Surface Water Hydrology
Professor Rajib Maity
Department of Civil Engineering
Indian Institute of Technology, Kharagpur
Lecture 33
Unit Hydrograph of Different Durations:
Method of S - Curve

(Refer Slide Time: 0:18)

Surface Water Hydrology
Module#02

Week#07: Analysis of Hydrograph - I1

Lecture#33

Unit Hydrograph of Different

Durations: Method of S-Curve

Department of Civil Eng*
Indian Institute of Teck &0
Kharagpur — 721302 Y
Email: rajib@civil.iitkgp./ ﬂl li 1
T ~ )

In this lecture, we are learning Unit hydrograph of different duration: method of S-curve.
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The concept covered the unit hydrograph of different durations and under this one method
that we are discussing that is method of S-curve.
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The outline of this lecture goes like this the introduction first and then we should know in
detail what is of S-curve, which is also known as S-Hydrograph. So, that we should know
first how is it being developed and after that using this S-curve using this S-curve, how we

can develop the unit hydrograph for different duration. We will also discuss some example
problems before | go to the summary.

(Refer Slide Time: 1:44)

Introduction: Unit Hydrographs of Different Durations

* Two methods for deriving Unit Hydrograph of different durations are available
(discussed in last lecture).

* Method of Superposition was discussed in the last lecture. However, this method can not
be used when 7 is a fraction.

* In this lecture, Method of S-curve will be discussed.

* This method allows 1 to be both(integer and fraction”
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Introduction: Unit Hydrographs of Different Durations

Two methods for deriving this unit hydrograph for different durations are available. And
method of superposition was there in the last class where it was this method cannot be used
when n is a fraction. So, it is this method is good for when n is an integer. In this lecture, we
are adopting the method of S-curve and in this method, n can be both integer as well as the

fraction.

D hour unit hydrograph for a catchment, which is develop from the field data or some other
method and once we have this is our input, they enter this D hour unit hydrograph is our input
for this method, we use the method of S-curve to identify another unit hydrograph where we
designate it as the nD hour unit in hydrograph. So, here n can be integer of or fraction both.

(Refer Slide Time: 3:22)

S-Curve or S-Hydrograph
s

600‘4 v If a@is available for a
Naanaaangn catchment, another nD-h UH can

z be derived using the S-curve
@ Method.

* An S-curve is a resulting DRH

Vﬂi 8 12 16 20 24 28 32 36 40 44

Discharge (cumec)

successively in@n endless manner.

Time (hr)
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If a D-h UH is available for a catchment, another nD-h UH can be derived using the S-curve
Method. An S-curve is a resulting direct runoff hydrograph due to 1 centimeter of rainfall
excess occurring successively in an endless manner occurring successively in an endless

manner.

The duration of 1 centimeter rainfall excess is D and for this one the resulting unit
hydrograph which is shown in the fig.1. Now, if add one more such rainfall block of 1
centimeter rainfall excess and for that one get another unit hydrograph, the same unit

hydrograph which basically now starting with the gap of D hour.



In this way keep on adding this 1 centimeter of rainfall excess for D hours as shown in fig.1
here one after another. Now, in this way it will go for an infinite time. After that all the

ordinates just add and get a curve like this and which is known as the S-curve.
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Fig.1 shows the construction of S-curve
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Unit rainfall excess equals 1 cm in D-h

Definition of S-Hydrograph or S-Curve

Average excess rainfall intensity

The S-curve, also known as S-hydrograph, can be defined as =1/D em/h
S— —

a hydrograph produced by a continuous effective rainfall at a | =

constant rate for an infinite period.

or

Discharge (m*/s)
|

A curve obtained by summation of an infinite series of D-h D D)
(uhy~~

UH spaced D-h apart. '
= Figure shows a series of D-h unit hydrograph arranged S @ =

s . . . A Time (h)
with their starting points D-h apart. *f-r-ig—

* At any time instant the summation of (¢obrdinates of

¥

various curves occurring at that time instant gives the \@'
ordinates of the S-curve. & L
;—’___ e
-
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The S-curve, also known as S-hydrograph, can be defined as a hydrograph produced by a
continuous effective rainfall at a constant rate for an infinite period or a curve obtained by

summation of an infinite series of D-h UH spaced D-h apart.



