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Minamata Disease and Hg Pollution
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➢ Minamata disease, a neurological disease caused by 
severe Hg poisoning due to consumption of 
contaminated fish, was first discovered in Minamata, 
Japan in 1956.

➢ Hg-containing industrial wastewater discharge was the 
major Hg source to the fish in Minamata Bay.

(Time, 2010)



Why Is Mercury Still A Concern?



Global Hg Pollution
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5 Published in Environmental Health Perspectives



Blood Hg Concentrations

6 Basu et al., 2018



Blood Hg Concentration by Countries 
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Global Hg Pollution
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➢ Fish consumption is the major exposure route of Hg to 
many people worldwide.

➢ Hg concentrations in fish are elevated globally.

(Evers et al., 2012)



Global Hg Pollution
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➢ Atmospheric deposition is the major source of Hg to many aquatic 
ecosystems.

➢ Once deposits from atmosphere, inorganic Hg can get methylated 
by bacteria to form MeHg then bioaccumulates through food chain, 
resulting in higher concentrations in large long-lived predatory fish.

(GMOS, 2012)



Atmospheric Mercury Cycling



Global Mercury Assessment 2018



Sources of Atmospheric Hg

12

➢ Natural emissions: mercury released from natural weathering of 
Hg-containing rocks or by geothermal activity. 500 Mg yr-1

➢ Anthropogenic emissions: mercury released as a result of current 
human activities. 2500 Mg yr-1

➢ Re-emissions: mercury released to the atmosphere that are derived 
from past natural and anthropogenic releases. 5000 Mg yr-1

(Outridge et al., 2018)



Anthropogenic Hg Emissions in 2015
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➢ Anthropogenic Hg emission is an important contributor 
to the Hg in the atmosphere. Major sources include:
➢ ASGM
➢ Coal combustion
➢ Cement production
➢ Non-ferrous metal 

production

(UNEP, 2018)



Concerns in Asia 



Anthropogenic Hg Emissions in 2015

15 (UNEP, 2018)



Anthropogenic Hg Emissions in 2015

16
(UNEP, 2018)



Trends in Anthropogenic Hg Emissions
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➢ Anthropogenic Hg emissions from Europe and North 
America are declining, whereas emissions from Asia 
are increasing.

(UNEP, 2013) (UNEP, 2018)



Projections of Global Hg Emissions in 2050

18

➢ It is likely that Hg emission will increase in the future. 
The main driving force is the expansion of coal-
burning electricity generation, especially in Asia.

(Streets et al., 2009)



Biomass Burning Hg Emissions
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SEAS + EQAS = 249 Mg Hg/year = 37% of global biomass burning emission



Distribution of Atmospheric Hg Concentrations 
and Deposition Fluxes: Modeling Results

20 AMAP/UNEP, 2015

Corbitt et al., 2011

Costa et al., 2012

Mean annual GEM conc. In 2013

Annual total Hg deposition in 2013



Trend in SW Hg Conc. in Surface Oceans
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(Driscoll et al., 2013)



Rising Hg Levels in the Pacific Tuna
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International Actions 



Minamata Convention on Mercury
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➢ The Minamata Convention on Mercury was opened 
for signature by governments at a Diplomatic 
Conference on October 9-11, 2013 in Japan.

➢ Minamata Convention on Mercury entered into force 
on August 16, 2017.



Minamata Convention on Mercury
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Atmospheric Hg Monitoring Worldwide
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Currently, long-term or background atmospheric Hg monitoring 
activities in SE and S Asia are still lacking.



Asia Pacific Mercury Monitoring Network
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Systematically monitor wet deposition 

and atmospheric concentrations of 

mercury in a network of stations 

throughout the Asia-Pacific region



APMMN Site Map
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