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Introduction
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SCIAMACHY Lunar occultaion stratospheric H,O measurements are presented here. Tablel: The SCTAMACHY lunar occultation ranges for the latitude, moon phase and the sza for the years 2003 - 2009

Fig. 2, a, b & ¢, Latitude, Latitude SZA Moon Phase
o sza and moon phase Min; 56.361° | 94.047° 0,539
The Southern Hemisphere SCIAMACHY Lunar distribution  respectively inimum -56. . .
. for the years 2003 - 2009. Maximum -88.902 °© 1115.921° 0.999
Polar Stratosphere Occultation | - . |
t The moon phase and solar zenith angle values determine the quality of the spectral signal. For

ANIARCTIC POLAR STRATOSPHERE measurements the lunar occultation H,O study, the measurements with the moon phase > 0.75 and sza > 96 °
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o poarorter Qeone 0, Satun. | SCIAMACHY carries out the luqar were selected to obtain the H,O profiles with strong signal.
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sun-synchronous orbit of Envisat and & Sciatran uses for radiative transfer calculations. The averaging
Mar E1 Begirs Sty the position of the instrument on the | kernels below 39 km have sharp peaks indicating higher
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Fal satellite. SCIAMACHY executes lunar sensitivity of the retrieval for this range. The averaging
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_ moon is followed is around 17 km = The SCIAMACHY lunar occultation H,O retrieval profiles were compared with the solar
0c concs upto more than 350 km. Table 1 shows ' gccultation water vapor measurements from the ACE-FTS (Atmospheric Chemistry Experiment
" » the yearly Southern P{lemmphere Fourier Transform Spectrometer) instrument on board the Canadian Satellite SCISAT-1. Within the
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Time: White=Day, Black ~Night; H. Alt. ~Higher Alitude, L. Alt. ~Lower , ge ( phase > 0.75 © and sza > 96 ° and were used for the analysis/comparison (examples:- fig. 4).
Altitude. Blue cells indicates the SCTAMACHY lunar occultation coverage. Column 1n table 1) Spans eaCh year
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Fig. 1- a, the spectral fit and fig. 1-b, the residual plots for the selected wavelength window for the measurement on 23 Mar., 2005, orbit = 16006, sza = 109.137 In general the prOﬁleS frOm bOth inStrumentS ShOW d VeI'Y gOOd agreement at all altitude levels between
and moon phase = 0.931 for the tangent height of about 24 km. The w.l. region 1350-1420 nm is selected to remove the absorption by CO, around 1430 nm. . . . .
Green line in plot ( a) indicates the modelled differential optical depth of H,O and the red line stands for the measured differential absorption spectrum of H,O. 17 to 5 O km (exampleS> ﬁg 4-a & b) Wlth Very Small relatlve dlfferences (Flgures 4_C & d) FOI' the 80
The residuals (plot b) are within the order of 0.005. selected SCIAMACHY — ACE measurements, the mean relative deviations (rmd) are less than 2.5%
e Detection and removal of bad pixels during data extraction. for 17-39 km and within 5% upto 50 km as clear in figure 5. The respective standard deviations of the
e Extraction of the lunar spectrum for 11 tangent heights between 17 to 50 km and mean relative differences (rms) are within 5% approximately between 17-39 km.
the selection of the tangent height above the atmosphere ~ 115 km as the reference
spectrum. Conclusions and Outlook
. . . » The first time SCIAMACHY Ilunar occultation water vapor study (for the southern hemispheric high latitude) is
® The Sciatran 3.0 settings comprised: presented here (the retrieval optimizations, the preliminary sensitivity studies and the validations).
® Implementation of the line absorber treatment by ‘esft’ (exponential Sum » The SCIAMACHY Ilunar occultation H,O measurements comparison and validation for 80 co-locations with the
~ S : - - - ACE-FTS instrument showed very good agreement specially for 17 to 39 km with the mean relative deviations lying within
fitting of transmissions) approximation using esft database and performin
5 , ) app 5 p 5 2 .5% and the standard deviations of the mean relative differences less than 5% for the same altitude range.
convolution. » Studies will be carried out to further improve the results for the stratospheric higher altitudes.
® Application of the tangent height dependent Tikhonov regularization to » The SCIAMACHY lunar occultation H,O retrieved dataset will be updated and its interpretation and analysis with
constraint the smoothness of the retrieved proﬁles. respect to the physical and chemical processes determining the distribution of water vapor in the southern
: : : : : hemisphere will be done. A complete processed lunar occultation H,O dataset is expected to provide a useful water vapor
® ~
Set.tlng the 51gna.1 to noise ratio (S/N)~ 425, estimated from the fit database.
residuals of the retrieval. » Further validations with other water vapor products will be performed.
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