
Geophysical Research Abstracts
Vol. 14, EGU2012-3107, 2012
EGU General Assembly 2012
© Author(s) 2012

Inversion of atmospheric tracers and the representativeness error:
Coupling 4D-Var with a simple subgrid statistical model
M. R. Koohkan (1) and M. Bocquet (2)
(1) France (koohkamo@cerea.enpc.fr), (2) France (bocquet@cerea.enpc.fr)

[12pt,a4paper]article

[T1]fontenc [utf8]inputenc [left=2cm, top=3cm, bottom=2cm, right=2cm]geometry authblk



Inversion of atmospheric tracers and the representativeness error:
Coupling 4D-Var with a simple subgrid statistical model

Mohammad Reza Koohkan1,2 ∗, Marc Bocquet1,2

1Université Paris-Est, CEREA, joint laboratory Ecole des Ponts ParisTech and
EDF R&D, Champs sur Marne, France

2 INRIA, Paris-Rocquencourt research center, France

January 13, 2012

Abstract

A four-dimensional variational data assimilation system (4D-Var) is developed to retrieve carbon monoxide
(CO) fluxes at regional scale, using an air quality network. The air quality stations that monitor CO are proximity
stations located close to industrial, urban or traffic sources. The huge representativeness errors of these observa-
tions lead to a strong bias (simulated concentrations minus observed concentrations) of the order of magnitude of
the concentrations. 4D-Var leads to a mild improvement in the statistical indicators because it cannot adequately
handle the representativeness issue. For this reason a simple statistical subgrid model is introduced and is coupled
to 4D-Var. In addition to CO fluxes, the optimisation seeks to retrieve an influence coefficient for each station that
accounts for its representativeness. The method leads to a much better representation of the CO concentration
variability, with a very significant reduction of the bias and a Person correlation of 73% well above the 20− 30%
expected for a CO simulation compared with in situ observations. The resulting increase in the total inventory es-
timate is very close to the one obtained from remote sensing data assimilation. More generally, this methodology
and experiments suggest that it is possible to extract useful information from atmospheric constituent observations
strongly impacted by representativeness errors.
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