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Numerical analysis of environmental effects on the retention time of sea water in
riverine estuaries

Kunihiko AMANOI, Katsuhiro ONUMA? and Maremi ENDOH?

' Head, River Environment Div., National Institute for Land and Infrastructure Management
? Senior researcher, River Environment Div., National Institute for Land and Infrastructure Management
3 Researcher, River Environment Div., National Institute for Land and Infrastructure Management

Since retention time of sea water is one of the most important factors that control the environment in
riverine estuaries, it is necessary to assess it accurately to understand the riverine estuary environment.
However; complicated hydrodynamics driven by the combination of several influential factors make it
difficult to estimate the retention time. Both temporal and spatial heterogeneity of saline water
distribution enhance the complexity of the estimation. We have developed a numerical model that can
analyze the temporal and spatial distribution of age and residence time of sea water in riverine estuaries.
The model can differentiate salinity by the time when it enters river mouth and by the place where it
exists at certain time, while the summation of the differentiated salinity is in agreement with conventional
model results. We have shown the quantitative influence on the age and residence time of sea water in
estuaries caused by changes in river channel, sea level and the river flow.
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