
• Responses of diverse ecosystems to the climate, environment, and societal changes.
• The role of NbS in enhancing land carbon sink strength and improving water quality and quantity, and other 

ecosystem services.
• State of art in integrating cross-site and long-term measurements and modeling of ecosystem fluxes.
• Advances in big data fusion, modeling, and integration technology through ESM and machine learnings.
• The economical and societal benefits of NbS in context of ecosystem functions and dynamics.
• Mechanistic understanding of coupling human and nature systems through the lens of climate, environment, and 

ecosystem interactions.
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Nonlinear response to Tair

(Piao et al. GCB, 2013)

Nonlinear response to Wsoil

CO2 fertilization

(Zhu et al. Nat. Clim. Change 2016)

Nitrogen deposition

(Wang et al. Science, 2020)

Ozone deposition

(Sitch et al. Nature, 2007)
(Quan et al. Sci. Adv., 2019)

Land carbon uptake is constrained by environment and climate























Changes in carbon sink by afforestation

Total carbon sink Total carbon sink Total carbon sink

Carbon sink by LCC Carbon sink by LCC Carbon sink by LCC

Fast LCC Medium LCC Slow LCC

0.29 Pg C 0.21 Pg C 0.12 Pg C



Contributions to carbon sink by ozone control

Changes in ozone Changes in ozone

Changes in C sink Changes in C sink

 The larger benefit for carbon 

sink with deeper cut in ozone
SSP1-2.6 SSP5-8.5

SSP1-2.6 SSP5-8.5

-10.2 ppbv +7.5 ppbv

0.09 Pg C 0.03 Pg C

Loss in C sink

Ozone

SSP5-8.5

SSP1-2.6
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