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MethaneSAT (March 2024 - June 2025)

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

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



A complementary ecosystem of methane-detecting satellites

Area mapping

*100 m x 400 m pixels
across 220 km swath

Global mapping

*7,000 m x 5,500 m pixels
across 2,600 km swath

v Regional/Area sources
v’ Point sources (>500 kg/hr)
v’ Sector-wide quantification

v Global & large-scale regions
v’ Large point sources

TROPOMI*
SCIAMACHY MethaneSAT*
GOSAT-1/2 GOSAT-GW (2025/26-)

Sentinel-5 (2025/26-)
- GOSAT-GW (2025/26-)
M : CO2M (2027/28-)

CO2M (2027/28-)

Location mapping

*30 m x 30 m pixels
across 12-20 km swath

v' Point sources
v’ Facility-level attribution

GHGSat*
PRISMA
EnMAP
EMIT ‘
CarbonMapper (2024-) Ny



MethaneSAT addresses the methane problem in four steps

3. Methane data
is made available

1. Methane data is 2. Methane data

gathered is processed

MethaneSAT MethaneSAT MethaneSAT
satellite data platform free web portal
and Google
Earth Engine /
Cloud Platform

4. Methane data
is used

EDF advocacy
and users
around the world



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

The satellite

The data platform

Wide view path & High resolution &
geographic scale precision

@ Q

v Native pixel resolution
v’ 220 km view path (at of 130m x 400m
nadir)
v/ Concentration
v Orbits in 95 minutes measurement
sensitivity of 2-3 parts
per billion, aggregated
at 2 km x 2 km grids

Automation of Ease of access &
emission rates transparency
Vv Determines emission Emissions data are:
rates, or how fast Vv Visualized online
methane is escaping v Overlaid with O&G assets
Vv Free to access for methane
v Automates calculations mitigation purposes
that currently take v And underlying datasets
scientists many weeks to available on Google Earth
months, providing users Engine and Cloud
with data in just a few Marketplace
weeks



MethaneSAT Data Availability

MethaneSAT Portal Google Earth Engine

MethaneSAT

MethanesaT~ & O @ Earth Engine Data Catalog Q_ Ssearch / @ English ~ Signiin

il Total Enissions Indianapolis|

Home Categories All datasets All tags Landsat MODIS Sentinel Publisher Community API Docs

Sacramento St Louis;

San Francisco

MethaneSAT L4 Area Sources Public Preview V1.0.0 o -

Nashville

TENNESSEE

This dataset is part of a Publisher Catalog, and not managed by
@ Google Earth Engine. Contact EDE-MethaneSAT for bugs or view
more datasets from the Environmental Defense Fund -

F MethaneSAT Catalog. Learn more about Publisher datasets.
ALABAMA
I. } MethaneSAT
4
Catalog Owner Cadence

Environmental Defense Fund - 7 Days
MethaneSAT
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edf-methanesat-ee emissions

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




MethaneSAT targets representing majority of global onshore oil and gas production. Each target is ~220 km x 200 km.
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Three types of data insights from MethaneAIR and

MethaneSAT:

Total regional
emissions

Dispersed emissions
(1xTkm? or 4x4km?
grids)

High-emitting
distinct point
emissions

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.



MethaneSAT L3 Data




MethaneSAT
combines

Wide regional
mapping

High precision
measurements
High resolution
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in order to quantify 37 Lk L

TOTAL emissions and
resolve emissions at
high spatial resolution.

MethaneSAT image from
Permian Basin (Texas/New
Mexico)

11 Sep 2024




Permian Basin 28-Sep-2024
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Permian Basin (USA)

Permian Basin 28-Sep-2024
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Turkmenistan 23-Sep-2024

2400
40°N
- 2300
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Caspian, 2200
: 2
Turkmenistan E
39°N §
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(under review, 2025)



Venezuela

9.5°N

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

Venezuela - Maturin 04-Sep-2024

IMEO-MARS
o plume detections
in 2024




Country: United States of America
Sector: Coal

Satellite: Sentinel-5SPTROPOMI - ESA
Date: 2024-09-05 00:00:00 UTC
Emission: 31.02 th

Lat/Lng: 39.8339,-80.5298

IMEO Methane Data

TROPOMI L2 3(CH4 05-09-2021

FE T

~18:00 UTC =™

1900 1920 1940 1960 1980 2000 2020 2040
XCH. (ppb) .
4 PP Guanter et al., ACP (under review, 2025)

1960
XCHs (ppb)

Appalachian
5 September 2024

MethaneSAT & TROPOMI
Enhancement included in the IMEO
database as one single source detected
with TROPOMI (~7 km /pixel)

