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Strategy for greenhouse gas observation using high-performance micro-satellite
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(1Hokkaido University

Methane is an important greenhouse gas on par with carbon dioxide, and in recent years, attention has been focused on its
impact from industrial equipment in addition to cattle and rice paddies. Satellite-based methane observations have utilized
techniques such as GOSAT, which measure high-precision spectra across a wide wavelength range at relatively low ground
resolution. There is a growing effort to detect localized phenomena such as gas leaks using methods like the Canadian GHG
Sat, which can identify high-density methane emission sources with higher spatial resolution. The latter can be achieved
with relatively simple observation devices, making it feasible even for ultra-small satellites weighing less than 10 kg. Our
group at Hokkaido University, in collaboration with Tohoku University, has achieved world-leading performance in multi-
wavelength spectroscopic imaging with high spatial resolution (up to approximately 4 m) using a liquid crystal filter with
a wavelength resolution of 10 nm. To distinguish methane and carbon dioxide absorption lines from other absorption lines,
including those of water vapor, a wavelength resolution of 0.4 nm or higher is required. Here, we apply the observation
method used for aurora bright lines. Additionally, to ensure sufficient light intensity, it is necessary to precisely control the
satellite attitude and achieve pointing accuracy within the spatial resolution of the imaging device. Our research group is
exploring strategies for high-sensitivity greenhouse gas observation with spatial resolution of several tens of meters on the
ground, and this presentation will introduce the latest progress.
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