Unit rainfall excess equals 1 cm in D-h
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In fig.2 there is a series of D hour unit hydrograph arranged with their starting points at D
hour apart at and at any time instant the summation of the ordinates of various curves

occurring at the time instant gives the ordinance of these various curves occurring at a time

hows the S-curve

instance gives the ordinate of this S-curve.

In fig.2 diagram that this curve resemblance, one S letter, so that is why the name is that S-
curve. And other thing is that it is not going not increasing infinitely even if we are putting
this series as infinite. So, at some point of time it reaches to a discharge which is called the
equilibrium discharge. So, at that point, we can say that whatever is coming in as excess
rainfall and everything is going out. So, that time it becomes stabilized. So, that we can say as

a stable or the equilibrium discharge.

(Refer Slide Time: 11:21)

Properties of S-Hydrograph or S-Curve %

= The S-curve shown here is obtained

* Initially it has a steep portion and reaches to a maximum
equilibrium discharge at a time equal to the time base of

the first UH.

* Let the average intensity of excess rainfall producing the
S-curve bn the catchment area s@

then equilibrium discharge Q5 can be computed as

/A
Qs = X 104)1

—

0 O T

from a D-h UH.

charge (m?/s)

Dis:

it rainfall excess equals 1 cmin D-h
o
D =1/D ecm/h

S-curve

(g +uy)

Average excess rainfall intensity
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Properties of S-Hydrograph or S-Curve
» The S-curve shown here is obtained from a D-h UH.

> Initially it has a steep portion and reaches to a maximum equilibrium discharge at a

time equal to the time base of the first UH.

> Let the average intensity of excess rainfall producing the S-curve be 1/D cnvh r in the

catchment area of A kmz2, then equilibrium discharge Qs can be computed as
A
Q, = (5 X 104) m3/s

(Refer Slide Time: 13:15)

Unit rainfall excess equals 1 cm in D-h

The S-Curve Method

% Average excess rainfall intensity
> 2 )

* The curve obtained by S-curve method is observed to f =1/D cm/h

s)

oscillates in the top portion at around the equilibrium

S-curve

value.

charge (m*

Ziu

oty tuytoug touy)

(uy +uy)

@

Dis

* The oscillation of the curve may be attributed to

Tu

Ty +uyt+uy)
v

zi=

magnification and accumulation of small errors which u

o
has occurred during the preparation of hydrograph y AN
from the filed data. N R :
Time (h)
* In this situation, an average smooth curve is drawn Q‘
such that it reaches a value Q; at the time base equal to {
that of the unit hydrograph. a
&/’5
\ ~
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The S-Curve Method

» The curve obtained by S-curve method is observed to oscillate in the top portion at

around the equilibrium value.

» The oscillation of the curve may be attributed to magnification and accumulation of small

errors which has occurred during the preparation of hydrograph from the filed data.

> In this situation, an average smooth curve is drawn such that it reaches a value Qs at the

time base equal to that of the unit hydrograph.
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Construction of S-Curve
= We have already discussed that S-curve is obtained by adding a string of D-h UHs,
each lagged by D-h from one another.

= Using the aforesaid property of S-curve, we can mathematically construct S-curves
with the help of following equations

ie.,

The tcould be called a
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Construction of S-Curve

We have already discussed that S-curve is obtained by adding a string of D-h UHSs, each
lagged by D-h from one another.

Using the aforesaid property of S-curve, we can mathematically construct S-curves with the

help of following equations, i. e.,
U(t) =S8t)—S(t—-D)

or S()=U(t)+S(t—-D)
(1)

The term S(t—D) could be called as S-curve time addition.
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Construction of S-Curve

* We know thais called as S-curve addition at time 1.
DRCYe dUaiiO o

= So, the terms of Eqn. (1) can be written as,

Ordinate of S-curve at any time t = (Ordinate of D-h UH at time ¢ ) + (S-curve addition

at time #)

e,

Note: Forallt <D, S(t-D)=0

e S

The aforesaid Eqn. (1) provide a recursive procedure for computation of
S-curve ordinates from the given ordinates of a D-h UH. Q
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We know that S(t—D) is called as S-curve addition at time t.

