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Why Is Mercury Still A Concern?




Historical Hg Conc. in Biological Samples

Historical Hg concentration as a proportion of present-day, %
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Marine Fish-and Mammal Hg Conc. Worldwide
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90% of the Hg content in fish is MeHg.
» USFDA standard is 1.0 ppm.
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Figure 3. The current global mercury cycle. All fluxes are in Mmol yr ',




Bioaccumulation of MeHg
e Higher Hg concentrations-in large long-lived predatory fish on
the top of food chains. This poses a health risk to fish-eating

populations. _ The Bioaccumulation of
- 1 Methylmercury

Biomagnification
of Methylmercury
in the Ecosystem

Methylmercury Bioaccumulation in Organisms

MeHg conc. in water = ppq or ppt = pg or ng/L = 101> - 10-%2,
MeHg conc. in fish = ppm = pg/g = 10°.
Bioaccumulation factors of MeHg range between 10° and 10°.




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

Region* Emission (range], tonnes** %
Australia, New Zealand & Oceania 22.3(54-52.7) 1.1
Central America and the Caribbean 47.2 (19.7 - 97.4) 24
CIS & ather European countries 115 (42.6 - 289) 59
East and Southeast Asia 777 (395 - 1690) 39.7
European Union (EU27) 87.5 (445 - 226) 45
Middle Eastern States 37.0(16.1 - 108) 1.9
North Africa 13.60(4.8-41.2) 0.7
WNorth America 60.7 (34.3-139) 31
South America 245 (128 - 485) 12.5
South Asia 154 (78.2 - 358) 79
Sub-Saharan Africa 316 (168 - 514) 16.1
Undefined (global total for emissions from 82.5 (70.0 - 95.0) 472
contaminated sites)

Grand Total 1960 (1010 - 4070) 100
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http://maps.geog.umd.edu/activefire_html/




Biomass Burning Hg Emissions in 2005

Hg emissions
Mg Hg/year

regions mean sD?

BONA 22 16
TENA 6 3
CEAM 22 25
NHSA 13 10
SHSA a5 39
EURO 2 1
MIDE 0 0
NHAF 83 13
SHAF 58 7
BOAS 99 83
CEAS 7 2
SEAS 57 35
EQAS 192 216

1 1 9
| global E?% 240
boreal 121 85

temperate” 9 3
ROWY 545 224

SEAS + EQAS = 249 Mg Hg/year Friedli et al., 2009
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Distribution of Atmospheric Hg Concentrations

and Deposition Fluxes: Modeling Results
Net Mercury Deposition
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Selin et al., 2007




mﬂn\q of Atmospheric Hg

at the Lulin Atmospheric
Background Station in Taiwan




LuI|n Atmospherlc Background‘Statlon (LABS)

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

® GEM, RGM and PHg have
been measured using Tekran
2537A/1130/1135 at the ILABS
since April 13, 2006.

® \\et deposition sampling and
Hg analysis started since 2009.



http://taqm.epa.gov.tw/lulin/images/b0103c(big).jpg

Seasonal Wind Field and Backward Trajectory at
/00 hPa and Fire Activity in SE Asia

700hpa level Geopotential height (m) and Wind Field B 700hpa level Geopotential height (m) and Wind Field
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Source-Receptor Relationship:
Concentration-\Wel
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Trajectory Cluster Analysis
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®  Wetand Dry Deposition Fluxes in 2010

Dry Deposition Flux

[ HgP (0.1 pg/m?)

| I RGM (10.6 pg/m?)

GEM (58.8 ug/m?)

[ ] Wet Deposition Flux (33.7 pg/m?)
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Location Site Type GEM RGM PHg Wet Reference

LABS, Taiwan Mountain 58.8 10.6 0.1 33.7 This study
AMNet, USA  Rural/urban 13-35 0.3-7.8 0.1-0.8 6-12.6 Zhangetal. 2012
(Zhang et al., 2003; 2009) Unit: pg m= yri
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meric Hg Measurements

at Sites in Thailand and
qu‘nam




Atmospherlc g I\/Ieasurements In SE Asia In Spring
VTG y m 2010 Dongsha Experiment (GEM)

. |m 2011 Son La Experiment (GEM, PHg)
m 2012 Son La Experiment (GEM, PHQ)

m 2013 7-SEAS Experiment
(3 (GEM, PHg, RGM)
[+ |m 2014 7-SEAS Expej

| (GEM, PHg, R(
“Im 2015 7-SEAS Experi
"1 (GEM, PHg, RGM
PHg

Fugueijiao 2014
Hengchun 2010, 2013, 2014
Dongsha 2010
SCS 2010

Da Nang 2010
Son La 2011, 2012, 2013 2011, 2012, 2013

Doi Suthep 2010 |
Doi Ang Khang  2013,2014,2015  2013,2014,2015 2013, 2014, 2015 —



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-3), indicating sources other than the backgroundzas

air are influencing these sites. g‘* —




Atmospheric Hg In Thailand in 2010-2014
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Sampling Sites

Mean values of atmospheric Hg during biomass burning

season In northern Thailand season are comparable tQ =
those of other regions. - -
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Atmospheric Hg Monitoring Worldwide
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