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Deep 
(>1000 m)

185-340 Gg
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1000 Gg

Atmospheric modelling:
Aryeh Feinberg (IQF-CSIC)
Jan Gačnik (MSC-E/JSI)
Eric Roy (MIT)
Andrei Ryjkov (ECCC)
Noelle Selin (MIT)
Oleg Travnikov (MSC-E/JSI)

Ocean modelling:
Anne Soerensen (NRM)
Johannes Bieser (HEREON)
Ling Li (Nanjing Univ.)
Yanxu Zhang (Tulane Univ.)

Emissions and measurements:
Flora Brocza (IIASA), Brock Edwards (Univ. Manitoba), Yipeng He (Florida Intl. Univ.), Ilia Ilyin (IGCE), 
Una Jermilova (Trent Univ.), Jane Kirk (ECCC), Igor Lehnherr (Univ. Toronto Mississauga), Taylor Luu 
(ECCC), David McLagan (Queen’s Univ.), Marilena Muntean (JRC), Peter Rafaj (IIASA), Shuxiao Wang 
(Tsinghua Univ.), Qingru Wu (Tsinghua Univ.)

Model  Institution 
Atmospheric models
GEM-MACH-Hg  Environment and Climate Change Canada (Canada)
GEOS-Chem  Massachusetts Institute of Technology (USA)
WACCM  Institute of Physical Chemistry Blas Cabrera (Spain)
GLEMOS*  Jožef Stefan Institute (Slovenia)
Ocean models
ICON-MERCY  HEREON (Germany)
MITgcm  Tulane University (USA)
Multi-media mass balance models
Global Biogeochemical   University Grenoble Alpes, CNRS (France),
Box Model (GBBM)  Harvard University (USA)
Terrestrial model
2D air-land Hg   University of West Florida (USA), 
exchange model  Institute of Geochemistry, CAS (China)
*did not participate in the current round

Terrestrial modelling:
Jerry Lin (Univ. West Florida)
Xun Wang (IGCAS)

Mass balance modelling:
Hélène Angot (CNRS)
Benjamin Geyman (Harvard Univ.)

White paper: 
Dastoor et all., GMD, 
published 2025

MCHgMAP team

Multi-model ensemble

Multi-model simulating platform  Global atmospheric Hg emissions 

Geospatial patterns of Hg pollution

Global cycling of Hg in the environment

Long-term changes of atmospheric Hg Multi-media box modelling

Spatial variation of Hg in the ocean 

MCHgMAP: Tracking mercury in the environment to inform the           
Minamata Convention’s effectiveness evaluation  
Multi-Compartment Hg Modeling and Analysis Project 

Team lead: Ashu Dastoor (ECCC)

Multi-model assessment and attribution 
of geospatial variation and temporal 
trends in Hg pollution 

Aim

Objective
Informs effectiveness evaluation of 
multilateral environmental agreements 
(Minamata and LRTAP Conventions)

Coupling atmospheric, oceanic, terrestrial, and 
mass balance models for multi-compartment 
simulation of Hg dispersion 

Approach

Collabo-
ration

Integrates Hg emissions, monitoring, and 
modelling communities to enhance data 
collection and simulation processes

Temporal changes of ocean Hg
Ocean Hg in tropical North Pacific

Global levels remained largely stable 
(2010–2020), with natural variability 
(e.g., ENSO) driving short-term changes. 
Ocean Hg acts as a net emitter (300–900 
Mg/year) but shows limited temporal 
trends over the period. 

30S-30N degree tropical North Pacific mean surface layer THg concentration
spMMHG model spread

MMHG model ensemble
mean 0.52 pM
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Surface ocean Hg concentrations are highest in 
upwelling regions, polar areas, and the Northern 
Hemisphere, strongly influenced by atmospheric inputs. 
Observations are sparse; models provide continuous 
coverage and reveal features not captured by 
measurements

Models capture spatial 
variation of Hg 
observations 
(2010–2020), 
demonstrating confidence 
in science behind models
But many regions lack 
observational coverage

Atmospheric models

Ocean models

Decline in atmospheric mercury observations suggests decreasing anthropogenic 
emissions in the Northern Hemisphere (early success of Minamata Convention)  
Analysis of trends in Southern Hemisphere limited by number of observations

Northern Hemisphere (avg n obs sites=45.9) Southern Hemisphere (avg n obs sites=4.1)

Hg(0) concentration in air [ng m-3]

Anthropogenic emission [µg m-2 y-1] 

Geogenic

Ocean re-emission [µg m-2 y-1] 

Land re-emission [µg m-2 y-1] 

Biomass burning [µg m-2 y-1] 

Hg wet deposition [g km-2 y-1]

Total Hg in seawater Models vs. observations

observed Hg0 in surface water
MCHgMAP model ensemble

observed THg (0-50m)
MCHgMAP ensemble

Simulation with EDGAR emissions (BASE)
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Observations 
Simulation with EDGAR emissions (BASE) 
Simulation with MOSAIC emissions
Simulation with scaled emissions

Legacy soil and ocean re-emissions 
dominate global Hg cycling, while ongoing 
primary anthropogenic emissions 
contribute ~25%. 
Recent trends show a worrying feedback. 
Between 2010 and 2020, re-emissions from 
soils and oceans have risen, driven by 
continued primary emissions.

Primary emissions:
Directly released from human activities

Secondary emissions:
Re-emission of previously deposited 
Hg (legacy) from soils and oceans

Box model: 
Simplifies the world into key 
interconnected reservoirs – allowing us 
to explore how Hg responds to 
long-term changes in emissions

Atmospheric trends of Hg emissions and total mass in the environment (2005-2020)
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