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Fig. S1. Global (a) and East Asia (b) annual anthropogenic Hg emissions (kg/grid). 

 
 
Fig. S2. Global annual biomass burning (a) and geogenic (b) Hg emissions (kg/grid). 

 
 
Fig. S3. Global annual land re-emission (a) and total ocean emissions (b) of Hg (kg/grid). 
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Fig. S4. Mean seasonal variation of surface ozone at 9 subregions in 2001. Gray shaded areas and  
red vertical bars show one standard deviation over the sites for observations and for model results.  
Observations are from the WDCGG (World Data Centre for Greenhouse Gases) and EANET  
(Acid Deposition Monitoring Network in East Asia) network. 
 

 
 
Fig. S5. Comparison of the ozone seasonal cycle between ozonesonde observations (black lines)  
and model results (red lines) in 900, 500 and 250 hPa in Western Europe, Eastern US and Japan. 
Gray shaded areas and red vertical bars show one standard deviation over the ozonesonde  
locations for observations and for model results. Observations are from Tilmes et al. (2012). 
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Fig. S6. 15 geographical areas used in this study, colors represent subregions over land while 
ocean is divided into two parts used the equator as boundary. 
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Table S1. Long-term TGM/GEM measurements used for model evaluation (ng m-3). 
Sitea Years Concb Reference 
Alert, Canada (83N, 62W)* 1995-2002 1.55  Environment Canada (2003) 
FortChipewyan, Canada (59N, 111W) 2000-2001 1.36  Temme et al. (2007) 
Kuujjuarapik, Canada (56N, 78W) * 1999-2000 1.82# Steffen et al. (2005) 
Esther, Canada (52N, 110W) 1997-1999 1.65  Kellerhals et al. (2003) 
Mingan, Canada (50N, 64W) 1997-1999 1.62  Kellerhals et al. (2003) 
Bratts Lake, Canada (50N, 105W) 2001-2005 1.53  Temme et al. (2007) 
Reifel Island, Canada (49N, 123W)* 1997-1999 1.67  Kellerhals et al. (2003) 
Delta, Canada (49N, 123W) 1999-2001 1.73  Environment Canada (2003) 
Burnt Island, Canada (46N, 83W) 1997-1999 1.58  Kellerhals et al. (2003) 
St.Andrews, Canada (45N, 67W)* 1997-1999,2001 1.42  Environment Canada (2003) 
St.Anicet, Canada (45N, 74W)* 1997-1999,2001 1.64  Kellerhals et al. (2003); 

Poissant et al. (2005) 
Kejimkujik, Canada (44N, 65W)* 2001 1.45  Environment Canada (2003) 
Egbert, Canada (44N, 80W) 1997-1999 1.67  Kellerhals et al. (2003) 
Pt.Petre, Canada (44N, 77W) 1997-1999 1.78  Kellerhals et al. (2003) 
Cheeka Peak, USA (48N, 125W) * 2001-2002 1.56  Weiss-Penzias et al. (2003) 
NewcombNY, USA (43N, 74W) * 2006-2007 1.45  Choi et al. (2008) 
PacMonadnock, USA (43N, 72W) * 2007 1.38# Sigler et al. (2009) 
RenoDRI, USA (40N, 120W)* 2002-2005 2.10  Stamenkovic et al. (2007) 
AthensOH, USA (39N, 82W) * 2004-2005 1.63# Yatavelli et al. (2006) 
PensacolaOLF, USA (31N, 87W) * 2004-2006 1.34# Edgerton et al. (2006) 
Pallas, Finland (68N, 24E)* 1998-2002 1.38  EMEP (2005) 
Zingst, Germany (55N, 13E)* 2000 1.64  EMEP (2005) 
Neuglobsow, Germany (53N, 13E)* 2004-2005 1.70  EMEP (2009) 
Langenbruegge, Germany (53N, 11E)* 2002 1.98  EMEP (2005) 
Mace Head, Ireland (54N, 10W)* 1995-2001 1.69  Ebinghaus et al. (2002) 
SanLucido, Italy (39N, 16E) 2004-2005 1.80  EMEP (2009) 
Zeppelin, Norway (79N, 12E)* 2000-2004 1.58  EMEP (2005) 
Andoya, Norway (69N, 16E)* 2004 1.66  EMEP (2009) 
Birkenes, Norway (58N, 8E)* 2005-2007 1.82  EMEP (2009) 
Lista, Norway (58N, 7E)* 2000-2003 1.70  EMEP (2005) 
Amderma, Russia (70N, 62E) * 2001-2003 1.66# Steffen et al. (2005) 
CaboDeCreus, Spain (42N, 3E)* 2005 1.73  EMEP (2009) 
Rao, Sweden (57N, 12E)* 2001 1.66  EMEP (2005) 
Rorvik, Sweden (57N, 12E)* 2001-2002 1.66  EMEP (2005) 
Cape Point, South Africa (34S, 19E)* 1998-2002, 

