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= Representing all relevant processes

To model the complete mercury cycle we need to implement all
chemical, physical, and biological processes that affect transport,
transformation (e.g. speciation, complexation, particle partitioning),
and bio-accumulation of mercury.

= Scale overarching high resolution model

The global mercury cycle includes processes that range from hemispheric
(e.g. atmospheric transport) to local scale (e.g. bio-accumulation,
resuspension). With our high resolution 3d hydrodynamic model we are
able to reproduce processes ranging from 1 m to several 1000 km.

= Closing the link between emissions and exposure

In order to support the successful implementation of the UN Minamata Convention
on Mercury it is necessary to close the link between atmospheric emissions and
methylmercury exposure in sea food. This is something current 3d hydrodynamic
mercury models are unable to do.
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The chemical mechanism
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" . Deposition

Atlantic outflow: -1200 Mg




E E E E Helmholtz-Zentrum

Dec —Jan —Feb s 505 Geesthacht

Centre for Materials and Coastal Research

Net budget: +950 Mg

Organic Matter
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Net budget: -450 Mg

- Deposition

Phytoplankton
Bacteria
Zooplankton

Organic Matter
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Net budget: +200 Mg
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Blue: atmosphere only model
Zingst 2000 Green: fully coupled model
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Bieser, J. & Schrum, C. 2016. Impact of marine mercury cycling on coastal atmospheric mercury concentrations in the North- arj®
Baltic Sea region. Elementa 111. '
Sprovieri, F., Pirrone, N., Ebinghaus, R., Weigelt, A., et al., 2016. Atmospheric mercury concentrations observed at ground- base"
monitoring sites gIobaIIy distributed in the framework of the GMOS network. Atmos. Chem. Phys. 16, 11915-11935.

=
™o




st Helmholtz-Zentrum

MeHg average seasonality (20yrs) 1111 Geesthacht

Centre for Materials and Coastal Research

?oeling

woog

! F}f Winter f. 4 Spring " j Summer ¥~ Autumn

_hylmercury [pg L _

150 200




International cooperation

& Knowledge transfer

= UNEP and Minamata Convention

UNEP Global Mercury Assessment Report
2018 including regionalized mercury models

= EU-FP7 Project GMOS n '
Global Mercury Observation System

= EU-H2020 Project ERA-PLANET (@

The European network for
observing our changing planet

= MMTF — Mercury Modelling Task Force
International Hg model inter-comparison

MSC-E —
I N mm Massachusetts arame. ™ (‘ r l I * I
I l Institute of (q ]

Technology -_d'{’- Consiglio Nazionale Environment and
mcu-B delle Ricerche Climate Change Canada

= Swedish Environmental Agency

Modeling the impact of historical
dumping sites in the Baltic Sea

Global mercury modelling:
Updale of Global Mercury
Assessmen t 2013

~Global Mercury ‘i? “"{'g‘
Assessment i
2013
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= A novel multi media mercury model

The MECOSMO modeling framework is the first and only fully coupled
3d hydrodynamic atmosphere — ocean — ecosystem model for mercury.

* Improved understanding of air-sea exchange dynamics

Based on temporal and spatial high resolution modeling we are able
to explicitly resolve the cross-compartmental mercury exchange.

* Feedback of ecosystem on organic and inorganic mercury cycle

We find that ecosystem processes (i.e. primary production, remineralization,
biological pump) are key for understanding the global mercury cycle.

= Closing the link between emissions and exposure
Based on the presented modeling system we are now able to determine the
sources for methylmercury exposure and predict the impact of emission changes.
Thus, supporting the implementation of the UN Minamata Convention on Mercury.
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