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Abstract: Using the cosmogenic nuclide Be as a reference, here we show that the atmospheric circulation in East

Asian monsoon climate system (EAMCS) can affect the latitudinal distributions of POPs. Beryllium-7 ('Be)
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concentrations in near-surface atmospheric aerosols at sampling frequency of 3 d per week for one year in Beijing,
Qingdao, and Guangzhou are summarized. Simultaneous measurements of 'Be, organochlorine pesticides (OCPs),
and polychlorinated biphenyls (PCBs) at five different latitude cities in EAMCS were conducted during the
seasonal transition period of spring and autumn. We observed that the latitudinal distribution of the annual average
’Be concentrations follows a normal distribution pattern, with the maximum occurring at ~40°N. The
instantaneous observation of "Be at different latitude sampling sites in EAMCS also showed a normal distribution
pattern, but with the maximum at 30°N in spring and autumn. The maximum concentrations of OCPs and PCBs in
near-surface aerosols occurred at different latitude showed a similar pattern as that of 'Be, i.e. with the maximum
at 30°N. The abundance of PCB-28 in vapor phase increased with latitude but nearly unchanged with latitude in
aerosols. PCB-180, which has low evaporation tendency, in aerosols showed enrichment at 36°N, while PCB-180
in vapor phase appeared to be nearly unchanged with latitude. Our results suggest a latitude-focused accumulation
mechanism for POP compounds with lower volatile tendency in the atmosphere in EAMCS. Using cosmogenic
nuclide 'Be as a reference, the conclusion that atmospheric circulation in EAMCS may influence the latitudinal
distribution of POPs can be made.

Key words: Beryllium-7; aerosol; persistent organic pollutants; East Asia Monsoon climate system; latitudinal
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Fig.3 Schematic graph of global atmospheric circulation
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Table 3 Concentrations of POP compound concentrations in aerosols

, (Ferre] Cell) in Chinese cities at different latitudes in autumn 2009 (pg/m°)
31.2°, 23.10°N 31.20°N  36.04°N 39.54°N  50.22°N
a-HCH 9.0 28.8 6.5 17.4 2.6
' ’ S-HCH 145 22 22 7.1 5.9
(23] ’ »-HCH 5.1 9.6 4.0 10.2 1.4
; ’ J-HCH 9.0 46.2 8.1 25.1 4.1
Be
p.p’-DDT 112 7.7 7.6 57.3 11.1
’ ’ 0,p’-DDT 15.3 12.1 42 13.7 5.7
’ p.p’-DDE 5.8 49 5.9 7.4 49
) p.p’-DDD 10.4 12.8 1.9 8.8 1.6
PCB-28 10.4 20.2 45 272 5.8
23 POPs PCB-52 16.4 36.1 113 26.0 11.0
PCB-101 18.0 233 5.4 29.2 29
PCB-118 3.8 49 1.4 5.5 0.4
3 4a 2009 10 PCB-138 452 458 10.7 54.6 442
19~24 PCB-153 50.6 646 178 432 243
POPs PCB-180 22.1 61.9 27.8 575 14.9
R PCBs R YHCHs 37.6 86.8 20.8 59.8 14.0
DDTs HCHs , HCHs DDTs, YDDTs 0.7 375 19.6 87.2 23.3
, DDTs 3PCBs 144.5 194.9 51.0 1857 88.6
HCHs a-HCH/y-HCH 1.8 3.0 1.6 1.7 1.9
0p’-DDT/pp’-DDT 1.4 1.6 0.6 0.2 0.5

>
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Table 4 Passive sampling concentrations of POP compounds in dif-

ferent northern Chinese cities (pg/m®)

36.04°N  39.54°N  4148°N  42.32°N  43.48°N

2009 2009 2009 2009 2009

9~12 8~12 6~10 6~10 6~10
a-HCH 3.87 727 4.12 2.10 2.19
B-HCH 16.0 18.6 7.78 2.86 8.45
y-HCH 0.47 1.22 0.99 036 0.58
S-HCH 9.49 103 6.08 2.02 3.08
p.p’-DDT 355 7.09 2.10 0.94 0.47
0,>-DDT 6.14 5.13 412 4.07 0.44
p.p’-DDE 244 324 1.25 0.71 0.57
p.p’-DDD 65.7 436 348 224 053
PCB-28 325 449 241 1.26 244
PCB-52 5.17 3.69 531 211 1.17
PCB-101 525 436 5.58 228 0.89
PCB-118 0.00 0.02 0.08 0.01 0.09
PCB-138 L11 1.17 0.53 0.03 1.16
PCB-153 9.20 8.56 475 2.28 0.47
PCB-180 2.59 1.15 1.93 0.56 045
YHCHs 29.8 374 19.0 734 143
YDDTs 778 59.1 423 28 2.01
¥,PCBs 26.6 234 20.6 8.5 6.7
«-HCH/-HCH 821 597 416 576 3.75
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