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The Multi-Compartment Hg Modeling and Analysis Project
(MCHgMAP)

= MCHgMAP is an international collaborative “Mechanistic Modeling” initiative to support the effectiveness
evaluations of the Minamata Convention and the Heavy Metals protocol of the Long-Range Transboundary Air
Pollution Convention (LRTAP)

= Broad objectives:
» Simulate spatiotemporal environmental (abiotic) Hg trends in air, land and ocean on global scale
» Determine/constrain modern-day environmental Hg cycling
» Analyze and attribute observed Hg levels and trends in air, land and ocean
» Project future changes in environmental Hg levels
» Determine/prioritize key knowledge gaps and uncertainties

= The MCHgMAP approach is detailed in Dastoor et al. 2024, The Multi Compartment Hg Modeling and Analysis
Project ( MCHgMAP ): Mercury modeling to support international environmental policy Geosci. Model Dev.,
Discuss. https://doi.org/10.5194/qmd-2024-65 , 2024

= Some related talks/posters at ICMGP 2024: Johannes Bieser (Session 18, Wednesday); Marilena Muntean
(Thursday); Aryeh Feinberg (Session 31, Friday; Poster #55); Anne Soerensen (Poster # 215)



https://doi.org/10.5194/gmd-2024-65

Modeling focus for the Minamata Convention Effectiveness Evaluation
Cycle 1

Anthropogenic Hg emissions Analysis of current environmental Hg levels and trends
and releases trends
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Environmental (air-land-ocean) Hg modeling and analysis
considerations
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> Sensitivity to global changes
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Modern-day Hg flux ranges are from recent modeling studies



MCHgMAP environmental (air-land-ocean) Hg modeling approach
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Observation data challenges for model evaluation and development

Preliminary model-simulated spatial maps for environmental Hg levels and fluxes with locations of observation sites shown

Contemporary Hg levels Limited media and spatial coverage Contemporary inter-media Hg fluxes
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MC Effectiveness Evaluation: Trend attribution and data

Inconsistency between rising anthropogenic emissions estimates and declining observed levels in recent

decades?

= |ssues:

- Emissions estimates (magnitude, speciation, distribution)
- observation representativeness

- global change (physical and biogeochemical processes)?
= Suggestions:
- Modeling maps useful for network design

- Passive sampling networks

- Measure all ecozones

- Standard and open global database

- Mass balance perspective to collocate observations

- More focus on inter-media fluxes — direct and indirect
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