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ABSTRACT

The objective of this study was to predict and analyze the dam break flood in a real river valley. A numerical model
was developed for simulating dam break flood and applied for analyzing flood situation due to the instantaneous hypothetical
failure of the proposed dam in river Dibang, a major Himalayan tributary of the River Brahmaputra. Significant variation in
bed slope, bed width and resistance characteristic along the channel length are the typical characteristics of Dibang river. To
compute the flood under such dam failure conditions, natural channel is generally represented by a simplified channel. . Such
simplification may lead to erroneous estimation of the important parameters such as maximum probable depth, peak arrival,
maximum probable velocity and inundated area. Therefore, due emphasis should be given in the selection of an appropriate
computational channel while simulating a real dam break flood. Two different approaches for adopting the computational
natural channel have been proposed here for predicting the dam break flood. Probable maximum depth of flood, time of peak
arrival and the maximum probable flood velocity at different sections up to 63 km downstream of the proposed Dibang dam
have been computed . In one approach, the predictions are made by adopting a computational channel, which considers the
whole floodplain downstream of the dam when River Dibang enters the plain. The other approach considers only the original
simplified river channel of Dibang. The predictions of dam Break Wave Propagation by both the methods have been
compared and analyzed. The analysis clearly illustrates the importance of the proper selection of the computational channel

in a river valley downstream of the dam to avoid over estimation or underestimation of flood.
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INTRODUCTION

Floods due to failure of dams induce widespread
damages to life and property owing to its high magnitude
and unpredictable sudden occurrence. Such flood is
required to be simulated to determine the inundated area,
flood depth and travel time of the flood waves so that
adequate safety measures can be provided. The review of
the past works reveals that dam break problem remains a
topic of continued interest since Ritter (1892) attempted its
first analytical solution for a horizontal frictionless
rectangular channel. Investigations are still going on (i) to
evaluate performance of different forms of Governing
Equations, (ii) for developing analytical solution of these
equations for different situations and (iii) for developing
better and suitable numerical schemes for addressing
complexities of natural rivers. Over the years different
investigators have developed both one dimensional (Hicks
F. E. et al. (1997), Sanders B. F. (2001), Macchione F,
Viggiani G. (2004)) and two dimensional models
(Katopodes N. D. (1984), Hromadka (1985), Akanbi A. A.
etal. (1988), Zhao D. H. et al. (1996), Sarma, A. K. (1999),
Zoppou .C. and Roberts S. (2000)) for simulating dam
break flood. Although computation of dam break flood has
been a topic of interest for more than hundred years,
numerical simulation of dam break flow in relatively
simple channels is found more often compared to real river
flood simulation. Natural channels with steep slopes and
wide flood plains offer numerous complexities and make
the computation very challenging. These channels are
highly non-prismatic in nature with significant variations in
bed width, bed slope and roughness characteristics. In this
study dam break flood analysis has been carried out

through its’ application in natural channel. A hypothetical
situation of failure of the proposed dam on the river
Dibang, a Himalayan tributary of the river Brahmaputra has
been considered. The reservoir extends up to 43,000m
upstream of the dam and the channel meets the river
Brahmaputra 63,000m downstream of the dam. The
elevation of the channel bed changes from 545m to 127m.
Manning’s roughness coefficients at different sections are
taken as 0.03, 0.032, and 0.035 based on the channel and
floodplain characteristic of the river.

Computations of the dam break hydraulics in real
cases are generally made considering the simplified
representation of the original river channel. As, such
simplification may lead to erroneous flood estimation, the
appropriate selection of the computational cross-sections of
the natural channel is quite important for proper prediction
of the dam break flood. Two different approaches for
selecting the computational natural channel have been
proposed here for predicting the dam break flood. In one
approach, the predictions are made by adopting a
computational channel, which considers the whole
floodplain downstream of the dam when River Dibang
enters the plain. The other approach considers only the
original simplified river channel of Dibang. Probable
maximum depth of flood, time of peak arrival and the
maximum probable flood velocity at different sections up
to 63 km downstream of the proposed Dibang dam have
been computed by both the methods .The computed values
by both the methods are compared and analyzed .

