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Analysing satellite data for 10 vertical columns In polar and tropical regions
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SCIAMACHY

1) Motivation — iodine species In the troposphere 4) AMF considerations
Why is iodine important for tropospheric composition? Radiative transfer :  Applied code: SCIATRAN (Rozanov, et al. 2005) UThe lower the albedo, the lower the
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» Possible growth to cloud condensation nuclei A Impact on radiation balance j surface albedo. 1 mixing ratio (VMR) Up  oq| —smizsom used in Fig. 6) and influence on the AMF, differences remain
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[ 10 ]_._.[ 1,0, | —— ’ 5) 10 vertical columns above Antarctica
Nucleation procedure “e”f;‘,ggggz_ Time series of 10 vertical columns above Antarctica from SCIAMACHY observations: Monthly means within 2004-2009 Figure 4: Vertical columns of
Example of catalytic O; depletion (X=I,Br) 10: SEP 2004-2009 I0: OCT 2004-2009 10: NOV 2004-2009 I0: DEC 2004-2009 10: JAN 2004-2009 0: FEB 2004-2009 I0: MAR 2004-2009 Ve o IO above the Antarctic region.
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Monthly means are additionally
averaged over six years (2004-
2009) each. An SZA
dependent AMF for a 1km box
profile of IO and 90% surface
22 glbedo has been applied (cp.
wio: FIg.  2). The maps show
00 Several details on the spatial
and temporal variation in the
|O distributions.
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Sources of atmospheric iodine
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* Mainly maritime sources identified, release pathways not yet fully understood
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 Biogenic release by certain types of algae/phytoplankton: |,, CH.l,, CHICI, etc

* Inorganic release: e.g. surface reactions of O; with |-, yet unknown pathways

2) The SCIAMACHY Instrument « Strong variation in space & time: enhanced IO is observed in different areas at individual times

SCanning Imaging Absorption spectroMeter for Atmospheric CHartographY » Areas affected include sea ice, coast lines, parts of the continent and ice shelves
» Assuming box profiles of 10, vertical column amounts can be directly converted to mixing ratios
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Figure 5: Sea ice concentration around
¢ the Antarctic continent within same time
.~ period as above (2004-2009) for
© Qctober (left) and November (right),
where concentrations are decreasing.
Dally ice concentration data provided by
L.Kaleschke and G. Spreen, Institute of
Oceanography, University of Hamburg,
Germany (ftp-projects.zmaw.de/seaice)
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AMSR-E Ice Concentration: Oct 2004-2009 AMSR-E Ice Concentration: Nov 2004-2009

« UV-Vis-NIR spectrometer onboard ENVISAT oy
» spectral range within 214 — 2400 nm AL

Striking feature of 10 occurrence above Antarctic sea ice:

e Occurrence is confined to late spring, typical ring like shape is fully developed in November

e Later and temporally shorter occurrence of IO as compared to BrO (present from August for many months)

« observation geometries nadir, limb, occultation » Possible link to emissions by ice algae from below sea ice when ice gets more porous in late spring (cp. Figure 5)

» ground pixel size typically 30 x 60 km? SCIAMACHY onboard 6) 10 vertical columns over the ocean
ENVISAT, Monitoring the

e [aunch In 2002, mission assured until 2014 SWFMO CHLO.R2009 Chlorophyll a concentration [mg/m?]

e sun-synchronous orbit at 800 km altitude

Changlng Earth's Atmosphere, SCIAMACHY 10: 2004-2009 Ve 10 (Jan2004-Dec2009) Chia * Retrieval of IO above dark ocean Flgure 7. Demonstration of Standard retrieval Inaccurate retrieval
® mISSIOn ml ht be further extended pUbIIShed by DLR; 2006 20 S T 2 o Rt B ) 3 I’etrleva] Cha”engeS Left 10 VC: 01.10.2005 . 10 VC: 01.10.2005 clo
e | ; 1010 0 e retrieval settings than above the  amounts are below this
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- o 10 , Loy | Beow: g Antarctic, caution is necessary. colour scale. Right: Retrieval
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DOAS retrieval settings for 10 Differential i ——"

e 40 ey amounts in Eastern Pacific 438nm) showing artifacts of
Tod " . " " - 00 _ T — 0.3 . . . . I I I ms
Trace gases: NC)2 (223K)’ 03 (221K)’ 1O (298K) A:)SOFptlon 140 120 100 80 60 40 20 0 20 40 60 0 140 120 100 80 G0 40 20 0 20 4o 60 productivity. retrieval quality. L.e. large rms
Other features: Ring effect, stray light, 2nd ord. polynomial Spectroscopy Figure 6: 10 vertical columns (_Ieft) an_d C_hlorophyll-a concer_lt_rations (right) above the Southern P_acific and Atlar_ltic  No general, clear correlation of (root-mear_l-square) yalues. A
_ oceans. The Humboldt upwelling region in the Eastern Pacific shows enhanced IO amounts, IO in other upwelling _ cause for inaccuracies are fit
Result: Slant column amounts (SC) of the trace gases regions (African coast) is lower. Chl-a data are based on SeaWIFS and MODIS observations obtained from the O and Chl-a, but some relation  gifficulties at the 430nm
Giovanni online data system, developed and maintained by the NASA GES DISC (Acker and Leptoukh, 2007). seems to be present. Fraunhofer line.

Relevant definitions

SC (slant column): Trace gas amount integrated along the individual light path and 8) Summary and conclusions
then averaged over all occurring light paths.
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