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WHY CH,?

Major Sources:
landfills (12%)
livestock (18%)

rice cultivation (12%)
biomass burning (4%)
wetlands (34%)

from IPCC Guidelines for National GHG Inventories

e Long lived: local sources -global distribution

« After CO,, second most important anthropogenic GHG:
Kyoto Protocol.

* It has increased of a factor of 2.5 compared to pre-
Industrial levels.

 Surface observations and satellite data available
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TM5-4DVAR INVERSE MODELING

MEASUREMENTS verification:
Ground based stations (e.g.KyOtO pI‘OtOCO|)
monitoring of global CH, cycle

SCIAMACHY (ENVISAT): IMAP V5.0 [Frankenberg et al.,

2008]

INPUT Inverse mode
EVISSION ESTIMATES Jj OPTIMIZED EMISSION DISTRIBUTIONS [l
EMISSION ESTIMATES OPTIMIZED EMISSION DISTRIBUTIONS
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TM5-4DVAR: transport model

[%

« TM5 offline atmospheric transport model http://lwww.phys.uu.nl/~tm5/

(Krol et al., 2005)

* meteo from ECMWF
 global simulation 6° x 4°
ezooming 1° x 1° (Europe, ...)
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Coupled Inversion: SCIAMACHY + NOAA surface

measurements
SCIAMACHY (ENVISAT): IMAP V5.0 [Frankenberg et al., 2008]

surface background monitoring sites
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SCIAMACHY + NOAA surface measurements:

results
SCIAMACHY TM5—-4DVAR 01 09 2004 — 30 09 2004
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(B ergamaschi et al. 2009) o, et
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SCIAMACHY + NOAA surface measurements:
results

«Satellite gives lots of
additional information

Can change estimated
emissions by up to 50 %

-50.0 -35.7 -214 =71 7.1 2;.4 35.7 50.0 -25.0 -179 -10.7 -3.6 3.6 12.7 178 25.0
CH, emission [mg CH, / m*® / day] CH, emission [mg CH, / m® / day]

(Bergamaschi et al. 2009)



CH, inversion: tests with observational networks

Emission distributions:
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Sites location:

(Villani et al. 2009)
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CH, inversion: tests on influence of single stations

true emissions

MHD

CB4

(Villani et al. 2009)

tier Final Conference, Brussels 4-6 November 2009. M-G. Villani:



CH, inversion: observational networks results

corr=0.47 slope=0.25 const=11.68

(Villani et al. 2009)



CONCLUSIONS

* Methane emission estimates can be improved with the
Implementation of inverse modeling techniques

(modeling+ measurements)

 We expect a larger role for CH, data from satellites (global
coverage)

« Coupling to high-accuracy surface observations may be used to
(partially) correct for systematic biases of satellite data

 We need a careful selection of representative stations

 We need a larger extension of the current observing network
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http://www.ecmwf.int/newsevents/training/lecture_notes/index.html
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