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S1. Calibration curves of the passive sampling method for HNO3, SO2, HCl, and NH3.

The concentrations of NH3, HCl, HNO3, and SO2 in air were estimated using Eqs. (1) ~ (4). Simultaneous sampling with active samplers using the filter pack method (Igawa et al., 2007; Takeuchi et al., 2004) and passive samplers were previously performed in Yokohama. A regression line was obtained for each component using the least squares method, taking the concentration in the water extract of the filter collected by the passive sampler (ppm) on the y axis and the product of the gaseous concentration obtained by the active sampler (ppb) and the installation period of the passive sampler (d) on the x axis. The correlation coefficients for each regression line ranged from 0.89 (HCl) to 0.95 (NH3). The concentration (ppb) of each component at a sampling site was obtained by analyzing the concentration (ppm) of the water extract of the filter collected by the passive sampler and using the following equations obtained from each regression line:
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S2. Calibration curve of the passive sampling method for O3.

For the simultaneous measurement of ozone with passive sampler collection, the ozone concentration was measured every hour using an automatic ultraviolet ozone analyzer (Shimadzu Corporation, UVAD-1000A). The regression line between the nitrate concentration in the water extract of the filter generated in the passive sampler and the product of the mean value of ozone from the automatic sampler (ppm) and installation period (h) were obtained and showed sufficient linearity (r = 0.99). The O3 concentration in the air was estimated using Eq. (5).
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S3. Daily SO2 emissions from volcano on Miyakejima Island from September 2000 to October 2021 (https://www.data.jma.go.jp/svd/vois/data/tokyo/320_Miyakejima/320_So2emission.htm).
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S4. Long term changes in volume weighted mean pH, total ion concentration (TIC), and its composition of throughfall under cedar trees and precipitation at 680, 890, and 1252m a.s.l. on Mt. Oyama from 1994 to 2019 (blank represents no data).
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