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Chap? : Flood routing

|. Introduction

1. As wave moves down the river

v The shape of the wave gets modified
due to various factors , such as channel
storage , resistance , lateral addition or
withdrawal of flow.

v To attenuate the peak due to friction if
there is no lateral flow

v The addition of lateral inflows can cause
a reduction of attenuation or even
amplification of a flood wave




2. A Flood wave passes through a reservoir
The peak is attenuated and the time base is
enlarged due to the effect of storage.

3.Flood routing is the technigue of
determining the flood hydrograph at a
section of a river by utilizing the data of
flood flow at one or more upstream sections.

4. Application
flood forecasting , flow protection
reservoir design and spillway design.

5. Two categories
[JReservoir routing
[channel routing

6. Reservoir routing
To study the effect of a flood wave
entering a reservaorr.

7. Channel routing

To study the changes in the shape of a
hydrograph as it travel down a channel.




8. Methods
—hydrologic routing & hydraulic routing
(continuity Eq.) (continuity EqQ.)

. S-Ql%)%[}ﬁ eg. of motion of unsteady
flow

Il. Basic equations

1.7k 35s _gradually varied unsteady flow

2. Continuity Eq in difference form

| _O:d%t (7-1)

| :inflow
O : outflow
S : dyotshr




In small time interval
TAf—OAt = AS
f:average Inflow in time Az

O :average inflow in time A7

A.S':change in storage

[[1+[2]Az [0 + 0, LA = S, - S,
2 2
v At should be sufficiently short so that | &
O are straight limean t
v At<the time of transit of the flood wave

through the reach.

v Continuity equation in differential form

ﬁQ_i_Té’y

0
X 12
T © top width of the section

e y : depth of flow




3. Momentum equation

@ Vé’V 1 ov .
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Ill. Hydrologic Storage Routing
(Level Pool Routing)

. S=S(h)
Q=Q(h)




1. outflow Q=Q(h)

2. For reservolir routing , the
following data have to be known:

(1) Storage volume V.S. elevation

(2)Water surface elevation outflow
»Storage outflow

(3)Inflow hydrograph

(4)Initial values of S, | and Q at time=0




3. Various methods

 All of them use Eq(7-2) but in various
rearranged manners.

—(A)Modified puls method
*Eq(7-2) Is rearranged as

[, + 1,
|

AL+, - @2“] 1S, + @2“]

1 On the same plot prepare a curve of
outflow discharge VS elevation (Fig 7.2)
Jinitial S, h and Q are known

S, + QA =
2 2 QO At
— flinitial h@’}[ﬁﬂg‘[ HIS=2Q » PHIF= S+~
L[Q;D
0 p RS s S B step 1V [ o
Hih,==Q
NG QAL .
[ Deducting Q, Azfrom (S.+=,~) gives
(s, - 022“), for the beginning of the next time
step

[, + 1,

]Az‘+[Sl+012Af]




V. Attenuation

* The reduction in the peak value Is
called attenuation

« The time difference between the
two peaks of inflow and outflow Is
known as lag.

* In a freely operating spillway , the
peak of the outflow hydrograph will
occur at the point of intersection of
Inflow and outflow curve.

V. Hydrologic channel routing
1.Storage & outflow relation

(a)
— In reservoir routing storage is a unique
function of Q S=f(Q)
— In channel routing

» storage is a function of both outflow and
inflow

 The water surface in a channel reach is
not only not parallel to the channel
bottom but also varies with time




(b)Total volume in storage

JPrism storage @ % Wedge
storage
(C)Prism storage S,

—The volume formed by an imaginary
plane parallel to the channel bottom
drawn at the outflow section water
surface

(d)Wedge storage S,

—The volume formed between the actual
water surface profile and the top
surface of the prism storage

(e)The prism storage Sp!'] Tyl E1 Q. By 2
B} S, =1(0Q)
The wedge storage S, =/ (/)
S=85+8 =K[X["+(1-X)0"] (7-3)
K=2X : coefficient

m : 0.6 for rectangular channel
1.0 for natural channel




2. Muskingum Equation

m=1 in Eq(7-3)
S=K[X+(1-X)Q]

X @ weighting factor 00.5
X=0— S=KQ linear reservoir

X=0.5—~both I & Q are important for S

K : storage time constant (T)
« approximately equal to the time of
travel of a flood wave through the
channel reach

3. Estimation of K and X
1 To find the channel storage S v.s. time
relationship wusing inflow and outflow
hydrographs

(L + 1)) (0 + )AL = AS

] By choosing a trial value of X
Hb S~ T +1-X0)0] I RE (T

if an incorrect valve of X is used, the
plotted points will trace a looping curve

1 By trail and error, a value of X is chosen
sothat S and [x/+@1-X)0Q] has linear
relation




4. Muskingum Method of Routing
S, =S8 =K[X([,-1)+(1-X)0,-0,)]
] [, + 1, 0+ 0,
=+ 5 AL [ 5 1Az
:>Oz:Co[2+C1[1+C201
C = — KX +0.5A¢
" K- KX +0.5A¢
KX +0.5A¢
' K- KX +0.5A¢
K- KX -0.5A¢
* K- KX+0.5As

C,+C,+(C, =1

Qn - CO[H + Cljn—l + CZOn—l
1 To choice a suitable At

e K> At>2Kx
[+ At<2Kx negative value of
coefficient

] The procedures of channel routing
(a)Knowing K and x , select an
appropriate value of At
(b)Calculate C, , C, and C,




(c)Starting from the initial conditions |, , Q,

Aand known 1, at the end of the first time
step tcalculate Q, by Eq.(8.16)

(d)The outflow calculated in step (c)
becomes the known Initial outflow for
the next time step. Repeat the
calculations for the entire inflow
hydrograph .




