Assessing the Detection Potential of Hyperspectral
Satellites for Global Greenhouse Gas Monitoring:
Insights From TANGO Simulations
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We evaluate the capability of the upcoming TANGO satellite
mission to detect CO, and CH4 emissions from global point
sources. Using orbit simulations and emission inventories, we
quantify the detection yield under ideal and near-realistic (cloud-
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Schematic of TANGO'’s roll maneuver, enabling agile targeting of off-nadir emission sources.

* Challenge: Limited coverage, small footprint
* Maneuver Constraint: Stabilization period post-roll maneuver limits imaging

7;‘;,- é’g « Observation Limitation: Can't observe all sources in one pass; prioritization
o B required
* Simulation: 4-day seasonal trajectory simulations for global coverage
 Twin Anthropogenic Greenhouse Gas Observers (TANGO) * Data Collection: Prioritize significant emission sources from global inventory (TNO)
Mission within observational constraints

* Launch: 2028, part of ESA's SCOUT program

e Satellites: TANGO-Carbon & TANGO-Nitro ]
* Focus: CH,, CO,, and NO, emissions at industrial scales DEtECth“ RESUItS & CIOUd Im ¢

 Technology: CubeSat with 1.6-um sensor, High-res

spectrometers, shortwave IR & visible spectra
e Resolution: 300x300 m over 30x30 km >
* Target: 22 Mt/year CO, , 25 kt/year CH, emissions © 4
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Simulated emissions target coverage from March 18-22, 2022, under three different scenarios. The panels represent clear
sky (top), cloud-filtered (middle), and cloud forecast (bottom) conditions. Emission sources are categorized by sector
(colour-coded) and emission types (squares for CH,, circles for CO,) across various regions.
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Monthly detections under CO, prioritization, comparing TDL Average number of detections per continent under CH,
vs. EDL across all simulation scenarios. prioritization for TDL and EDL scenarios.
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Conclusions & Outlook

* Dellaert, S. et al. (2024). TNO GPS Emission Inventory: ) TAN(?'(.) can detect ~500 major emitters/cycle under ideal | }\E\Y:\GE“S
Global inventory of greenhouse gas emissions to support : conditions y m\)
the design of the TANGO satellite mission et o o vy * Clouds remain the main limiting factor TG SrsTer
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