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SCIAMACHY

10 global maps, fit results and discussion

lodine compounds receive growing attention due to their Exf‘mp'e ‘ Global distributions ~ of 10 from SCIAMACHY yield the following observations: % SOOI 0, ount ol i rov 2605 . Typical fit result : DOAS retrieval, fitting
relevance for the atmospheric composition, such as: reaction evere « pronounced 10 values are found in springtime Antarctica, esp. the Weddell Sea. L window 416-430 nm, on 1= Oct 2005.
*+ catalytic ozone destruction % « a pronounced 10 maximum in the Arctic region is not surely observed. Lat = 69.3°S, Long = 29.6°W.
« change of the oxidising capacity of the atmosphere « the largest 10 slant column in the monthly mean lies around 8:10'2 molec/cm?, but higher “ w“ n
« new particle formation (via higher oxides OIO, 1,05) o / values appear on single days. H . Toe
3 . i . . . =1 §
: . e @ ° « the noise in the 10 columns is rather high (several 1012 molec/cm?) but is reduced strongly by 3 Ring effect f
Main sources :marine organoiodines (esp. CHsl, CH,l,) \ Ji averaging over months. E o0 3
i ~ and|, as from seaweed, seasalt differert branches: + some ocean regions show negative values, i.e. smaller I0 amounts than the reference w b
Main experiments : laboratory studies & ground-based research fe:cgg:l\?vith g spectrum (tropical Pacific, white box), probably indicating some open issue. . i (3
e.g.: Mace Head, Ireland: 1O correlation with sunshine & low tideft! g 2 ) L : o i 50 Eow
i f f i ti + reaction with NO, NO, %60 150 120 90 60 30 0 30 60 90 120 150 180 NO. H
Halley Bay, Antarctica: 10 high values in spring timels! « self-reaction of 10 Discussion Longude 2 Jou
also important: - ] : : : N g e
. ) . 1| ¢ The current standard fitting window includes 2 intensive 10 Figure: Global map of 10 for Oct-Nov 2005 from SCIAMACHY data. The
Abundances : up to several ppt of 10 in the boundary layer(*4] = aerosol recycling of I absorption li S g| h ided. but the wind maximum in the Antarctic is standing out. Other regions with elevated ace [
o T 8] (2 G A ption lines. Some problems are thus avoided, but the window ) : Il (B
9 gas-pi | is small making fits rather sensiti levels also appear but are not as prominent and stable. The white box z2
Current question : Is it possible to detect IO from satellite? halogen reservoir is small making fits rather sensitive. indicates the position of the reference spectrum used for these fit resuits. 0 §
. . The deSired flttlng WindOW including the 3 most intenSiVe SCIAMACHY 10, slant ca'umns oct-nav 2005 SCVAACHV \? s\:nri(wmmnsucx nov 2005 & ::
H H A !\ [ absorption lines is currently not feasible due to problems with a s ™ -
The Satelllte instrument SCIAMACHY /\ Ring feature at 431nm. This will be analysed further. o an
SCIAMACHY (SCanning Imaging Absorption Spectrometer for Atmospheric ChartographY): . « Extending the fitting window to smaller wavelengths includes a 3 3 g“‘
« eight channel UV-vis-NIR spectrometer (240 — 2400 nm) onboard the ENVISAT satellite /\M\ smaller 10 band giving more robust results but emphasising H E O, i
(launched 2002) ) ) problems in certain regions. =
« sun-synchronous, near-polar orbit at 800 km altitude T =S
« several atmospheric trace gases can be retrieved . W e T ] ] fom
e.g. O, NO,, BrO, OCIO, SO,, HCHO, and H,0 m%‘? A ;’f : Important : The high values in the Antarctic spring do not crucially depend on the TR0 60 20 %0 60 00 00 90100 M U010 40 0 50 3 0 06090 0 180 10 Residual gm
« spectral resolution: 0.4nm in the visible wavelength range 5 |- e F»*’v A fitting window and settings and neither does the seasonal variation Global maps of 10 for Oct-Nov 2005 from SCIAMACHY for different fit settings, mainly %
« viewing geometry: nadir, limb and occultation (sun & moon) 27 ‘5/‘4 ey discussed in the next part. enlarged fittving windows towards smaller wavelengths (left: 412—430 nm, right: 410—430 nm). W
here, only nadir data are considered N I The values in the Weddell Sea hardly change, while other regions are stronger influenced.
« typical ground pixel size: 30 x 60 km? s — 4|

here, measurements are averaged to 60 x 120 km?2 O R Se Sonal variation in ntal Ctica
data version used: Level-1 Figure: One day global

(with dark current correction & spectral calibration) nadir measurements SCIAMACHY 10 sant columns sep-nov 2005

SCIAMACHY 10, slant columns decijan/ieb 2005 SCIAMACHY IO, slant columns mar-may 2005 SCIAMACHY 10, slant

s jun-aug 2008

Comparisons between 10 retrieved from satellite data with ground-
based, active Long-Path DOAS measurements were made.
Location: Halley-Bay, Antarctica (75.5S, 26.5W).

Halley Bay , Antarctica

Retrieval Settings and SCIAMACHY detection limit

DOAS retrieval settings
For the retrieval of 10, the Differential Optical Absorption Spectroscopy method was used.
Fitting window: visible spectral range (e.g. 416 — 430 nm, 2 absorption bands of 10)
Included trace gases: NO, (223K, 293-223K), O, (296K).

Other features: Ring effect, straylight correction, quadratic polynomial.

