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Figure S1: A GEM sampling system. For avoiding breakthrough of GEM across the trap, the air flow rate was
adjusted to 1.0 L/min per trap. In order to measure Hg isotopes with the required accuracy, >10 ng of GEM was
necessary. Two Au traps were set parallel, and eight rows were prepared for the long term monitoring. The

automatic switching valve was set to switch every 72 hours.
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Figure SlI 2. Air-mass back trajectories of 24-h duration
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Figure SI 2. Air-mass back trajectories of 24-h duration 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure SlI 2. Air-mass back trajectories of 24-h duration
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure SlI 2. Air-mass back trajectories of 24-h duration
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure SlI 2. Air-mass back trajectories of 24-h duration
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 


Source » at 26.87 N 128.25 E

Meters AGL

NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 28 Nov 17
GF

SG Meteorological Data

18 12 06

12
o5 1D: 199762 S The Ot 2071135 UTG 2018
016 1t 5o 866953 1on. 138.548458 hgte 0, 500, 1300 ™

Tplecton:Dirocton: Backward _ Duraon: 24 s

Vertcal Motin Galculaon Mithod: _ Wedel Verical Valoiy
Metorology: 00 2017 - GDASOPS

NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 01 Dec 17
FSG Meteorological Data

Source # at 26.87 N 128.25E

Meters AGL

1200
Job 1D 199289 T S Th0 0 207 3es UTC 2010
Solrcs 1 lat.- 26.866953 lon.: 126.248468 hgs: 0, 500, 1300 m

Duration: 24 hrs

o e Sino " ol Verial Velooty
Meteorology: 00002 1 Dec 2017 - GDAS0pS

NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 04 Dec 17
GFSG Meteorological Data

Source # at 26.87N 128.25E

118

Meters AGL

12104

Job 1D 168423 Job Start Tue Oct 2071716 UTC 2018
Source 1 lal: 26.866953 lon.: 126248468 hgls: 0, 500, 1300 m AGL
Tiecton Dirocon:Backwars, _ Duraton: 24 s

el lovon Calcualon Tnod ol esical Volosiy
002 4 Dec 2017 - GDASOpS

Source % at 26.87 N 128.25E

Meters AGL

Source % at 26.87 N 128.25E

Meters AGL

NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 29 Nov 17
GFSG Meteorological Data

w
0
o
<
«
z
~
=
<
«
®
*
@
e L
g 26
2
2]
—
o]
<
2
2
1}
=
00 18 12 06
11/29
Job ID: 199213 gb Start Tue Ot 2071222 UTC 2018
E0hicw et 95.868053 lon.: 138.348488 bt 0, 500, 1360 m A
Jraiectony Direction: Backward _ Duraton: 24 s
erial Motion Calculaion Mothod: . Mode Vertical Velocy
Viatserology-B003S 35 Nou 3015 GDASIDS

NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 02 Dec 17
GFSG Meteorological Data

PR N

12102
Job1D: 199327 S50 STar o0 0a 20T a8 UTe 20t
Source 1 at. 26.866953 lon. 126.248468 hgfs: 0, 500, 1300 m A

rajectory Direction: Backward _Duration

e B S ol eral Voot
Meteorology: 00007 2 Dec 2017 - GDASOpS

NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 05 Dec 17
GFSG Meteorological Data

1300
500

18 12 06

12105
Job 1D 166458 Start Tue Oct 2071816 UTC 2018
Soorcs 196150 80053 1on. 135 2483468 hete 0, 500, 1900 AGL
Trajectory Direction: Backward _ Duration: 24 hrs

Verlical Motion Calculation Method: - Modal Vertcal Velocity

Meteorology: 00007 5 Det 2017 - GDASORS.

Source # at 26.87 N 128.25E

Meters AGL

Source  at 26.87 N 128.25E

Source # at 26.87N 128.25 E

Meters AGL

NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 30 Nov 17
GFSG Meteorological Data

Job 1D: 199253 e The O 2071305 UTC 2018
& 1%ar 26 865053 1on. 138 548465 hete 0, 300, 1300 ™

Trajectory Direction: Backward _Duration: 24 s
Vertical Motion Galculation Method: '~ Modal Vertical Velocity
Meteorology: 00002 30 Nov 2017 - GDASOpS

NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 03 Dec 17
FSG Meteorological Data

18 12 o6
12108
Job 1D 199387 ST T 0 207038 U0 2018
Source 1 1at: 26.866953 lon.: 128.248468 hts: 0, 500, 1300 m
rajectory Direction: Duration: 24 hrs

o ot o oi Vel Velooty
Meteorology: 00002 3 Dec 2017 - GDASOpS

NOAA HYSPLIT MODEL
Backward trajectories ending at 0600 UTC 06 Dec 17
GFSG Meteorological Data

