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ABSTRACT: The role of the tropical western Pacific in the
latitudinal distribution of atmospheric mercury is still unclear. In
this study, we conducted continuous measurements of gaseous
elemental mercury (GEM) in the marine boundary layer (MBL)
along a large latitudinal transect (∼60° S to ∼30° N) of the
western Pacific, accompanied by measurements of dissolved
gaseous mercury (DGM) in the surface seawater. We found that
the GEM latitudinal gradient is the most significant in the tropical
western Pacific, which to some extent might be attributed to the
impact of the doldrums and the Intertropical Convergence Zone
(ITCZ) in this area. For the doldrums, calm weather may delay the
transport of GEM, facilitating its accumulation in the tropical
western Pacific. Furthermore, the regional transport, and low O3 and sea-salt aerosol levels in this area which would not favor the
oxidation of GEM in the MBL, would intensify the accumulation of GEM in the tropical western Pacific. For the ITCZ, the vast wet
deposition of Hg would drive elevated DGM in the surface seawater, which can increase the evasion flux and may further influence
the spatial distribution of GEM. This study provides insight into the role of the tropical western Pacific in the regional atmospheric
mercury cycle.
KEYWORDS: mercury, doldrums, ITCZ, air-sea exchange, spatial distribution

1. INTRODUCTION

Air-sea exchange of mercury (Hg) is critical for its global
cycle.1,2 Atmospheric deposition is the main pathway by which
Hg enters the ocean.3,4 After being deposited to the ocean, a
part of Hg can be transferred to methylated forms via abiotic
and biotic reactions, thereby bioaccumulating in the marine
food chain.5 However, most of the Hg (>80%) would emit
back to the marine boundary layer (MBL) after being reduced
to the dissolved gaseous mercury (DGM, mainly in the form of
Hg0).6 Therefore, the surface ocean seems to be a temporary
reservoir for Hg. Previous studies in various oceanic regions
have shown that the ocean has a strong tendency of (re)-
emitting gaseous elemental mercury (GEM) to the tropo-
sphere as most sea surface waters are supersaturated with
Hg0.1,7−20 Additionally, the ocean evasion of Hg to the
atmosphere was estimated to be similar to that from
anthropogenic emissions.1,21 The GEM (or Hg0) that is
subject to re-emission from the surface ocean is not only the
main source of Hg in the atmosphere but also helps its long-
range transmission, and this transport mechanism is also called
as “grasshopper-jump”.22

Tropical oceanic areas have a special influence on the Hg
cycle in the MBL. Owing to the existence of the Intertropical
Convergence Zone (ITCZ, mainly concentrated in the range
of 10°S∼10°N), high temperature and humidity accompanied

by air convection favor the formation of precipitation in this
area. Several previous studies have found strong DGM
enrichment in surface waters near the equator,8,10,13 which
was attributed to the enhanced wet deposition of atmospheric
Hg and the shallow oceanic mixing layer in this area.
Additionally, a recent modeling study suggested that high
DGM concentrations in the ITCZ are also associated with
elevated convective cloud mass flux and bromine (Br) content
in the tropical upper troposphere.23 However, its feedback and
effects on the spatial distribution of atmospheric GEM require
further investigation. In addition, due to the relatively small
horizontal temperature and pressure gradients, some equatorial
oceanic regions are characterized by persistently weak wind
speeds (called the doldrums, which is usually appeared in the
range of 5° near the equator),24 while their potential impacts
on the transport and transformation of atmospheric
components (such as Hg) are still unclear.
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The hemispheric gradient of Hg over the Atlantic and Pacific
oceans has been reported in some studies, with higher
concentrations found in the northern hemisphere,13,25−33

which was usually interpreted as direct evidence that gaseous
mercury could be transported globally (from the north, with
more anthropogenic emissions, to the south). However, a
sensitivity analysis of the model showed that the southern
hemisphere atmospheric Hg mainly originates from oceanic
emission rather than transport from the northern hemi-
sphere.34 As the border area between the northern and
southern hemispheres, the role of the tropical western Pacific
in the regional transport and hemispheric gradient of Hg
requires further research.
As part of the 34th (2017−2018) Chinese National Antarctic

Research Expedition (CHINARE) aboard the R/V Xuelong,
we conducted continuous measurements of GEM in the MBL
along a large latitudinal transect (∼60° S to ∼30° N) of
western Pacific, along with corresponding observations of
DGM, to better understand the cycling of Hg in the equatorial
oceanic areas.

