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Results and Comparison/Validation

1- Comparison/validation with the ACE-FTS solar occultation H,O measurements (Atmospheric Chemistry

Introduction

The Satellite: The Instrument: : : : :
: : : : Experiment Fourier Transform Spectrometer onboard Canadian Satellite SCISAT-1)

E . . SCanning Imaging Absorption spectroMeter for Atmospheric CHartographY, SCIAMACHY . . . .

nvisat:- on board Envisat (ESA). SCIAMACHY: vertical resolution=2.5km, ACE-FTS: vertical resolution=3 - 4km

. Sun- Collocation period: 2004-2009, Collocation Criteria: Distance < 1000 km & Time <12 hrs

Orbit :- Sun-Synchronous Instrument type: 8-channel grating Spectrometer
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Horizontal res. ~30x400 km the study of dynamics related to the southern hemispheric polar vortex. SCIAMACHY - ACE comparlson (ﬁg 6 l) rmd:- Wlthln 2.5% between 17- 32km 7.5% around 35km and within

5% for 37-50km. rms:- Within 5% between 17-35km.

2-Comparison/validation with the HAL.OE solar occultation H,O measurements (HALogen Occultation Experiment)
SCIAMACHY: vertical resolution=2.5km, HALOE: vertical resolution=2.0km
Collocation period: 2003-2005, Collocation Criteria: Distance < 1000 km & Time < 12 hrs
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® Data Used: SCIAMACY lunar occultation L1B data, version 6.03 to derive the vertical profiles of

the stratospheric water vapor from around 17-50 km in the NIR spectral range. o SO s g 1 s o s S P stratosnhere. Harries ot al. 1996, Klev ot Al 2000),
o sca s ] 3 se Mean Rel Dlﬁ Plot (80|a HALOE(SF{))
° E E - 1 45; — Ei() —
® Wavelength Window: 1350 — 1420 nm, SCIAMACHY | 20050323.140437.1.0_16010 (24 km) naior 3 o maior 3 i — ]
. . . ~ ° i e AN N \ :g 35i_ Apriori _: E 35:_ Apriori _: FE\: 35; Apriori _i : :: I rmd
channel 6, avoiding CQO: absorption ~ 1430 nm ( Fig.1) g b {UJ A A $ ; 1 5 N _; 450 == C
1 [ /\ \ T E =20 ] = ] [| rmd <15.0% —— ms | ]
. . 8 - ! ' Fie.1 o5l ] 250 ] 251 ] i —— ]
® Extraction of the lunar spectrum for 11 tangent heights goop | | ig.1) ; 7 ] a0k -
between 17 to 50 km selecting 120 km as the reference 7 b N o e N I NS - Y =N ]
° ° i ‘\3160 T 13;80 iiiiiiii 10 10 H,0 mo;/gma 10 A ° Ho(mgg/om) * HO (moltens’) B ]
Spectrum, and detectlon and removal Of the bad plxels. Wavelenght [nm] ( ) SCIA-HALOE Relative leference ( SCIA —HALOE ) / (( SCIA + HALOE ) /12) f'_, 35 | rmd <20.0% l
5 (REL AL SCIA [20040304 051307 1 0 10508] _ HALOE [20040304095545] 5o (o SCA 120000304 133733 10 o3l - HALOF [20040304175443] 50 ReL AL SCIA (2504534 201725 10 10517 - HALOE [20040305001757] o | - |
° ° ° ° [ [ r E L -
SCIATRAN 3.0 application as a Radiative | : £ I 5 17-47km < -
i wk ] 40;_ _ <L 30 R N rms <5 % .
Transfer Code & the Retrieval Code (Fig.2): Ll | U | ; = ]
. ) ' SCIATRAN 3.0 3 O ] 7 ] i —¥— ]
The SCIATRAN 3.0 Adaptations: . P ] ] 250 oo I .
® Implementation of the line absorber treatment Measured Spectra = ] 7 f : f
. . . . 200 “r E 200 ] 20 = _
by the ‘esft’ ( exponential sum fitting of transmissions) l mrations 5 W , o —— o , ; : = \
. . . . Vo @ 08 04 02 00 el OF 00 0T Ry mOe densites O8O i nOwe dmaies T ° S R N . S R B
approximation ( esft parameters calculation using . . v 3 s Figures description same as with the ACE comparison 0.4 0.2 0.0 0.2 0.4
: I L 90
HITRAN 2008). Forward Model E——— Difference ?g : u Mean Rel. Diff. Scia—-HALOE (SR)
. . . . . (RTM) Spect Simulated/ measured 0 @ @ _ 1 . o thi o _ 2 o
® Applied Convolution for the intensity and radiance S pectra e % 2 SCIAMASHY HALOE comparison: rmd.0 Within 5% between 17-32km, reaching 20% around 37km and
[ ] [ ) [ ) [ ] [ ] L A 1 1 - .- 1 1 1
slit function where the internal wavelength grid is Spectra Weighing ! : g within 15% for 37-50km. rms:- Well within 5% from 17 till 47km.
1 “ [ ] [ ) [ ) [ ] [ ] [ ] [ ]
read from esft database for RTM calculations. 2. Computes B I § @ 3-Comparison/validation with the MLS H,O measurements (Earth Observing System (EOS) Microwave Limb Sounder
. . . Weighting < > 8 ’ . -~
® (Constraining the retrieved profiles’ smoothness functions Improved Code onboard NASA's Ssatellite EOS-Aura)
° ° ° ° ° H O OE A A ® y y —_— o y y == ~ - -
by the “Tikhonov regularization” which applies Mo 4 (OE) SCIAMACHY: ve.rtzcal rfesolutzon 2.5km, MLS: .vertza.ll rf.zsolufwn 1.5km ~15km, 3.5 4..6km at 20-50km, >5.5km at >50km
) ) * « . « Mean Rel. Diff Plot (Scia-MLS)
an approprlate Tikhonov parameter value (3'5 ) esft database Tikhonov 0 SCIA (20080507 1004101, 0,37565] , MLS (23-c00 20094127 TSISOTZLS 5o SCIA (20050507 102504 1.0, 37567) ﬂf.”:.mfﬂ-wf’ﬂd.%ﬂ-rﬂ:;?tal 5}323307ggggﬁi}};gagiﬁmm S0 __‘ D I — S /:
preventing loss in the measurement information. Cross sections Pafameters/N Apriori s ] — n ] | rmd<1.0% — md| T
® Signal to noise ratio, (S/N) estimated from the fit Fig.2 e s e " 5 -~ ms| 1
residuals of the retrieval. § . § ] §; 1 " | rmd 2.5-5.0% .
. . 3 302— - g 302— 3 5 30? ] 40 __ __
® Shift & squeeze applied on the reference spectrum 23 March, 2005, orbit =16006, sza =109.137°, ] SR E y :
w.r.t. the measured spectrum & on the modelled moon phase =0.931, Tangent Height =24 km ] EI S - ]
Spectrum W.I'.t. the measured SpeCtl’um (lmprOVeS BB ] fU 5‘1 f i f\i \ o 1010 T 1002 10 1014 10'® 1010 1011 1012 1013 1014 1013 1019 o 2 e 1014 CI B |
? A A J\/ "\ fh/\‘ NN A N 12,0 ot 11,0 (molcn’) 0 (ot g2 [ 17 - 50 km < -
1 8 ooop | (VA Ny 1 N ,5 ULV TARAS L V - ive Di + 2 i =~ 8.0% i
the residuals). LAY / WY rigsa s s M T DTS~ (SO MLE) (SCATME)LD) g e 0] mesan X
Spectral Fit Plot (Fig.3.a z By ! ;F ' . 45’ ’ 453 ] 45; ’ [ ]
Green line = The modelled differential optical depth, 5 ~0.08 5‘1}| 3 sof 4oi ] 4o; o5 rmd =5.0% ]
Red line = The measured differential absorption spectrum of H,O. e e —yre 3 35; T o ] § ol _ ]
20050?555?353%“%,15005 g 30; E 30; 3 g 30§, i h ¢ i
Good Fit 0.006 ' 7 N ! ) ool 20 B i
; \ ; . 25 5 ] : L | rmd <2.5% i
. . 0,004; i !1 5 f. ' f’. | p 20; 20; ] 20; L | ]
Residual Plot (Fig. 3.h) comef (N (L M ] Fig3.b) - . | o4 D'E oo D'E 04
The difference between the measured and the simulated differential = ot LA o il 0 Tl PN AT 1100 N A T VA R A R B A R Y Rnap O densiies ' h R ' '
transmitted spectra. N - =’ \ Y \| ! “ | ’ '.M; 1; l I _ e ] ’ o " . . Mean Rel. Diff. Scia-MLS o
I & SCIAMACHY — MLS comparison: rmd:- Within 2.5-5.0% forl7 till 32km, reaching 10% around 35km, within
° ° ° Ii | . , , ‘ ‘ , ] ° ° °
Restduals within 0.005 oo™ e e e e 2.5-5.0% for 39-44km and around 1.0% from 45 to 50km. rms:- Within 8% on the average for 17 till 50km.

