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Fig. 1  Geological map of the study area
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Fig.2 Radon concentration at each station of the Guiyang subway line 1
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Fig.3 Radon concentration in compartments, platforms

and atmosphere of the Guiyang subway line 1
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Table 1 Influence of lithology on the radon concentration

in different subway stations
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Table 2 Atmospheric radon concentration in subway lines of various cities at home and abroad
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Atmospheric Radon Concentration in Guiyang Subway Line 1 and the
Potential Health Effects

WENG Xu'?, LUO Weijun'”*, WANG Yanwei'"’, JIA Yuhe’, WANG Shijie'"’

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang

50081, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Puding Karst Ecosystem Research

Station, Chinese Academy of Sciences, Puding 562100, China; 4. College Rural Revitalization Research Center of Guizhou,
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Abstract: Subway has gradually become the first choice for people’s daily travel, but the radon accumulation could not be ignored due

to th

e closed underground environment. It is necessary to monitor and evaluate the potential risk of ionizing radiation exposure for staff

and passengers. Guiyang subway line 1 was put into operation in December 2018, and the strata passed through are mainly carbonate

rocks. Radon anomalies often occur in the process of weathering, which needs special attention. In this study, RAD-7 electronic radon

detector was used to monitor the atmospheric radon concentration in 20 underground stations and the carriages of the subway on July 29,
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2020 and January 7, 2021, respectively. The temporal and spatial variation characteristics and the main influencing factors were ana-
lyzed, in addition, the exposure dose was estimated, and the potential health effects were evaluated. The results show that the range of
radon concentration in Guiyang subway line 1 is 9. 6 to 257.5 Bq/m’, and the average value is 38.9 Bq/m®, which is higher than the
average value of radon in major cities in China (28.9 Bq/m”) , but is much lower than the foreign average (105.2 Bq/m*) , and there
are great differences among different stations, showing obvious seasonal variation with lower values in summer and higher ones in win-
ter. The calculated effective dose of radon and its daughter elements exposure to the staff in the station was 0.28 mSv/a, which was
less than the natural background radiation value (about 2.4 mSv/a), indicating it belongs to the low-dose radiation range, and there
was no health risk.

Key words: subway; radon; ionizing radiation; low dose; health effect assessment



