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Table S1. Atmospheric mercury concentrations at remote and rural stations

TGM or | Concentrations
Stations Type Measurement period Instruments Reference
GEM (ng m)
January 2002—-December Tekran
Alert NU GEM 1.26 Remote Cole et al., 2014
2011 2537+1130+1135
Alert, January 1995-December
GEM 1.58+0.04 Remote Tekran 2537A Steffen et al., 2005
Nunavut 2002
Amsterdam Tekran
GEM 1.025-1.028 Remote 2012-2013 Slemr et al., 2015
Island 2537B+1130+1135
Bratt's Lake May 2001-December Tekran
TGM 1.44 +£0.25 Rural Cole et al., 2014
SK 2010 2537+1130+1135
Tekran
Buoy ON TGM 1.71£0.20 Rural July—September 2005 Cole et al., 2014
2537+1130+1135
Burnt Island May 1998-December Tekran
TGM 1.55+0.22 Remote Cole etal., 2014
ON 2007 2537+1130+1135
Cape Grim GEM 0.848-0.959 Remote 2011-2013 Tekran 2537A Slemr et al., 2015
Cape Point GEM 0.923-1.052 Remote 2011-2013 Tekran 2537B Slemr et al., 2015
December 2011—
Cape Verde TGM 1.191 £0.128 | Remote Tekran 2537B Read et al., 2017
December 2015
July and October 2007, .
Chengshantou GEM 2.31+0.74 Rural . Lumex RA-915+ Cietal., 2011
January and April 2009
) September—December
Chongming TGM 2.50 Rural 2009 Tekran 2537B Dou et al., 2013
. Tekran
Churchill MB GEM 1.52 Rural March—August 2004 Cole et al., 2014
2537+1130+1135
) ) . Tekran Manolopoulos et
Devil’s Lake GEM 1.6+£0.3 Remote | April 2003-April 2004
2537A+1130+1135 al., 2007
Tekran
Dorset ON GEM 1.38 Remote | July 2008—March 2010 Cole et al., 2014
2537+1130+1135
December 1996— Tekran
Egbert ON TGM 1.58 £0.29 Rural Cole et al., 2014
December 2010 2537+1130+1135
May 2005-December Tekran
ELA ON GEM 1.39 Remote Cole etal., 2014
2010 2537+1130+1135
) Tekran
Esther AB TGM 1.65+0.15 Rural June 1998—-April 2001 Cole et al., 2014

2537+1130+1135




EvK2NCR November 2011 - April
. TGM 1.2+0.2 Remote Tekran 2537A Gratz et al., 2013
Pyramid 2012
Experimental May 2005 - December Tekran
GEM 1.57+0.22 Remote Cheng et al., 2012
Lakes 2006 2537A+1130+1135
Fort
. Tekran
Chipewyan TGM 1.36 +£0.15 Rural June 2000—-July 2001 Cole et al., 2014
2537+1130+1135
AB
Tekran
Genesee AB GEM 1.4 Rural | January—September 2009 Cole et al., 2014
2537+1130+1135
Huntington
Wildlife Tekran )
GEM 1.4+0.4 Remote June 2006-May 2007 Choi et al., 2008
Forest of 2537A+1130+1135
Newcomb
Kejimkujik January 2009-December Tekran
GEM 1.34 Remote Cole et al., 2014
NS 2010 2537+1130+1135
Kodaikanal, November 2012- .
] TGM 1.53+£0.21 Rural Tekran 2537B Karthik et al., 2017
India September 2013
Kuujjuarapik August 1999—September Tekran
TGM 1.68 £ 0.46 Rural Cole etal., 2014
PQ 2009 2537+1130+1135
Little Fox June 2007-November Tekran
TGM 1.28 £0.17 Remote Cole et al., 2014
Lake YK 2011 2537+1130+1135
i April 2006-December Tekran
Lulin GEM 1.73 Remote Sheu et al., 2010
2007 2537A+1130+1135
Mace Head, September 1995 - Ebinghaus et al.,
TGM 1.75 Remote Tekran 2537A
Ireland December 2001 2002
May 2005-December Tekran
Meadows AB TGM 1.51+£0.21 Rural Cole et al., 2014
2008 2537+1130+1135
. January 1997-December Tekran
Mingan PQ TGM 1.57+0.19 Rural Coleetal., 2014
2000 2537+1130+1135
) December 2008— Tekran
Miyun GEM 322+1.94 Rural Zhang et al., 2013
November 2009 2537B+1130+1135
Mt. Ailao TGM 2.09 +0.63 Remote May 2011-May 2012 Tekran 2537A Fuetal. 2015
) October 2008-October
Mt. Changbai TGM 1.60 £0.51 Remote 2010 Tekran 2537A Fuetal., 2012b
Mt. Damei TGM 331+1.44 Rural April 2011-April 2013 Tekran 2537B Yuetal, 2015
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September 2009—April

