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Context: The Minamata Convention and its Effectiveness Evaluation

Articles 8 and 9

Article 12

The Conference of the Parties shall evaluate the effectiveness of this Convention, beginning no 
later than six years after the date of entry into force of the Convention and periodically thereafter 
at intervals to be decided by it.

These Articles concern controlling and, where feasible, reducing emissions and releases of Hg to 
the atmosphere and to land and water.



Context: The Minamata Convention and its Effectiveness Evaluation

Overarching policy questions

1. Have the Parties taken actions to implement the Minamata Convention?

2. Have the actions taken resulted in changes in Hg supply, use, emissions, and releases into the 
environment?

3. Have those changes in emissions and releases resulted in changes in levels of Hg in the 
environment, biotic media, and vulnerable populations that can be attributed to the 
Minamata Convention?

4. To what extent are existing measures under the Minamata Convention meeting the objective of 
protecting human health and the environment from Hg?
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• Impact of changing secondary emissions and releases on environmental trends?

3. Have those changes in emissions and releases resulted in changes in levels of Hg in the 
environment, biotic media, and vulnerable populations that can be attributed to the Minamata 
Convention?

Overarching policy questions

• Role of climate change on environmental trends? 

• Differentiate anthropogenic and climate-driven contributions to observed environmental trends 

HOW?

• Models

• Environmental archives
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Collection of sediment cores (July 2023) LAKE 1
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The twin lake experiment

Analytical work

• Cores cut into slices of 0.5 cm 

• Core dating (210Pb and 137Cs)

• Characterization 
o Water content 
o Organic matter content

o Elemental composition (XRF core scanning)

o Hg concentration (DMA)
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Accumulation Rate (𝜇𝜇g/cm2/yr)

𝐴𝐴𝐴𝐴𝐻𝐻𝐻𝐻 = 𝐶𝐶𝐻𝐻𝐻𝐻. Γ.𝐷𝐷𝐷𝐷𝐷𝐷

sedimentation 
rate

dry bulk
density

Normalization

𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝐴𝐴𝐴𝐴𝐻𝐻𝐻𝐻 = 1 𝑖𝑖𝑖𝑖 ~1970
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The twin lake experiment

Preliminary results

LAKE 2
• High-altitude alpine lake (2500 m asl)
• Proglacial lake
• Influenced by atmospheric deposition 
       and glacial melt input

Peak emissions in 
Europe

Increase

Decline
(co-benefit of sulfur controls)

Glacier mass balance in the European Alps

Huss et al. (2012)



The twin lake experiment

Next step

LAKE 2
• High-altitude alpine lake (2500 m asl)
• Proglacial lake
• Influenced by atmospheric deposition 
       and glacial melt input

o Organic matter content

o Elemental composition (XRF core scanning)

• High-altitude alpine lake (2300 m asl)
• Rain gauge type lake
• Influenced by atmospheric deposition

LAKE 1

Mixing model

o Watershed erosion

o Glacial melt

Relative contribution of:

o Primary productivity

12 km apart



The twin lake experiment

Mixing model – “Glacier Effect”

LAKE 2
• High-altitude alpine lake (2500 m asl)
• Proglacial lake
• Influenced by atmospheric deposition 
       and glacial melt input

• High-altitude alpine lake (2300 m asl)
• Rain gauge type lake
• Influenced by atmospheric deposition

LAKE 1

12 km apart

Hg accumulationHg outflow



Take-home message

o Proof of concept
o Climate change affects environmental trends

o Incorporate climate change impacts into policy-making and Effectiveness Evaluation

helene.angot@univ-grenoble-alpes.fr
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