46



VOL.1, NO.2, AUGUST 2006

ISSN 1819-6608

ARPN Journal of Engineering and Applied Sciences ﬁ «a.

©2006 Asian Research Publishing Network (ARPN). All rights reserved.

www.arpnjournals.com

SIMULATION MODEL
The development of the simulation model under
dam failure condition is considered as follows:

Mathematical model:

The movement of the wave in the dam-failure
situation is governed by gradually varied unsteady flow
equation in open channel, i.e., the Saint-Venant (1871)
equations.

It can be represented in matrix form as:

ouU OF(U)
—+ ——==S(U) ... 1
ot ox (V) @
Where:
Q
U:{A} , FU)={Q? and
Q X"’gll

S(U)= { 0 }
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x = direction parallel to the river, t= time, A = cross-
sectional flow area, Q = discharge, V = Depth averaged
flow velocity, g = acceleration due to gravity; Sp = bed
slope; and S; = friction slope.
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I,, I, = cross-sectional moment integrals; 1| = integration

variable representing the vertical distance to the bottom of
the section; b = cross-sectional width at height 1 ; h = water

depth above the bottom.

Numerical scheme formulation:

First order “Diffusive Scheme”, which has been
found to be advantageous for practical application due to its
simplicity and ease of implementation (Sarma and Saikia,
2006) is used here for solution of the governing equations.
By applying diffusive scheme (Chunge et al. 1980) to
equation (1), the flow parameters at any time step “n+1”
can be represented in terms of the known values at time

step “n” as:

+U

U™ = U’ +(1—o) DY o —%(F;Z —F!)+AtS!

Where o= Weighting coefficient in diffusive scheme
and0<a <1, r=At
Ax

Macchione et al. (2003) found in their numerical

investigation that diffusive scheme gives increasingly

accurate results as the value of coefficient o increases.

Hence o= 0.75 have been considered here. Stability is

assured by the Courant-Friedrichs—Lewy condition as
follows:
_ maxQV‘ +cC )
T AXAt
the velocity, c is celerity = @ and max(\v\ +c) stands for

<1 Where Cr is the Courant number, Vv is

the maximum value over the whole range of grid points.

SIMULATION APPLICATION

The hypothetical flood due to the failure of the
proposed dam in a Himalayan river Dibang has been
considered.

Salient features:
The salient features of the dam are as given below:

Location of the dam:
(Location map is presented in Figure-1)
Country: India
State: Arunachal Pradesh
District: Lower Dibang valley district
Dam Site: Latitude: 2820° 7 N and

Longitude: 95°46’ 38” E

Height of the Dam: 288m.

Hydrology:
Catchment area: 11276 km®
Location of Catchment:
Latitude: 28°11° 50” N to 29°25” 59” N
Longitude: 95°14° 47” E to 96°36° 49” E
Average annual rainfall: 4405 mm

Reservoir:
Maximum water level: EL 548 m
Full reservoir level: EL 545 m
Length of reservoir: 43km

Field data:

For proper prediction of the simulation model the
topographical data base is one of the important factor .The
basic field data required for the flood analysis are: (i)
Terrain profile — for the bed elevation and channel breadth,
(i1) Topographic characteristic of the downstream area — for
using appropriate value of resistance parameter, (iii) Height
of the Dam.

Topographic characteristics:

The topographic characteristic varies significantly
within the computation domain. The river Dibang passes its
course from hills of Arunachal to the plains of Assam. The
river passes through deep gorges, terrains with pebbles and
boulders and then through alluvial plains. Most of the
portion on the downstream of the dam lies in the plains. In
the plain, multiple stream channels namely Deopani,
Iphipani, Gango, Siba, Sisiri and Siang are flowing there in
the terrain near by the main channel of river Dibang as
shown in the detailed downstream (Figure-2). The cross
section data obtained with the help National Hydro Power
Corporation (NHPC) and National Productivity Council
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(NPC) of INDIA was used to compute the flow profile. The
input data in the programme is given in the form of
regularly spaced grids. To accomplish it, the actual data
acquired at convenient chainage points on the riverbed is
linearly interpolated. The total channel reach is represented
with a total number of 1000 grid points.

