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Minamata Disease and Hg Pollution

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

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




Global Hg Pollution

e Mercury is still a pollutant of global concern.

e Fish consumption is the major exposure route of Hg to
many people worldwide.

e Atmospheric deposition is the major source of Hg to
many aquatic ecosystems.

e Anthropogenic Hg emission Is an important contributor
to the Hg in the atmosphere.

Historical Hg concentration as a proportion of present-day, %

Marine Mammal Mercury

RRRRRRRRR

1300 1400 1500 1600 1700 1800 1900 200

(UNEP, 2013) (Evers et al., 2012)




Anthropogenlc Hg Emissions In 2010

Mercury emission 2010, g/km?
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Global distribution of anthropogenic mercury emissions to air in 2010.

Region*

Emission (rauge}, tonnes**

Australia, New Zealand & Oceania
Central America and the Caribbean

CIS & other European countries

22.3(5.4-52.7)
47.2(19.7 - 97.4)
115 (42.6 - 289)

East and Southeast Asia

777 (395 - 1690)

European Union (EU27)
Middle Eastern States
North Africa

North America

South America

South Asia

Sub-Saharan Africa

Undefined (global total for emissions from
contaminated sites)

Grand Total

87.5 (44.5 - 226)
37.0(16.1 - 106)
13.6(4.8 - 41.2)
60.7 (34.3 - 139)
245 (128 - 465)
154 (78.2 - 358)
316 (168 - 514)

82.5 (70.0 - 95.0)

1960 (1010 - 4070)

Bangladesh
Cambodia
China
India
Indonesia
Japan
Korea
Laos
Malaysia
Mongolia
Philippines
Singapore
Sri Lanka
Taiwan
Thailand
Vietnam

1.4
3.9
575.2
144.7
78.2
17.2
7.1
1.3
6.1
6.9

0.9
0.6
5.5

(UNEP, 2013)



Trends In-Anthropogenic Hg Emissions

Projections of Global Mercury
Emissions in 2050 (streetsetal., 2009)

Emissions to air, t
1400

(UNEP, 2013)
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Estimates of annual anthropogenic mercury emissions from
different continents/regions, 1990-2005.

Anthropogenic Hg emissions
from Europe and North
America are declining,
whereas emissions from Asia
are increasing.
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TABLE 4. Mercury Emissions in 2050 by Scenario and World

Region (Mug/yr)

Central
North and South
scenario America America

2050 A1B 2259
2050 A2 2391
2050 B1 121.9
2050 B2 131.3

473.6
415.6
340.4
331.2

Europe,
Russia,
Africa Middle East

509.6
3755
357.0
308.1

676.5
667.3
358.1
398.0

[

Asia and
Oceania world

2970.0
2208.5
1208.9
1461.4

4855.6
3905.9
2386.2
2629.9

Projections under various IPCC
scenarios of development. It is likely
that Hg emission will increase inithe
future. The main driving force is the
expansion of coal-burning electricity
generation, especially in Asia.




Biomass Burning Hg Emissions

Hg emissions
Mg Hg/year

regions mean
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SEAS + EQAS = 249 Mg Hgl/year
= 37% of global biomass burning emission
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http://maps.geog.umd.edu/activefire_html/ (F“edll et al., 2009, de Simone et al., 2015 )




Distribution of Atmospheric Hg Concentrations
and Deposition Fluxes: Modeling Results

Net Mercury Deposition
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Figure 2. Global distribution of ensemble mean annual GEM concentra-
tion in ambient air (a) and annual total mercury deposition (b) in 2013.

AMAP/UNEP, 2015 Costa et al., 2012



Atmospheric Hg Research In Talwan

® |Long-term continuous speciated
atmospheric Hg monitoring at
Lulin Atmospheric Background
Station (LABS) since 2006

® Establishment and operation of a
mercury wet deposition
monitoring network since 2008

® | ong-term cloudwater Hg
monitoring at Mt. Bamboo In
spring

® Atmospheric Hg measurements
at background and remote sites

® Regional atmospheric Hg
Research




mwndary Transport

of Hg Observed in Taiwan




Lulln Atmospherlc Background Statlon (LABS)

® LABS is located atop Mt. Front
Lulin in central Taiwan, with
an elevation of 2862 m above
sea level.

® Gaseous Elemental Hg(GEM),
Reactive Gaseous Hg(RGM)
and Particulate Hg(PHg) have
been measured using Tekran
2537X/1130/1135 at the LABS
since April 13, 2006.



http://taqm.epa.gov.tw/lulin/images/b0103c(big).jpg
http://taqm.epa.gov.tw/lulin/images/b0103c(big).jpg
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Seasonal Wind Field and Backward Trajectory at
/00 hPa and Fire Activity In SE Asia

700hpa level Geopotential height (m) and Wind Field 700hpa level Geopotential height (m) and Wind Field 5—days backword Iraj al WL Lulin in 2007 spring 5—days backword Ir St WL Lulin in 2007 summer
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Source-Receptor Relationship:
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Seasonal Variation at Dongsha Island
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Atmospheric Hg Measurements

in Thailand-and Vietnam




Regional Atmospheric Hg Research

— 2008: Hg sampling at Mt. Fuji, Japan
— 2009: Hg sampling at Gosan, Korea
: 7-SEAS/Dongsha Experiment
on La Experiment (1)
— 2012: Son La Experiment (I1)

Samples place Overlook town from site



Atmospheric Hg in Thailand in 2010-2015

Mean Hg conc. (ng m'3)
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Atmospheric Hg In Vietnam in 2010-2013

2010-2013 Vietham
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Da Nang (2010) Son La (2011) Son La (2012) Son La (2013)

Sampling Sites

Mean values of atmospheric Hg in Vietnam are about
2.3~2.8 times of the Northern Hemisphere background
value (1.7 ng m), indicating sources other than the
background air are influencing these sites.



Potential Hg Emission Sources Iin Vietham

Backward trajectorles Biomass burning activities

Aqua/MODIS April 2013 fire activity
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Possible Hg emission sources include biomass burning
cement production, and coal fire power plants.
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Atmospheric Hg Monitoring Worldwide
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Currently, there is no long-term or background atmospheric Hg

monitoring activity in SE Asia.



Asia Pacific Mercury
g Monitoring Network

= Goal

— Systematically monitor wet deposition
and atmospheric concentrations of
mercury In a network of stations
throughout the Asia-Pacific region
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