Observing iodine monoxide from satellite
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Motivation: Importance of iodine in the troposphere

Alodine belongs to the group of halogens (together with, e.g. chlorine and bromine)

Alodine is an essential element for vertebrates due to its function within the thyroid hormones

Ozone depletion via catalytic cycles:

AReaction of atomic halogens with O,
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Evidence for biogenic release by macroalgae and phytoplankton has been revealed.
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Inorganic release, e.g. via surface reactions of O, with I-, or yet unknown pathways

Current topics under investigation concerning reactive iodine:

Global importance and full source strength, spatial distribution and spatial-temporal variation,

open ocean sources, influence of particulate iodine on E a r trddiatien budget

Global view on 10 observations from SCIAMACHY

Satellite maps of 10 slant columns
The global map shows a multi-year average over 6 years of observations. Background Ref.

O in the East Pacific upwelling region:
possible connection to the biologically
active ecosystem (Humboldt current)?
IO amounts above oceans need to be
treated with caution, absolute values
are not stable with changing retrieval
settings. The connection between
lodine species, the biosphere, short-
trace and

lived Dbiogenic gases

atmospheric particles i1s a field of

ongoing research.

Enhanced 10 above Antarctica
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the continent, coast lines, and
the sea ice. The spatial and
temporal variations show many
detalils. (continued on the right)

Retrieval of minor trace gases

The detection limit is determined by the achievable residual RMS of the optical depth.

Typical residual RMS for the SCIAMACHY
measurements used here lies around ~ 2:104
A detectable 10 slant column: 7-:1012 molec/cm?
A ground VMR: between 0.7 and 35 ppt

Example 10 fit showing the scaled reference cross section (blue) and the measurement (red).
The difference between both curves is the residual and determines the quality of the fit. RMS = 1.7-104.

Notes related to the small amounts of 1O:

ADifferent background reference regions need to be applied for the Northern and
Southern Hemispheres (accounting for an interhemispheric gradient).

ANegative 10 amounts above clear ocean areas indicate retrieval interferences.

AThe tidal signal at mid-latitude coastal locations (e.g. Mace Head) can not be
resolved by current satellite observations.
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On the Northern Hemisphere,
unlike the South, 10
widespread and enhanced
Spring The
average shows enhanced IO at

IS not
In
time. multi-year
certain coast lines. Differences
between the two Hemispheres
point at biological origin of iodine
species and different biospheres.

Background Ref.: North Pacific

In late spring (November), enhanced IO is detected on

February March

the sea ice around the continent. At this time, the sea
ice becomes more porous and contact between ice
algae below the ice sheets and the atmosphere above
Is facilitated. Enhanced 10 abobe shelf ice regions and
the continent might be caused by transport in
combination with recycling on snow and aerosol

particles. Further research is needed here.

Summary and discussion

Summary

ASCIAMACHY is currently the only satellite instrument for which the retrieval of 10 has been demonstrated.

AThe single measurement detection limit is challenging, but in long-term averages, enhancements of 10 are observed.
ADetailed spatial and temporal variations, e.g. in the Antarctic area yield new insight into possible source processes
AMaximum 10 columns in seasonal/annual averages reach to about 7-1012 molec/cm?, i.e. an OD of around 2:10.

Points of discussion

ARelease processes are one main interest - biogenic origin may be supported by satellite observations i the Antarctic
region is a highly productive biosphere with high concentrations of ice algae and diatoms.

AOccurence of 10 on Antarctic continent is puzzling; transport/recycling might play a role; requires further investigation.
AEnhanced 10 in the Eastern Pacific might also be connected to biogenic release. Active biology and diatom
abundances there may support this idea. Laboratory studies show that diatoms emit organic iodine compounds.

AA reason for the differences between the Northern and Southern Hemispheres might be the diverse biospheres.
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