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We are at the height of the hype cycle for space based green house gas detection and analytics
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What are Green House Gases and their impacts?

• Gases that trap heat in the atmosphere are called greenhouse gases (GHG) and cause global warming

• Main green house gases include CO2, Methane (CH4), Nitrous Oxide (N2O), Fluorinated Gases (deplete 
ozone in atmosphere)

• GHG are measured in terms of Global Warming Potential (GWP) with reference to CO2 (GWP of 1)

・CO2 detection and analytics technologies/policies are well understood

・Methane has a GWP of 28-36 over 100 years and can hold 40-80 times for heat than CO2.  
Methane emissions can last up to a decade.

・N2O can remain in atmosphere for 100 years and has a GWP of 265-298 

・Flourinated carbons are high GWP gases (1000’s to 10000’s of GWP)

• Sources of GHG: 

・Methane (Energy and fossil fuel activities, Agriculture activities, Waste management, and others)

・N2O (Agriculture activities primarily fertilizer use  and fossil fuels)

・Flourinated gases (Industrial processes, refrigeration, and consumer products) 
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What are Green House Gases and their impacts?

• Global warming impacts

・Oceans are absorbing  CO2 and are becoming acidic and warmer resulting in sea level rises and 
affecting marine life

・Loss of arctic sea ice which impacts jet stream and associated severe winter storms

・Fresh water from glacial melting impacts ocean circulation resulting in heat waves and increased 
temperatures

・By Paris agreement, if temperatures rose by 2.5%, the global GDP would fall 15% causing serious 
impacts on global economy

・World employment and Social Outlook 2018 estimates loss of 1.2 billion jobs due to global 
warming

・As per UN report, since 2008, extreme weather has displaced 22.5 million people 

・Severe impact on food supplies if the temperature increases to 84 degree in US

・…
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What are various activities to reduce GHG?

• Global treaties

・Paris accord – By 2020, 148 countries pledged to reduce their emissions and additional 48 countries are in the 
process of ratification

・Top 5 emitters: China (30%), USA (15%), India (7%), Russia (5%), Japan (4%)

・Top 5 emitters have committed to reduce their GHG emissions by 2022

・Several governments sponsoring Satellite based GHG observations (NASA, JAXA, ESA, CSA, S. Korea)

• Commercial activities

・OGCI (Oil & Gas Climate Initiative), a consortium of Super Majors announced 1 billion $ to address climate 
change

・Several super majors have programs to mitigate their GHG emissions (ExxonMobil, Shell, BP, ConocoPhillips, 
Total, Chevron, …)

• NGO’s

・EDF announced MethaneSat to provide global transparency of Methane
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What is needed to monitor GHG efficiently from Space?

• For energy customers, a two satellite constellation, can collect the global sites as well large oil basins

• Satellite in sun sync orbit is ideal 

• Debate around morning Vs afternoon orbits, primarily driven by cloud conditions 

• Orbital height influenced by swath & pixel size but LEO satellites, 500-700 km

• Limited signal of the GHG requires accurate spectrometers as well as satellite operations to stare for 
longer time periods 

• Calibration of sensors over satellite life is critical for accurate analytics
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What are other/alternative technologies that can be used?

• GHG analytics requires multi-platform approach to identify and mitigate fugitive emissions

• Terrestrial

・Stationary as well as mobile, provide accurate locations of leaks

・Limited geographic coverage as well as extensive resources to drive large oil basins

• Aerial sensors

・Planes as well as drones collecting GHG data

・Limited geographic coverage and cannot fly in most countries

• Satellites

・Global coverage and revisit

・Less accurate compared to terrestrial and aerial platforms
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What are commercial motivations to reduce GHG?

• Energy and mining customers

・In US, EPA’s renewable energy and energy efficiency programs are working closely with energy customers to 
reduce GHG’s and impose potential fines (multi millions of dollars) for rogue emissions (pipeline leaks, factory 
emissions)

・Energy customers want to Improve efficiency to identify leaks in the field (75% of time wasted looking for 
leaks in oil basins)

・Corporate Social Responsibility and preserve corporate image(several NGO’s have identified top 100 
companies that primarily include energy customers, as the main GHG emitters)

• Agriculture customers

・EPA tracks and publishes agriculture missions in US which is 9% of total US GHG emissions

・Farms with live stocks need permit to meet non-fugitive emissions otherwise face severe penalties
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Key Players in the GHG Market today

• Energy Companies with GHG reduction plans and activities

・ super majors and mid sized  globally

• Consortiums

・ OGCI ($1 billion allocated to mitigate GHG’s)

・ ConocoPhillips consortium for GHG mitigation

・ Environmental Partnership

• NGO’s

・ EDF – Announced MethaneSat with donor funding

• Governments

・ JAXA – GOSAT1,2

・ NASA – TEMPO, OCO-2, GEOCARB, MAIA

・ ESA – Copernicus program, MERLIN (All current and future GHG satellites built by Airbus)

• Startups

・ GHGSat (Have launched GHGsat in 2016, and GHGsat 2 is schedule for launch in the next few weeks)

・ ScepterAir

・ Bluefield

10

This market scenario is 
analogous to EO market 

in mid 1990’s
– Landsat Vs 

DigitalGlobe’s QuickBird

Science Missions vs 
Operational 

Missions



What Customers are asking for :

• Energy and mining customers 

• Fugitive GHG emissions from uncapped pipelines, pipeline leaks, leaks from fracking (TBD ppb over 
clutter of 2000 ppb)

・Super emitters follow the 20/80 rule (20% of emitters produce 80% of emissions)

・Unreported factory emissions (>100kg/hr)

・Monthly or more frequent revisit

・Monitor large oil basins and factories, globally

• Agriculture customers

・GHG missions that meet the permits from regulatory agencies

・In early discussions
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GHG Analytics Community
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Customer needs

Fugitive emissions from Fracking and 
Pipeline Leaks

(super emitters cause 50% of 
contamination; 70% ground resources 

wasted trying to identify leaks)

Methane leaks from coal mines Air quality management districts 
managing pollution levels 

Manure operations and feedlots, rice 
crop emissions

Methane leaks from Land fills, Wetlands, 
Transportation, Military Applications

Recommend cosmetics for consumers 
based on air quality

GHG of interest to customers



Customer needs

Coverage

Global

(Oil basins,  refineries, ag 
fields, feedlots, cities, landfills, 
wetlands, power plants)

Temporal
Hourly to monthly

(Energy – monthly, AQMD  -
hourly, cosmetics - hourly)

Spatial

Point sources and large areas

(Oil basins,

Pipeline leaks, coal mine 
emissions, …)

Analytics
Point source emissions

GHG pooling 



How do we get the data ?

Access Options

• Direct Access

• Subscription 

Satellites & Operations

• Sensor Selection

• Satellite Design

• Satellite Launch/Rideshare 

• Satellite/Ground Systems Operations

• Program Management Office

• Prime Contractor



Analytics
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Closing Thoughts 

• Yes we can identify GHG from space

• Quantifying what we can do from space is work in progress

• Key factors

・Spatial resolution

・Size of area to monitor

・How often you want to monitor

・This is a emerging technology that will evolve over time Analytics will get 
sophisticated over time

・The  new space economy enable flexible and scalable

The new space 
economy is 
leveraging 
technology

such as 
• small rockets, 
• frequency of 

launches
• Additive 

manufacturing
3D printing

• Commercial off 
the shelf 

technologies 
• Advances in 

satellite 
communications
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