10 absorption cross section

strong differential structures in the visible range

-> 10 suitable for DOAS measurements

Max. absorption cross section: X, = 2.10-*” cm?molec

LP-DOAS results from the year 2004 by A. Saiz-LopezP®! suggest a
seasonal cycle of 10. Therefore, comparison with satellite data from
2005 is reasonable. In principle agreement with the LP-DOAS resullts,
highest 10 values appear around October and a smaller maximum
around March. Absolute values cannot be compared at this stage.
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Figures: |0 in the Southern Hemisphere for different periods in 2005 from polar spring (left) to polar winter (right). 209 == Awegelo
Seasonal Variation

Close to the Antarctic continent, 10 slant columns start to rise in September reaching the maximum in October.

0 ppt

absorption cross secton (107 c¥imolec)

Detection limit " k During polar summer, smaller positive values are found, and values increase again slightly in autumn. In winter, . 1
f : . ; ’ hardly any light is available, regions still receiving light show no elevated levels. TN
SCIAMACHY min. optical depth: order of magnitude 104. f . . AN - . . o } No data in pol:
13 =t £ ¥ lo data in polar

(SIN dependent, as the OD,,,, is approximately given by N/S) T This shOW§ parallels to the BrO cyc_le in the Ant_arctlc with its maximum in the same time. For the release of Br g . winter due to darkness
Ideal slant column detection limit; SCy,=OD,; /X ) vacum wavelongt () atoms, mainly heterogeneous reactions on sea-ice (frost flowers) are discussed(l. b M an  mn  oa o m o oty g g e O Now O

| I ! —E1n12 '"“l min,”max Figure: ) Ratio of ions in sea water: [Br]/[I] = 15 000. Therefore, either the release mechanism for I-atoms is a lot more { Morh ot year ) ) ) )
For 10 slant columns: SC;;,, = 5102 molec/cm?. Absorption Cross Section of 10 at fficient than for Br. or additional factors are relevant. The role of biol in thi le is probably of import Figures: Seasonal variation of 0, (left): measured with active LP-DOAS by Alfonso Saiz-Lopez, Jet Propulsion
This strongly depends on albedo, averaging of spectra, and room temperature and pressure, efficiel an for Br, or additional factors are relevant. The role of biology | 1S cycieis prol y of importance. Laboratory, NASA, CalTech, California, USA. (right): SCIAMACHY 10 slant columns within 500km of Halley Bay.
on possible systematic errors! For an albedo of 0.05 instead FWHM = 1.3 nm. (measured by
of 0.9 this limit lies up to 3 times higher. Peter Spietz, IUP Bremen) Conclusions Acknowledgements
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factor (AMF) and the altitude profile are necessary. T « highest IO values are found at spring time in Antarctica, and reach slant columns of 8102 molec/cm? in the unding of this project by the University of Bremen s gratefully acknowledged.
R B o 2 Gespite some | Selected References |
* AMF = 4.0 (a=0.90, SZA=70" e.g. Antarctic) = : despite some sensitivities to the fit settings, the maximum in the Antarctic remains stable. [1[ enkett P.S. Liss, B. Alicke, K. Hebestreit, and U. Platt: Short-lived alkyl iodides and bromides
* AMF = 1.1 (a=0.05, SZA=55°, e.g. Ireland) 2 + the 10 detection limit lies around 5:10*? molec/cm?, but strongly depends on albedo and systematic effects. at Mace Head, Ireland: Links to biogenic sources and halogen oxide production, JGR 104, 1679, 1999.
Assuming mixing up to o « for low values of 10 and in case of local effects, the detection limit of IO from SCIAMACHY is yet too high to | |[2] Solomon, S., R.R. Garcia, A.R. Ravishankara: On the role of iodine in 0zone depletion, JGR 99, 20491, 1994.
1km: VMR, = 0.5 ppt (Antarctic), VMR;,, = 6 ppt (Ireland) 0 ROR-A 1 allow for ensured detection, especially when iodine species are located only close to the ground. [3] Carpenter, L. lodine in the Marine Boundary Layer, Chem. Rev. 103, 4953, 2003.
100m: VMR, . = 5.0 ppt (Antarctic), VMR, = 60 ppt (Ireland). Figure: Block AMF calouated + more validation with ground-based measurements will be performed, esp. with ship-borne measurements in | |1 §icock £ Fobiulen & Fenter, 1 Bovesemann, and J. P Burtows: Measurements of odine monoside (10) above
-> the detection limit lies close to expected 10 amounts. with sciatran version 2.0. the Antarctic.

[5] Saiz-Lopez, A.: LP-DOAS observations of halogen oxides in coastal Antarctica, DOAS workshop, Bremen, 03/2006.
«in the future, the fit quality shall be further improved (esp. the Ring structure problem at 430-431nm will be [6] FrieR, U., T. Wagner, I. Pundt, K. Pfeilsticker, and U.Platt: Spectroscopic Measurements of Tropospheric lodine Oxide at

. . Neumayer Station, Antarctica, GRL vol. 28, no. 10, 1941, 2001.
further investigated). ) ) _ _ _ [7) Kaleschke, L. etal.: Frost flowers on sea ice as a source of sea saltand their influence on tropospheric halogen chemistry.
« the importance of 10 on a global scale shall be estimated with respect to formation of condensation nuclei GRL, 31, L16114 doi:1029/2004GL 020655, 2004.
and ozone depletion. 8] A. Rozanov, V. V. Rozanov, and J. P. Burrows: A numerical radiative transfermodel for a spherical planetary atmosphere,
U n i Ve rs i tét B re e n J. Quant. Spectrosc. Radiat. Transfer 69, 491, 2001.

see also: www.iup.physik.uni-bremen.de/doas



