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Fig.8 (a) Interannual changes and ( b) trends of net ecosystem carbon exchange ( NEE) over land north of 25°N during

1982# 2018 ( cited from Tang et al.(2022))
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Fig.9 Correlation between (a) terrestrial carbon sink (NEP), (b) atmospheric CO, growth rate, and interannual variation of

monthly saturated water vapor pressure (cited from He et al.(2022) )
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Fig.10 Threshold of the relationship between (a) saturated water vapor pressure difference (VPD) and (b) the sensitivity of

vegetation productivity to VPD in high-latitude ecosystems( cited from Zhong et al.(2023) )
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Interactions of natural and anthropogenic parameters over the land.
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Abstract With the support of the National Key Research and Development program , the project proposed a new
method for the detection and correction of inhomogeneity of the observed land surface climate data, solved the
problem of the detection and correction of the gradual inhomogeneity ,and constructed the station and grid data set
for the homogenized surface solar radiation, air temperature, ground temperature, wind speed and precipitation in
China.The conclusions on the trend of surface wind speed, warming pattern in China and its formation mechanism
have been revised.Multi-source data were integrated to construct and validate historical and future datasets of key
anthropogenic factors affecting natural systems such as power plants, population,biomass energy, water withdraw-
al, nitrogen emissions,and carbon dioxide emissions at the km , watershed , or county level.Scenarios of future key
anthropogenic factors were constructed , methane and nitrous oxide emission scenarios under carbon neutrality tar-
gets and future scenarios used to drive global models were developed,and the mitigation effects of China’s carbon
neutrality on global warming were estimated,and it was found that China’s carbon neutrality had significant miti-
gation effects on long-term and medium-term global warming.The safety threshold and overshoot time of water
nitrogen emission in each province of China are given,the relationship between grain yield and nitrogen fertiliza-
tion in China is expounded,and effective ways to reduce water nitrogen emission under the premise of ensuring
food security are proposed.It is pointed out that the reconstruction of urban and rural nutrient cycling system is a
necessary way to ensure food security and restore water quality at the same time.It is found that the interannual
change of global water vapor deficit is significantly related to the interannual change of atmospheric carbon diox-
ide concentration rising rate, which illustrates the important role of water vapor deficit change in regulating eco-
system productivity and the complex influence of multi-factor coupling on ecosystem productivity change.A more
comprehensive and detailed assessment of the socio-economic and natural ecological impacts of China’s various
pathways to carbon neutrality is recommended to ensure that the goal of carbon neutrality is achieved in synergy

with other sustainable development goals.

Keywords climate change; future scenarios; Carbon Neutral; land surface process; ecosystem productivity;

food security
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