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Ocean/atmosphere exchange processes influenced by OIF

« Rapid vs. delayed response

* Long term vs short term effects

« Positive or negative feedbacks
on CDR
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Additional ocean/atmosphere exchange processes potentially influenced by OIF

Zeppenfeld et al. 2021

» Other potentially important trace gases:
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Global distributions of surface water DMS: particularly important in the SO
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Radiative impact of biogenic SO4 and primary aerosols

« Satellite obs. chlorophyll, cloud droplet
number (MODIS) -30

(A) Change in RSW due to SO4 and OM

* Modelled aerosol formation processes: g -s0
- biogenic SO, (DMS) el N

: T
- sea surface organic matter a0 Wy D 4 MR

(B) Change in RSW due to OM

ST -

* Allow total Reflected Shortwave radiation
(RSW) to be apportioned

Lat

Highest biogenic contributions occur in the
summer (> 10 Wm-2)

Lat

Match highest anthropogenic sources in the
Northern Hemisphere

McCoy et al. 2015
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Scales of response: OIF experiments Southern Ocean: DMS(P)
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Scales of response: OIF experiments Southern Ocean: DMS(P)
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Scales of response: OIF experiments NW Pacific: DMS
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Observations during OIF experiments: Rapid N,O response
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Longer term iron additions on DMS: KEOPS 2005
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Longer term iron additions on DMS: Modelling
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Natural proxies: ice core records of MSA and dust deposition

In this case — interesting because of
‘daily’ resolution.
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We have some advantages compared to 10+ years ago:

« Improved understanding of ocean and atmospheric processes
- workshop series, reassess ‘unintended’ consequences?
— which processes may really cause significant feedbacks?

« Make use of increasingly good atmosphere/ocean coupled models

* Improvements to analytical capabilities — e.g. higher resolution and
sensitivity of trace gas measurements

« Design experiments that incorporate relevant atmospheric /sateliite obs

HCR/HSRL/dropsondes on transit
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