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Tab. 1 Atmospheric black carbon concentration and comparison with background stations in the offshore and coastal
zones of China
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[P—— %)ll 3.30 2012 M2k [38]
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Fig. 1 Spatial variation of atmospheric black carbon con-

centration in different regions of the continental
coastal zone of China
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Tab.2 Dry, wet, and total deposition fluxes of atmospheric black carbon and annual precipitation at each station in the

offshore and coastal zones of China

5 T/ (mg-m2-a”t)  JBITMEE/ (ngm2a) RUIKEEE/ (mgm2a') 4ERE/KE/(mmal)
Kk 152.3 394.8 547.1 613
fEW 615.0 1362.4 1977.4 524
i 392.2 911.9 1304.1 550
b5 271.5 720.3 991.8 627
PN 457.4 1112.1 1.569.5 575
HR 152.3 379.6 531.9 589
KE 350.0 851.0 1201.0 575
H i 82.0 344.3 426.3 662
2 Hs 66.2 386.4 452.6 920
[ 332.9 834.3 1167.2 1107
M 271.1 665.6 936.7 1084
PNl 291.4 726.0 1017.4 1 100
i 272.8 741.6 1014.4 1200
e 671.1° 2202.5° 2 873.6° 1449
T 431.8 1929.6 2361.4 1973
@ 270.2 871.9 1142.1 1425
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Fig. 2 Total deposition flux of atmospheric black carbon

and its spatial distribution in the coastal zone of
China
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Tab.3 Analytical methods and principles of black carbon source apportionment
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Tab. 4 Black carbon source apportionment method and source contribution
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[41]
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Abstract: Black carbon, as a ubiquitous carbonaceous aerosol component in the atmosphere, has attracted a lot of at-
tention because of its profound effects on the ecological environment. A better understanding of the black carbon
deposition in the ocean will aid in clarifying the process of ocean carbon cycling. However, there have been few in-
vestigations on the atmospheric black carbon deposition in China’s offshore and coastal zones, and the relevant re-
search data are insufficient to explore its regularity. As a result, the relevant data on atmospheric black carbon concen-
tration in this region for the past 20 years were reanalyzed, the deposition fluxes were calculated using the integrated
data, and then the spatial distribution characteristics were analyzed. Finally, the existing black carbon source appor-
tionment methodologies were examined, and the primary sources of atmospheric black carbon in this region were
generally estimated. On this premise, the future study of atmospheric black carbon in offshore is discussed. The results
showed the following: (1) The average atmospheric black carbon concentrations in the offshore and coastal areas of
China were about 1.95+1.28 and 5.05+2.62 ug/m’, respectively, with the remarkable characteristics of anthropogenic
pollution. The black carbon concentration in the coastal areas showed a V-shaped distribution from north to south; the
smallest values were found along the South Yellow Sea coast, while in the offshore areas, it showed a decreasing trend.
(2) The overall deposition fluxes of atmospheric black carbon across China’s offshore and coastal areas were
413.2+137.1 and 1422.7+721.1 mg/(m*-a), respectively, with remarkable differences between the North and South of
China. Wet deposition is the major routine for the scavenging of atmospheric black carbon, which is primarily con-
trolled by the precipitation process and source emission intensity. The calculated atmospheric subsidence of black
carbon in China’s offshore can account for ~16% of that in the global ocean. (3) In China’s coastal zone, fossil fuel
sources produced ~62%—84% of the total atmospheric black carbon emissions. As a result, more emphasis should be
placed on reducing the use of fossil fuels by controlling atmospheric black carbon emissions. In the future, the inte-
gration and mutual correction of different source apportionment methods should receive more attention. Finally, the
study on the migration, transformation, and burial mechanisms of black carbon in different reservoirs of the earth
should be strengthened. The black carbon in the offshore and coastal zones is influenced by a variety of factors. Its

subsidence and inert burial in the marine sediments will enhance the marine carbon sink.
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