2. METHODS

2.1. Site Locations. As the returning voyage of the 34th

CHINARE, the observation cruise in this study was mainly
located on the western side of the Pacific Ocean, crossing the
equator from the high latitude area of the Southern Ocean to
the midlatitude area of the northwest Pacific, spanning a large
latitudinal range (Figure S1 of the Supporting Information, SI).
The latitude ranged from approximately 60° S to 30° N, and
the longitude ranged from approximately 177° W to 123° E.
2.2. Experimental Methods. GEM was automatically

measured using a Tekran 2537B cold vapor atomic
fluorescence spectroscopic (CVAFS) Hg analyzer. Details
about the method are described in Yu et al. (2014)35 and are
only briefly outlined here. The air intake of the Hg analyzer
was located at the front of the vessel (approximately 15 m
above the sea surface), opposite to the power system of the
ship to minimize the impact of the smoke plume from the
chimney. Sampling air was continuously pumped into the
analyzer at a constant flow rate of 1 L·min−1, and Hg was
trapped on a gold cartridge and then thermally desorbed and
detected by CVAES. Two soda lime tubes and a 0.45 μm
PTFE filter were installed in front of the analyzer’s inlet to
prevent moisture and coarse particles (e.g., sea salt aerosols).
The GEM measurements were calibrated daily using a built-in
internal mercury permeation source within the analyzer. The
detection limit (DL) for GEM measured by the 2537B unit
was lower than 0.10 ng·m−3. DGM was measured based on the
purging-trapping-detecting method adapted from Wang et al.
(2017) and Fu et al. (2010).17,36 Approximately 1 L of the
seawater sample was automatically poured from the seawater
tap of the ship into a conditioned PTFE bubble chamber
through a Teflon tube. As the DGM in the seawater with the
similar volume could be purged to a concentration level close
to 0 pg·L−3 in 60 min based on repeated trials, the water
sample was purged with Hg-free air generated by a Tekran zero
air generator at a flow rate of 1 L·min−1 for 60 min. Meanwhile,
the airstream was passed through a soda lime tube to remove
moisture and was pumped by the Tekran 2537B for analysis.
The detection limit is approximately 4.8 pg·L−1.
2.3. Sea-Air Flux Calculation. The sea-air flux of Hg0 was

calculated based on the thin-film gas exchange model.37 In

general, the sea-air flux of Hg0 (F, ng·m−2·h−1) was calculated
using,

F K H T(DGM GEM/ ( ))W= − ′

where KW is the gas transfer velocity of elemental Hg in the
air−water surface (cm·h−1) and H′(T) is Henry’s Law
constant. More details of this method can be found in Wang
et al. (2017).17

2.4. Other Ancillary Data. Ozone (O3) was continuously
measured using a Thermo Fisher 49i ultraviolet photometer at
a temporal resolution of 1 min. The DL of O3 measurement
was 1 part per billion by volume (ppbv). Hourly aerosol water-
soluble Na+ were measured through a semicontinuous in situ
gas and aerosol composition (IGAC) monitoring system.38

Fine particles were enlarged through vapor condensation,
accelerated via a conical-shaped impaction nozzle and collected
on an impaction plate, and then measured Na+ and other ions
by an online ion chromatography system (Dionex ICS-3000).
The mass concentrations of black carbon (BC) were recorded
every 30 min by a Model 5012 Multi-Angle Absorption
Photometer (MAAP, Thermo Fisher Scientific Inc.).39,40

