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Correlation between horizontal aerosol and relative humidity for lidar pollution dust
monitoring
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Abstract: Monitoring of radioactive dust can mitigate the effects of radiation on the environment and the health of
people. Analysis of the data from continuous and simultaneous observations using lidar and other instruments (e.g.,
dust sampler, weather monitor) near a radioactive area clarify the effects of weather on the optical properties of
aerosols. The data from the combined pre-deployment observations in summer (August), autumn (October) and
winter (December) months of 2021 in Chiba University shows that relative humidity (RH) causes extinction
coefficients of near-ground aerosols in summer to have a relatively higher value (~4x10- m'") compared to the values
observed in October (2.75x10 m") and December (~2.5x103 m™!). In the three-month observation representing 3
seasons, RH effects on aerosol depolarization ratios are also evident, i.e., as RH increases, depolarization tend to
decrease.
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Table 1. Specification of DPSS horizontal LIDAR system

Laser Model

Spectra-Physics Explorer One

Wavelength 349 nm
Pulse Energy 120 pJ
Repetition frequency < 5KHz
Pulse duration > 3ns
Telescope Diameter 100 mm
Interference filter CWL 349 nm
Interference filter FWHM 0.6 nm
PMT model Hamamatsu H11901-110
Transmitted polarization P
Received polarization P and S
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Figure 1. Observed relationship between extinction coefficients and RH and depolarization ratio and RH for

Relative Humidity (%)

the months of August (summer), October (autumn) and December (winter) 2021.
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Table 2. Relationship between extinction coefficient and depolarization ratio with relative humidity

Month Extinction vs RH r?
August y=0.003687exp(0.001258x) 0.923
October y=0.001383exp(0.007776x) 0.740
0.888 (for RH>60%)
December  y=0.002279exp(0.001738x) 0.997
Month Depolarization ratio vs RH r?
August y=1.011exp(-0.0303x) 0.883
October y=0.979exp(-0.0255x%) 0.474
y=1.510exp(-0.0305x) 0.866 (for RH>60%)
December y=0.377exp(-0.0139x) 0.842
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