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Abstract

Hydraulic structures built on rivers, such as dams, play a
significant role in water resource management. Despite their increasing
need, these structures have negative environmental and biological
impacts. They separate river ecosystems and hinder the natural
migration of aquatic life. Special structures, like fishways, are
constructed to connect and facilitate the movement of river

environments.

There are various types of fishways, and this study focuses
on the hydraulic characteristics of one widely used and efficient type
known as the Vertical Slot Fishway. This fishway consists of a water
channel with multiple basins separated by transverse barriers containing
vertical slots. The efficiency of the fishway relies on the hydraulic
characteristics within its basins, including flow velocity and water
depth, which must be suitable for local fish to pass through. Changes in
flow conditions can impact the hydraulic efficiency, so designs have
been proposed to mitigate the effects of flow conditions on fishway

performance.

The hydraulic characteristics of standard fishways and those
with added geometric configurations in the shape of the letters L, T, and
[ were experimentally studied. The study analyzed the velocity
distribution and flow depths within basins for five discharges and four
slopes. The focus was on the flow patterns formed in the fishway, as
they are crucial for fish movement. A total of 56 experiments were

conducted.



It was concluded that changes in discharge and slope in the
standard design affect the hydraulic efficiency of the fishway in terms
of altering flow patterns, velocity values, and flow depths. For instance,
increasing the discharge from 3.83 L/s to 12.82 L/s led to a maximum
velocity increase of up to 48%, along with the formation of unsuitable
flow patterns for fish. Similarly, an increase in the longitudinal slope
from 5% to 6.25% raised the maximum velocity by up to 22%. The
magnitude of velocity increase varied based on the changes in flow
pattern behavior, with shifts from the preferred type Il pattern to the less

preferred type I occurring with increases in slope or discharge.

Adjustments to the standard design were proposed to create
better flow patterns within the basin. These modifications also helped
maintain flow patterns almost unchanged, regardless of variations in
discharge or slope, resulting in a reduction of up to 28.22% in maximum
velocity. The highest reductions in velocity were associated with higher

discharges, emphasizing the significance of such modifications.

Furthermore, the modified designs reduced the sensitivity of
flow depth changes to variations in discharge compared to the standard
design, with reductions ranging from 11% to 16%. Additionally, these
designs increased energy dissipation and momentum exchange within
the fishway basin. The maximum values for Froude number, Reynolds
number, and volumetric energy dissipation were 0.83, 9.08*104, and
167 watt/m3, respectively, falling within acceptable limits according to

previous studies' standards.



