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Key Scientific and Technical Issues in Earth System Science Towards Achieving
Carbon Neutrality in China

Abstract

The carbon neutrality strategy will be the largest orderly human activity in this century, which requires
strong scientific supports. This study introduces some key scientific questions and remaining knowledge
gaps in earth system science (i.e. atmosphere, land, ocean science), and also discusses some key
techniques and the associated challenges, including Earth System Model, climate metrics, greenhouse
gasses monitoring techniques, carbon inventories from regional to global scales. On this basis, this study
recommends to construct climate monitoring system and platform in China, better describe and
understand the earth system coupling processes and mechanisms. To consolidate the techniques for
carbon neutrality, this study also suggests to build carbon monitoring and inventory assessment platform
and to improve the Earth System Model.
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Figure 1
relationship

Relationship between global mean surface temperature and cumulative CO, emissions, and uncertain processes affecting the
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(a) Global mean surface temperature increases as a function of cumulative total global CO, emissions; the filled black ellipse shows
observed emissions to 2005 and observed temperatures in the decade 2000-2009 with associated uncertainties. Ellipses show total
anthropogenic warming in 2100 versus cumulative CO, emissions from 1870 to 2100 from a simple climate model (median climate
response) under different scenarios (figure from IPCC-ARSY); (b) Uncertain processes affecting relationship between increasing global

mean surface temperature and cumulative CO, emissions
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Table 1 Estimation of carbon sink of terrestrial ecosystem in China
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Abstract

The carbon neutrality strategy will be the largest orderly human activity in this century, which requires strong scientific

supports. This study introduces some key scientific questions and remaining knowledge gaps in earth system science (i.e. atmosphere,

land, ocean science), and also discusses some key techniques and the associated challenges, including Earth System Model, climate
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metrics, greenhouse gasses monitoring techniques, carbon inventories from regional to global scales. On this basis, this study
recommends to construct climate monitoring system and platform in China, better describe and understand the earth system coupling
processes and mechanisms. To consolidate the techniques for carbon neutrality, this study also suggests to build carbon monitoring and
inventory assessment platform and to improve the Earth System Model.

Keywords carbon neutrality, carbon source, carbon sink, greenhouse gas, climate change, earth system model, climate monitoring
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