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Abstract: In the summer of 2018, particle size distributions from 10 nm to 10 pm were measured by a wide
particle spectrometer aboard an aircraft in Jilin Province, China. The results showed that the number concentration
of near-surface atmospheric particles ranged from 5.8x10° cm™ to 9.9x10* ¢cm™, with an average value of
(2.7+2.2)x10* cm . In general, the number concentration of particles decreased with increasing altitude. Two
types of vertical profile were observed. For the first type, particle number concentrations decreased sharply with
increasing altitude in the boundary layer, whereas, above the boundary layer, particle number concentrations
showed little vertical variation. For the second type, particle number concentrations decreased consistently with
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increasing altitude, and the two variables were approximately negatively correlated. During the observation, the

total particle number was dominated by Aitken mode particles with a peak at 25-30 nm. The backward trajectories

indicated that air masses mainly originated from Mongolia and Inner Mongolia. A new particle formation (NPF)

event was observed over Siping City. The nucleation mode particle concentration over Siping was four times that

of other regions on the NPF event day, and the backward trajectory denoted that the air mass originated from

Liaoning Province and was affected by the local air mass. This study provides a basis for exploring regional air

pollution and the vertical profile of aerosol particles in Northeast China.
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Fig.1 Distribution of national PM, s emissions in July 2016 (a) and aircraft flight path (b); PM, s emission data were obtained from reference [30]
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Table 1 Particle number concentration in four modes during flight (average + standard deviation)

H B (em™) ZRA (em™) BB (em™) MR TS (em ™)
2018-07-14 9304 + 13660 15912 + 16563 618+ 1618 0
2018-07-15 5871 + 22481 8994 + 9124 470 £ 2750 0
2018-07-26 3082 + 2484 5154 + 2652 210 + 821 0
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