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Abstract: To investigate the vertical distribution and source characteristics of formic acid in the atmospheric boundary layer, online
measurements of formic acid and related air pollutants were conducted at six heights from the ground level to 335m in autumn 2021

using iodide chemical ionization mass spectrometry (I-CIMS) coupled with a multi-inlet tubing system at the Shiyan Meteorological
Gradient Tower in Shenzhen. Results revealed that the average ground-level formic acid concentration during the campaign was 0.7
ppb, lower than previously reported values from other regions globally. Vertically, formic acid concentrations exhibited a consistent
height-dependent pattern with an initial increase followed by a decrease, peaking at 120m during both daytime and nighttime. This
vertical maximum was particularly pronounced in daylight hours. Correlation analyses with co-measured pollutants (ozone, NO,,

PM, 5) demonstrated that the sources of formic acid were influenced by both primary emissions and secondary formation. A vertical

stratification of sources was identified: contributions below 120m predominantly originated from direct emissions of vehicle exhausts,
while photochemical secondary formation became the dominant source above 120m.

Key words: air pollution; organic acid; vertical distribution; tower observation; tubing drainage
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