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ABSTRACT

In rivers, the combination of surface flow and subsurface flow generates Hyporheic flow in the porous
environment beneath and surrounding the river. To quantify exchange rate between surface and subsurface
water, it is crucial to estimate hydraulic conductivity between the two sources of water. In this study, hydraulic
slope and hydraulic conductivity of river bottom sediments were estimated using a mini-piezometer and
manometer. Physical experiments were conducted to investigate the impact of natural obstacles on the river path,
specifically tree trunks at varying heights (30-60-90 cm), in the year 2022 and Tuskestan River in Gorgan.
Piezometers were placed upstream and downstream of the tree trunks, and the resulting hydraulic head
difference was assessed through numerical modeling using COMSOL software to simulate hyporheic flow. The
study found a 91% correlation between piezometer observation data and numerical solution results, which
facilitated further investigation into computational exchange flows. Based on this, the computational exchange
flows from the numerical model were also investigated. The results indicated that the highest amount of
equilibrium flow occurs in the case where the height of the tree trunk is 30 cm (the exchange flow is 3.96 times
without the tree trunk).
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