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Abstract This study evaluates the efficiency of dry air dilution method as an alternative to tra-
ditional heating methods for aerosol sample conditioning in high-humidity environment. The
system was installed at Anmyeon-do Global Atmosphere Watch (GAW) station, where high
humidity levels and elevated dew point temperatures are typical, especially during summer.
From 2017 to 2018, when heating method was used, it was challenging to maintain the relative
humidity (RH) below 40% in the aerosol sample inlet, with the RH frequently exceeding 60%
during July and August. After introducing the dry air dilution system in 2019 and 2020, the RH
in the instrument remained below 40% for most of the year, including during peak humidity
periods. Analysis showed that, compared to heating, the dry air dilution system achieved an
average RH reduction rate of 45~72% in high-humidity conditions, while heating achieved only
23~60%. Despite higher initial costs, the dry air dilution system can be a cost-effective solution
for long-term aerosol observations, ensuring reliable data quality in coastal and high-humidity
environments. Future studies should focus on optimizing the system for diverse climate condi-
tions to broaden its applicability in global atmospheric monitoring networks.
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Fig. 1. Annual variation of (a) relative humidity, (b) temperature and (c¢) dew point temperature at Anmyeondo Korea Global
Atmosphere Watch from 2017 to 2020.
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Fig. 2. Schematic of aerosol sample dilution system.
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Fig. 3. Daily variation of (a) relative humidity and (b) dew point temperature inside the nephelometer at Anmyeondo Korea
Global Atmosphere Watch from 2017 to 2020.
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