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Experimental setupExperimental setup
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Previous high resolution measurementsPrevious high resolution measurements
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Fourier Transform measurements of water Fourier Transform measurements of water vaporvapor line parameters line parameters
in the 4200-6600 cmin the 4200-6600 cm-1-1 region region

Alain Alain JenouvrierJenouvrier, , LudovicLudovic  DaumontDaumont, Laurence , Laurence Régalia-JarlotRégalia-Jarlot,,
Vladimir G. Vladimir G. TyuterevTyuterev, Michel Carleer, Sophie , Michel Carleer, Sophie FallyFally, Ann , Ann CarineCarine  VandaeleVandaele,,

Semen Semen MikhailenkoMikhailenko
JQSRT, in pressJQSRT, in press

Experimental conditions:Experimental conditions:
Spectral range: 4200 Spectral range: 4200 –– 6600 cm 6600 cm-1-1

Absorption path: 30 cm to 1800 mAbsorption path: 30 cm to 1800 m
Pressure: 1.3 to 22.7 Pressure: 1.3 to 22.7 hPahPa H H22O + up to 340 O + up to 340 hPahPa of dry air of dry air
Temperature: 293 KTemperature: 293 K
Resolution: 0.015*, 0.010, 0.007Resolution: 0.015*, 0.010, 0.007  cmcm-1-1 (MOPD = 60*, 50, 74 cm) (MOPD = 60*, 50, 74 cm)
*: *: BrukerBruker definition definition
Parameters: positions, intensities, self- and air-broadenings,Parameters: positions, intensities, self- and air-broadenings,
                      air-shifts                      air-shifts
Molecules: Molecules: HH22

1616O, HO, H22
1717O, HO, H22

1818O, HDO from natural abundance waterO, HDO from natural abundance water
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Experimental conditions (HExperimental conditions (H22O):O):
Spectral range: 5500 Spectral range: 5500 –– 10000 cm 10000 cm-1-1

Absorption path: 200 to 1000 mAbsorption path: 200 to 1000 m
Pressure: 8.6 and 18.0 Pressure: 8.6 and 18.0 hPahPa H H22O + up to 336 O + up to 336 hPahPa of dry air of dry air
Temperature: ~ 293 KTemperature: ~ 293 K
Resolution: 0.015Resolution: 0.015cmcm-1-1 ( (BrukerBruker definition, MOPD = 60 cm) definition, MOPD = 60 cm)

Experimental conditions (DExperimental conditions (D22O + HDO):O + HDO):
Spectral range: 5500 Spectral range: 5500 –– 10000 cm 10000 cm-1-1

Absorption path: 600 mAbsorption path: 600 m
Pressure: 2.7 to 13.3 Pressure: 2.7 to 13.3 hPahPa of either  of either ““purepure”” D D22O or a 50%-50% mixtureO or a 50%-50% mixture
                  of H                  of H22O + DO + D22O + up to 300 O + up to 300 hPahPa of dry air of dry air
Temperature: ~ 293 KTemperature: ~ 293 K
Resolution: 0.015Resolution: 0.015cmcm-1-1 ( (BrukerBruker definition, MOPD = 60 cm) definition, MOPD = 60 cm)

Just been recorded, must now be measured and analyzedJust been recorded, must now be measured and analyzed
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Current low resolution measurementsCurrent low resolution measurements
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Experimental conditions:Experimental conditions:
Spectral range: 2000 Spectral range: 2000 –– 15798 cm 15798 cm-1-1

Absorption path: 60.73 mAbsorption path: 60.73 m
Pressure: 2.0 to 135.0 Pressure: 2.0 to 135.0 hPahPa + up to 965  + up to 965 hPahPa of dry air of dry air
Temperature: 304 to 330 KTemperature: 304 to 330 K
Resolution: Resolution: 2 2 cmcm-1-1 ( (BrukerBruker definition) definition)
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----- Path: 600 m, PH2O: 13hPa, T: 293 K

----- Path: 60 m, PH2O: 130hPa, T: 330 K

Wavenumber (cm-1)
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Comparing low and high pressure spectraComparing low and high pressure spectra

with the same P*L valuewith the same P*L value

Water, he saidWater, he said
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Ground based measurements at Ground based measurements at RéunionRéunion Island Island

August August ––  OctoberOctober 2004 S 2004 Stt Denis, 50m Denis, 50m

Water, he saidWater, he said
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Ground based measurements at Reunion IslandGround based measurements at Reunion Island

Water, he saidWater, he said

NDACC spectral regionsNDACC spectral regions
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Ground based measurements at Ground based measurements at RéunionRéunion Island Island
Water, he saidWater, he said

Isotopologue Microwindow (cm-1) Interference

MicrowindowsMicrowindows selected for optimal estimation method selected for optimal estimation method  inversion by inversion by AtmosphitAtmosphit
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Ground based measurements at Ground based measurements at RéunionRéunion Island Island
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• We could retrieve vertical profiles for HWe could retrieve vertical profiles for H22
1616O, HO, H22

1818O and HDO.O and HDO. The inversionThe inversion
procedure for Hprocedure for H22

1717O however diverges wildly, we still donO however diverges wildly, we still don’’t understand why.t understand why.

•• Even though the vertical resolution is quite low, the inversion definitively Even though the vertical resolution is quite low, the inversion definitively
shows the second maximum at around 4 km.shows the second maximum at around 4 km.

•• Using 2 properly chosen lines improves both the vertical resolution, the Using 2 properly chosen lines improves both the vertical resolution, the
sensitivity and the maximum altitude. Unfortunately, using 3 or 4 linessensitivity and the maximum altitude. Unfortunately, using 3 or 4 lines
decreases all that. Reason? Probably because of inconsistencies in the linedecreases all that. Reason? Probably because of inconsistencies in the line
parameters which were measured in the lab by different scientists.parameters which were measured in the lab by different scientists.

•• Can only retrieve profiles up to 5 or 9 km. But the spectra were recorded at Can only retrieve profiles up to 5 or 9 km. But the spectra were recorded at
see level. What about spectra recorded at 2 or 3 km see level. What about spectra recorded at 2 or 3 km aslasl? Like spectra? Like spectra
recorded at the recorded at the MaïdoMaïdo or the  or the JungfraujochJungfraujoch??

•• We still have quite some work to do to find the proper  We still have quite some work to do to find the proper microwindowsmicrowindows to to
enhance the results. This is what we are doing now, both for see level andenhance the results. This is what we are doing now, both for see level and
high altitude recorded spectra.high altitude recorded spectra.
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