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ÅMercury is a global pollutant with 0.5-

1.5 yrs atmospheric lifetime (Hgo) 

ÅRecent concerns of ñmercury exportò 

from Asian countries (Jaffe et al., 2005, 

2007; Kim et al., 2008)

ÅTrans-Pacific transport of air pollutants 

has been identified (Jaffe et al., 2002; 

HTAP 2007; Fiore et al., 2008; Wang et 

al., 2009)

Trans-Pacific Transport of Hg



ÅWhat is the mercury transport budget 

in the source region (East Asia)?

ÅWhat is the transport pathway?

ÅWhat is the impact of Asian plume on 

the concentration and deposition in 

North America?

ÅWhat is the relative importance of 

foreign vs. local mercury emission?

Key Questions



Multiple Model Assessments

ÅBox model: evaluating the regional emission 

contribution to the ñglobalò Hg background

ÅFull chemistry simulation in East Asia: quantifying 

regional mercury transport budget from East Asia

ÅReactive tracer simulation over the Pacific: HTAP 

TP1x experiment for Hg tracers

ÅFull chemistry simulation over the Pacific: HTAP 

SR7 experiments (20% anthropogenic mercury 

emission reduction in EA and NA) & emission zero-

out scenarios
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Model and Data

ÅModel: CMAQ V4.6 (released Oct. 2006), chemistry codes 

modified for reactive tracer simulations

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

ÅDomain: ICAP trans-Pacific domain in Lambert Conformal 

projection covering EA and NA, 108-km spatial resolution

ÅEmission 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.

ÅMeteorology: ICAP 2001 MM5, model-ready

ÅChemistry: CB-IV/AERO4(SR), 1st order decay (TP1x)

Å Initial and boundary conditions: re-gridded from GEOS-

Chem (SRs) and Mozart (TP1x)



Mercury budget in East Asia

Domain Boundary

In Out

Emission Deposition

Atmospheric Processes

Processes (GEM, RGM, PHg)

Acc. = F.C. ïI.C. = In ïOut + Emission ïDeposition

Mass Flow (Transport Budget) = In ïOut

= F.C. ïI.C. ïEmission + Deposition



Outflow mainly in the 

form of GEM, RGM &

PHg readily removed 

in domain

Seasonal variation 

in the outflow, largest

outflow in July due to

natural emission 

CMAQ-Hg July Simulation

Species GEM RGM PHg

Initial Condition 389.3 3.6 1.6

Final Condition 423.2 4.0 1.6

Emission 181.2 22.8 7.5

Wet Deposition 0.015 7.7 7.3

Dry Deposition 16.9 13.2 0.6

Mass Flow -130.4 -1.4 0.4

(outflow) (outflow) (removed)

Net Mass Budget 131.4 Outflow



Emission Scenarios (Mg/yr)

Adjusted(2)



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

Adjusted = 1521 Mg/yr



SR1 Wet

Deposition

SR1 Dry

Deposition
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Annual Mean Hg Conc. & Deposition

R
2
 = 0.6735

0

4

8

12

16

20

24

0 4 8 12 16 20 24

MDN(µg m
-2

 yr
-1

)

C
M

A
Q

_
H

g
 (

µ
g

 m
-2

 y
r-1

)

Comparison 

with MDN wet 

deposition

R=0.82

SR1: TGM

Conc.

ng/m3



Hg Tracers - Effect of Lifetime

TP1X:

�W= 180 days

TP1X:

�W= 540 days

TP1X:

�W= 360 days
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