Wavele 8 m]o
20050323 072247 _1_0_ 160086

4-Comparison/validation with the MIPAS H,O measurements (Michelson Interferometer for Passive Atmospheric Sounding
onboard ESA's ENVISAT satellite)
SCIAMACHY: vertical resolution=2.5km, MIPAS: vertical resolution=3km, MIPAS H O data version used=Version 4.0

: : : Collocation period: 2005-present, Collocation Criteria: Distance < 1000 km & Time < 12 hrs
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5 ™ oA - 2w Fig. 5, a, b& c, latitude, sza and SCIAMACHY — MIPAS comparison: rmd:- Within 1.0% for 17 till 22km, less than 5.0% from 23 to 41km,
2 g o & 05 ] $)s b ’ ’ < 1 < 1 s .
: 3 = | moon phase distribution respectively within 1.0% for 43-50km. rms:- Within 10% between 17 till 50km.
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| ot Conclusions and Outlook
e 90; “““““ P P P — A;o °-5; PR o o : ';;0 » The SCIAMACHY lunar occultation measurements have been used for the first time to derive the water vapor profiles for the southern hemisphere high latitudes and are presented here (the retrieval optimizations, the
Time ( days of year ) Time ( days of year ) Time ( days of year) retrieval & the validations).
Fig. 5. a) Fig. 5. b) Fig. 5. ¢) > The SCIAMACHY lunar occultation H,O measurements comparisons with the ACE-FTS instrument have shown a very good agreement (well within the reported uncertainties of ACE that are within 5-10% from 15-70 km).
o o - The comparisons with HALOE and MLS and MIPAS also showed good results.
The moon phase and solar zenith angle values determine the quality and the Strength of the spectral Signal. > Interpretation and analysis of the retrieved dataset with respect to the physical & chemical processes determining distribution of H,O in the southern hemisphere will be performed.
> From SCIAMACHY lunar occultation, CH, retrieval will be tried (longer lifetime of CH,, terminates Cl1Ox cycle in a denitrified polar vortex).
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