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lodine in the troposphere

Why Is iodine important for tropospheric composition? [ ' ] hv ( 2| @
. . . 2 >
« Strong ozone depletion potential via catalytic cycles

* UV-Vis-NIR spectrometer onboard ENVISAT
* spectral range between 214 — 2400 nm

* Change of oxidation pathways, impact on OH levels @ {2|0 @ » sun-synchronous orbit at 800 km altitude

* Nucleation of higher iodine oxides 1,0, (e.g. I,0s, 1,0,) Example of catalytic O, depletion (x=1,8r)  * 9€0metries: nadir, limb, occultation
» typical ground pixel size 30 x 60 km?

* Possible growth to _CI(?Ud condensation nucle { 10 ]_»_»‘ .0, |—~— - launch in 2002, mission interrupted since 04/2012 Eﬁ{ﬁgﬁf%;;‘:ﬁﬁﬁhe

— Impact on the radiation balance : DOAS retrieval settings for 10 Changing Earth's Atmosphere,
- McFiggans o : . - ublished by DLR, 2006.

Sources of atmospheric iodine rucleation procedure otal, 2004. _Ilz_lrgg]g g\gggsw ﬁgzé(fgs?g ((ijgszirrg)t 'cigb(ggg}s()) I?ESA, artist}; impression)

Mainly maritime sources have been identified. Release pathways are not yet fully understood. Other features: Ring effect, stray light, Ditterential

Biogenic release by certain types of algae/phytoplankton: CH,l,, CHICI, I, etc h_V> I 2"d order polynomial Og\tg;%lrpﬂon

Abiotic source: e.g. via surface reactions of O,;, HOI with |-, DOM; and/or yet unknown pathways Resulting quantity: Slant column amount Spectroscopy

(integrated concentration along the light path)

|O above the Antarctic Region

Vertical columns of 1O above Antarctica IO occurrence in Antarctica and biological activity

« Average amounts of IO vertical columns over widespread areas lie between 1.0 and 1.5x10'? molec/cm?2  |O above sea ice In late spring might be related to melting sea ice
 Vertical columns are derived from slant columns assuming 0.9 ground reflectance (SCIATRAN calculations) » Antarctic waters are rich in chlorophyll-a

* Different areas exhibit enhanced 10: sea ice, ice shelves, continent and coast lines 0: 00T 2004200 ONOVEOG0D e | | ORI 1200 g, SOOI DO g

* Detailed spatial and temporal variation is visible in monthly averages (here: averaged over eight years)
* |O appears above the sea ice only In late spring time, when the ice gets more porous and, e.g., the contact
petween organic species in the water below and the air is facilitated
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Enhanced chlorophyll-a concentrations in
the water demonstrate the biological
activity in the Antarctic Ocean (left figure).
Regions rich in Chl-a partly coincide with
areas showing enhanced 10 amounts
(right). Here, 10 data use an air mass
factor for 0.05 reflectance for water
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< Comparison of IO columns (top) with sea surfaces and are masked by chl-a data.
Vertical columns of 10 above the Antarctic region using an AMF with 90% ground reflectance. Monthly means are additionally averaged over ice concentration (bottom). AMSR-E data: Chl-a data from GlobColour Project,
eight years from 2004 to 2011. Different regions show enhanced IO columns in different time periods. L. Kaleschke, University of Hamburg. funded by ESA, http://www.globcolour.info.

Comparison of IO with CHOCHO, Chl-a and diatom observations for oceanic regions

SCIAMACHY VC IO: 2003-2010 VCio
60 s — vy SCIAMACHY 10: 2003-2010 e 10 SCIAMACHY VC IO: 2003-2010 VCio SCIAMACHY 10: 2003-2010 VCio
E2AN /| [molec cm?] I O e i s — L A0 S i .
10| & 5 - 4 Jrors | [Eolec cm?] , [molec cm?] @ | [molec cm2]
. 140100 _ _ ] w— S | 540 WAy  1.8102 30| 1.8 1012
o2 * |O retrieval from SCIAMACHY nadir observations SRR O ] Eosioe oK 15107
S — 3.0 102 e . o . 4 2 O S 2 @ -l 12
20 3 ' ¢ | 36102 3 = | 12107 8 ,, 1210
: * Less sensitivity above oceans than over ice/snow Y E =10
~ 2 2.0 1012 : g ¥ @ 2710 § 9.010" & A 9.0 10"
..« absolute amounts need to be treated with caution L e e sotor O 60 10"
40 ' : : : : A 9.0 10" 3010 q0f 3.0 10"
i e _ ...~ * 10 IS present above some oceanic regions and coast lines | ot || o o
g0 EEE S O O G AR ETRT ' ) i e P N B e e R S T L : ) - e : ] , :
180-150-120 90 60 300ng3u 30 60 90 120 150 180 %0 50-140-130-120-110- 1(L)8n§|0udgo -70 -60 -50 -40 -30 *%302520-15-10 5 0 SLL%JFU%%ZS 30 35 40 45 50 55 60 %0 70 80 90 1080n191|%d;20 130 140 150 160
oH0 01.01.03- 311210 ohocho CHOCHO
60 A Y i _ SCIAMACHYVCCHOCHO 01.01.08 - 31.12.10 CHOCHO CIMACHY CCHOCHO 01 .01.03-31.12.10 CHOCHO SCIAMACHY VCchocho 01. 01 03 31.12. 10 CHOCHO
L \ ; | [molec cm?] 20 : 40 pe—— o= = 40 Sen
; P e S SrEliE A 2 5 =] [molec cm] g e M  [molec cm?

