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Trans-Pacific Transport of Hg

AMercury is a global pollutant with 0.5-
1.5 yrs atmospheric lifetime (HQg°)

ARecent concerns of
from Asian countries (Jaffe et al., 2005,
2007; Kim et al., 2008)

A Trans-Pacific transport of air pollutants
has been identified (Jaffe et al., 2002;
HTAP 2007, Fiore et al., 2008; Wang et
al., 2009)



Key Questions

AWhat is the mercury transport budget
In the source region (East Asia)?

AWhat is the transport pathway?

AWhat is the impact of Asian plume on
the concentration and deposition In
North America?

AWhat is the relative importance of
foreign vs. local mercury emission?



Multiple Model Assessments

A Box model: evaluating the regional emission
contri bution to the ngl ol

A Full chemistry simulation in East Asia: quantifying
regional mercury transport budget from East Asia

A Reactive tracer simulation over the Pacific: HTAP
TP1x experiment for Hg tracers

A Full chemistry simulation over the Pacific: HTAP
SR7 experiments (20% anthropogenic mercury
emission reduction in EA nd NA) & em|SS|on ZEro-
out scenarios v




Model and Data

A Model: CMAQ V4.6 (released Oct. 2006), chemistry codes
modified for reactive tracer simulations

A Modeling period: Year 2001 (SR), Years 2 & 3 (TP1x)

A Domain: ICAP trans-Pacific domain in Lambert Conformal
projection covering EA and NA, 108-km spatial resolution

A Emission Inventory: NOx, VOCs & PM based on NEI99
and modified Trace-P (SRs); Hg inventory by Pacyna
(2006), Streets et al. (2005), and HTAP TP1x inventory.

A Meteorology: ICAP 2001 MM5, model-ready
A Chemistry: CB-IV/AERO4(SR), 1st order decay (TP1x)

A Initial and boundary conditions: re-gridded from GEOS-
Chem (SRs) and Mozart (TP1x)




Mercury budget in East Asia
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CMAQ-Hg July Simulation

Species GEM RGM PHg . .
Initial Condition  389.3 3.6 1.6 Outflow mainly in the

Final Condition  423.2 4.0 1.6 form of GEM, RGM &

Wet Deposition 0.015 7.7 7.3

Dry Deposition 16.9 13.2 0.6 In domain
Mass Flow -130.4 -1.4 0.4
(outflow) (outflow) (removed)
Net Mass Budget 131.4 Outflow
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Emission Scenarios (Mg/yr)

Domain Anthrop.
Total Emission

Base Case!” 1429 275 89 1793 826
Adjusted(@ 1669 434 155 2258 1290
Natural Only 968 0 0 968 0

(1) Anthropogenic emission based on Streets et al. (2005) and Pacyna et al. (2006), plus
natural emission (Shetty et al., 2008)

(2) Anthropogenic emission based on inputed values by Pan et al. (2007), plus natural
emission (Shetty et al., 2008)

Scenarios GEM RGM PHg




What Is the net transport budget
of mercury from East Asia?

W Base Case =1219 Mg/yr
B Adjusted = 1521 Mg/yr

Nat. Only = 653 Mg/yr

Estimated Outfl




Annual Mean Hg Conc. & Deposition
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Hg Tracers - Effect of Lifetime
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