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2- Materials and Methods

2.1 Equations for Modeling

The CCHE2D has two important categories: CCHE2D
are used in CCHE2D software are the
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equation and Equation 2 is the Momentum equation.
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In order to estimate the sediment, this software uses four methods as follows: Modified Equation of Eakers, and White,
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the distance that sediment is carried inconstantly and qlk the side
In order to estimate the sediment, this software uses four methods as follows: Modified Equation of Eakers, and White,
discharge or output sediments in width unit
Modified Equation of Angelond and Henson, Equation of Woo et al., Equation of Yan.
In order to estimate the sediment, this software uses four
methods as follows: Modified Equation of Eakers, and White,
Modified Equation of Angelond and Henson, Equation of Woo et
al., Equation of Yan.

2.2 CCHE2D Model
CCHE2D is an aggregated software package created in 2005
by Wang, Jia and San in the National Centre of Calculation and
Hydraulic Engineering (NCCHE) under the supervision of University of Mississippi, USA. This model is a two dimensional
2- 2- CCHE2D
hydraulic
model Model
that is created for analyzing and simulation of
flow hydraulic, sediment transport and morphology processes in
open flows. The model uses average equations of Reynolds for
2- 2- CCHE2D
solving
flow areaModel
in depth. Two zero models of parabolic distributed equations and the prantels mix length model and also the
model of two equations k-ε are used for modeling of distributed
flow. The network used in this model is curved and not orthogonal. This model is applicable for both steady and unsteady flow.
Based on [7, 8 and 9], we used effective Element method (a kind
of limited Element), the control volume for solving the equations

Assigning Initial Flow Parameters
To assign initial parameters we set 72.25 for the input value
of initial water surface and 71.25 for the output value of initial
water surface in the related windows (boxes) as shown in Figure
2. After model calibration the manning coefficient is set to 0.035.
Fig.2. Assigning initial flow parameters for input and out borders
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Boundary Conditions
In order to determine the border flow conditions, 25-year
and 50-year flood hydrographs (Figure 3) are made as the upstream condition and the rating curve (Figure 4) is made as the
downstream condition.

Table 2 shows the results for both 25-year-old and 50-yearold floods. It is seen that velocity, Froude number and shear tension for the 50-year flood are more than the 25-year flood.
Table 2. Results of flow simulation

Fig.3. Flood hydrograph

25-year-old flood
results

50-year-old
flood results

0.1

1

8

20

10.6

16.7

Average shear stress in
the extrados (N/m2)
Average shear stress in
the intrados (N/m2)
Average shear stress in
the whole area (N/m2)

Fig.4. Rating curve

Executing the Model
Considering the flood crossing time in the studied area
(496.800 seconds), the simulation time is set equal to 496.800
seconds. The calculated time scale is specified from currants
number equal to 8 seconds. After completing other adjustments
and inserting necessary information, the software starts getting
two runs for 25-year and 50-year floods.

Particle curves of suspended sediment, bed sediment, suspended sediment discharge and bed load discharge were entered
to software. Initial conditions and sediment boundary conditions
were determined for the software and the sediment load was analyzed. The results of sediment analysis are shown in Table 3.
Due to flood passing time through study length (496800 second),
simulation time allocate equal to 496800 second. Stop time was
calculated based on currants number, estimated about 8 seconds.
Finally, after determination of essential boundary conditions at
the restriction of the bridge and the river curves, the model runs
twice (for the flood with 25 years and 50 years return periods).
It is observed that suspended sediment, bed load discharge, sediment deposit and erosion volume for the flood with 50 years return time are more than the flood with 25 years return time. The
dominant phenomenon in the 50-year flood is erosion while the
25-year flood causes sedimentation.
Table 3. Results of sediment simulation
25-year-old flood
results

3. Results and Discussion
After introducing geometric and hydraulic specifications of
flow to the model and running the model, one can observe the
modeling results in different forms. In this research, the effects
of parameters like velocity, shear tension, water surface profile
on the bridge range and river arch will be studied. The results
of velocity distribution and their values for the 25-year flood are
shown in Figure 5.
Fig.5. Velocity results of the studied area

50-year-old
flood results

Velocity (m/s)
Average of velocity variations in the river arc (out)

0.64

0.5

Average of velocity variations in the river arc (in)

-0.43

-0.15

Average of velocity variations in the river arc (all arc)

0.33

-0.433

Average of velocity
variations in the bridge
area

0.09

-0.433

Sediment
Suspended Sediment (kg/m ) 0.95

1.15

Bed local discharge (kg/s)

0.07

0.27

Sediment deposit (m )

116845

195585

Erosion volume (m )

2957

293257

Effective phenomena (m3)

113887 Sedimentation

97671 - Erosion

Area of study

519414

519414

3

3

3
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The river bed elevation before and after the 25-year and 50year flood events are shown in Figure 6 and 7, respectively. Longitude river bed profile before and after these flood events are
illustrated in Figure 8 and Figure 9.
Fig.6. River bed elevation before and after the 25-year flood
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4. Conclusion
This paper investigates the unsteady pattern of Karkheh River flow in Iran as well as variations of river bed elevation and
sediment transport due to two flood events using CCHE2D. It
was found that velocity, Froude number and shear stress for 50year flood are more than 25-year flood. It was also found that
suspended sediment, bed load discharge, sediment deposit and
erosion vol-ume for the 50-year flood are more than that of the
25-year flood. The dominant phenomenon in 50-year flood is
erosion while the 25-year flood causes mainly sedimentation.
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