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Abstract

Reducing greenhouse gas emissions is a critical strategy for combating
climate change and requires precise, continuous monitoring. Space-
based monitoring systems are uniquely capable of collecting
comprehensive data on key climate variables, enabling the
identification of climate change patterns. This paper aims to propose a
payload for a domestic satellite dedicated to greenhouse gas monitoring
and to analyze its corresponding platform requirements. The study
investigates space-based monitoring of greenhouse gases as one of the
most significant atmospheric variables related to climate change,
analyzing existing satellites and payloads in terms of measurement
methods, mass, and power budgets. Considering constraints such as
mass, power, complexity, and development cost, a suitable payload for
monitoring carbon dioxide is proposed. This payload employs
diffraction grating-based spectroscopy in the near-infrared and short-
wave infrared bands to measure CQO: concentration. The payload's
optical requirements—including spectral resolution, number of
samples, and field of view needed to achieve spatial resolutions of 1, 10,
and 30 km—are calculated and detailed. A preliminary thermal
analysis was conducted to determine the optimal placement for the
platform's radiators, outlining the thermal management challenges
involved in meeting the payload's temperature requirements, which
necessitate a cryogenic cooling system. Finally, the minimum platform
requirements for supporting this payload are presented. The findings
of this research represent a significant step towards enabling the
nation's space sector to develop satellites for climate change monitoring
and building capacity in this vital field.
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