2007-2008 
1.22  Baker et al. (2002); 

Slemr et al. (2011) 
Neumayer, Antarctica (70S, 8W)* 2000 1.06  Ebinghaus et al. (2002) 
Changchun, China (44N, 125E) 1999-2000 15.10  Fang et al. (2004) 
ChangbaiMt, China (42N, 129E) 2005-2006 3.15  Wan et al. (2009a) 
Beijing, China (40N, 116E) 2005 6.60# Wang et al. (2007) 
Chengshantou, China (37N, 123E) 2007-2009 2.17# Ci et al. (2011a) 
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Table S1. Continued. 
Sitea Years Concb Reference 
Waliguan,China (36N, 101E) 2007-2008 1.98  Fu et al. (2012) 
Shanghai, China (31N, 121E) 2008-2010 7.79  Zhang et al. (2012) 
GonggaMt, China (30N, 102E) 2005-2006 3.89  Fu et al. (2008a) 
Chongqing, China (30N, 107E) 2006-2007 6.74# Yang et al. (2009) 
Shangri-La, China (28N, 100E) 2009-2010 2.59  Zhang (2011) 
Guiyang, China (27N, 107E) 2001-2002 6.95  Feng et al. (2004) 
LeigongMt, China (26N, 108E) * 2008-2009 3.03# Fu et al. (2010c) 
LulinMt, China (24N, 121E) * 2006-2007 1.62# Sheu et al. (2010) 
Guangzhou, China (23N, 113E) 2010-2011 4.86  Liu et al. (2012) 
Tokyo, Japan (36N, 140E) 2000-2001 2.70  Sakata and Marumoto (2002); 
Chiba, Japan (36N, 140E) 1991-1996 11.90  Nakagawa and Hiromoto 

(1997) 
Hayama, Japan (35N, 140E) 1991-1996 13.20  Nakagawa and Hiromoto 

(1997) 
Chuncheon, Korea (38N, 127E)* 2006-2009 2.11  Holmes et al. (2010) 
Seoul, Korea (37N, 127E) 1997-2002 4.42  Kim et al. (2005) 
Kanghwa, Korea (37N, 126E) 2008-2009 1.92  Han et al. (2011) 
An-Myun,Korea (37N, 126E) 2005 4.27  Nguyen et al. (2007) 
Jeju Island, Korea (33N, 126E) 2006-2007 3.58  Nguyen et al. (2010) 
a Asterisk indicates that monthly mean observations are also available from the references. 
b Pound sign indicates GEM measurements. 
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Table S2. Mercury measurements from ship cruises used for model evaluation.  
Cruise Region Date Obs Reference 
Lamborg1999 
 

South and equatorial 
Atlantic Ocean 

May to Jun, 1996 
 

TGM 
 

Lamborg et al. 
(1999) 

Temme2003 Atlantic Ocean Feb 2001 TGM Temme et al. (2003) 
Laurier2003 North Pacific Ocean May to Jun, 2002 TGM/RGM Laurier et al. (2003) 
Soerensen2010 
 

Notrh Atlantic, Indian 
Ocean, South Pacific 

Aug 2006 to 
Apr 2007 

GEM 
 

Soerensen et al. 
(2010) 