THE NON-PRISMATIC COMPUTATIONAL
CHANNEL CONSIDERED FOR COMPUTATIONS

Two methods have been proposed here for
selecting the computational channel in a natural river valley
for predicting the dam break flood.

Computational channel considering the simplified
channel of river Dibang:

The computational channel considered here is a
parabolic non-prismatic channel. After analyzing the river
channel of Dibang, a simplified, parabolic, non-prismatic
river channel for dam break computations has been adopted
as follows: The linear regression of the available data has
been done and the straight centre line has been fitted. Then
to get the breadth of the river channel at a particular section
downstream the dam, distance of the extreme bank (right or
left bank whichever is at far distance from the centerline)
from the assumed centre line is taken. Equal distance is
considered perpendicularly from the centerline and the
opposite bank is fixed for that section as shown in Figure-3.
Than to get the parabolic channel, the available terrain data
for that section within that breadth has been taken and the
parabolic least square curve for those data is fitted. The
ground elevation for that particular section is taken as the
elevation of the centre point of the channel. For example,
the equation for the parabolic least square curve to fit the
available terrain data, to get the simplified river channel
section, 52km downstream the dam is y = 9E - 07x7 -
0.0371x + 492.85. The bed elevation considered for this
section is 125.500 (m).The cross-section considering the
computational channel by this approach, at 52km
downstream the dam (Figure-6).

Computational channel considering the detailed terrain
downstream the dam:

The non-prismatic channel taken in the
computations is a parabolic channel. After analyzing the
field data for the downstream of the dam, it has been
observed that when instantaneous failure of the dam will
take place, the flow of the huge quantity of water will not
confine only to the original channel of Dibang but it will
spread out to the nearby land areas and also to the different
streams flowing parallel to Dibang. Hence the whole terrain
downstream as shown in Figure-4 is considered for
computations. To get the parabolic channel cross section at
a point downstream of the dam, the available terrain profile
data has been taken and the parabolic least square curve for
those data is fitted. The ground elevation for that particular
section is taken as the elevation of the centre point of the
channel. For example: At 52 km down stream the dam the
channel taken for computations is as shown in the Figure-5.
The equation for the parabolic least square curve to fit

available terrain data in the sections is y = 3E-08x-.0014x
+ 145.91. The bed elevation considered for this section is
126.000 (m).

ANALYSIS OF THE FLOOD DUE TO THE
INSTANTANEOUS FAILURE OF THE DAM IN
RIVER DIBANG

The maximum probable depths and their time of
occurrence, maximum probable velocities, obtained from
the simulation model have been shown in Figures 7, 8, and
9, respectively. When the simplified river channel approach
is considered the water level at 52km downstream will be
as shown in Figure-6. The maximum predicted water level
is 138m which is 10m higher than the top elevation of the
bank of river Dibang. Hence it is obvious that flow will
follow its’ own path where the channel will comprise of the
original channel of Dibang as well as the nearby area to
some lateral distance at that section depending on terrain
elevation. On the other hand if the predicted depth by the
simplified river channel for a particular section downstream
the dam is assumed as the maximum probable depth for
that entire lateral terrain in that channel cross-section then
the inundated area will be also over predicted. The
prediction of maximum water level and the lateral
inundation, at 52km down stream the dam (Figure-6), when
the entire terrain in the plain, is considered in the
computational channel.