Sampling air flowed into the instrument at a rate of 1000 L·
h−1, and the particulate matter with particle size less than 2.5
μm (PM2.5) were sampled on a glass filter tape (Schleicher and
Schüll, type GF 10) under the detection of 670 nm light.
Meteorological, hydrological, and GPS data were obtained
from the ship’s monitoring system, including true and apparent
wind direction, wind speed (WS), air pressure (P), relative
humidity (RH), atmospheric temperature (Temp), sea surface
temperature (SST), surface seawater salinity, ship direction,
and ship speed, all averaged over 5 min. Data on shortwave
radiation (RD) were extracted from the assimilated hourly
meteorological data from the GEOS-FP (horizontal resolution:
2° × 2.5°). In addition, some data were acquired from the
NASA Global Modeling and Assimilation Office (GMAO) and
Earth Observations (NEO) [e.g., the sulfur dioxide (SO2)
surface mass (https://fluid.nccs.nasa.gov/reanalysis/chem2d_
merra2), precipitation (https://fluid.nccs.nasa.gov/reanalysis/
classic_merra2), climatology, and wind speed anomalies
(https://fluid.nccs.nasa.gov/reanalysis/anomaly_merra2)].
The HYSPLIT transport and dispersion model from NOAA-
ARL (Air Resources Laboratory, https://www.arl.noaa.gov/
ready/hysplit4.html) was used to identify the source of air
masses from the selected points.41 Shortwave radiation
(Radiation) data were extracted from the assimilated hourly
meteorological data from GEOS-FP (horizontal resolution: 2°
× 2.5°).

2.5. Simulation of GEM by the GEOS-Chem Model.
The hourly concentrations of GEM were simulated using the
GEOS-Chem global 3-D mercury model (v12.3.2) based on
two different sets (see section 3.3.2). This model includes a
global 3-D atmosphere (with a horizontal resolution of 2° ×
2.5°, and 72 vertical layers in this study) and is coupled with
the two-dimensional surface ocean and soil interfaces. The
model is driven by assimilated meteorological data from the
Goddard Earth Observation System (GEOS) of the NASA
Global Modeling and Assimilation Office (GMAO), and it
includes three separate tracers: Hg0, HgII, and Hgp. The model
couples a global anthropogenic Hg emission inventory [e.g.,
World Hg Emission Trends (WHET)], a global biomass
burning Hg emission inventory [e.g., Global Fire Emissions
Database (GFED-4)], and updated mechanisms for Hg redox
chemistry.34 The constant monthly oceanic evasion of Hg0 is
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coupled in the GEOS-Chem model, which is outputted from
the MITgcm model (Massachusetts Institute of Technology
General Circulation Model).42 The model was run from 2016
to 2018 in the standard mode (which considers the emissions
of anthropogenic and biomass burning sources), and was run
from 2014 to 2018 in the mode that turned off the WHET
anthropogenic mercury emission inventory and GFED-4
biomass burning mercury emission inventory (with two years
of running time more than the standard mode, in order to
eliminate the impact of anthropogenic emissions on atmos-
pheric Hg latitudinal gradient in model), respectively. The
simulated results of the 2018 was used in this study (section
3.3.2). More details of this model can be found in Zhang et al.
(2019).23

3. RESULTS AND DISCUSSION
3.1. General Characteristics of GEM in this Cruise. As

shown in Figure 1a, the GEM concentrations of the oceanic
area gradually increased from the southern hemisphere to the
northern hemisphere, with an apparent latitudinal gradient. To
further quantify the latitudinal differences in GEM observed
during this cruise, we divided the observation field into three
oceanic areas: southern Pacific (60°−20° S), tropical Pacific

(20° S−20° N), and northern Pacific (20°−30° N). The
average GEM concentrations from the south to the north in
these three areas were 0.86 ± 0.38, 1.16 ± 0.46, and 1.26 ±
0.23 ng·m−3, respectively (Table 1). Compared with the
southern Pacific, the average GEM concentrations in the
northern Pacific are increased by 0.4 ng·m−3. Similar
differences in GEM concentrations between the hemispheres
have also been observed in previous cruise observations.25,33

Higher GEM levels in the northern hemisphere reflect the
impact of anthropogenic Hg emissions on the global cycle of
atmospheric Hg. It is worth noting that the elevation in GEM
average concentration from the southern Pacific to the tropical
Pacific (34.9%) was significantly higher than that from the
tropical Pacific to the northern Pacific (8.6%) during this
cruise (t test, p < 0.001), despite the northern Pacific might be
more impacted by higher anthropogenic emissions in the
Northern Hemisphere. In addition, the standard deviation of
GEM measurements in the tropical Pacific (0.46), which
indicated the fluctuation amplitude of the GEM data, was also
the largest among the three. This implies that some special
mechanisms might intensify the latitudinal variation of GEM in
the tropical oceanic area on a regional scale.

