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TRANSITION OF DENITRIFICATION POTENTIAL DRIVEN BY SUB-SURFACE
FLOW IN ALTERNATE BAR REACH OF THE YAHAGI RIVER

Makiko OBANA, Yuji TODA and Tetsuro TSUJIMOTO

The landscape of a river sandbar is composed of several elements, including vegetation, bare areas,
side-pools and so on. For sandy river management, it is necessary to determine the contributing factors
for the ecosystem functions of alternate bar segments. In recent years, it has been reported that sandbars
have a water purification function involving denitrification driven by sub-surface flow, but the details are
still unknown. The objective of this study was to develop a model that could be used to examine how the
nitrogen is trapped and retained by several elements of a sandbar in an alternate bar reach. We also devel-
oped a framework to analyze the temporal change in the denitrification by using a numerical simulation,
aerial photos, and a water quality information system. The numerical simulation was performed under the
discharge and morphological conditions of the Yahagi River in the Chubu region of Japan.

The main results of this study are that the temporal change in the denitrification ecosystem function in
a sandbar reach can be quantified using the proposed model and the denitrification activity has increased
over the past 35 years. In addition, it was clearly shown that differences in the vegetation distribution and
sandbar shape affect the nitrogen dynamics. Thus, the numerical simulation has made it possible to de-
termine the most effective vegetation patterns to maximize the ecosystem function in a sandbar.
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