Comparison of the maximum probable flood
depths shows that the computed depth significantly reduces
as the river Dibang enters plain. As observed from Figure-
7, reduction in the maximum probable depth of the Dibang
dam break flood starts from 11km downstream the dam.
Significant high predictions have been observed from 32
km downstream, when the flood is simulated in the
channel, where the simplified channel of river Dibang is
only taken into account. For example, depths  are over
predicted as, 220.125%, 306.818 % and 248.185 % at
32km, 52km and 62 km downstream the dam, respectively
by this approach compared to the computed maximum
depths considering the whole terrain downstream the dam.
While analyzing the time of peak arrival (figure 8) similar
observations are made. As soon as the river Dibang enters
the plain the time of peak arrival starts increasing
remarkably, when the whole terrain is considered in
computation compared to the simplified river channel. For
example, The peak arrival time increases 23.701% at 32 km
downstream and the increment rises to as high as 63.802
% in 62 km downstream.

The comparison of the maximum probable
velocity shows that the predicted value is highly
overestimated in the simplified river channel. When the
river enters in plain region, in 12 km downstream the
velocity is predicted as 65.916% higher when the
computational channel is considered as the simplified river
channel of Dibang. Another observations made from the
plot of maximum velocities is that the significant difference
in the prediction of the maximum value for velocity at any
section cross-section downstream. The simulation results
with simplified river channel predicts the maximum
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velocity possible downstream of the dam as 62.342
m/second at 12000.00m downstream where on the other
hand the simulation of the flood in the channel which
comprises of the whole floodplain predicts it as 42.376 m/s
at 6035.29m downstream .The over prediction of the
maximum velocity increases continuously towards the
downstream after 32km downstream the dam.

CONCLUSION

A simulation model has been developed and used
to predict the flood due to the hypothetical failure of the
proposed dam on the river Dibang, a Himalayan tributary
of river Brahamaputra. Two different approaches have been
tested for appropriate representation of channel
downstream of the dam when the river enters the plain. In
one approach, the flood was predicted considering the
entire downstream terrain as a one-dimensional non-
prismatic parabolic channel and the other considers only
simplified parabolic river channel. To get the parabolic
channel cross section at any point downstream of the dam,
the available terrain profile data has been taken and the
parabolic least square curves for those data are fitted. The
possible extent of submergence of the river basin has been
analyzed. The various important factors such as maximum
probable depth of flood, maximum probable velocity and
time of peak arrival, under the instantaneous dam failure
conditions are obtained for the sections downstream.

It has been observed that, the adoption of the
simplified river channel as the computational channel over
predicts the maximum flood depth, velocity and under
predicts the time of peak arrival at the downstream sections
when the river enters the plain.. The computed maximum
probable depths are highly estimated when the flood is
simulated in the simplified channel of river Dibang
compared to the channel where entire downstream terrain is
considered. The overestimation is quite significant after a
distance 32km downstream the dam, with a maximum at 52
km downstream, which is 306.818% higher compared to
the computed maximum depth considering the whole
terrain downstream the dam. The time of peak arrival starts
increasing remarkably after a distance 14400m
downstream, when the whole terrain is considered in
computation compared to the simplified river channel. The
comparison of the maximum probable velocity shows that
the predicted value is highly overestimated in the simplified
river channel for the entire downstream sections. In the
simplified river channel the maximum velocity possible
downstream the dam is predicted as 62.342 m/s at
12000.00m downstream where the maximum predicted
velocity is 42.376 m/s at 6035.29m downstream when the
flood is simulated on the channel which comprises of the
whole floodplain.

Hence it has been observed that the consideration
of the original river channel over predicts the flood depth,
velocity and under predict the time of peak arrival. It is also
not logical to consider that the instantaneous dam failure
flow will confine only to its original channel in case of
such a high dam. Once the depth of flow crosses the depth
of the original river channel, it will start flowing to the

nearby floodplain. The proper prediction of the possible
extend of inundation downstream of the dam is quite
important, as it consist of villages, roads, dense forest etc.
and therefore, for such practical purposes, for proper
prediction of the dam break flood, it may quite realistic and
logical to select the computational channel in such a
manner that it takes into account the wide floodplain when
the river enters the floodplain.

