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Outline

ÅWhy methane?

ÅWhat is inverse modeling?

ÅExamples: Estimating European emissions 

of methane; big Region approach and 

4DVar

ÅStrengths and weaknesses

Åconclusions
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Why Methane?

ÅLong lived: local sources -global distribution

ÅAfter CO2, second most important 

anthropogenic GHG: Kyoto Protocol

ÅSurface observations and satellite data 

available

ÅShorter lived components (aerosol , NO2) 

specific issues- but also similarities
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http://ccu.jrc.ec.europa.eu/
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What is inverse modeling?

Model

Emission Estimates (P)

Model Parameters (P)

Output (C(x,t))

Measurements (M(x,t))

Å Optimize model parameters by minimizing  the difference between 

model & measurements=>improved emissions

Å Minimize cost function:

difference of model calculations and measurements, taking into 

account their respective uncertainties.
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TM5 transport model used for 

inversions

Åoffline atmospheric transport model

Åmeteo from ECMWF

Åglobal simulation 6o x 4o

Åzooming 1o x 1o (Europe, é)

Åhttp://www.phys.uu.nl/~tm5/

TM5 model ïatmospheric zoom model
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Big region: Global and European
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Schauinsland

Bergamaschi, 2005
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CH4 emission distribution ïa priori
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CH4 emission distribution - a posteriori
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4DVAR for inverse modelling

-> big region approach scales ópatternsô, difficult to take 

into account large amounts of measurements

-> 4d Var Optimization of emissions from individual 

model grid cells and source categories

-> can take into account continuous in-situ 

measurements, satellite data

-> iterative technique, originally developed for NWP, 

allows optimization of systems with very large numbers 

of parameters AND observations (n ~ 10^6-10^8)


