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AbstractAbstract::

Ground-based FTIR instruments can provide a link between satellite (e.g. GOSAT) Ground-based FTIR instruments can provide a link between satellite (e.g. GOSAT) 
measurements of CO2, CH4 and other greenhouse gases to the existing ground-based in-measurements of CO2, CH4 and other greenhouse gases to the existing ground-based in-
situ network. To accomplish this, the total column measurements provided by the FTIR situ network. To accomplish this, the total column measurements provided by the FTIR 
firstfirst have to be calibrated against established WMO standards for in-situ measurements. have to be calibrated against established WMO standards for in-situ measurements.

In September/October 2009, the Max Planck Institute for Biogeochemistry (MPI BGC) In September/October 2009, the Max Planck Institute for Biogeochemistry (MPI BGC) 
organized an aircraft campaign within the EU infrastructure project IMECC. Aboard the organized an aircraft campaign within the EU infrastructure project IMECC. Aboard the 
aircraft, a Learjet 35A, were in-situ instruments (PICARRO for CO2 and CH4, CO analyzer) aircraft, a Learjet 35A, were in-situ instruments (PICARRO for CO2 and CH4, CO analyzer) 
and a flask sampler. Profiles were taken from 300 m to 12000 m over the TCCON stations and a flask sampler. Profiles were taken from 300 m to 12000 m over the TCCON stations 
in Bremen (Germany), Bialystok (Poland) and Orleans (France), Karlsruhe (Germany), in Bremen (Germany), Bialystok (Poland) and Orleans (France), Karlsruhe (Germany), 
Jena (Germany) and Garmisch-Partenkirchen (Germany). After the campaign, the flasks Jena (Germany) and Garmisch-Partenkirchen (Germany). After the campaign, the flasks 
were analyzed according to WMO standards at MPI BGC Jena.were analyzed according to WMO standards at MPI BGC Jena.

For the analyses of the CH4 data, the continuous in-situ profiles were first validated with For the analyses of the CH4 data, the continuous in-situ profiles were first validated with 
the flask results. After that, partial columns over the whole flight altitude range were the flask results. After that, partial columns over the whole flight altitude range were 
calculated. Extensions of this columns to the ground were done assuming constant CH4 calculated. Extensions of this columns to the ground were done assuming constant CH4 
volume mixing ratio in the mixing layer. The missing stratospheric part of the column, volume mixing ratio in the mixing layer. The missing stratospheric part of the column, 
which amounts to roughly 20% of the total column, was estimated using CH4 climatology which amounts to roughly 20% of the total column, was estimated using CH4 climatology 
data from UARS and other satellite instruments.data from UARS and other satellite instruments.

The methods and experiences gained from this aircraft campaign can be applied to The methods and experiences gained from this aircraft campaign can be applied to 
similar efforts for the validation of other ground-based as well as satellite instruments.similar efforts for the validation of other ground-based as well as satellite instruments.
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Jena had two overflights during the campaign. Jena had two overflights during the campaign. UnfortunatelyUnfortunately, on both , on both 
days  the sky condition was rather bad during the overflight. The sky days  the sky condition was rather bad during the overflight. The sky 
cleared up 30min after the overflight (after 2h on the 2cleared up 30min after the overflight (after 2h on the 2ndnd day) and  a  day) and  a 
series of series of measurementsmeasurements could be performed. could be performed.

Due to bad sky conditions during the whole campaign, Karlsruhe did not Due to bad sky conditions during the whole campaign, Karlsruhe did not 
get a real overflight. Only a nearby landing was performed. Nevertheless, get a real overflight. Only a nearby landing was performed. Nevertheless, 
a surprising amount of data could be a surprising amount of data could be acquiredacquired by the FTIR. by the FTIR.

Bialystok had two overflights on the same day. The sky condition was Bialystok had two overflights on the same day. The sky condition was 
good and a large number of measurements could be performed by the good and a large number of measurements could be performed by the 
FTIR. Compared to the FTIR data, the two aircraft datasets show a FTIR. Compared to the FTIR data, the two aircraft datasets show a 
different offset.different offset.

The FTIR retrieval was performed with GFIT (R091107), The FTIR retrieval was performed with GFIT (R091107), 
the official software of the Total Carbon Column the official software of the Total Carbon Column 
Observation NetworkObservation Network11 (TCCON). (TCCON).
The data shown in the correlation plot above, represent The data shown in the correlation plot above, represent 
the first the first iterationiteration  step of the CH step of the CH44  analysis. Most of the  analysis. Most of the 
FTIR data are gathered around the 0.989 x aircraft line FTIR data are gathered around the 0.989 x aircraft line 
that was originally that was originally introducedintroduced within the CO within the CO2 2 calibration.calibration.

The large error bars of the aircraft data mainly result The large error bars of the aircraft data mainly result 
from the from the uncertaintiesuncertainties  of the stratospheric part of the  of the stratospheric part of the 
CHCH44 and show, that  and show, that thisthis is still work in progress. is still work in progress.
Also the Also the differencedifference  in the offset between 1 in the offset between 1stst  and 2 and 2ndnd  
overflight for the BIK and ORL data is still under overflight for the BIK and ORL data is still under 
investigation.investigation.
A re-analysis of the FTIR data with a new GFIT release A re-analysis of the FTIR data with a new GFIT release 
(incl. a CH(incl. a CH44-HF correlation) will be done (mid 2010).-HF correlation) will be done (mid 2010).
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Platform:Platform:  
Learjet 35A, altitude range up to Learjet 35A, altitude range up to 13 km13 km

Instruments on board the aircraft:Instruments on board the aircraft:
• Picarro CRDSPicarro CRDS

(CO2, CH4, H2O)(CO2, CH4, H2O)
• Aerolaser VUV FluorescenceAerolaser VUV Fluorescence

(CO)(CO)
• Flask SamplerFlask Sampler

(CO2+isotopes, CH4, CO, N2O, H2, SF6)(CO2+isotopes, CH4, CO, N2O, H2, SF6)
• MeteorologyMeteorology


	Folie 1