Meters AGL

1300
500
% 18 12 05
12/06
JoTD T Job Start Tue Ot 20719.16 UTC 2018
300Ce 11at: 6.866953 lon.: 138 245466 hots:0, 300 1300 ™ AGL

Trajoctor ard  Duration: 24 hrs
J e on Carston eihod Nogel Vertcal Velocty
Meteorology: 00002 6 Dec 2017 - GDASOp:

Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 
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Figure Sl 2. Air-mass back trajectories of 24-h duration (continue)
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Figure SI 2. Air-mass back trajectories of 24-h duration (continue) 


Table S1: Concentrations and isotopic compositions of GEM and wind directions during sampling periods at CHAAMS. Air-mass back trajectories of total run time of 24-hours
were calculated for 3 days before sampling, and during sampling using the NOAA HYSPLIT model.
(N: North, S: South, W: West, E: East, NW: Northwest, NE: Northeast, SW: Southwest, SE: Southeast, MD*: Multiple directions)

M Hg concentration and Hg isotopic compositions

B Wind directions

Sampling Date GEM 522Hg  AM¥Hg  A20Hg  APlHg Before Sampling During Sampling

No. Start End ng/m?3 %o %o %o %o 72-hour 48-hour 24-hour Day 1 Day 2 Day 3 Day 4

1 2016/12/19 2016/12/22 13 -0.05 -0.24 -0.19 -0.23 N N E E E E SE

2 2016/12/22 2016/12/25 1.6 -0.07 -0.20 -0.07 -0.19 E E E SW NW NC, SC E

3 2016/12/25 2016/12/28 14 -0.22 -0.29 0.02 -0.18 SW NW NC, SC E E NE N

4 2016/12/28 2016/12/31 1.0 -0.14 -0.25 -0.15 -0.25 E E NE N NW N NE

5 2016/12/31 2017/1/3 13 -0.34 -0.18 0.05 -0.15 N NW N NE NW, N E, W N, NW
6 2017/1/3 2017/1/6 1.7 -0.26 -0.16 -0.05 -0.15 NE NW, N MD N, NW NE, NW NE MD
7 2017/1/6 2017/1/9 1.7 -0.19 -0.19 -0.10 -0.19 N, NW NE, NW NE MD MD MD NW
8 2017/1/9 2017/1/12 1.0 -0.09 -0.20 -0.09 -0.12 MD MD MD NW N N, NW N, NW
9 2017/1/25 2017/1/28 1.0 0.16 -0.32 -0.13 -0.22 NW NW N, NW N NE, NW E E
10 2017/1/28 2017/1/31 0.9 0.41 -0.21 0.01 -0.17 NW N N, NW N, NW SE NW, W N, NW
11 2017/3/18 2017/3/21 1.7 0.79 -0.13 -0.04 -0.12 N NE S, SW S W, NW SW NW
12 2017/3/27 2017/3/30 14 -0.09 -0.18 -0.09 -0.16 NE, N N, NW NW NW NW SE, SW SE, W
13 2017/3/30 2017/4/2 14 -0.41 -0.07 0.04 -0.17 NW NW SE, SW SE, W S, SW NW NW
14 2017/4/2 2017/4/5 11 -0.39 -0.14 -0.01 -0.17 SE, W S, SW NW NW N NE SE
15 2017/4/5 2017/4/8 13 -0.03 -0.14 -0.07 -0.15 NW N NE SE SE SE, W S
16 2017/4/8 2017/4/11 15 -0.30 -0.12 0.00 -0.10 SE SE SE, W S SW SW NW, W
17 2017/4/11 2017/4/14 1.7 -0.15 -0.26 -0.07 -0.07 S SW SW NW, W NW N E, SE
18 2017/4/14 2017/4/17 1.7 -0.32 -0.24 -0.14 -0.12 NW, W NW N E, SE SE, S SE, SW S
19 2017/4/17 2017/4/20 2.1 -0.28 -0.16 -0.03 -0.07 E, SE SE, S SE, SW S NW, W NW S
20 2017/4/28 2017/5/1 0.9 -0.25 -0.22 -0.07 -0.14 E SE, S N N NW MD SE, SW
21 2017/5/1 2017/5/4 1.0 -0.20 -0.15 -0.07 -0.11 N NW MD SE, SW E,S SE, SW E
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48 2017/12/9 2017/12/12 1.4 -0.56 -0.19 -0.07 -0.13 NW
49  2017/12/12 2017/12/15 1.5 -0.36 -0.12 -0.01 -0.12 NW

MD

MD

NW

NW

NW

NW

MD

NW

N, NW

NW

NE

*When it is difficult to determine the direction of the trajectory, the result is written as MD.
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Figure S3. Ox concentrations at the monitoring stations (*preliminary results from
http://soramame.taiki.go.jp). From late July to August (gray bars), the relatively
small peaks indicate low 6202Hg values in the GEM samples.



