X. ISSWG-14 Report of Session on Spectroscopy (R. Saunders)

The session commenced with two presentations from Agnes Perrin and Nicole Jacquinet-Husson who reviewed the status of laboratory measurements for IASI active molecules and the GEISA-IASI-2000 database.  Jon Taylor presented some new measurements from the ARIES interferometer over the tropical Atlantic and compared the measurements with simulations from HITRAN-96 and HITRAN-2000. He also presented some data on ARIES desert dust aerosol measurements. Finally although not formally part of the session Roger Saunders gave a presentation on the final conclusions from the ISSWG line by line model intercomparison experiment (LIE). 

x.1 Status of spectroscopic lab measurements

The table below summarises the current status regarding the laboratory measurements and theoretical calculations for each of the IASI molecular species. Some specific issues discussed in the session in the light of the LIE results are:

1. For H2O JPL (Toth) has added some missing lines but there may be more. Note the JPL line updates are a replacement of some existing line parameters not just an addition. In view of the importance of the water vapour absorption for IASI more efforts are needed here. The water vapour continuum version (CKD) must be consistent with the line database used (e.g. CKD2.4.1 for HITRAN-2000; CKD 2.4 for HITRAN-96). This dependence on the line database is not ideal and work should be directed to try and improve this aspect.
2. The CO2 line mixing coefficients from L. Strowe were computed for the HITRAN-92 dataset. Its validity should be checked for use with HITRAN-2000.

3. It is important to model the CO2, N2 and O2 pressure induced continua accurately. In particular the N2 continua at 4 microns caused significant departures between the line-by-line models.  
4. Measured O3 line intensities are consistent at the 1% level but not with UV cross-section data where agreement is only at the 3-4% level. In the light of the LIE differences for the ozone absorption band more confidence in the ozone line parameters is required. 

5. For CH4  the (4 band still has uncertainties for line mixing and widths. 

6. Molecular cross-section measurements are not over the full atmospheric range and so some extrapolation is required. The Freon bands also need to have their temperature dependence refined.
	Molecule
	Line position
	Line strength
	Line width
	Line mixing/continuum

	CO2
	OK

LPMA
	OK 

LPMA
	To be checked

LPMA 
	For 15 um band

 use Strowe P&R mixing

	CH4
	OK
	OK
	Underway

LPMA
	Calculations underway 

LPPM

	O3
	OK
	Underway

LPMA,DLR,GSMA
	Planned

LPMA/LPPM
	

	N20
	Underway
	Underway
	To be checked
	To be checked

	HNO3
	OK
	OK
	To be checked
	To be checked

	H2O
	Problem

JPL/LPPM
	Problem

JPL/LPPM
	Problem

JPL/LPPM
	Consistency with line database

	CO
	OK
	OK
	OK
	

	X-sections
	OK except temp dependence + limited range of atmospheric conditions measured 


Table 1  Summary of status of laboratory measurements and theoretical calculations. The institutes involved are also listed.

x.2 Status of GEISA-IASI-2000 database

The GEISA-IASI-2000 dataset was last updated in March 2001 under the direction of the GSIDC group which has met three times over the past year. There is a selection of 14 molecules + 6 cross-sections included.  The data format now includes space for error estimates of parameters although there are as yet no estimates included. There is a booklet available from Nicole Jacqinet-Husson on the database.  The server site is ftp://ara01.polytechnique.fr/pub/geisa/iasi2000/ from which data files, documentation and software to read the files can all be downloaded. The dataset can be made compatible with the current HITRAN format although it was noted a new HITRAN format is being planned. An extensive list of publications describing the updates is also available. Scientists making validation measurements of atmospheric spectra were encouraged to use the new database to see if it improves the fit to their data. 

There is also an aerosol database which includes the aerosol absorption parameters for the IASI spectral range. There are data from both the LITMS and OPAC datasets included.  More input needed here from Nicole. The dataset has not yet been widely validated.