So, the terms of Eqgn. (1) can be written as,

Ordinate of S-curve at any time t= (Ordinate of D-h UH at time t) + (S-curve addition
at time t)

It may be noted that for all t<D, S(t—D) =0

The aforesaid Eqn. (1) provide a recursive procedure for computation of S-curve ordinates
from the given ordinates of a D-h UH. So, using this things procedure, this computation, we
can get from the D hour unit hydrograph.

(Refer Slide Time: 16:39)

Example 33.1:

The ordinates of a 4-h UH are as follows
—

Time () (@] 4 | 8 [12]16]20] 24 (38
Ordinate of 4-h
(m/s)

0)10|30(25|18|10| 5 |0

Derive the S-curve.

—

0D

2
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Example 33.1:

The ordinates of a 4-h UH are as follows

Time (h) 0 | 4| 8 |12]16]20| 2428
Ordinate of 4-h
) 0 [10/3025[18|10| 5 | 0

Derive the S-curve.

(Refer Slide Time: 17:06)

Solution
Ordinate of S-curve at any time t = (Ordinate of D-h UH at time r) + (S-curve addition at
time /)
i.e., Eqn. (1) S(t)=U()+S(t-D)

—_—

and forallt <D, S(t-D) =0

—_—

Therefore, at t = 0; according to the condition,

.

S-curve addition S(t — D) = 0, and

since 4-h UH ordinate = 0; a
Hence, using Eqn. (1), S-curve ordinate at t = 0, Vg
ﬁ__)=U(t)+S(t—D)=0+0=0 @
— « b
¢
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Solution

Ordinate of S-curve at any time t= (Ordinate of D-h UH at time t) + (S-curve addition at time

Y

e, Egn. (1) S(t)=U(t)+S(t—D)
And for all t<D, S(t-D) =0

Therefore, at t=0; according to the condition,

S-curve addition S(t—D) =0, and

Since 4-h UH ordinate = 0;



Hence, using Eqn. (1), S-curve ordinate at t=0,

S(0)=U(t)+S(t-D)=0+0=0

(Refer Slide Time: 17:51)

Solution
* Att = 4 4-h UH ordinate = 10 m3/s and S-curve addition S(t — D) = 0 since t < 4
Hence S-curve ordinate S(4) = U(4) + 0
S(4)
" At ,t_=__§§ 4-h UH ordinate 1
S-curve addition at t = 8; S(8 — 4) = S(4) = 10m3/s
Hence S-curve ordinate Sc(g) =U(8)+10=30+10
s@
= Similarly, this calculation is performed for all time intervals till
t = base width of UH = 28 h. a
-ﬁc final obtained S-curve addition values and L
S-curve ordinates are shown in the following table. @
A5

-

Surface Water Hydrology: M02L33 Dr. Rajib Maity, IIT Kharagpur = ‘ k -5

At t=4; 4-h UH ordinate =10 m"3/s and S-curve addition S(t—D) =0 since t<4
Hence S-curve ordinate S (4) =U (4) +0
S (4) =10 m"¥s

At t=8; 4-h UH ordinate =30 m%s and

S-curve addition at t=8; S (8—4) =S (4) =10 m"¥/s

Hence S-curve ordinate S (8) =U (8) +10=30+10

S (4) =40 m"3/s

Similarly, this calculation is performed for all time intervals till
t= base width of UH =28 h .
The final obtained S-curve addition values and

