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Motivation

DMS from the tropical West Pacific to the stratosphere

Tropical West Pacific ship and aircraft campaigns

Ship/Model and HIPPO 2 a

ircraft: ON 2009
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Marandino et al., 2013

(DMS emissions from TransBrom ship campaign Oct 2009,

Kriger & Quack, 2013)

187

H
\I
|

Altitude (km)
i

'_\
ol
|

14

ATTREX aircraft campaign: JF 2014

r——

-10 £SO 0 5 10 15 20

DMS (ppt)

(DMS data pusblished in Newton et al 2018
ACPD revised; Andrews et al 2016 AMT)

HIPPO 2: HIAPER Pole to Pole Observations 2, ON 2009, Wofsy et al (2012)
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DMS fluxes

Eddy Covariance flux measurements

Lana predicts 60% higher DMS fluxes for
the West Indian Ocean due to i) higher
surface water concentrations, ii) quadratic
dependence of gas transfer velocity on
wind speed.
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FLEXible PARTiIcle dispersion model V9.2 (Stohl et al 2005)
ERA-Interim: 1°x1°, 3 hr input data (Dee et al 2011)
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DMS emission

DMS transport from
the tropical WIO to the
stratosphere (17 km):

* Forward trajectories from 1°x1°
grid over the tropical WIO box

e 1404 trajectories released every
day for Jan 2000 - Feb 2016

« DMS tracer decay (e /) based
on trajectory transit time (tt)
and lifetime (It)

 DMS atmospheric lifetime 1
day (Osthoff et al 2009)



West Indian Ocean transport regimes

10-day forward trajectories 8. Jul- 10-day forward trajectories 2014
7. Aug 2014
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DMS stratospheric entrainment regions
2000-2015
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Maximum WIO DMS entrainment to the stratosphere during MAM
when the ITCZ position lies in the center of the tracer release box.



How important are oceanic VSLS emissions
from the Indian Ocean to the stratosphere?
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[DMS: Kettle et al., 1999;
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2014 10/WP
Troposphere trajectory transit time

exp. decay 1 day
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DMS is a significant source for the stratosphere.



DMS transport efficiency 2000-2016

Interannual variability
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Annual cycle of DMS transport efficiency is more pronounced than interannual variability.



DMS transport to the stratosphere 2000-2016

Interannual variability
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DMS transport to stratosphere -
climate indices correlation
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Composites of SST and w@200 hPa

for maximum DMS transport to stratosphere
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Conclusions

Tropical West Indian Ocean is a significant DMS source for the
stratosphere:

i) DMS flux measurements in the tropical West Indian Ocean,
ii) Lagrangian transport modeling and,
iii) aircraft UTLS measurements above the tropical West Pacific.

Spatial and temporal varying oceanic DMS emissions matter for
the maximum stratospheric entrainment regions.

However, the global contribution of direct DMS source gas
injections is uncertain (large flux uncertainties).
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