ACKNOWLEDGMENT

Authors acknowledge the help and logistic support
extended by NHPC and NPC during the field investigation.
It would not have been possible to acquired field data
without the support of NHPC, INDIA.

REFERENCES

Akanbi, A. A. et al. 1988. Model for flood propagation on
initially dry land. J. of Hydraul. Eng., 114 (7): 689-706.

Aureli F. and Mignosa P. 2004. Flooding scenarios due to
levee breaking in the Po river. J. of Water Management,
(ICE) WA. 157 (1): 3-12.

Barr. 1. H. and Das M. M. 1980. Numerical simulation of
dam burst and reflections with verification against
laboratory data. Proc .Ins. Civ. Eng., Part-2. 69, 359-373.

Bellos C. V. 1990. Computation of 2D water movement in
open channels. Ph.D Thesis. Democritus University of
Thrace (in Greek).

Bellos C. V., Soulis J. V., and Sakkas J. G. 1992.
Experimental investigation of two-dimensional dam-break
induced flows. J. of Hydraul. Research. 30(1): 47-63.

Chaudhry M. H. 1993. Open-channel flow. Prentice-Hall.
India Pvt. Ltd. M-97, New-Delhi.

Chow V. T. 1959. Open Channel Hydraulics. McGraw-
Hill, New York, NY.

Cunge, J. A., Holly, F. M. Jr, and Verwey, A. 1980.
Practical aspects of computational river hydraulics. Pitman
Advanced Publishing Program, Boston.

Das M. M. 1978. The Effect of Resistance on Steady and
Unsteady Free Surface Profiles. Ph.D Thesis. University of
Strathclyde, Glasgow, UK.

Fennema R. J. and Choudhury M. H. 1990. Explicit
Methods for 2D Transient Free-Surface Flows. J. of
Hydraul. Eng. 116(8): 1013-1034.

Garcia R, Kahawita R. A. 1986. Numerical solution of the

St. Venant equations with MacCormack finite-difference
scheme. Int. J. Numerical Methods in Fluids. 6: 259-274.

49



VOL.1, NO.2, AUGUST 2006

ARPN Journal of Engineering and Applied Sciences

©2006 Asian Research Publishing Network (ARPN). All rights reserved.

ISSN 1819-6608

@

www.arpnjournals.com

Garci’a Navarro P., Alcrudo F., and Saviro'n, J. M. 1992.
1-D open channel flow simulation using TVD-McCormack
scheme. J. Hydraul. Eng. 118(10): 1359-1372.

Hicks F. E., Steffler P. M., and Yasmin N. 1997. One
dimensional dam break solutions for Variable width
channel. J. of Hydraul. Eng. 123(5): 464-468.

Hromadka 1985. A two dimensional dam—break flood plain
model. Advances in Water Resources. Vol. 8, pp. 7-14.

Jin M., Fread D. L. 1997. Dynamic flood routing with
explicit and implicit numerical solution schemes. J. of
Hydraul. Eng. 123(3): 166-173.

Katopodes N. D. 1984. Two dimensional Surges and
shocks in open channels. J. of Hydraul. Div. 110(6): 794-
812.

Macchione F and Morelli M. A. 2003. Practical Aspects in
Comparing Shock Capturing Schemes for Dam Break
Problems. J. Hydraul. Eng. 129(3): 187-195.

Mac Cormack. 1969. The effect of viscosity in Hyper-
velocity scattering. Amer. Institute of Aeronautics. Paper
69-354. Washington: DC.

Macchione F, Viggiani G. 2004. Simple modeling of dam
failure in a natural river. J. of Water Management, (ICE)
WA 157 (1): 53-60.

Peyret R., and Taylor T. D. 1990. Computational methods
for fluid. Springer Series in Computational Physics,
Springer, New York.

