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IMAP DOAS
• Iterative Maximum a Posteriori DOAS (Frankenberg et al, 

ACP, 2005)
• Applied to SCIAMACHY channel 6 spectra, retrieval 

windows nearby 
(CO2 @ 1580nm, CH4 @ 1670nm)

• C++ core, simplified radiative transfer, convolutions in
each iteration step (FFT or multigrid binomial filters)
1 month data approx. 3 hours for CH4 and CO2 on a single 
CPU (3GHz)

• Challenging task: Retrieve small variations on top of a
huge background (CO2: 1.6kgC/m2, CH4: 8gC/m2)

• --> variations are small (lifetime of 8 years)



Using CO2 as proxy for CH4 (Example: Sahara)

Frankenberg et al., JGR 2006



First approach

CO2 assumed to be constant



CH4 VMR August through November 2003

Frankenberg et al., Assessing methane emissions from global space borne observations, Science 2005
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Plant emissions, Media response
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Second approach

CO2 modelled (TM3 by MPI Jena)



SCIA CH4 (2003-2004)

Frankenberg et al, JGR, 2006



Asia Frankenberg et al, JGR, 2006



South America Frankenberg et al, JGR, 2006



Africa Frankenberg et al, JGR, 2006



Cloud top height < 2.5km: global view 
(SCIA 2003-2004)

Frankenberg et al, JGR, 2006



Bergamaschi et al, JGR, in review

SCIAMACHY as used
In inverse simulations
(TM5 model, JRC Ispra)



A posteriori emission increments
In the tropics!
(Inversion based on NOAA CMDL
and SCIAMACHY)

Bergamaschi et al, JGR, in review



CH4 2005



CO 2005



Conclusions

• Global space borne retrievals allow a completely new view 
on methane 

• Application of CO2 as proxy enables global CH4 retrievals
with 1-2% precision; drawback: systematic biases due to
unaccounted CO2 variations

• SCIAMACHY seems to track plant emissions, inverse 
modeling for the quantification of global sources is on the 
way

• Despite major problems in the beginning, CO retrievals are
getting in shape

• See Posters by M. Buchwitz, H. Schrijver and listen to the 
following talks!



Websites (Data information, papers, thesis etc.)
http://www.sciamachy.org/products
Cfranken@iup.uni-heidelberg.de
http://satellite.iup.uni-heidelberg.de/~cfranken/





CO2 as Jack of all trades:
Cloud filter and proxy

Frankenberg et al., Science, 2005 




