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ABSTRACT

Hemrin dam is an important dam located on the course of the
Diyala river. The sediment problem has greatly effect on Hemrin dam and
its reservoir. Simulation for sediment entering and deposition in Hemrin
reservoir was done using Hydraulic Engineering Center-Hydrologic
Modeling System (HEC-HMS 4.1 software). Several input data were used
for simulation such as precipitation data for the basin , watershed
characteristic, geometric boundary for Diyala river and Hemrin reservoir
and water release from Hemrin reservoir. The calibration processes for the
model was done by using field measurement data for water discharge from
Diyala river and good agreement was reached. The adopted period for
simulation was 34 years started from 1981 up to 2014 and the result
obtained show that the average annual sediment discharge load to Hemrin
reservoir is( 3.43x10° ton) while the average annual sediment deposited is
(3.25x10° ton) , the results show that the peak sediment discharge load
occurred in November 1984.The simulation suggest that about 49.5% of
mass of sediment deposited as clay while the all sediment load out from
reservoir as clay. While the silt formed 40.3% of mass of sediment
deposited while the sand and gravel are 8.9% and 1.3% respectively. The
results prove that there is a strong link between precipitation depth in the
basin and sediment entering to Hemrin reservoir. The sensitivity analysis
was done by using cover factor and soil erodibility factor for sub basins in
the watershed and this processes show that these two factor have large

effect on sediment entering and deposition in Hemrin reservoir.
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CHAPTER ONE

INTRODUCTION

1.1 General

The sedimentation is result of erosion which occurs in watershed
, transported by with flow and deposited in the reservoir. Soil erosion
outlined as the detachment of soil particles from soil mass . This procedure
occurs because of some outside effect equivalent to wind , gravity and
rainfall . The volume of soil eroded from the watershed depends on many
factors that can summarized as fallow the characteristic of rainfall
including amount and intensity, the type of soil in watershed ,land cover
and topography , the size of soil particles and drainage networks
characteristic such as size slop and shape (Yang, 2006). The transport of
sediment means the movement of sediment particles. The basic mechanism
responsible for the movement of particle is drag force exerted by water
flow on individual grains (Henderson, 1966) . The sediment particles
usually have three modes of motion(rolling , saltating and suspended), the
transport of particles by saltating and rolling is called bed load transport ,
while the suspended particles are transported as suspended load transport
(Van Rijin,1993). Deposition is the final stage of sedimentation process.
When the river inter the reservoir the velocity of flow begins gradually to
decrease and the solid particles will deposits . The volume of sediment that
deposited in the reservoir depends on reservoirs trap efficiency which
depends on particle size of sediment , the shape and size of reservoir and

operation plan (Yang, 2006).



1.2 Sedimentation in Reservoirs

Sediment transport within the rivers and its accumulation in
reservoirs has grown to be an essential challenge that as a rule must be
considered. When water flows into the dam reservoir, it carries some
amounts of sediments embedded within turbid inflow into the reservoir.
These sediments will deposit along the bed of the dam reservoir as the
water velocity is reduced. The longitudinal accumulation of sediments in a
reservoir may be separated into three main zones depending on sediment
characteristics, namely the zone of coarse sediments, delta, and fine

sediments. As is conceptually illustrated in the Figure (1.1).

TURBID INFLOW WATER SURFACE

FLOATING DEBRIS

DENSITY CURRENT

FINE SEDIMENTS

Figure (1.1) Longitudinal profile of reservoir bed (After Morris and Fan
2010)

The longitudinal deposition along the bed profile and the settling
patterns differ from one reservoir to another, as is affected by many factors
such as geometrical shape of the reservoir, discharge conditions, flood
events, size of sediment particles of the inflowing load, and operating

conditions of the reservoir(Morris and Fan ,2010 ).



1.3 Statement of problem

Sediment is the principle problem which affects the useful life of
reservoir , causing several problem such as reducing the storage capacity
of reservoir, The sediment may deposit near the intake of hydro power and
thus cause harm to hydropower system . The sediment accumulation will

rise the bed elevation of reservoir and therefore loss flood control .
1.4 Objective

Evaluation of sedimentation in Himeran reservoir by simulating the

sedimentation processes using HEC-HMS 4.1 software.
1.5 Methodology

* Collection of data from the study area

* Use HEC-HMS as model

» Model calibration and sensitivity analysis

1.6 HEC — HMS

HEC- HMS 4.1 is a computer program designed by US Army
Corps of Engineers, the user for this program become able to do a
simulation for precipitation — runoff process . One of the options in this
model is sediment transport simulation which enable the user from routing
the sediment in each element in the watershed including that the deposition

in the reservoir(HEC-HMS user manual,2015 ).
1.7 Thesis Layout

Chapter one :- contain an introduction about reservoir sedimentation, the
objective and methodology of the study and simple
description for HEC-HMS 4.1 software.



Chapter two:- is a literature review of investigation related to subject,
important research focused on reservoir sedimentation and

methods used for predicting reservoir sedimentation.

Chapter three:- contain the theory, equation, assumptions and limitation
used by the Hydrologic Engineering Center (HEC) for
designing HEC-HMS 4.1 software.

Chapter four:- is a description of the Diyala river basin and Himeran

reservoir Which were used as case study.

Chapter five:- show the model calibration, result obtained from simulation
for sedimentation in Himeran reservoir and sensitivity

analysis.

Chapter six:- explain the conclusions that are reaches at from this study and

some recommendations for future research work.



