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Methane is a greenhouse gas with 26 times the Global Warming 
Potential of carbon dioxide on a 100-year time horizon. (IPCC4, Ch2, 
Fig.2.21, 2007) 2

Why Methane ?



On a 20-year time horizon methane has even 72 times the GWP of 
carbon dioxide. (IPCC4, Ch2, Fig.2.22, 2007)
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Why Methane ?

Dlugokencky et al.  A Long-term Perspective on Recent Increases in Atmospheric CH4 Abundance, Global 
Monitoring annual Conference, 18-19 May 2020, Boulder CO.

Stable since ~1750 
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Increase until
~2000 

Again stable ~2000‐2006 

Recent
increase



http://www.asiapacificpartnership.org/pdf/CFE/meeting_seoul/workshop_presentations/09_M2M-APP_CFETF.pdf

Methane – Human Sources
(bottom up inventory estimates)

Fossil Fuel Industrial (FFI)= oil&gas+coal
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Recreational Vehicle‐based, mobile GC/FID 
measurements; since 2012 with Picarro
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Ira Leifer & RV            …          crossing the Mississippi River



RV‐based, mobile GC measurements
(2010)

Since 2012 with 
Picarro
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Noise vibrations are a serious 
problem with making mobile gas 
chromatography measurements on 
American highways. Here, a half 
deflated air mattress rests on a 
styrofoam peanut bed. Additional 
gel pads are under the GC and the 
entire system is connected to walls 
by bungee cords.

Used for several US 
trancontinental
surveys California ‐
Florida
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US methane surveys 2010 & 2012

Farrell et al., 2013

day
night



Some results discussed in detail in …
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Leifer et al., Atmospheric Environment, 2013

… are presented in the following



Many methane emission hot spots detected …
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… often
twice the
background
- or even much
higher -
detected over
extended
regions (e.g. 
several km)

Pensacola Bay, 
Florida

Alabama

Coal loading terminal

Natural gas power plant & pipeline

Leifer et al.,  Atmos. Environ., 2013



Kern River Oil Field (near Bakerfield, CA)
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Oil field

Los Angeles
S. Barbara

Leifer et al.,  Atmos. Environ., 2013



Kern River Oil Field: Surface methane
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Many strong plumes:

Leifer et al., 
Atmos. Environ., 2013



Gaussian Plume Model Inversion
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Error Minimization suggests 24.6 kTon yr‐1,
and an effective wind speed of  7.5 m/s

Kern River 
Oil Field

Leifer et al., 
Atmos. Environ., 2013



A Transcontinental Surface Dataset
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2010

Leifer et al., 
Atmos. Environ., 2013



Methane spatial pattern from satellites
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SCIAMACHY/ENVISAT
(2003-2005)

TANSO-FTS/GOSAT
(2009-2011)

Methane highest around Texas / 
Louisiana / Mississippi area in 
the US 

(but high values also over large 
parts of Mexico, eg, Cantarell Oil
Field)

Texas

Mexico
Florida

Florida

Mississippi
Louisiana

Leifer et al., 
Atmos. Environ., 2013



Seasonal dependence spatial pattern

16

SCIAMACHYAnthropogenic
(Annual)

Wetlands Winds

Leifer et al., 
Atmos. Environ., 2013

SCIAMACHY 
pattern seasonal
dependent mixture
of anthropogenic
and wetland
methane
emissions



Other regions: Mexico (e.g., Cantarell Oil Field)

17SCIAMACHY



Methane is a key greenhouse gas especially on relatively short (“political”) 
time scales (< 20 yrs)

Surface methane measurements, particularly using an adaptive survey 
approach including situational awareness of winds and potential area 
sources can investigate in detail diverse sources and estimate source 
strength via inverse modeling

Findings: Methane concentrations decreased to the east and west from the 
greater Houston area, center of US refining and distribution of petroleum 
hydrocarbons. Oil fields and refineries sometimes very strong sources.

Satellites together with ground-based observations and modelling critical to 
get the full picture. Requires good spatio-temporal coverage and resolution 
(e.g., CarbonSat)

Ongoing next steps: Planning for COMEX aircraft campaign

Summary & conclusions
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CO2 and CH4 aircraft campaing „COMEX“
A NASA/ESA collaborative remote sensing study in 

support of the future satellite missions  
HyspIRI and CarbonSat
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