MethaneSAT

~19:40 UTC




MethaneSAT L4 Data, Analyses, and
Insights




Delaware Midland sub- Permian
Sub-basin

3 Oil dominant region
New Mexico baSIn

Tonnes of total methane emitted per hour
Y Texas 490

v : Tonnes of oil and gas methane emitted per hour
¥ 440
: Methane intensity

T T % : L ;‘ * 2.8% marketed gas production normalized
i s = i - (0.17 kg CHa/GJ of oil and gas production)
y -

- Im 4 - - : Dispersed area emissions (kg/hr/km2)
: \ .s! e [
m. : o ol ™ = |

0 8 17

. K . i K ] Permian Basin

Dates of observation Observation location

Aggregated data for nine
| scenes collected between
| Mexico May 2024 and March 2025

kilometer

Qi 100 200 Bacemap: Googls Earth *Initial data. Methane intensity specific to basin domain.



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

Oil and Gas Methane Intensity
in the Delaware Sub-Basin

Intensity is methane emitted as a percentage
of the marketed gas produced.

TEXAS

NEW MEXICO

D 22
INDUSTRY GOAL

B o

MethaneSAT /Z &g

Comparing Methane Emissions Protections in Texas and New Mexico

Emissions Source

Emissions Controls [ Yes @ No

New Mexico Texas

Fugitives (leaks)

Pneumatic Controllers

Storage Tanks

Pneumatic Pumps

Dehydrators

Reciprocating Compressors

Centrifugal Compressors

Liquids Unloading

Pigging

Hydrocarbon Liguid Transfers

Well Completions and Recampletions

Well Workovers

Produced Water Management Units

Routine Venting and Flaring of Associated Gas from Oil Wells




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

Gas dominant region

Cityrof Mary

Tonnes of total methane emitted per hour
190

Tonnes of oil and gas methane emitted per hour
140

Methane intensity
- * 3.3% marketed gas production normalized
(0.58 kg CH4/GJ of oil and gas production)

Dispersed area emissions (kg/hr/km2)

. 0 13 27

Dauletabad gas field Dates of observation Observation location

Aggregated data for six
scenes collected between
Jul 2024 and Jun 2025

Iran

Turkmenistan

kilometer

I —— Afghanistan
100 200

Basemap: Natural Earth



Ontario

Unknow?l

Landfill Oil/gas
0

b o
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kilometer

100

Niew! York

Pennsylivania

Maryland

Basemap: Google Earth

Appalachian

Gas dominant region

Tonnes of total methane emitted per hour
226

Tonnes of oil/gas methane emitted per hour
129

Methane intensity
* 0.9% (gross gas production normalized)
* 0.14 kg CH4/GJ of oil and gas production

Dispersed area emissions (kg/hr/km?2)

I
0 7 13 20

Distinct point source emissions (tonnes/hr)
(> 0.5 tonnes/hr)

0.8-1.5 1528 2848 4811 104

Date of observation Observation location
5 September 2024 . e
R
b,'_.

*Initial data. Methane intensity specific to basin domain.
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MethaneAIR - an airhorne version of MethaneSAT




MethaneAlIR: 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

* MethaneAIlR has been flying since 2021, MethaneSAT operated between March 2024 and
June 2025.

P

e
WEER banei® | se ® !—'sﬁ#
MethaneAR | = == 0]
flight over %
| the Permian
Basin

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

Methane
plumes clearly
visible
1880 1200 ppb Column ver ged Methane Concentration



MethaneAIlIR

MethaneAIlR-X Flights Flown
(2023)
June
July
B August
September
I October

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

0 250 500 1,000
Kilometers

Credit: A. Himmelberger
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MethaneSAT- and MethaneAlR-derived
methane loss rates
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MethaneAIlR 2023 campaigns

Methane emissions and intensity from 70% of contiguous US onshore oil and gas
production mapped by MethaneAIR
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Benchmark: 5 flights over 2 days ‘
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HALO lidar MethaneAIR MethaneAIR
7/22/25 morning flight 7/22/25 morning flight 7/22/25 afternoon flight

-

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

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

MethaneAlR
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MethaneSAT Aboutv Data €3 [})

www.methanesat.org

.

ANALYZE, COMPARE UNMATCHEDACCURACY Qg7.1M;:1d:
ANDACT AND PRECISION TRANSPARENT DATA

Compare emissions across different Advanced sensing technology detects Automated MethaneSAT data will be
areas, monitor how emissions change methane emissions across the globe with online for free, ushering in a new era of
and deploy solutions that achieve unprecedented resolution and precision. climate transparency and accountability.

maximum reductions.

Ourmission How we'redifferent Explore the data
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