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In-cloud scavenging characteristics of black carbon in the mountain background region of South China. XU Hai-bao'?, MA
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Abstract: During three typical cloud events occurred in the mountain region of South China, a ground-based counterflow virtual
impactor was used to collect particulate matter in clouds. A single particle soot photometer and a fog monitor were used to analyze
the black carbon (BC) concentration and cloud parameters, respectively. BC in-cloud scavenging efficiency and its influencing
factors were discussed. Results showed that the proportion of in-cloud BC was about 20%. 4.67% droplets contained BC, while the
proportion of BC-containing interstitial particles is 15.31%. The mass and number scavenging efficiency of BC with different particle
sizes were similar, ranging from 28% to 59%. High liquid water content and cloud droplet number concentration were beneficial to
the in-cloud scavenging of BC, while BC in-cloud scavenging efficiency decreased with increasing total BC concentration. The order
of the influence factors of BC in-cloud scavenging efficiency was cloud droplet number concentration > liquid water content > total
BC concentration.
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Table 1 Meteorological parameters and average black carbon mass concentration of the three effective cloud events
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Fig. 2 Measured parameters of the first cloud event
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Fig.3 The relationship between cloud parameters
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Table 2 BC scavenging efficiency in the three effective cloud

events(%)
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Fig. 7 MSE or NSE of BC as a function of LWC, giving an
exponential fitting curve
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