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The leader in climate data

6 Kayrros offices in Europe, the US 
and Asia (HQ: Paris)

10+ Satellite constellations in use

100+ Proprietary algorithms in remote 
sensing and data fusion

150 Kayrros team with a strong focus 
on science and AI

the industries we serve

Operators
Supply Chain Intelligence
Asset Monitoring
GHG Mitigation

Financial Institutions
Supply Chain Intelligence
Risk Management
ESG Due Diligence

Public Sector
Land Use Management
Climate Policy
GHG Reporting
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Methane Hotspot
tonnes of CH4 per hour
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Methane release 
on a gas pipeline

Methane super-emitters in the oil, gas & coal sector
based on satellite observations since 2019

Note: satellite coverage varies between regions, and is limited to onshore areas



There are two 
methods to 
measure 
methane 
emissions from 
space
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Method 1
Basin Inversion

Quantify total emissions
across an entire oil & gas 

or coal basin

Method 2
Super-Emitters
Detect and quantify

methane emissions from 
large sources

Methane concentrations in Iran-Iraq-Kuwait
2019-20 average

Methane hotspots in Iran-Iraq-Kuwait
January 2019 to dateSource: Kayrros analysis of Sentinel-5P data



The observed 
intensity of coal 
basins is 
consistent with 
their coal type 
and with IEA 
estimates
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Methane intensity of coal production by basin
2020 data
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Global Average
IEA

Witbank - RSA
Kayrros

Bowen - AUS
Kayrros

Appalachian - USA
Kayrros

Shanxi - CHI
Kayrros

kg of CH4 per tonne of coal

Sources: IEA, Kayrros analysis of Sentinel-5P data

Methane intensity > global average
High rank coal and/or deep coal seams

Mid-rank coal



The methane 
content of coal is 
a function of coal 
type and mining 
depth
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Source: Kholod et al. Journal of Cleaner Production, Volume 256, 2020

Methane content of coal 
by coal type and mining depth



The scientific 
basis of 
quantifying 
methane 
emissions from 
space is well 
established
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Key results
1. ultra-emitters that can be seen with Sentinel-5P account for 

approximately 10% of total emissions from the oil & gas sector

2. Eliminating these ultra-emitters is a priority given the relatively 
low cost of mitigation
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Methane emissions from coal account for a quarter of the 
full carbon footprint of steel

Sources: Kayrros basin inversion modelling based on Sentinel 5P data. Production data from the Queensland’s Open Data Portal.

Steel Making
1 tonne of steel from a blast furnace

Direct CO2 emissions
from the combustion of coal and limestone

1.9 tonnes CO2

Indirect CH4 emissions
from the production of metallurgical coal

452 kg CO2e



Observed 
emissions are 
higher than 
official inventories
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Reported by the Australian
Government

Observed by Kayrrros

Notes: 
§ Reported emissions are based on the Quarterly Update of Australia’s National

Greenhouse Gas Inventory : March 2021
§ Observed emissions correspond to the inversion model implemented by Kayrros and

based on Sentinel-5P observations over 2020-21

Methane Emissions from Coal in the Bowen Basin
kt of CH4

Reported Emissions
Australian GHG inventory

Observed Emissions
by Kayrros

Sources: Australia’s National Greenhouse Gas Inventory, Kayrros analysis of Sentinel-5P data

3x



Satellite 
monitoring is key 
to climate action 
on methane
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Global Methane Pledge
International Methane 

Emissions Observatory



Disclaimer
This report has been provided by Kayrros SAS (“Kayrros”) pursuant to the following terms and conditions:

• Energy industry data and reports published by Kayrros (“Kayrros Reports”) and made available to paid subscribers and/or other recipients (collectively “Recipients”) are creative works of the mind achieved
through algorithmic analysis of publicly available data and the information therein is proprietary to Kayrros and protected by copyright. Any copying, distribution or reproduction without the prior permission of
Kayrros is strictly prohibited.

• Kayrros Reports are for informational, educational or evaluation purposes only. Any information contained in Kayrros Reports constitutes the opinion or forward-looking statement of individuals and is provided
without any representation or warranty of any kind. Neither Kayrros nor its directors, officers, employees, agents or representative shall have any responsibility to you or any third party for the accuracy or
completeness of any information provided in any Kayrros Report.

• Kayrros Reports are not intended to constitute investment advice. Kayrros is not an investment adviser within the meaning of Section 202(a)(11) of the U.S. Investment Advisers Act of 1940, as amended, and is
not a commodity trading adviser within the meaning of Section 1(a)(12) of the U.S. Commodity Exchange Act. Kayrros does not provide investment advisory, portfolio management or financial planning services.
The analyses, forecasts, metrics, samples, estimated figures, trends, figures, tables, graphs, projections and other forms of data that may be contained in Kayrros Reports do not represent or contain any
recommendations to buy or sell neither any security nor any financial products and should not be relied upon as the basis for any transactions in securities.

• Kayrros and its owners, affiliates and representatives are not (1) investment advisers, commodity trading advisers, broker-dealers, financial analysts, financial planners, or banks, (2) compensated for providing
investment advice, (3) registered or licensed with any regulatory body in any jurisdiction as investment advisers, commodity trading advisers, financial planners, broker-dealers, or in any other capacity (including,
without limitation, the U.S. Securities & Exchange Commission (the “SEC”), the U.S. Commodity Futures Trading Commission (the “CFTC”), the U.S. Financial Regulatory Authority (“FINRA”) or their equivalents
in non-U.S. jurisdictions), and do not trade in or recommend the sale or purchase of securities or commodity interests, or (4) licensed or able to provide investment advice or respond to individual requests for
recommendations to purchase or sell any securities or commodity interests. No regulatory body in any jurisdiction (including the SEC, CFTC, FINRA, or a regulatory body of any state or any non-U.S. jurisdiction)
has endorsed Kayrros or the contents of Kayrros Reports or the accuracy, adequacy, safety, reliability, usefulness, quality or legitimacy of any information provided to subscribers in Kayrros Reports.

• Kayrros Reports are based only upon its algorithmic analysis of publicly available data and do not use or rely upon any material non-public information (“MNPI”). The insights included in Kayrros Reports do not
constitute MNPI or inside information and Kayrros is not an insider. Kayrros Reports (1) may contain opinions based on third party sources that are not independently verified for accuracy or completeness, (2)
may contain forward-looking statements, which are identified by words such as “expects,” “anticipates,” “believes,” or “estimates,” and similar expressions, and (3) are current as of the date of publication but may
contain information or statements that are subject to change without notice. Kayrros has no obligation to, and will not, update any information contained in Kayrros Reports. Actual outcomes could differ materially
from those anticipated in Kayrros Reports. As a result, the use of Kayrros Reports is at Recipients’ own risk.

• Kayrros Reports are confidential and nothing therein may be disclosed, reproduced, transmitted, distributed, sold, licensed, or altered, in whole or in part, without Kayrros’s prior written consent. Kayrros reserves
the right to release to the public at any time the data and reports provided to Recipients. No rights in Kayrros Reports or any of the information contained therein are transferred to Recipients. Any
misappropriation or misuse of the information in Kayrros reports will cause serious damage to Kayrros and money damages may not constitute sufficient compensation to Kayrros; consequently, Recipients agree
that in the event of any misappropriation or misuse, Kayrros shall have the right to obtain injunctive relief in addition to any other legal or financial remedies to which Kayrros may be entitled.

Copyright © 2021, Kayrros SAS. All rights reserved.
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