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Estimation of Building-Level CO: Emissions in Saitama City, Saitama Prefecture

Taku Murakami*, Narumasa Tsutsumida**

Abstract: The increase in carbon dioxide (CO:) emissions and the resulting global warming have become common
challenges. The Paris Agreement of 2015 declared a global commitment to reduce greenhouse gas emissions, and
each country has set its own targets to work toward reducing CO: emissions. To formulate effective emission
reduction strategies, it is essential to understand in detail where and how much CO: is currently being emitted.
Here, we developed a building-level bottom-up CO: emission estimation method to understand the spatial
distribution of emissions, in order to support the formulation of effective reduction strategies. The proposed
bottom-up approach utilizes 3D building data and building-specific emission factors to estimate and visualize
emissions for each individual building. This enables high-resolution carbon mapping and contributes to spatially
targeted emission reduction planning. Additionally, the method allows integration with urban planning data,
supporting decision-making in cities. The proposed framework is expected to support more accurate and practical

CO:2 reduction strategies at an urban scale.

Keywords: CO, #EH(CO, emission), R kAT v 77 71— (Bottom-up approach), 3D # i€ T /L(3D city model),
RIS Ik F~ » © 7 (High-resolution spatial carbon mapping)
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