Mt. Dinghu TGM 5.07+2.89 Rural 2010 Tekran 2537B Chen et al., 2013
Mt. Gongga TGM 3.90+1.20 Remote | April 2006 - June 2007 Tekran 2537A Fuet al., 2009
Mt. Leigong GEM 2.80+1.51 Rural May 2008—May 2009 Tekran 2537A Fuetal., 2010
. September 2007-
Mt. Waliguan TGM 1.98 +0.98 Remote Tekran 2537A Fuetal., 2012a
September 2008
Nam Co January 2012-October .
. TGM 1.33+£0.24 Remote Tekran 2537B this study
Station 2014
Nieuw
. . TGM 1.4 Remote March-July 2007 Tekran 2537A Miiller et al., 2012
Nickerie
Norwegian
Antarctic GEM 0.970-1.052 Remote 2011-2013 Tekran 2537B Slemr et al., 2015
Troll
. o 18 November 2011 - 17 Tekran
Pic du Midi GEM 1.86 £0.27 Remote Fuetal., 2016
November 2012 2537+1130+1135
Point Petre November 1996— Tekran
TGM 1.75+£0.33 Rural Cole et al., 2014
ON December 2007 2537+1130+1135
March 2009-December Tekran
Saturna BC TGM 1.43+£0.20 Rural Cole et al., 2014
2010 2537+1130+1135
i November 2009—October
Shangri-La TGM 2.55+2.73 Remote 2010 Tekran 2537A Zhang et al., 2015
Southampton January 2005-December Tekran
TGM 1.23+£0.19 Rural Cole et al., 2014
PE 2006 2537+1130+1135
. January 2003—December Tekran
St. Anicet PQ GEM 1.52 Rural Cole et al., 2014
2010 2537+1130+1135
St. Andrews Tekran
TGM 1.38+0.24 Rural | January 1996-July 2007 Coleetal., 2014
NB 2537+1130+1135
. August 1994-December Tekran
St. Anicet PQ TGM 1.60 £0.37 Rural Cole et al., 2014
2009 2537+1130+1135
) November and December )
Wangqingsha TGM 2.94 Rural 2000 Tekran 2537B Lietal., 2011
. August 2008—November Tekran
Whistler BC TGM 1.21+0.20 Remote Cole etal., 2014
2011 2537+1130+1135
. January 2007-December Tekran
Windsor ON TGM 1.93 £ 0.80 Rural Cole et al., 2014
2008 2537+1130+1135
Wuzhishan GEM 1.58 £0.71 Remote May 2011-May 2012 Tekran 2537B Liuet al., 2016
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Table S2. The statistics of TGM and meteorological variables based on HYSPLIT clusters during the measurement period at the

Nam Co Station.

Statistical parameter Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5§ Cluster 6

Ratio (%) 15.11 17.28 29.33 4.70 11.76 21.83
Number 1205 1371 2327 377 940 1732
TGM (ng m) 1.25 1.21 1.48 1.12 1.35 1.26
Ozone (ppb) 50.76 47.6 46.95 42.89 513 46.9
Temperature ('C) 5 3.47 8.71 2.72 6.72 5.83
Relative humidity (%) 46.46 45.47 63.19 38.72 56.53 48.24
Wind speed (m s) 3.19 3.53 3.13 3.31 2.64 3.49

PBLH (m) 1083.18 1188.49 839.54 1000.02 904.61 1000.74

SWD 552.3 542.09 437.74 547.37 459.52 487.25
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Fig. S1. Annual anthropogenic mercury emission inventory in China and surrounding countries, see section 2.5 for data sources

