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GHG average concentrations mostly reflect the balance between their sources and sinks.  

Why monitoring GHG from space? 

Sources Sinks SWIR sat. Obs. 

CO2 Fossil fuel, fire, 
respiration 

Vegetation, ocean OCO-2, GOSAT, MicroCarb 

CH4 Wetland, rice 
paddies, fire 

Destruction by OH GOSAT, S5P, S5, Merlin 

N2O Agriculture, 
watse 

Photolysis and 
oxidation 

- 

2 

Increase since 
pre-industrial 
era: +31% 

x 2.5 

+18% 

IPCC, 2007 
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CO2 (1%) H2O (20%) O3 (10%) CH4 (10%) CO (10%) Tsurf (1 K) T (1K) N2O (2%) 
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IASI sensitivities to GHG 

The very small seasonal variability of these gases compared to their background values, combined 
to the strong dependence of IR radiances to atmospheric temperature and the simultaneous 
sensitivity of the channels to several gases, makes their retrieval challenging.  

7.7 µm 15 µm 

CO2 CH4, N2O 



IASI sensitivities to GHG 

-Non linear inference scheme based on neural networks (Chédin et al., 2003). 

ωWe retrieve a mid-tropospheric content: 
- clear sky only (no clouds, no aerosols) 
- by day and night 
- over land and over sea 

-The decorrelation between T/gas is easier to do in the tropics. 
 Ý better precision in the tropical region. 

-gas and T(p) are intimately correlated in the IR. 

      Ą Use of IR (IASI) and MW (AMSU) observations to decorrelate T from gas variations. 
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Typical vertical sensitivity 

ω Retrieval procedure (Crevoisier et al., 2009ab, 2013): 

-Based on the 4A RT code and the latest edition of the GEISA database. 

-Systematic radiative biases between RT simulations and IASI observations are 
computed using the ARSA database. 
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89 channels for CO2 (@15µm) and 24 channels for CH4 (@7.7µm) 

+ AMSU 6 and 8 

http://ara.abct.lmd.polytechnique.fr/index.php?page=geisa-2


Mid-tropospheric CH4 

At IASI 3rd conference back in 2013: retrieval restricted to the tropics, from Metop-A 
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15 Sept. 2015 



Mid-tropospheric CH4 

Since then:  extension to extra-tropical regions for CH4 

    

    

At IASI 3rd conference back in 2013: retrieval restricted to the tropics, from Metop-A 
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15 Sept. 2015 



Mid-tropospheric CH4 

Since then:  extension to extra-tropical regions for CH4 

   extension to Metop-B for both CH4 and CO2 

    

At IASI 3rd conference back in 2013: retrieval restricted to the tropics, from Metop-A 
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Metop-A + Metop-B provide full coverage in one day. 

15 Sept. 2015 



Mid-tropospheric CH4 

Since then:  extension to global coverage for CH4 

   extension to Metop-B for both CH4 and CO2 

   near-real time delivery (D+1) for both CH4 and CO2 

At IASI 3rd conference back in 2013: retrieval restricted to the tropics, from Metop-A 
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ĄNRT data daily delivered to Copernicus Atmospheric Service for 
assimilation at ECMWF 

Ą {ŜŜ {Φ aŀǎǎŀǊǘΩǎ ǘŀƭƪ ƭŀǘŜǊ ǘƻŘŀȅ 
ĄContribution to ESA-Climate Change Initiative-GHG (CO2 and CH4) 



Retrieval scheme 
A very important step: radiative monitoring of the instruments through computation of 
άŎŀƭŎ-obsέ ǊŜǎƛŘǳŀƭǎ ǳǎƛƴƎ Ŏƻ-located simulations (ARSA+4A) and IASI observations. 

see N. A. {ŎƻǘǘΩǎ poster #81 
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Monthly evolution 

AMSU 6 

AMSU 8 
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Impact on retrieved CO2 
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Retrieval scheme 
Characterization of radiative behavior according to scan angle 
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IASI channels 
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Scan angle 

Impact on retrieved CO2 

without correction 

correcting IASI 

correcting AMSU 

correcting IASI + AMSU 
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Scan angle 


