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Inverse power model

To model the relationships between metal concentrations and distance from the smelter, we compared linear, inverse power, and exponential decay models and selected the model with the best predictive performance based on R² values. For most metal concentrations measured in snow and indoor dust, distance from the smelter was best described by an inverse power model. Accordingly, the relationships between concentrations in snow and indoor dust and distance from the smelter were modeled using an inverse power function defined as follows:
                                   (1)
                                                                 (2)
where distance represents the distance between the residence and the main stack of the smelter.
Results are presented as the percentage change in concentration associated with a doubling of distance from the smelter (e.g., from 500 to 1,000 m), consistent with an inverse power relationship. These percentages were calculated using the expression (2b−1) × 100, where b is the regression coefficient.

Methodological approach for constructing Figure 1

To present a figure using linear scales for distance (x-axis) and concentration (y-axis), which were considered more intuitive for visualization, the curve derived from the linear regression—whose mathematical expression is given in Equation (1)—was transformed into a curve corresponding to Equation (2).
To preserve the confidentiality of residential addresses in Figure 1, a random distance of ±50 m was added to the distance from the smelter for each residence. The true distances were nevertheless used for all regression and correlation analyses.
