Sediment Management at the River Basin
Scale: Sustainable Management of Sediment

Sediment is a vital component of river ecosystems, playing a crucial role in
shaping river morphology, providing habitat for aquatic organisms, and
supporting water quality. However, excessive sediment can also be
detrimental to these systems, leading to problems such as flooding,
sedimentation of reservoirs, and degradation of aquatic habitats.

The management of sediment at the river basin scale is a complex
challenge, requiring a comprehensive understanding of sediment
processes and the development of sustainable management strategies.
This article presents an overview of the science and practice of sediment
management at the river basin scale, covering topics such as sediment
transport, river morphology, flood control, and water quality management.
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Sediment Transport

Sediment transport is the movement of sediment particles by water flow.
The rate and magnitude of sediment transport depend on a variety of
factors, including the velocity and discharge of the water flow, the size and
shape of the sediment particles, and the slope of the river bed.

Sediment transport can be a major source of sediment for downstream
areas, particularly during floods. Excessive sediment transport can lead to
a variety of problems, including:

= Flooding: Sediment can clog river channels, increasing the risk of
flooding.

= Sedimentation of reservoirs: Sediment can accumulate in reservoirs,
reducing their storage capacity and effectiveness for flood control and
water supply.

= Degradation of aquatic habitats: Sediment can smother aquatic plants
and animals, and can alter the physical structure of the river bed,
making it less suitable for aquatic life.

River Morphology

River morphology is the shape and structure of a river channel. It is
influenced by a variety of factors, including the flow of water, the sediment
load, and the geology of the surrounding area.
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River morphology can have a significant impact on sediment transport and
aquatic habitat. For example, a wide, meandering river with a gradual slope
will generally have a lower sediment transport capacity than a narrow,
straight river with a steep slope. This is because the meanders and gradual
slope will slow down the flow of water, allowing sediment to settle out.

Changes in river morphology can also have a negative impact on aquatic
habitat. For example, the construction of dams can alter the flow of water
and sediment, leading to changes in the river morphology and a loss of
aquatic habitat.

Flood Control

Sediment management can play an important role in flood control. By
reducing the amount of sediment in a river channel, the risk of flooding can
be reduced. There are a variety of sediment management techniques that
can be used for flood control, including:

= Dams: Dams can trap sediment, preventing it from being transported
downstream and causing flooding. However, dams can also have
negative impacts on the environment, such as altering the flow of
water and sediment and disrupting fish migration.

= Sediment traps: Sediment traps are structures that are placed in a river
channel to trap sediment. Sediment traps can be made of a variety of
materials, such as concrete, rock, or wood.

= Vegetation: Vegetation can help to stabilize river banks and reduce
erosion. Vegetation can also trap sediment, preventing it from being
transported downstream.



Water Quality Management

Sediment can also have a significant impact on water quality. Sediment can
carry pollutants, such as nutrients, pesticides, and heavy metals, into water
bodies. These pollutants can harm aquatic life and make water unsafe for
drinking.

There are a variety of sediment management techniques that can be used
to improve water quality, including:

= Erosion control: Erosion control practices can help to reduce the
amount of sediment that is washed into water bodies. Erosion control
practices include planting vegetation, using terraces, and installing
sediment traps.

= Sedimentation basins: Sedimentation basins are structures that are
used to trap sediment before it enters water bodies. Sedimentation
basins can be made of a variety of materials, such as concrete, rock,
or wood.

=  Wetlands: Wetlands can help to trap sediment and pollutants before
they enter water bodies. Wetlands can also provide habitat for aquatic
plants and animals.

Sediment management at the river basin scale is a complex challenge, but
it is essential for protecting the health of aquatic ecosystems and ensuring
the sustainable use of water resources. By understanding the science of
sediment transport and river morphology, and by using a variety of
sediment management techniques, we can develop comprehensive
strategies for the sustainable management of sediment at the river basin
scale.



Additional Resources
= EPA Sediment Management
= NRCS Sediment Management
= River Restoration: Sediment Management
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