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Characteristics and Source Analyms of Atmospherlc Carbonaceous Aeros,els‘ in
the Cities of Hangzhou and Ningbo e A

XU Hong-hui' XU Jing-sha’ , HE Jun®" PU ng JlaO‘ , QI Bing’, DU Roﬁg -guang’
(1. Zhe]ldng In&.tltute of Meteorologludl Suermes dngzﬁou 310008, China; 2. Depdrtmegt of Chemical and Env1r0nmentdl
Engmeermg, Umversny of Nottingham Ningho Chlner‘ Nlngbo 315100 China; 3. Ha.nvzhou Meteorologlcal Bureau, Hangzhou 310051.
China) - / y J .||"l a ! )

Abstract ; To 1nvest10ate the seasonal Varlatlot}; and qouﬂl’ es of carbonaceous aerodols.in the cities of Hangzhou and Ningbo, field PMZ s
sampling was donducted at four representative sites (two urban, ,one suburban, and one rural) in this_region from December 2014 to
Noverfiber'2013. A thermal/optical carbon dndlyzer was em.pl'Gyed,{o analyze both organic carbon (OC) and elemental carbon (EC)
contents; in/PM, 5 by identifying eight different carbon fra.ctlons including OC1, OC2, OC3, OC4 + OPC, ECI - OPC, EC2, and
EC3. Baséd on these fractions, OC and EC were defined as OC1 + OC2 + OC3 + OC4 + OPC and EC1 + EC2 + EC3 - OPC,
respectiv'.ely; total carbon (TC) was calculated as the sum of OC and EC; and total carbonaceous aerosols (TCAs) were quantified via
the sum of organic aerosols (OAs; converted from OC) and EC. The results showed the following. (DThe annual average level of TC in
this region was (14.3 +4.1) pg-m ™, accounting for (26.2 +6.5) % of the annual average PM, ; concentration. The annual average
OC and EC concentrations were (11.3 +3.4) wg-m ™ and (3.0 £0.9) pg-m ™", respectively. The highest TC level was observed in
winter among the four seasons. 2The annual average TCA concentration in this region was (25.6 £7.5) pg-m ™, contributing (42. 2
+10.0)% of PM, 5. In addition, secondary organic carbon (SOC) was also estimated by the commonly applied EC method. Tt was
found that SOC contributed (41.1 £5.5)% to OC on an annual average basis. 3 The sources of carbonaceous aerosols were
determined using the correlation between OC and EC, OC/EC mass ratio, and different carbon fraction characteristics. The annual
average OC/EC ratio in this region was 4.7 1.7, which falls in the diagnostic ratio range for vehicular emissions, coal combustion,
and biomass burning, indicating these sources are probably the major contributors of the regional carbonaceous aerosols. Moreover, a
higher char-EC/soot-EC ratio was observed during winter and autumn at all sites, possibly implying the enhanced biomass burning
activities during these two seasons.

Key words : organic carbon(OC) ; elemental carbon( EC) ; PM, 5; sources; cities of Hangzhou and Ningbo
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Table 1 PM, 5 concentrations and meteorological parameters during the sampling period

s 7] PM, s #J%/pgem 3 A/ mes ! [% 7K it/ mm R/ C AR R/ %
2014 4ELZ 93.1+38.4 2.0+0.3 33.0 6.3+0.5 64.1+1.4
2015 FEH S 65.1+30.9 2.1£0.3 42.8 15.7 £0.2 71.1+5.0
2015 EH 2 37.8£16.2 2.0+0.3 103.3 26.7 +0.7 77.8 +3.6
2015 4EFkZ 61.3 £34.5 1.8+0.3 32.8 18.1+0.8 76.0 £2.7
A 66.2 +37.7 2.0+0.3 211.9 16.7 £0.5 72.3 3.1
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