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Introduction

Methane (CH4) is a powerful greenhouse gas with a global warming potential significantly higher than that of carbon dioxide over a 100-year period. One of the major anthropogenic sources of
methane is municipal solid waste (MSW) landfills, where organic waste decomposes anaerobically, releasing methane as a byproduct. In Greece, emissions from large landfills contribute notably to
national greenhouse gas (GHG) levels. This study employs high-resolution satellite observations from the TROPOspheric Monitoring Instrument (TROPOMI) sensor onboard the Sentinel-5P
mission to monitor and map methane emissions from three distinct landfill sites in Greece. Additionally, a comparison is presented between TROPOMI-derived methane data and column-averaged
dry-air mole fractions of methane (XCHs) retrieved from the EM27/SUN spectrometer—a ground-based, low-resolution Fourier Transform Spectrometer operating under the Collaborative Carbon
Column Observing Network (COCCON). These ground-based observations were conducted at a mid-latitude urban station in Thessaloniki, Greece.
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- | A ol .. ‘ Fig. 2. Time series and spatial distribution of methane (XCH4) over major Greek landfills within a 20
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column CH4 concentrations over the landfills of Mavrorachis, Larissas, and Ano Liosia. Right panels:
Daily corresponding TROPOMI S5P overpass data visualized for the respective landfill locations.

Fig. 3. Methane plumes detected by NASA's EMIT
instrument over Ano Liosia and the Mavrorachis landfills.
Data source: Carbon Mapper.

Fig. 1. Average XCH4 concentrations for 2024 over Greece from TROPOMI
S5P. Upper panel: Jan—Jun, lower panel: Jul-Dec.

Methane monitoring in an Urban Environment Conclusions
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Fig. 4. Comparison of bias-corrected XCH,4 product from TROPOMI with EM27/SUN FTIR XCH, data. Left panel:
time series comparison. Right panel: scatterplot comparison with least-squares regression line (red).

— ‘ with satellite-data derived from TROPOMI, confirming the
Fig. 5. Daily corresponding TROPOMI S5P XCH4 overpass data over , , , ,
Thessaloniki LAP-AUTH covering the period from May 2018 to 2024. robustness of combined observation technlques with a
mean related bias of just 0.07%.
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