(inventories were for the year 2010 and had a horizontal resolution of 0.5°x0.5°).
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Fig. S3. Variation of monthly mean TGM at the Nam Co Station from January 2012 to October 2014.
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116 Fig. S4. Relative frequency plot of TGM distribution data measured at the Nam Co Station.
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134



135

136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152

S0°N

40°N =

30°N |-

20°N

10°N

Fig. S5. HYSPLIT backward trajectories (light-gray lines), clusters (color lines) and statistics of clusters (sub-figure and table)
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175 Fig. S7. The distribution of MODIS fire hot spots (black dots) and HYSPLIT backward trajectories (blue lines) during the
176 measurement period at the Nam Co Station by season.
177

178

179

180

181

182

183

184

185

186

12



187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

References:

Chen, L., Liu, M., Xu, Z., Fan, R., Tao, J., Chen, D., Zhang, D., Xie, D., and Sun, J.: Variation trends and influencing
factors of total gaseous mercury in the Pearl River Delta—A highly industrialised region in South China influenced by
seasonal monsoons, Atmospheric environment, 77, 757-766, 2013.

Cheng, 1., Zhang, L., Blanchard, P., Graydon, J., and St Louis, V.: Source-receptor relationships for speciated
atmospheric mercury at the remote Experimental Lakes Area, northwestern Ontario, Canada, Atmospheric Chemistry and
Physics, 12, 1903-1922, 2012.

Choi, H.-D., Holsen, T. M., and Hopke, P. K.: Atmospheric mercury (Hg) in the Adirondacks: Concentrations and
sources, Environmental science & technology, 42, 5644-5653, 2008.

Ci, Z., Zhang, X., Wang, Z., and Niu, Z.: Atmospheric gaseous elemental mercury (GEM) over a coastal/rural site
downwind of East China: temporal variation and long-range transport, Atmospheric Environment, 45, 2480-2487, 2011.

Cole, A. S., Steffen, A., Eckley, C. S., Narayan, J., Pilote, M., Tordon, R., Graydon, J. A., St Louis, V. L., Xu, X., and
Branfireun, B. A.: A survey of mercury in air and precipitation across Canada: patterns and trends, Atmosphere, 5, 635-668,
2014.

Dou, H., Wang, S., Wang, L., Zhang, L., and Hao, J.: Characteristics of total gaseous mercury concentrations at a rural
site of Yangtze Delta, China, Huan jing ke xue= Huanjing kexue, 34, 1-7, 2013.

Ebinghaus, R., Kock, H., Coggins, A., Spain, T., Jennings, S., and, and Temme, C.: Long-term measurements of
atmospheric mercury at Mace Head, Irish west coast, between 1995 and 2001, Atmospheric Environment, 36, 5267-5276,
2002.

Fu, X., Feng, X., Wang, S., Rothenberg, S., Shang, L., Li, Z., and Qiu, G.: Temporal and spatial distributions of total
gaseous mercury concentrations in ambient air in a mountainous area in southwestern China: Implications for industrial and
domestic mercury emissions in remote areas in China, Science of the total environment, 407, 2306-2314, 2009.

Fu, X., Feng, X., Dong, Z., Yin, R., Wang, J., Yang, Z., and Zhang, H.: Atmospheric gaseous elemental mercury
(GEM) concentrations and mercury depositions at a high-altitude mountain peak in south China, Atmospheric Chemistry and
Physics, 10, 2425-2437, 2010.

Fu, X., Feng, X., Liang, P., Zhang, H., Ji, J., and Liu, P.: Temporal trend and sources of speciated atmospheric mercury
at Waliguan GAW station, Northwestern China, Atmospheric Chemistry and Physics, 12, 1951-1964, 2012.

Fu, X., Feng, X., Shang, L., Wang, S., and Zhang, H.: Two years of measurements of atmospheric total gaseous
mercury (TGM) at a remote site in Mt. Changbai area, Northeastern China, Atmospheric Chemistry and Physics, 12, 4215-
4226, 2012.

Fu, X., Zhang, H., Yu, B., Wang, X., Lin, C.-J., and Feng, X.: Observations of atmospheric mercury in China: a critical
review, Atmos. Chem. Phys, 15, 9455-9476, 2015.

