Monitoring greenhouse gas emissions from the CubeSats:
Algorithm development plans
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Abstract

Although the total amount of methane (CHa4) is significantly lower than that of carbon dioxide (CO2z), methane is known to accelerate global warming

due to its high Global Warming Potential (GWP) and recent increasing trends. As countries around the world prepare for the era of carbon neutrality,

they are competitively developing systems to take a leading role in calculating emissions. While ground-based observation equipment currently
provides relatively accurate data, there are limitations in quantifying greenhouse gases from various sources. These limitations are particularly

evident in marine areas and regions with insufficient ground-based observation data. To overcome these challenges, this study aims to develop a

CubeSat for greenhouse gas monitoring. We plan to launch the first CubeSat in 2027, followed by the launch of four additional satellites in 2028.

However, CubeSats may have lower observational accuracy compared to medium and large-scale satellites, making it crucial to develop algorithms
that meet data quality and user requirements. Therefore, this study focuses on developing an algorithm that optimally retrieves methane
concentrations. Once developed, this greenhouse gas monitoring algorithm will serve as a foundation for more accurate assessments of emission

management policies, climate change prediction resources, and both short- and long-term trends in carbon dioxide and methane emissions.

Prior Research Measurement
» Study Period - 2024. 04. 24 - 2024. 12. 23 " Fabry-Perot Interferometer

- Fabry-Perot Interferometer is an optical device used by GHGSAT to precisely measure the concentration

= CubeSat Specification

of specific gases in the atmosphere. This instrument analyzes interference patterns of light to detect the

spectrum of gases at various wavelengths
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Figure 1. (Left panel) TROPOMI observations of the column-averaged dry methane mixing ratio calculating radiance
(XCH,) averaged in 2023 in Korea, (Middle panel) TROPOMI XCH, in 2023 in East Asia. (Right panel) under satellite
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U S e r Re q u i re m e n t State vector Quantity Meaning of State vector A Priori
co, 20 levels Volume Mixing Ratio on each level CarbonTracker-Asia
o H,0 1 Multiplier to a priori profile ECMWF
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