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Assessment of Soil Heavy Metal Distribution and Industrial
Impact in the Rinan Irrigation Area of Taichung, Taiwan
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Abstract

The Rinan Irrigation Area in Dajia District, Taichung City, is adjacent to industrial zones
and scattered small-scale factories, posing a potential risk of heavy metal contamination in
both soil and water environments. To assess the quality and potential contamination of
agricultural soils within the irrigation area, this study conducted a total of 54 soil sampling
sites in 2023. Sampling locations were strategically planned across various irrigation groups
to ensure spatial coverage and representativeness. A portable X-Ray Fluorescence (XRF)
analyzer was employed to rapidly screen for eight major heavy metals (Cu, Cd, Pb, Zn, Cr, Ni,
As, and Hg), and the results were evaluated against Taiwan’s soil monitoring and control
standards for farmland growing edible crops. The analysis showed that all 54 sampling points
had heavy metal concentrations below the regulatory thresholds, indicating no significant
contamination concerns and supporting the area’s current suitability for agricultural

production.

To further explore potential spatial trends in heavy metal distribution, Inverse Distance
Weighting (IDW) was applied for spatial interpolation. The results revealed that copper, zinc,
chromium, and nickel exhibited similar spatial patterns, with higher concentrations observed
in irrigation systems located downstream of industrial zones and near small-scale factory
clusters. Although concentrations remain within acceptable limits, the spatial correlation
between elevated values and industrial activity suggests that factory operations may be a
potential source of localized contamination. Based on these findings, it is recommended to
strengthen monitoring and management of industrial facilities within the irrigation area, as
well as to enhance surveillance of irrigation water quality. Continued long-term soil
monitoring is also advised to maintain agricultural land quality, ensure food safety, and reduce

future risks of heavy metal contamination.
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