X.3 Status of validation measurements

A mid-latitude summer profile was used to compare HITRAN-96 and HITRAN-2000 using GENLN2 as the line-by-line model. The additional water vapour lines in HITRAN-2000 are clearly visible in the window region around 800-1000 cm-1.   Other minor gas differences are also apparent (e.g. for CH4, and N2O). 

ARIES measured spectra from the tropical Atlantic with higher total column water vapour amounts

than the dataset used in the LIE report have also been used to compare HITRAN-96 and HITRAN-2000. The results showed that the HITRAN-2000 data was closer to ARIES data but there were still some simulated water vapour lines which don’t fit the measured data well (e.g. at 1127cm-1).  Jacobians computed from the model were used to derive changes to the water vapour profile necessary to make a good fit to the radiances in these lines.  It was shown that the profile changes required are unrealistic (i.e. outside the uncertainties of the profile water vapour measurement which includes coincident microwave radiances) and so the spectroscopy for these lines are suspect. Jon Taylor will provide a list of these badly fitted lines to the GSIDC.  It was also shown that nadir views are unable to discriminate between the different versions of the water vapour continuum, CKD2.X, but it is possible that zenith views will be able to provide a more sensitive test as to the accuracy of the different formulations.

Some recent desert dust aerosol measurements from ARIES were also presented. They showed a large slowly spectrally varying absorption feature up to 5 degK different from clear air in the atmospheric window region around 800-1100 cm-1. The TOMS aerosol product and AVHRR SST anomalies were shown to be correlated. Several different aerosol absorption/scattering models have been compared with the measurements but there are no definitive results yet. Anatoly Trotsenko will apply his model to these data. Jon Taylor also has a biomass aerosol case with ARIES measurements which is being analysed.

X.4 Discussion

It was recommended the GSIDC group should meet again in November 2001 to discuss the next update to the GEISA-IASI database and the validation of it. One important task is to compile a list of problem molecules and priorities, using the LIE report and Table 1 as input. From this list a new set of lab measurements can be recommended. The membership of the group will also be reviewed. 

The need to improve the water vapour continuum measurements & modelling was confirmed and it is hoped funding can be found for this. In particular the dependence of the CKD water vapour continuum on the line database from which it was derived is seen as a weakness in the current formulation. Jon Taylor will check again on the status of the VIRTEM RAL data. Claude Camy-Peyret observed lab work is a slow process that should be encouraged but field work will be quicker and the ISSWG should encourage further analysis of existing field data.

For CO2 line mixing improvements are required as shown in the LIE report.  Coefficients for HITRAN-2000 need to be generated.  Anatoly Trotsenko believes L. Strowe’s coefficients are valid for HITRAN-96.  He suggested we should be seeking a simpler implementation of line mixing representation in models. Also more laboratory data are required to clarify some of the differences with measurements.

Marco Matricardi pointed out that the new water vapour isotopes in HITRAN-2000 and the GEISA-IASI dataset had no parameters (degeneracy factors) which are needed within GENLN2 to model these constituents. The GSIDC meeting should discuss the way forward for defining these partition functions within the database.

The continuation of the LIE exercise was discussed. There is no urgency for IASI but there are several aspects which a further intercomparison could provide useful input for improving the spectroscopy. First a co-ordinator has to be found as Stephen Tjemkes is now too busy on other projects.  Roger Saunders took an action to identify a co-ordinator before the next meeting. It was generally agreed a cold dry profile should be added to complement the mid-latitude and tropical profiles already included. Some measurement datasets do exist (e.g. IASI balloon, ARIES data and ARM data with co-incident IMG spectra). There were also requests to include even moister profiles than the existing ARIES dataset and also to consider a zenith view dataset as this can be a more critical test for the spectroscopy in window regions. The co-ordinator once identified would decide which datasets to use.   

It was noted that there will be ENVISAT and AQUA validation campaigns over the next year. Vincenzo Cuomo is involved with the ENVISAT ground based validation.  EUMETSAT are supporting AIRS validation with two stations in Toulouse and on the Zugispitze.  These campaigns may feedback into improving the IASI spectral database.










