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Local transport of radioactive dust can put the environment and nearby people at risk. A plan to 
continuously monitor radioactive dust using synchronized measurements from horizontally 
pointing lidar and other instruments (e.g., weather monitor, dust sampler, particle counters) in 
uninhabited areas in Fukushima, Japan, is being considered. Previous studies have shown that 
dust with sizes less than 20 µm carries the most radioactivity (2u10-8 Bqcm-3) (Shiina et al., 
2018). Data from continuous observations near a radioactive area can elucidate the effects of 
weather on the optical properties of aerosols. These datasets can provide information on how 
radioactive dust is transported when used in transport models. 

The deployment of a horizontal lidar and continuous monitoring of radioactive dust is proposed 
and scheduled for 2022. In 2021, a horizontal lidar is continuously operated on the 8th floor of 
the Engineering building in Chiba University to initially monitor the aerosol-weather relationship 
(e.g., depolarization ratio, extinction coefficient from lidar and relative humidity) for a year. The 
laser is a diode-pumped solid-state (DPSS) laser with a maximum pulse energy of 120 µJ, a 
repetition frequency of 1 kHz, and a wavelength of 349 nm. Since the lidar system can record 
data every second, temporal changes of aerosol extinction coefficients and depolarization ratio 
can be measured. From continuous observations conducted in August (summer) and December 
(winter) 2021, lidar-derived optical properties (e.g., extinction coefficient, depolarization ratio) 
of near-ground aerosols show seasonal, diurnal and weather dependent values. Extinction 
coefficients, for example, are relatively higher (~4u10-3 m-1) in August compared to the values 
observed in December (~2.5u10-3 m-1). Diurnal effects on aerosol optical properties are highly 
observed on the values of depolarization ratio. High depolarization ratios are observed during the 
daytime. This result implies that radioactive dust can be efficiently described from daytime data. 
A higher depolarization ratio (~ 0.12) is also measured in winter, which can be attributed to wind 
directions and aerosol sources. In summer and winter, wind directions are usually from Tokyo 
Bay and the north, carrying high water vapor content and dry air, respectively, and consequently, 
different aerosol types. This result suggests that continuous observation of near-ground aerosols 
in an area where radioactive dust is present can quantify the seasonal effects of aerosol optical 
properties in that area. Furthermore, understanding radioactive dust-weather interaction can 
provide information and aid in mitigating this local environmental risk. 