Fu, X., Marusczak, N., Heimbiirger, L.-E., Sauvage, B., Gheusi, F., Prestbo, E. M., and Sonke, J. E.: Atmospheric
mercury speciation dynamics at the high-altitude Pic du Midi Observatory, southern France, Atmospheric Chemistry &
Physics, 16, 2016.

Gratz, L., Esposito, G., Dalla Torre, S., Cofone, F., Pirrone, N., and Sprovieri, F.: First Measurements of Ambient Total
Gaseous Mercury (TGM) at the EVK2CNR Pyramid Observatory in Nepal, E3S Web of Conferences, 2013.

13



224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

Karthik, R., Paneerselvam, A., Ganguly, D., Hariharan, G., Srinivasalu, S., Purvaja, R., and Ramesh, R.: Temporal
variability of atmospheric Total Gaseous Mercury and its correlation with meteorological parameters at a high-altitude
station of the South India, Atmospheric Pollution Research, 8, 164-173, 2017.

Li, Z., Xia, C., Wang, X., Xiang, Y., and Xie, Z.: Total gaseous mercury in Pearl River Delta region, China during 2008
winter period, Atmospheric Environment, 45, 834-838, 2011.

Liu, M., Chen, L., Xie, D., Sun, J., He, Q., Cai, L., Gao, Z., and Zhang, Y.: Monsoon-driven transport of atmospheric
mercury to the South China Sea from the Chinese mainland and Southeast Asia—Observation of gaseous elemental mercury
at a background station in South China, Environmental Science and Pollution Research, 23, 21631-21640, 2016.

Manolopoulos, H., Schauer, J. J., Purcell, M. D., Rudolph, T. M., Olson, M. L., Rodger, B., and Krabbenhoft, D. P.:
Local and regional factors affecting atmospheric mercury speciation at a remote location, Journal of Environmental
Engineering and Science, 6, 491-501, 2007.

Miiller, D., Wip, D., Warneke, T., Holmes, C., Dastoor, A., and Notholt, J.: Sources of atmospheric mercury in the
tropics: continuous observations at a coastal site in Suriname, Atmospheric Chemistry and Physics, 12, 7391-7397, 2012.

Read, K. A., Neves, L. M., Carpenter, L. J., Lewis, A. C., Fleming, Z. L., and Kentisbeer, J.: Four years (2011-2015) of
total gaseous mercury measurements from the Cape Verde Atmospheric Observatory, Atmospheric Chemistry and Physics,
17, 5393-5406, 2017.

Sheu, G.-R., Lin, N.-H., Wang, J.-L., Lee, C.-T., Yang, C.-F. O., and Wang, S.-H.: Temporal distribution and potential
sources of atmospheric mercury measured at a high-elevation background station in Taiwan, Atmospheric Environment, 44,
2393-2400, 2010.

Slemr, F., Angot, H., Dommergue, A., Magand, O., Barret, M., Weigelt, A., Ebinghaus, R., Brunke, E.-G., Pfaffthuber,
K. A., and Edwards, G.: Comparison of mercury concentrations measured at several sites in the Southern Hemisphere,
Atmospheric Chemistry and Physics, 15, 3125-3133, 2015.

Steffen, A., Schroeder, W., Macdonald, R., Poissant, L., and Konoplev, A.: Mercury in the Arctic atmosphere: An
analysis of eight years of measurements of GEM at Alert (Canada) and a comparison with observations at Amderma (Russia)
and Kuujjuarapik (Canada), Science of the total environment, 342, 185-198, 2005.

Yu, B., Wang, X., Lin, C. J.,, Fu, X., Zhang, H., Shang, L., and Feng, X.: Characteristics and potential sources of
atmospheric mercury at a subtropical near - coastal site in East China, Journal of Geophysical Research: Atmospheres, 120,
8563-8574, 2015.

Zhang, L., Wang, S., Wang, L., and Hao, J.: Atmospheric mercury concentration and chemical speciation at a rural site
in Beijing, China: implications of mercury emission sources, Atmospheric Chemistry and Physics, 13, 10505-10516, 2013.

Zhang, H., Fu, X,, Lin, C., Wang, X., and Feng, X.: Observation and analysis of speciated atmospheric mercury in
Shangri-La, Tibetan Plateau, China, Atmos. Chem. Phys, 15, 653-665, 2015.

14



