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Abstract: Atmospheric inversion is a key method to estimate urban carbon dioxide emissions for monitoring and assessment purpose.
The inversion skills determine not only the assessment accuracy and efficiency, but also whether they can fulfill the demands of
carbon managements for the cities to achieve carbon peak and carbon neutrality (dual carbon pledge). However, despite the recent
advances in urban carbon inversions, it is still not well examined in depth and details the current status of the inversion skills and
their roles in urban dual carbon managements, taking into account multiple factors including monitoring networks, emission
inventories, atmospheric transport and inversion methods. Here, we review the advances of urban carbon inversions and examine
inversion performance, highlighting that the improvement of the inversion performance requires coordinated optimization of
monitoring networks, prior inventories, and transport models. High-performance inversion systems can provide timely and accurate
estimates of urban emissions and identify short-term emission variations, supporting policy assessment and carbon management at
urban scale. We further discuss the challenges and possible solutions for improving inversion performance in several Chinese cities,
with the aim of providing atmospheric environmental monitoring support for these cities to achieve dual carbon targets.
Key words: carbon peak and carbon neutrality; urban carbon inversion performance; monitoring and assessment of urban carbon

emissions; carbon management
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Table I Performance of atmospheric carbon inversion in the cities
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