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Inverse modelling of European and global 
CH4 emissions 

Peter Bergamaschi, Matteo Corazza, Arjo Segers

Atmospheric CH4 observations (surface stations):
CHIOTTO, UBA(D), AGAGE, NOAA, EMPA, RHUL, ENEA

NitroEurope partners:
- ECN  (Alex Vermeulen)
- UK-MET  (Alistair Manning, Maria Athanassiadou)
- LSCE-CEA  (Philippe Bousquet, Rona Thompson, Isabelle Pison)
- MPI  (Ute Karstens)

MACC partners (satellite retrievals / IFS assimilation):
- SRON (A. Gloudemans, C. Frankenberg)
- ECMWF (R. Engelen) 
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coupling scheme C.Roedenbeck

[Roedenbeck et al., ACP, 2009]
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CH4 inversion 2006 (S1)
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CH4 inversion 2006 (S2)
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CH4 uncertainty reduction
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European CH4 emissions - country totals NWE

- no correction for natural sources
- no offshore emissions 

● scenario S1
o scenario S2  
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European CH4 emissions - country totals NEE

- no correction for natural sources
- no offshore emissions 

● scenario S1
o scenario S2  
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CH4 stations - statistics 2006 (S1) 
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CH4 inversions 2001-2006

[Bergamaschi et al, JGR, 2010]

11 European stations (5 CM, 6 FM)

2001-2006

NEU

19 European stations (9 CM, 10 FM)

2006-2007

relative uncertainty reduction

relative uncertainty reduction
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European CH4 - country totals
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MACC objectives

MACC GHG subproject

CH4 inversions

-> Setup of pre-operational processing chain

-> Improve CH4 inversion system 

-> Delayed mode inversion (every 6 months, ~5 month behind 
real time)

-> MACC reanalysis (2003-2010)
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TM5-4DVAR

ΔCH4 ~ 0.1%

surface background monitoring sites (NOAA/ESRL)

CH4 inversion system

SCIAMACHY (ENVISAT)

ΔXCH4 ~ 1%IMAP V5.5[Frankenberg et al., 2010]

IFS
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SCIAMACHY XCH4 time series

Sahara

[Frankenberg et al, accepted for JGR, 2010]
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First delayed-mode inversion 07-12/2009
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First delayed-mode inversion -> MACC website

http://www.gmes-atmosphere.eu/services/gac/ghg_delayed/
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plans

- glb6x4 -> glb3x2 (+ eur1x1 ?)

- OpenMP

- assimilate GOSAT data 

- IASI ?

- OH from MACC GRG
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