Ritter A. 1892. Die fortpfazung der wasser-wellen
Zeitschrift des Vereins deutscher ingenieure. 36(33): 947-
954.

Rahman M and Choudhury M H. 1998. Simulation of dam-
break flow with grid adaptation. Advances in Water
Resoures, .21(1): 1-9.

Saint-Venant A. J. C. 1871a. Theorie dumouvement non
permanent des eaux, avec application aux crues des rivieres
et al’introduction de marees dans leurs lits. Comptes rendus
des seances del” Academie des Sciences. 36: 174—154.

Saint-Venant A. J. C. 1871b. Theorie du mouvement non
permanent des eaux avec application aux crues des rivieres
eta I’introduction de marees dans leurs lits. Comptes rendus
des seances de I’ Academie des Sciences. 36: 237-240.

Sharma A. K. 1999. A study of two-dimensional flow
propagating from an opening in the river dike. PhD Thesis.
Assam Engg. College, Gauhati University, Assam, India.

Sarma A. K. and Saikia, M. D. 2006. Dam break hydraulics
in  natural channel. Paper presented in World
Environmental and Water Resources Congress. 21-25 May.
Omaha, Nabeska, USA, EWRI, ASCE.

Sanders B. F. 2001. High-resolution and non-oscillatory
solution of the St.Venant equations in non-rectangular and
non-prismatic channels. J. of hydraul. Research. 39(3):
321-330.

Sweby P. K. 1984. High resolution schemes using flux-
limiters for hyperbolic conservation laws. SIAM J. Numer.
Analysis. 21(5): 995-1011.

Zhao D. H. et al. 1996. Approximate Riemann Solver in
FVM for 2D Hydraulic Shock Wave Modeling. J. of
Hydraul. Eng. 122(12): 692-702.

Zoppou C. and Roberts S. 2000. Numerical solution of the
two dimensional unsteady dam break. Applied
Mathematical Model. 24(7): 457-475.

List of Figures:

Figurel. Location Map of The Study area.

Figure 2: The detailed terrain downstream the dam when
the River Dibang enters Wide flood plains

Figure3: Computational Channel considering the simplified
River Channel of Dibang

Figure4: Computational Channel considering the whole
Floodplain downstream the dam of River Dibang

Figure 5: Computational Channel cross-section considering
the whole Floodplain downstream the dam of River Dibang
Figure 6: Computational Channel cross-section considering
the real channel of River Dibang

Figure 7: Comparison of the predicted Maximum Flood
Depths

Figure 8: Comparison of the time of peak

Figure9: Comparison of the maximum velocity

50



VOL.1, NO.2, AUGUST 2006 ISSN 1819-6608

ARPN Journal of Engineering and Applied Sciences ﬁ «a.

©2006 Asian Research Publishing Network (ARPN). All rights reserved.

www.arpnjournals.com

N5
\. ‘\\ ';// = ;,'//’
% ; s
] /
] -
/ /
A
Fd
)’ Lohit Diste
To . .
Pasighat \‘)
{ Lowe bang Valley
g . .
To Tinsukia Arunachal
(Assam) QPI‘&](IESII
Tndin . /Dibmg
o e Brahamaputra
Agsam
Figure-1. Location Map of the Study area
Right bank ~ Left bank ————
Scale:
l\-"el"tiral: 1 Right houndary floodplain~—— Road »* """ ree
Horizontal Left boundary floodplain ~—1~

63km . i i
Roing Tmsukia

Roadase

Hindibesssesnnssnes  PEopatiRiver "y 20

Bridgepoint, % Fundil River

et Bolung Village ;
s : ; Deopani o 11km .
Lohtt river : b R'N efp hipani Rivemyj b:;:fé P
Dibang Dibang  Dibang Dibang 2 N
el O e S ot Bi'lai' villa Point of reference|
Diban Anpumn village for field survey.
uglam village Gongo River Gongo River

_ Dense forest Sisiri River :
Gango river R R Sisirt River Survey of India control
g N Zha River Zeram village point situated at Pathar
Sibariver Siba river REENRE . Eemi village Carnp Helipad The
Slang River ;
. . ST Sang Fpherical Value of the
Slahg river & River control point is - Lat 28°
\ : Barguli Villa, g tmaun ! l
- ”“g}ﬂ'unge_"‘h 1840,01250" N, Long
.

