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A fundamental study on the material source detection method in
rivers using inverse analysis of one-dimensional advection-
diffusion equation
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ABSTRACT

The environmental DNA (eDNA) analysis or the water quality survey are known to be
performed to understand the river environments. It is important to detect the biological habitats
that are the sources of eDNA and pollutant sources to assess the status of the river environment
more effectively and quickly. However, the previous methods of the source detection of eDNA
and/or pollutant have difficulties due to limitation of applicability or cost of survey. In this study,
we proposed an inverse analysis method to detect the material sources in river by combining
water quality data measured at a few points and numerical analysis. The numerical model
includes hydraulic effects such as material retention in the riverbed during material transport in
water. By using data observed at an actual river, the proposed method can effectively detect a
source area slightly downstream from an actual source where the cross-sectional diffusion is
sufficiently progressed.