3.2. Accumulation of GEM in the Tropical Pacific.
Figure 1b shows the latitudinal series of the GEM during this
cruise. Notably, an overall rise in GEM concentrations
occurred from approximately 15°S to 10°N, where the GEM
latitudinal gradient was the most apparent during this cruise
(Figure 1a). As displayed in the light yellow shaded area of
Figure 1b, the GEM concentrations showed an overall upward
trend from 13°S to 2°S, with an increased amplitude of nearly
0.4 ng·m−3. Additionally, from the equator to 9° N, the GEM
concentrations further increased by approximately 0.6 ng·m−3.
The comparison between GEM and apparent wind direction
(AWD) and black carbon (BC) data suggests that ship-based
emissions were not the main cause of the increase in GEM (see
Text S1 in the SI).

3.3. Potential Mechanisms of the GEM Accumulation
in Tropical Pacific. 3.3.1. Potential Impact of the Dol-
drums. We further explored the relationships between GEM
and other meteorological and chemical parameters, and found
contrasting latitudinal tendencies between GEM and WS
between 13°S and the equator (Figure 2a). A general elevation
of GEM concentrations was accompanied by a continuous
decrease in WS, with a significant negative linear correlation
(R2 = 0.56, P < 0.01, Figure 2b). From 13°S to the equator, the
vessel will gradually approach the doldrums (the equatorial
calm belt) in the western Pacific Ocean, which is also
supported by the map of the monthly mean of WS in this area
(Figure S3). As a weather system on a planetary scale, the low
horizontal pressure gradient and windless weather in the
doldrums would not be conducive to the dilution and transport
of atmospheric pollutants. Our observations imply that the
presence of the doldrums may be conducive to the
accumulation of atmospheric GEM, which may delay its
interhemispheric transport. In addition, it is noteworthy that
the rising trend of GEM become more stable from about 8°S
to 2°S than that in the southern area (15°S∼8°S, Figures 2a
and 3a). The negative correlations between the hourly GEM
and WS in this two area were both significant, while with
obviously higher correlation slope of hourly GEM vs WS from
8°S to 2°S (−0.016) than that in 15°S to 8°S (−0.046)
(Figure S4), implying the facilitation of GEM accumulation by
wind weakening may be affected by other factors in this area,

Figure 1. (a) The spatial distribution of gaseous elemental mercury
(GEM) in this cruise observation, and (b) the latitudinal series of
GEM concentration in this cruise observation. The light yellow
shaded area shows the general rise of GEM concentrations occurred
from ∼15°S to ∼10°N in the Tropical Pacific.

Environmental Science & Technology pubs.acs.org/est Article

https://doi.org/10.1021/acs.est.1c07229
Environ. Sci. Technol. 2022, 56, 2968−2976

2970

https://pubs.acs.org/doi/suppl/10.1021/acs.est.1c07229/suppl_file/es1c07229_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.1c07229/suppl_file/es1c07229_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.1c07229/suppl_file/es1c07229_si_001.pdf
https://pubs.acs.org/doi/suppl/10.1021/acs.est.1c07229/suppl_file/es1c07229_si_001.pdf
https://pubs.acs.org/doi/10.1021/acs.est.1c07229?fig=fig1&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.1c07229?fig=fig1&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.1c07229?fig=fig1&ref=pdf
https://pubs.acs.org/doi/10.1021/acs.est.1c07229?fig=fig1&ref=pdf
pubs.acs.org/est?ref=pdf
https://doi.org/10.1021/acs.est.1c07229?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as


such as regional transport. To explore it, we compared the
observed black carbon aerosol (BC) with GEM. As shown in
Figure 3a, from 13°S to about 8°S, the rapid rising trend of
GEM concentration was accompanied by the continuous
increase of BC, with significant negative correlation between
BC and WS (r = −0.59, p < 0.01), and its peak values are
moderately beyond its background concentration in marine
area (50 ng·m−3),43,44 indicating the potential input from
anthropogenic and/or geothermal sources; while from 8°S to
about 2°S, the slower growth rate of GEM is along with the
apparent decrease of BC concentrations (Figure 3a). These
characteristics were in accordance with their meanwhile air
mass sources: from 13°S to about 8°S, the air masses were
frequently from the nearby islands, which may bring the inland
contamination; while from 8°S to the equator, the air masses
were mainly from the northwestern open sea (Figure 3b).
Besides, the satellite data of surface SO2 mass also showed the
evidence of regional transport during the corresponding
observation periods from 13°S to about 8°S (Figure S5).