§5°44'20.19474"E, El
.

= b 28517001
]
Guwalati Pasighat _@

Road

Figure-2. The detailed terrain downstream the dam when the River Dibang enters Wide Flood Plains

51



VOL.1, NO.2, AUGUST 2006 ISSN 1819-6608

ARPN Journal of Engineering and Applied Sciences ﬁ «a.

©2006 Asian Research Publishing Network (ARPN). All rights reserved.

www.arpnjournals.com

right bank

left bank

= = = =Linear (left bank )
Linear (right bank)

Right boundary of the floodplain

Left boundary of floodplain

Centre of the cross-sections in the floodplain

channel
Assumed Dibang | | | | T =" Linear (Centre of the cross-sections in the
channel i floodplain channel)
Centre RIVE[ BT — — -Linear (Right boundary of the floodplain)

—— — - Linear (Left boundary of floodplain)

Figure-3. Computaional Channel considering the Figure-4. Computaional Channel considering the whole
simplified River Channel of Dibang Floodplain downstream of the dam of River Dibang

Channel Section at 52 km d/s the dam

160 - Terrain profile £ ~N——""~
Water level
A0 A -
Assumed Parabolic
~ Ghurmura Channel
_ 140 + Road River
3 . Borpukhuri G
= \ . ngo L -
ks) NGaon(vill) _. . Sisiri  Sibia
I o Dibang River River
S 130 -
[m]
120 — \ — 1 — i
0 10000 20000 30000 40000 50000 60000

Lateral distance(m)

Figure-5. Computational Channel cross-section considering the whole Floodplain downstream the dam of River Dibang

52




VOL.1, NO.2, AUGUST 2006
ARPN Journal of Engineering and Applied Sciences

©2006 Asian Research Publishing Network (ARPN). All rights reserved.

www.arpnjournals.com

Terrain profile  ~N——"~ ] . ]
Water level _ Maximum Probable depth 52 km d/s in River

Channel of Dibang

140 4

138

136

134 |

Dibang
River

132

130 -

elevations

128

126

24 |

122wwww}wwww}wwww}wwww}wwww}wwww}
16000 17000 18000 19000 20000 21000 22000

ISSN 1819-6608

@

Figure-6. Computational Channel cross-section considering the real channel of river Dibang

Maximum probable depth d/s the dam

Max_probable depth(channel)
200 e Max probable depth (floodplain)

160

120

80

depth(m)

40

0 20000 40000 60000
downstream distance(m)

Channel taken for computation
when river enters Floodplain

As the river
Dibang enters
Floodplain
the maximum
probable
flood depth
reduces
considerably

——— Right boundary of the floodplain

= Left boundary of floodplain

Centre of the cross-sections in the floodplain

Figure-7. Comparison of the predicted maximum flood depths

53



VOL.1, NO.2, AUGUST 2006

ARPN Journal of Engineering and Applied Sciences

©2006 Asian Research Publishing Network (ARPN). All rights reserved.

ISSN 1819-6608

@

www.arpnjournals.com

Time of peak arrival d/s the dam

time of peak arrival(floodplain)

2500 "4 @ time of peak arrival(river channel)| |

2000 -

1500

ime(secs)

1000 A

t

500 +

0 T T T

0 20000 40000 60000
downstream distance (m)

The maximum \elocity d/s the dam

Max Velocity(floodplain)
e Max Velocity(channel)

60

40

20

velocity (m/seconds.

0 n n

0 20000 40000
downstream distance(m)

60000

Figure-8. Comparison of the time of peak arrival

Figure-9. Comparison of the maximum velocity

54



