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Abstract Grasslands store a large amount of carbon (C) and play a critical role in terrestrial C
sequestration. A better assessment of grassland C sink and development of C-sink promotion strategies
have important implications for achieving China’s C neutrality target. This review summarizes major
progresses in estimates of the capacity, spatial patterns and future trends of grassland C sink in China, and
proposes strategies to enhance the ecosystem C sink. We demonstrated a wide diversity of C sink estimates
in China’s grasslands, ranging from —3.4 to 17.6 Tg C year '(1 Tg=10" g) with the median of 13.0 Tg
C year '. Under future global change scenarios, model extrapolation predicted that the ecosystem C
sequestration by grasslands would increase from 12. 8 Tg C year ' (—3.6~18.0 Tg C year ') (1970s—
2010s) to 29.0 Tg C year '(10.3~50.0 Tg C year ') (2050s). The C sink capacity could be further
improved via boosting the C sink of degraded grasslands, including development of effective restoration
techniques, implementations of ecological restoration projects, natural reserves and sown pasture,
development of crops for C farming in marginal land, as well as establishment of policy incentives. For
future studies, we would suggest to facilitate the long-term in situ monitoring of C stocks and fluxes,
studies of mechanisms underlying C-cycling to global changes and in-depth data-modeling fusion. In
addition, it is necessary to pay more attentions to the observational and modelling researches on C dynamics
during grassland degradation and restoration, which would benefit for the purposeful development of C sink

restoration techniques and contribute to the C neutrality in China.

Keywords carbon stock; carbon sink; carbon cycle; global change; grassland degradation and restoration
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