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Different model configurations
Modelling CO, cycle : forward modelling
Modelling CO, cycle : inverse modelling
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Other gases :

N,O : talk by Rona Thompson
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@ Forward modelling
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Multi-species simplified chemistry model @
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Modelling CO, cycle : forward modelling



Upper air data
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@ Upper air data

Scatter plots model / measurements
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@ Vertical profiles : Orléans profiles (France, winter 2003)

- Underestimation of winter surface CO, concentrations (LMDZ)

- Difficulties to properly reproduce PBL height in LMDZ
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@ Surface continuous data in Europe
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@ Surface continuous data in Europe
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@ What model layer to be extracted ?

Problem with mountain sites
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@ What model layer to be extracted ?

Normalised Standard Deviation
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Modelling CO, cycle : inverse modelling



@ TRANSCOM intercomparisons

* International effort to compare transport models

« Example for inversion comparisons :
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@ TRANSCOM intercomparisons : CO, inversions

CO, flux anomaly in GtC/yr
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@ CO2 / CH4 simulator

* QObjectifs

Relier la précision en terme de concentrations en CO, atmosphérique
observées a une précision en termes de flux de CO, émis par la surface

Comparer |'apport de différents scénarios d'observation

* Principe

Erreur a posteriori sur les flux de CO, émis par la surface indépendante
des observations elle mémes : A = (HTR1H+B-1)1

 Exemple : satellite versus réseau sol

Mode alterné = DayMix (1 jour NADIR 1 jour GLINT)
résolution spatiale : 10 km, modéle d'erreur : OCO + systématique

Réseau sol : réseau existant, réseau existant + réseau hypothétique A
DayMix10 + réseau sol existant



@ Satellite vs. Surface network

Number of observation constraints
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Satellite vs. Surface network
Error reduction in %
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@ Accounting for Transport model errors

* Impact of transport errors on flux inversion
« Collaboration with Univ. of Edinburgh Coordination Action Carbon

« Exploit GOSAT observations simulated with either LMDZ
(consistent with inversion system) or GEOS-CHEM (inconsistent
with the inversion system)
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Modelling CH, cycle



@ Litterature range of methane sources and sinks (TgCH,/yr)
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@ Evolution of atmospheric methane (surface)
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@ 2006-2008 anomaly in methane emissions
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Optimized concentrations are consistent

with independant SCTAMACHY CH,

column-averaged data
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Exemple : South America
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@ Conclusions 1

- LMDZ is a state-of-the art global low-to-middle
resolution model comparable to other global models

- Very good for large-scale simulations (upper air) or global
inversions (monthly, CO,, CH,, ..)

- Improvements of the PBL scheme (e.g. PBL height) are
necessary to be competitive with high-resolution global
models (TM5) or meso-scale models (CHIMERE) for the

representation of continental CO, variability.



@ Conclusions 2

LMDZ Strengths :

* Global model (long-lived tracers)

* One code to perform forward and backward simulations

* Part of the IPSL climate coupled model (synergies & support)

* Fast, possible integrations over long periods (30 years)

* Potential of improvement of continental PBL (New physics, thermals).

LMDZ Weaknesses :

* Global model (limited resolution & parametrisations)

* Variability of tracer concentrations in the continental PBL is underestimated
* Part of the IPSL climate coupled model (climate modelling constraints)

* Rough nudging to meteorological obs.
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