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Quantify methane emissions from global oil and gas production, catalyzing effective 
methane reductions. Additional areas of interest include agriculture. 

MethaneSAT (March 2024 – June 2025)

Partners and Collaborators 

Source: BAE Systems

Source: SpaceX

MethaneSAT data publicly available to help industry and governments track emissions over time.

MethaneSAT Data Transparency

Mission Lead Organization



A complementary ecosystem of methane-detecting satellites



1. Methane data is 
gathered 

2. Methane data 
is processed 

3. Methane data 
is made available

4. Methane data 
is used

MethaneSAT 
satellite

MethaneSAT 
data platform

MethaneSAT 
free web portal 

and Google 
Earth Engine / 
Cloud Platform

EDF advocacy 
and users 

around the world

MethaneSAT addresses the methane problem in four steps



Automation of 
emission rates

High resolution & 
precision

Wide view path & 
geographic scale

MethaneSAT’s unique capabilities meant it could see all 
emissions and produce accurate, policy relevant data

Ease of access & 
transparency

✔ 220 km view path (at 
nadir)

✔ Orbits in 95 minutes

✔ Native pixel resolution 
of 130m x 400m

✔ Concentration 
measurement 
sensitivity of 2-3 parts 
per billion, aggregated 
at 2 km x 2 km grids

✔ Determines emission 
rates, or how fast 
methane is escaping

✔ Automates calculations 
that currently take 
scientists many weeks to 
months, providing users 
with data in just a few 
weeks

Emissions data are: 
✔ Visualized online 
✔ Overlaid with O&G assets 
✔ Free to access for methane 

mitigation purposes 
✔ And underlying datasets 

available on Google Earth 
Engine and Cloud 
Marketplace

The satellite The data platform



MethaneSAT Data Availability

https://developers.google.com/earth-
engine/datasets/publisher/edf-methanesat-eehttps://portal.methanesat.org

MethaneSAT Portal Google Earth Engine



MethaneSAT targets representing majority of global onshore oil and gas production. Each target is ~220 km x 200 km. 



Three types of data insights from MethaneAIR and 
MethaneSAT: 

● Quantify & track total regional emissions from 
individual O&G basins and subbasins, providing 
sector-wide emission quantification for the vast 
majority of global O&G production

● Quantify & track dispersed emissions (emissions 
from numerous sources over an area which cannot 
be attributed to a single point on the ground) and 
visualize via high-resolution heatmaps 

● Quantify and trace high-emitting distinct point 
emissions (emissions detected at high levels that 
stand out from dispersed emissions) back to their 
geographical origin.

Total regional 
emissions

Dispersed emissions 
(1x1km² or 4x4km² 

grids)

High-emitting 
distinct point 

emissions



MethaneSAT L3 Data



MethaneSAT 
combines
• Wide regional 

mapping
• High precision 

measurements
• High resolution

in order to quantify 
TOTAL emissions and 
resolve emissions at 
high spatial resolution.

MethaneSAT image from 
Permian Basin (Texas/New 
Mexico)

11 Sep 2024

ppb



Guanter et al., ACP
 (under review, 2025)

Permian
Basin



Permian Basin (USA)

L3 XCH4 Map



Guanter et al., ACP
 (under review, 2025)

South 
Caspian,
Turkmenistan



Guanter et al., ACP
 (under review, 2025)

Venezuela



Appalachian 
5 September 2024

MethaneSAT & TROPOMI
Enhancement included in the IMEO 

database as one single source detected 
with TROPOMI (~7 km /pixel)

~18:00 UTC

~19:40 UTC

MethaneSAT
TROPOMI

Guanter et al., ACP (under review, 2025)



MethaneSAT L4 Data, Analyses, and 
Insights



Delaware 
Sub-basin

Visualization by Anthony Himmelberger

Midland sub-
basin



New Mexico portion of Delaware sub-basin associated with lower Methane Intensity than Texas, as 
revealed by an aggregation of multiple MethaneSAT observations during 2024-2025 – 
coinciding with stronger emission controls in New Mexico



Independent assessment/comparison of MethaneSAT emissions 
w/ other empirical data



Heatmap of aggregated total methane emissions data, summarizing oil/gas and methane intensitiesCity of Mary

Dauletabad gas field 

Visualization by Anthony Himmelberger



Visualization by Anthony Himmelberger



MethaneAIR – an airborne version of MethaneSAT



• MethaneAIR and MethaneSAT consist of two passive infrared imaging spectrometers 
designed to quantify methane emissions over large areas with high precision and accuracy

• MethaneAIR has been flying since 2021, MethaneSAT operated between March 2024 and 
June 2025.

MethaneAIR: an airborne version of 
MethaneSAT

In 2023, MethaneAIR was flown on a 
modified Lear 35 jet to 

comprehensively map methane 
emissions from major oil and gas 

producing regions in the United States

MethaneAIR 
flight over 

the Permian 
Basin

Methane 
plumes clearly 

visible



MethaneAIR measured and 
quantified methane 
emissions from over 70% of 
contiguous US onshore oil 
and gas production (lower-
48) from June to October 
2023

Credit: A. Himmelberger



MethaneSAT- and MethaneAIR-derived 
methane loss rates

MacKay et al. ACP, 2025



MethaneAIR 2023 campaigns
Methane emissions and intensity from 70% of contiguous US onshore oil and gas 
production mapped by MethaneAIR

MacKay et al. 2025



SW Marcellus
2 Benchmarks: 6 flights over 3 days
              5 flights over 2 days
2 one-off flights

NE Marcellus
Benchmark: 5 flights over 2 days
2 one-off flights

DC/Baltimore
Benchmark: 3 flights over 1 day
3 one-off flights

MethaneAIR 
2025

Goal: Benchmark area 
methane emissions
• 7/11 - 8/11/25
• 26 Flights
• 132 Flight hours
• MethaneAIR + 

NASA/HALO: 21 
flights

• HALO: 5 night flights    

New York City
1 flight

EM27 Sun Spectrometer

Maryann Sargent



HALO lidar
7/22/25 morning flight

MethaneAIR
7/22/25 morning flight

MethaneAIR
7/22/25 afternoon flight

Well pad 

Maryann Sargent

https://storage.cloud.google.com/msat-dev-science-data/L3_maps/2025-APMAC-G3-HW01/M07/06_priority-target/30m/MAIR_L3_mosaic_30m_M07_po-2653_v01012004_20250722T135248Z_172302Z.html


MethaneAIR

Coordination between MethaneAIR flights and satellite ecosystem 
(GOSAT-GW, GOSAT-2, Carbon Mapper, EnMAP, PRISMA)



Data Availability

https://developers.google.com/earth-
engine/datasets/publisher/edf-methanesat-eehttps://portal.methanesat.org

MethaneSAT Portal Google Earth Engine

www.methanesat.org
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