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Background & Aim

Mineral Dust &
Anthropogenic
Fe Emissions

Atmospheri o« Combustion sources of Fe (~5%).

Processing of Fe

Fe 1n freshly emitted soil dust 1s mostly insoluble, but it 1s hypothesized to be partly transformed into bioavailable Fe species du-

ring atmospheric transport through a variety of dissolution mechanisms.

Deposition over

orncean M This work aims to develop and constrain the atmospheric Fe cycle in EC-Earth to improve our understanding of

Ocean productivity relies upon bioavailable iron (Fe) for photosynthesis, respiration and nitrogen fixation, which makes the Fe bio-
geochemical cycle a key modulator of the ocean’s ability to uptake atmospheric CO».
The main external input of Fe to the open ocean surface 1s atmospheric deposition, which derive mainly from:
« Soil dust aerosol transported from arid and semi-arid regions (~95%).

Contact: elisa.bergas@bsc.es

the atmospheric delivery of bioavailable Fe to the ocean.
Methods

Fe-Dust emissions

ture of different minerals. The dust Fe content, speciation and abili- dissolution from minerals 1s treated explicitly as a kinetic process:
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Emitted Size Distribution we \.Vl 1mpr0y ¢ and apply 011.1’ extended etal. 2015).
version of brittle fragmentation theory

(Kok, 2011) to represent the emitted PSD of each mineral 1n each grid
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The percentage content in Fe of the different Fe-contai-  »*
ning minerals of dust that are considered in the model
has been taken from Nickovic et al. (2013). il
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Fe-Anthropogenic emissions ERR,

Dissolution scheme

Rather than a homogeneous species, as many Earth The model simulates aqueous-phase chemistry in aerosol water and
5y System Models assume, dust 1s a heterogeneous mix- cloud droplets as described in Myriokefalitakis et al. (2011). The Fe

2005 yr

D(pm) We plan to additionally include the Fe from
combustion into the dissolution schemes (Ito

Fe solubility in Surface Concentrations 2005 yr

Mpyriokefalitakis et al. (2015)
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Scaling factors of total Fe emissions to those of BC (Fe /BC) and OC ¢

(KFe/OC) for each of the emission sectors in the IPCC-ARS used 1n-
ventory have been derived based on emission estimates provided by

Ito et al. 20]<§).

Anthropogenic Fe emission
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Planned Experiments & Evaluation

Expected work outcome

DFe Deposition, Annual Mean

This study will allow to do fully coupled simulations that acount
for the effect of bioavailable Fe variations upon the carbon and
nitrogen cycles (currently ESM base the determination of the amount
of soluble Fe deposited over ocean on climatological information).

@ The implementation of a explicit mineralogy for dust in EC-Earth
will also allow a more detailed exploration of other effects of dust

on climate. 103 1e02

References

Ito et al. (2018) Scientific Reports, 8, 7347 ; Kok (2011) Proc. Natl. Acad. Sci. U. S. A., 108, 1016-21. ; Myriokefalitakis et al. (2011) Atmos. Chem. Phys., 11, 5761-5782 ; Myriokefalitakis et al. (2015) Biogeosciences, 12, 3973—-3992 ; Nickovic

et al. (2012) Atmos. Chem. Phys., 12, 845—-855. ; Perlwitz et al. (2015a) Atmos. Chem. Phys., 15, 11593—11627.

We thankfully acknowledge the computer resources at Marenostrum4, and the technical support provided by the Barcelona Supercomputing
Center and the Computational Earth Sciences team of the Earth Sciences Department. This work was funded by the Ministerio de Conomiay
Competitividad (MINECO) as part of the NUTRIENT project (CGL2017-88911-R). The research leading to this work has also recieved support by
the ERC Consolidator Grant “FRAGMENT” (grant agreement No. 773051), and the AXA Chair on Sand and Dust Storms at BSC funded by the

60°W

PISCES

OO

le-01

le+00
mg/m2/yr

AXA research Fund. Finally, also acknowledge financial support for this work by the National Observatory of Athens research grant (n2 5065).

60°E 120°E 180° 180° 120°W 60°W 0° 60°E 120°E 180°
le+01 le+02 le+03 1e-03 le-02 le-01 le+00 le+01 le+02 le+03

‘P8 *  GOBIERNO

> DEESPANA

I | @ Time-slice experiments for the present-day and future climate
001 scenarios will be carried. We expect that projections will largely de-
pend upon projected changes in anthropogenic emissions.

@ Present-day simulations will be evaluated against available com-
pilations of total Fe deposition and concentration measurements.

90°N

60°N [+

30°N

OO

30°S

60°S

90°S

MINISTERIO
DE ECONOMIA
Y COMPETITIVIDAD

DFe Deposition, Annual
EC-Earth

mg/m2/yr

L ] - L ] *
.....
. '_-.-*- :o-.
LY
T T ]
.-':t...
l'!-l...'..
s

~ Research Fund

AN /4
J

European Research Council