4 [molec cm?]

40 f 30

) 010+ ¢ Glyoxal (CHOCHO) is retrieved from SCIAMACHY by the ot 20 1o Immm
g, 0. DOAS technique (Wittrock et al. 2006) g o oM i 0010 o B
3 w010+ o \Wavelength window: 436 — 457 nm k] s010% gl s010 3 s PR

w oo« * Originates from hydrocarbon oxidation in the atmosphere o jjg Zjﬁlﬁﬁ -Zﬁlﬁﬁ

Yo o g g w e www ¢ Influences from biomass burning are present s e a " et B .
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. * Chl-a concentrations from diatom species in the ocean
025 are derived by PhytoDOAS (Bracher et al., 2009)

0.20

s * SCIAMACHY observations used at 429 — 495 nm
>19« Different phytoplankton types may emit different
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o0 Species and different amounts of iodine precursors
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-ontuce « Derived Chl-a amount depends on diatom depth profile g " "
South East Pacific: Oceans around Africa South East Asia
COnCI USiOnS The Humboldt current_ (from the IQ _anc_j Chl-a patterns show some Important region for troposphere-
Southern Ocean, forming a link to  similarity, e.g., enhancements above  stratosphere exchange. Enhanced
« Comparison between 10, total Chl-a concentrations and Chl-a from diatoms yields an ambiguous the biosphere around Antarctica) the Benguela current (SW coast); but 10 and CHOCHO observed at
picture: Several areas identified with positive relation between 10 and total Chl-a while other reaches the surface close to the no IO above the Mauretanian several locations (coasts/islands),

coast, waters are rich in biology. upwelling (NW coast), similar to the similar pattern to total Chl-a and

regions do n.Ot reveal such a relation (th-a_present but no IO).' . IO and CHOCHO are enhanced, diatom distribution. No 10 above Chl-a from diatoms. 10 is not
* In some regions, IO shows better relation with diatoms than with total Chl-a, e.g., Atlantic west of but the spatial patterns are inland Lake Victoria (i.e. no spectral  enhanced at some Chl-a rich

Africa, while some areas reveal |0 abundances but no diatoms, e.g. Horn of Africa. different. interference between Chl-a and 10). regions such as the Yellow Sea.
 Limitations of total and diatom Chl-a: derived Chl-a is biased towards the surface, but still data

. . _ Selected References Acknowledgements
* In the Eastern Pacific, Chl-a is partly present where IO and CHOCHO are enhanced, but the spatial E

pattern is not the same. . AIick.e, B., et al., Nature, 397, 572, 1999 The authors gratefully ack_nowledge fu_nding by ESA
.10 and CHOCHO both - d at | . ts_islands) in the SE Asi » McFiggans, G., et al.,Atmos. Chem. Phys., 4, 701-713, 2004 through the TIBAGS project, which is part of the
) and LHU are both enhanced at some locations (coasts, Islands) in the slan ocean » Gémez Martin, J. C., et al., J. Photochem. Photobiol. A, 176, 15-38, 2005 ~ CESN, and further financial support by the
with implications for troposphere-stratosphere exchange. - Rozanov A., et al, Adv. Space Res., 36, 1015-1019, 2005 University of Bremen; ESA/ESRIN, DLR and SQWG
.- T .. . for SCIAMACHY Iv-1 data; Chl-a data provided

« Additional factors presumably play a role for iodine emissions, e.g. phytoplankton type and the 'évlttrock, F., etal, GleosphyS- Re;- Le;t-,83?gob16804, 2006 through the GlobColour Project ACRI & the
i i i i i * Saiz-Lopez, A., et al., Science, 317, 348, 2007 GlobColour Team, funded by ESA with data from
chemical and physical status of the ocean/atmosphere. There also might be inorganic sources of I,. o' '~ di, A, et al,, Atmos. Chem. Phys., 8, 637-653, 2008 o NAGA oot GooEye A V\y” S/ wih data, from
* Bracher, A., et al, Biogeosciences, 6, 751-764, 2009 Network Funds for Phytooptics; EU for funding

www.doas-bremen.de

« Gottwald, M, Bovensmann, H., (Eds.), Springer, 2011 project SHIVA-226224-FP7-ENV-2008-1. Thank you
U t t B « Schdnhardt, A., et al, Atmos. Chem. Phys. Disc., 11, 33651-33688, 2011 to A. & V.V. Rozanov for SCIATRAN.



