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Abstract . Mdrm@ “agrosol samples of total susﬁended pdmcula.tes (TSP) were (ollected in ‘winter (2017) and sprmg dnd summf;r
enic (AsY) As( V) and As( Il sand water

soluble ions to| investigate the distribution and seasonalivariation  of, As in atmospherlc aetosols, as well as the dry deposition’ Tlux.

(2018) over the Yellow Sea and Bohai Séa. The'se: samplegiwere analyzed for tothl

Results showed that AS' concentrations in w1nter sprrng, and summet were 6.6, 5.5, and 4. 4 ng-m >} respectively. The highest As
conéentrations pceurred in e’ winter. Obvious dlffere:nces in- tﬁe sspatial distribution of As were observed in different seasons. The
highest (on(;entratlons of As were observed over the Bohai-Seai in winter and the northern Yellow Sea in spring, with an average of 8. 8
and 11.3 ng m ™, respectively. As concentrations exhibited a relatively uniform spatial pattern in summer over the Yellow Sea and
Bohai Sea, which may have been affected by the different sources of As. As( V) was the main species of As, while As( V)/As(1I)
ratios were 0. 41 in winter and 0. 21 in summer, respectively. Average As/TSP ratios in the winter, spring, and autumn were 95. 4,
83.9, and 81.4 pg-g~', respectively. Obviously higher As/TSP ratios, indicating higher intensity, occurred in winter. Air masses
carry pollutants released over the Bohai Rim Region by the winter monsoon, resulting in higher As concentrations in winter. In
summer, As concentrations are also higher, because air masses bring pollutants to the southeast coastal economic zone via the northeast
monsoon. In spring, most air masses arriving in this region originate from Siberia and the southeast ocean with high rate, resulting in
lower As concentrations. The significant correlation between K* /TSP and As/TSP (r=0.78, P <0.05) in winter indicates that As is
affected by the combustion of land biomass. No significant correlation in summer reveals the difference in As sources between winter
and summer. The dry deposition flux of As over the Yellow Sea and Bohai Sea was 1. 15 wg+(m*+d) ~' in winter, 0. 77 pg+(m*-d) ™'
in spring, and 0. 97 pg-(m’-d) ~' in summer, with an annual mean value of 0. 95 pg-(m’-d) ~'.

Key words: Yellow Sea and Bohai Sea; total arsenic; seasonal variations; backward trajectory; dry deposition flux
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Fig. 1 Study area and aerosol sampling sites along

the cruise track in three seasons
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Table 1 ~ Concentrations of As over the Bohai Sea and Yellow Sea compared with other sites around the world
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T (TSP) 2017-12 ~2018-01 6.6+2.0(4.2~10.4)
I TP (TSP) 2018-03 ~2018-04 4.4+4.1(0.5~14.0) EN
TEPE(TSP) 2018-07 ~2018-08 5.5+5.6(0.4~16.8)
HE T (TSP) 2016-06 ~2016-07 6.0 (7]
i BT (TSP) 2016 ~2017 131 ~233 [9]
FEH T 17 (TSP) 2015 ~2017 11.9 [14]
hET7 4 WA £ A (TSP) 2013-10 ~2015-08 11.3 [15]
2 T (PM, 5) 2015 ~2018 6.68 [16]
HM T (PM, ) 2016 & 28.7 [13]
R W (PM, ) 2015-12 ~2016-05 6.6+4.7 [17]
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Fig. 3 Distributions of As and TSP in the Bohai Sea

and Yellow Sea in three seasons
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Table 2 Correlations between As and water-soluble ions in two seasons

4y Na* NH; K* Mg?* Ca®* cl- S03~ NO;

X7 -0.350 -0.563 0. 201 0.078 -0. 401 -0.375 -0.375 -0.100

CES -0.092 -0.231 0. 068 0.031 0.119 -0.080 -0.331 -0.013

%3 As/TSP 5kBAHEBETRERENHERLME"
Table 3  Correlations between As/TSP and mass concentration of water-soluble ions in two seasons

=T Na* /TSP NH,; /TSP K* /TSP Mg?* /TSP Ca®* /TSP Cl= /TSP S03~ /TSP NO; /TSP
K -0.062 -0.089 0.780 0. 502 0. 269 0. 141 -0.203 -0.542
CES 0.189 -0.459 -0.165 0.075 0.112 0.012 -0.228 0. 027

1) « %R P<0.05
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