as
climate change, natural disasters, biodiversity loss and food security. As a way to mitigate and adapt to climate change,
NBS can effectively respond to the adverse impacts of climate change on ecosystems. Improve the quality of ecosystems so
that they can sustainably provide and sustain human well-being and biodiversity benefits. This study systematically discussed

the main impacts of climate change on global ecosystems, and deeply analyzed the improvement benefits of NbS to a variety
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of ecosystem services, which could provide theoretical support for sustainable ecosystem management. The impacts of climate
change on ecosystem structure and function (including ecosystem service supply) are summarized, the basic theories related
to NbS are reviewed, and the multiple ecological benefits of NbS in enhancing ecosystem resilience and function are
assessed. In addition, the challenges and limitations of NbS in practical application are also discussed, which mainly
involve the problems of fund shortage, policy constraints, and the adaptability of different ecosystems to the NbS program.
Finally, the key directions of future NbS research are put forward, including; (1) establishing a systematic monitoring and
evaluation system of NbS ecological benefits; (2) Strengthen multidisciplinary collaborative research to improve the
scientific and effective response of NbS to climate change; (3) Strengthen policy support and public participation
mechanisms to promote the large-scale application of NbS. These measures not only help to maximize the ecological and
socio-economic benefits of NbS, but also provide important theoretical and practical guidance for ecological restoration and

sustainable development in China and the world at large.
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Fig.1 The relationship between NbS, climate change events and ecosystems
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Table 4 Application cases of NbS in enhancing ecosystem services
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