Fu2010 South China Sea Aug 2008 GEM Fu et al. (2010a) 
Ci2011 Yellow Sea Jul 2010 GEM Ci et al. (2011b) 
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Table S3. Long-term RGM and TPM measurements used for model evaluation (pg m-3)a. 
Site RGM TPM Total Period Reference 
St.Anicet, Canada (45N, 74W) 3 26 29 2003 Poissant et al. (2005) 
Barrow, USA (71N, 157W) 24 NA 24 1999-2001 Landis et al. (2002) 
Potsdam, USA (45N, 75W) 4.2 NA 4.2 2002-2003 Han et al. (2005) 
Sterling, USA (43N, 77W) 6 NA 6 2002-2003 Han et al. (2005) 
Stockton, USA (42N, 79W) 5.7 NA 5.7 2002-2003 Han et al. (2005) 
Durham, USA (36N, 79W) 16 NA 16 1999-2001 Landis et al. (2002) 
Baltimore, USA (32N, 77W) 23 NA 23 1999-2001 Landis et al. (2002) 
Everglades, USA (26N, 81W) 15 NA 15 1999-2001 Landis et al. (2002) 
Zingst, Germany (55N, 13E) 25 22 47 1998-1999 Munthe et al. (2003) 
Neuglobsow, Germany (53N, 13E) 18 25 43 1998-1999 Munthe et al. (2003) 
Mace Head, Ireland (54N, 10W) 18 5 23 1998-1999 Munthe et al. (2003) 
Avspreten, Sweden (58N, 17E) 8 9 17 1998-1999 Munthe et al. (2003) 
Rorvik, Sweden (57N, 12E) 15 5 20 1998-1999 Munthe et al. (2003) 
Changchun, China (44N, 125E) NA 192.5 192.5 1999-2000 Fang et al. (2004) 
ChangbaiMt, China (42N, 129E) 65 77 142 2005-2006 Wan et al. (2009b) 
Beijing, China (40N, 116E) NA 930 930 2003-2004 Wang et al. (2006) 
Waliguan,China (36N, 101E) 7.4 19.4 26.8 2007-2008 Fu et al. (2012) 
Hefei, China (32N, 117E) NA 330 330 2008-2009 Wang (2010) 
Shanghai, China (31N, 121E) NA 560 560 2004-2006 Xiu et al. (2009) 
GonggaMt, China (30N, 102E) 6.2 30.7 36.9 2005-2006 Fu et al. (2008b) 
Chongqing, China (30N, 107E) NA 416 416 2005 Wu (2006) 
Shangri-La, China (28N, 100E) 8.2 43.5 51.7 2009-2010 Zhang (2011) 
Guiyang, China (27N, 107E) 35.7 368 403.7 2009 Fu et al. (2011) 
LulinMt, China (24N, 121E) 12.1 2.3 14.4 2006-2007 Sheu et al. (2010) 
Seoul, Korea (38N, 127E) 27.2 23.9 51.1 2005-2006 Kim et al. (2009) 
Tokyo, Japan (36N, 140E) 
 

NA 
 

98 
 

98 
 

2000-2001 
 

Sakata and Marumoto 
(2002) 

a The sum of RGM and TPM is defined as total oxidized mercury and compared to the sum of 
Hg(II)+Hg(P) in the model. 
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Table S4. Long-term dry and wet depositions measurements in East Asia used for model 
evaluation (Units for deposition and precipitation are µg m-2 yr-1 and mm ). 
Site Lat  Lon Period Dry Wet Prec Reference 

ChangbaiMt, China 42.4  128.5  2005-2006 16.5  8.4  613 Wan et al. (2009b) 
Changchun, China 43.8  125.4  1999-2000 131.8  108.0  567 Fang et al. (2004) 
Beijing, China 40.1  116.3  2003 338.3  NA NA Wang et al. (2006) 
Shanghai, China 31.4  121.4  2008-2009 NA 250.5  947 Zhang et al. (2010) 
Chongqin, China 29.6  104.7  2005-2006 256.0  77.6  1403 Wang et al. (2009) 
GonggaMt, China 29.6  102.2  2005-2007 66.4  26.1  1818 Fu et al. (2010b) 
Wujiang, China 26.5  106.1  2006 NA 34.7  963 Guo et al. (2008) 
LeigongMt, China 
 

26.4  
 

108.2 
  

2005-2006, 
2008-2009 

44.0  
 

16.2  
 

1437 
 

Fu et al. (2010c) 
Wang et al. (2009) 

Bekkai, Japan 43.4  145.1  2002-2003 4.4  5.8  1117 Sakata and Marumoto 
(2005) 

Hayakita, Japan 42.7  141.6  2002-2003 5.2  7.1  882 Sakata and Marumoto 
(2005) 

Akita, Japan 40.2  140.0  2002-2003 9.4  14.9  1576 Sakata and Marumoto 
(2005) 

Fukushima, Japan 37.6  140.7  2002-2003 6.8  10.0  1599 Sakata and Marumoto 
(2005) 

Ishikawa, Japan 37.2  136.9  2002-2003 6.6  14.2  2076 Sakata and Marumoto 
(2005) 

Tokyo, Japan 35.6  139.6  2002-2003 NA 16.7  1912 Sakata and Marumoto 
(2005) 

Aichi, Japan 35.0  137.5  2002-2003 13.2  13.1  1679 Sakata and Marumoto 
(2005) 

Hyogo, Japan 34.8  134.8  2002-2003 8.2  14.0  1481 Sakata and Marumoto 
(2005) 

Hiroshima, Japan 34.4  132.7  2002-2003 9.7  14.3  1624 Sakata and Marumoto 
(2005) 

Nagasaki, Japan 33.3  129.7  2002-2003 8.3  17.7  2317 Sakata and Marumoto 
(2005) 

Korea 35.9  127.8  2006-2008 NA 9.4  1068 Ahn et al. (2011) 
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