This investigation suggests that the regional transport can
further intensify the accumulation of GEM under the wind
weakening condition when getting closer to the doldrums. The
steadily rising trend of GEM without synchronize rise of BC
near the doldrums (8°S∼2°S) is likely to reflect the large
differences in the residence time of GEM (from months up to
1 year) and BC (3.3∼10.6 days) in the air,45,46 and further the
different “accumulation effect” of doldrums on gaseous and
particulate pollutants. Whether this potential “accumulation
effect” is widely existed need further investigation.
In addition, atmospheric deposition of Hg mainly occurs in

the form of oxidized phases (e.g., gaseous oxidized mercury or
particle-bound mercury).29,47 Persistently low levels of O3 (less
than 10 ppbv) were observed from about 8°S to 2°S (Figure
4). The weak free-tropospheric input and photochemical
dissociation of O3 under poor NOx conditions (an O3
precursor) in the equatorial marine boundary layer result in
a significant decrease in O3 concentration.

48 In addition, as one
of the most important sources of Br• radical, which is critical

Table 1. Statistics for Gaseous Elemental Mercury (GEM) in the Three Oceanic Areas of This Cruise

areas range (ng·m−3) average (ng·m−3) median (ng·m−3) no. of samples

Southern Pacific (60°S−20°S) 0.55−1.89 0.86 ± 0.38 0.84 1261
Tropical Pacific (20°S−20°N) 0.69−2.16 1.16 ± 0.46 1.16 1948
Northern Pacific (20°N−30°N) 0.90−1.77 1.26 ± 0.23 1.24 691

Figure 2. (a) The latitudinal series of GEM and wind speed (WS) in Tropical Pacific. (b) Linear correlation between GEM and WS in the cruise
area of 15°S−Equator and (c) linear correlation between GEM and WS in the cruise area of Equator−8.5°N.
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for the oxidation and subsequent deposition of Hg in the MBL,
sea-salt aerosol is mainly generated by the wind-driven bubbles
and wave-breaking processes.49,50 The calm weather in the
doldrums is not conducive to the production of sea-salt
aerosol, and it was supported by the corresponding high
temporal-resolution measurements of aerosol Na+ ions (a
typical indicator of sea-salt aerosols in the MBL) in this cruise,
which presents the persistently low levels of Na+ (lower than
500 ng·m−3) from about 8°S to 2°S among the doldrums
(Figure 4). The activation mechanisms of bromine on sea-salt
aerosol can be demonstrated as follows:49,51

Br O H HOBr O3 2+ + → +− +

HOBr Br H Br H O2 2+ + → +− +

Br hv 2Br2 + → •

The low concentrations of sea-salt aerosol and O3 in the
doldrums may not favor the activation of bromine in the MBL
of this area, and it may be different from the upper troposphere
which is rich in reactive halogen.52,53 Besides, the doldrums are
dominated by the convergent updraft of the air mass, which
may not be conducive to the input of reactive halogen
components and/or HgII from the free troposphere. These

characteristics would lead to a weak oxidative environment for
GEM in the boundary layer of this area. Previous observations
in the CHARLEX campaign also found that the BrO• mixing
ratio was always below the 2σ DL of 0.5 pptv in the tropical
Pacific Ocean.54 In addition, the high temperature of the
equatorial area would not be conducive to the formation of
HgBr· due to the pyrolysis effect. As a result, the weak
potential oxidative capacity of the MBL in the doldrums might
intensify the accumulation of GEM in the tropical Pacific.

