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A Why methane?
A What is inverse modeling?

A Examples: Estimating European emissions
of methane; big Region approach and
4DVar

A Strengths and weaknesses
A conclusions
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Why Metha

A Long lived: local sourcesy

ne?

obal distribution

A After CQ,, second most important
anthropogenic GHG: Kyoto Protocol

A Surface observations and satellite data

available

A Shorter lived components (aerosol , NIO
specific Issuesbut also similarities
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report of tha workshop

“Atmospharic monitoring and invarse modeliing fior
verification of national and EU bottom-up GHG
inventories”

undar tha mandate of Climate Change Commitias
Waorking Group |

Casa Don Guanalla, Ispra, Italy (08-09 March 2007)

Editar: P. Bargamaschi

http://ccu.jrc.ec.europa.eu/
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What Is inverse modeling?

Model Parameters (P)

Model = Output (C(x,t))
Emission Estimates (P) I
Measurements (M(x,t))

A Optimize model parameters by minimizing the difference between
model & measurements=>improved emissions

A Minimize cost function:

difference of model calculations and measurements, taking into

account their respective uncertainties. /\/Q/S
Frank Pentener, HTAP, SPB, 2009 Envicnnrent ond
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02 ltaly

03 Fraonce
04 BENELUX
05 Austria

06 Spain

07 Portugal

10 Greece
11 Sweden
12 Finland
13 Denmark

16 North East Europe

18 Ukraine-+ Belorus+Moldova
19 Alaskao+Canada
20 USA (without Aloska)
21 Tropical America

22 South America

24 South Africa
25 NearEast+CentralAsia
26 Russia

27 East Asio

29 Tropical Asia
30 Austrolio+NewZeolond

32 Antarctica
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2ol 4DVAR for inverse modelling
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-> pbi g region approach scal
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

-> [terative technique, originally developed for NWP,
allows optimization of systems with very large numbers

of parameters AND observations (n ~ 1076-10"8)
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