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1- Bed Resistance
2- Bed Roughness
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1- Dispersion
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2- Finite Element
3- Finite Volume
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Abstract

Water flow over natural soil surfaces can cause soil erosion and consequently soil particles
can be transported downstream as suspended and bed sediment loads. Because of intense decline
in flow velocity at upstream of a dam and formation of a large still body of water in reservoir,
accumulation of dissolved materials and sediment loads in reservoir is inevitable. Due to erosion
and deposition of sediments in reservoirs, it is estimated that the annual loss of reservoir storage
capacity of all dams around the world, which is totally more than 7000 billion cubic meter,
ranges between 0.5 and 1 percent. In some countries this storage loss is more than 1 percent. In
Iran, the mean rate of reservoir storage loss is estimated between 0.5 and 0.75 percent which is
equal to 175-200 million cubic meter per year. The analysis of observed data of 27 dams, which
performed by “Operation and Maintenance Dam Reservoir Office — Ministry of Energy” in
2009, confirmed the same mean storage loss rate in Iran as above. Since, due to various reasons,
the rate of soil erosion in Iran is almost high, hence, understanding of sedimentation process in
reservoirs and knowing how to deal with them is important.

The effective utilization of water storage might not be achieved due to the consequences of
sedimentation in reservoir. The most common problems which may cause by sedimentation in
reservoir are as follow: reduction of water storage capacity, flood control failure at upstream
areas, failure in operation of bottom outlet works, power plant and spillway; and adverse effects
on water quality. In order to minimize the consequences of sediment transport and deposition in
reservoir, sedimentation parameters such as type, amount, grain size distribution and propagation
procedure of sediment loads in reservoir should be precisely evaluated.

There are various methods to study erosion and sedimentation process in a reservoir. One of
these methods is numerical modeling which has been welcomed increasingly during recent
years. Nowadays, professional soft-wares are become as acceptable tools for practitioners to
simulate sedimentation process in reservoirs. During recent years, application of this effective
tools has been developed significantly. Although new numerical soft-wares with their great
capabilities can assist engineers in designing processes, but they should not be considered as
replacement for engineering knowledge and judgements of practitioners. For a successful design,
engineers should be familiar with all software capabilities, limitations and sensitivities.

The main objective of this manual is to provide a technical instruction which helps engineers
to make a satisfactory choice among the various numerical models available in sedimentation
process modeling. This guideline has been prepared specially to describe available numerical
methods and techniques in reservoir sedimentation studies and to evaluate numerical methods
position among all other methods as well. Furthermore, this context consists of both
comprehensive review and governing equations of sedimentation process in reservoir. The
current manual is mainly useful for those practitioners who work on design and operation of
dams which involve reservoir sedimentation issues.
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