3.3.2. Potential Impact of the Intertropical Convergence
Zone. Interestingly, unlike the area from 13°S to the equator,
GEM presented a similar latitudinal pattern with WS from the
equator to about 8.5°N, with a significant positive linear
correlation (R2 = 0.36, P < 0.01, Figure 2b). It should be
explored whether this positive correlation between GEM and
WS indicated the impact of atmospheric transport from
anthropogenic and/or volcanic sources on the GEM elevation
in this area. First, the backward trajectory analysis presents that
the corresponding air masses during this cruise (from the
equator to about 10°N) were mainly from the northeastern
oceanic area. Second, the observed BC concentrations during
this cruise were mainly below its background level in marine
area (50 ng·m−3).43,44 Third, the comparison between
observations and GEOS-Chem simulations of GEM presented
that the simulated results could not capture the increasing
trend of GEM concentrations and its corresponding high
values from about 5°N to 8.5°N, despite the simulation has
considered the emissions of anthropogenic and biomass
burning sources (in the standard mode) (Figure S6). Besides,
after removing the impacts of anthropogenic and biomass
burning sources (turning off the WHET anthropogenic
mercury emission inventory and GFED-4 biomass burning
mercury emission inventory), the simulated results could still
generally capture the overall rising trend of GEM from the
equator to about 3° N (Figure S6). These characteristics all
indicated that the upward latitudinal trend of GEM in this area
should not be attributed only to the anthropogenic, biomass
burning, and/or volcanic contributions in the Northern
hemisphere.
It is worth noting that this area is located in the ITCZ,

which is characterized by high temperatures and frequent
convective precipitation.55 Horowitz et al. (2017)56 indicated
that 80% of the global wet deposition of Hg occurs over the
oceanic areas, with a major proportion occurring in the tropics,
based on their modeling studies. Previous observations have
shown that abundant wet deposition of Hg and its
corresponding strong photoreduction in the ITCZ can lead
to a significant increase in the concentration of Hg0 in the
surface seawater (Kuss et al., 2011; Soerensen et al., 2014).
Evasion also substantially contributes to atmospheric Hg0 over
the marine boundary layer, especially in the open sea area.2,57

The corresponding backward trajectory during the continuous
cruise observation in this area showed that the air masses were
mainly transported near the sea surface (Figure 3b), implying
that the higher release of Hg0 from surface seawater promoted
by the increase in WS is likely to be a potential driving factor
that cause the increase of atmospheric GEM concentrations in
this area.
To further explore these mechanisms, we investigated the

relationships between the DGM, Hg air-sea flux, and GEM,
and found that similar to GEM, the measured concentrations
of DGM were also generally higher in the north of the equator
than in the southern area (Figure 5). The highest DGM levels

Figure 3. (a) The latitudinal series of hourly averaged GEM (ng·
m−3), wind speed (WS), and black carbon in PM2.5 (BC) in Tropical
Pacific. The gray dash line indicates the background level of BC (50
ng·m−3) in marine area. (b) The spatial distribution of gaseous
elemental mercury (GEM), accompanied by the corresponding 72-h
air mass backward trajectories during this cruise observation. Each
backward trajectory was made every hour.
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(∼50 pg·L−1) were measured at approximately 8°N,
accompanied by apparently decreases in surface seawater
salinity, implying the potential role of wet deposition of Hg on
the elevation of DGM and the dilution of seawater. The
MERRA-2 precipitation map also displays an intense
precipitation belt between the equator and 10°N in the
western Pacific, 1−2 days prior to our cruise observation
period (Figure S7). Driven by the Walker Circulation,58 the

western side of the equatorial Pacific is wet with frequent
rainfall due to the collected moisture and convective updraft.
Furthermore, from the equator to 9°N, the sea-air flux of Hg
presents a similar rising latitudinal tendency as that of GEM,
which was driven by the increase of DGM and WS, with the
peak flux of 8.91 ng·m−3·h−1 at approximately 9°N (Figure 5).
The average sea-air flux of Hg in the north of the equator (3.93
± 2.77 ng·m−3·h−1), which is similar to the level observed in

Figure 4. Latitudinal series of measured hourly aerosol Na+ ion and O3 concentrations, and meteorological parameters (include temperature
(Temp) and shortwave radiation (RD)) in the Tropical Pacific.

Figure 5. Latitudinal series of GEM, dissolved gaseous mercury (DGM), calculated Hg sea-air flux and salinity of surface seawater in the cruise area
of −15°S∼10°N.
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the ITCZ in Soerensen et al. (2014),13 is nearly thrice that in
the southern area (1.27 ± 0.55 ng·m−3·h−1). These features
further imply the potential role of wet deposition, photo-
reduction and the subsequent sea-air exchange of Hg in the
spatial distribution of GEM in the ITCZ. In all, the potential
mechanisms that impact the latitudinal distribution of GEM
(Hg0) in the tropical western Pacific by the doldrums and the
Inter-Tropical Conversion Zone (ITCZ) in this area, which are
discussed in this study, was simply illustrating in a schematic
diagram in Figure 6.
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