S-curve ordinates are shown in the following table.
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Solution :
120 - Time Or:_‘:'l:::of S-curve  |S-curve ordinate
(h) addition (m's) | (m¥/s) (C2+C3)
{m’/s) r-N
100 C1 2 (0210 /C4N\
% S-curve 0 0 @ \
o 80 4P 10 (Lr e
3 8 30 VL (o= %
% 60 12 5 K 40 {65
£ 16 18 65 =T -8
»é 40 20 10 83 = 93
4hUH 2 5 93 98 |/
20 28 0 98 9% 7
\-/
0
0 4 8 12 16 20 24 28 32
Time (h)
Plot of 4-h UH and the corresponding S-curve j &
| o\ o
i ‘
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Time Orfl:igils of S-curve S-curve ordinate
= e 3 3 +
(h) () addition (m’/s) | (m’/s) (C2+C3)
C1 C2 C3 C4
0 0 0 0
4 10 0 10
8 30 10 40
12 25 40 65
16 18 65 83
20 10 83 93
24 5 93 98
28 0 98 98
120 -
100 A
w S-curve
S~
o 80 o
g
(]
80 60 -
<
=
2
Q 40 1
4-h UH
20 A
O T T T T T T e, 1
0 4 8 12 16 20 24 28 32
Time (h)

Fig.3 shows the Plot of 4-h UH and the corresponding S-curve of example 33.1
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Construction of

Derivation:

= Consider a two D-h S-curve A and B displaced by
—_— p— \

1-h duration as shown in the figure.

* [f the ordinates of S-curve B (Sp) are subtracted g“
from the ordinates of S-curve A (S,) , the resulting a

curve is a DRH.

* The obtained DRH corresponds to a rainfall excess

Rainfall intensity
=1/Dem/h

of duration 7-h and magnitude (% X T) cm.
— N
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Construction of a T-h UH from S-Curve

Consider a two D-h S-curve

A and B displaced by T-h duration as shown in the figure 4. If

the ordinates of S-curve B (Ss), are subtracted from the ordinates of S-curve A (Sa), the

resulting curve is a DRH. The obtained DRH corresponds to a rainfall excess of duration T-h

and magnitude (1/DxT) cm.

Intensity 1/D cm/h
URainfall excess for S-curve A

ERzunfall excess for S—CW

Rainfall intensity —T

1 cm

>
T-h =1/Dcm/h

—

3

E

[5) ~
Bl @
= |
2 -
a &

N T-h UH

J —(SA

Time (h)

Fig.4 shows the Construction of a T-h UH from S-Curve
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Construction of a 7-h UH from S-Curve | ey i/nen/n

Rainfall excess for S-curve A

777
Rainfall excess for S-curve B

N\
N

Derivation; Rainfall intensity
* Hence, if (S5 — Sg) are divided by_whe resulting [ st
ordinates denotes a hydrograph due to an excess ;
rainfall of 1 ¢m and of duration 7-h i.e., a T-h UH. é
a

®* The derivation of 7-h UH can be achieved either by

graphical means or by arithmetic computation. \\‘\_ ThUH

D
\R 60 -59)

. R
7 Time (h)%

X"jL
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Hence, if (Sa—Sg) are divided by T/D, the resulting ordinates denotes a hydrograph due to an

excess rainfall of 1 cm and of duration T-hi.e., a T-h UH.

The derivation of T-h UH can be achieved either by graphical means or by arithmetic

computation.

(Refer Slide Time: 25:50)

Example 30.2: "

The ordinates of a 6-h UH are as follows
\

Time(h) ==X 0 | 6 | 12|18 24|30 |36 |42 |48 54]60]66
Ordinate of 6-h
UH (m¥s) —

0 3090|140 160|140 (100| 62 | 37 | 25 | 15| 0

Derive the ordinates of a 12-h UH for the same catchment.

Note: It is advised to perform all the calculations in a tabular from.

¢
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Example 30.2:

The ordinates of a 6-h UH are as follows



Time (%) 0 | 6 |12 18|24 |30 |36 |42 48| 54 | 60

66

Ordinate of 6-h

UH (m/s) 0 | 30 | 90 | 140 | 160 | 140 | 100 | 62 | 37 | 25 | 15

Derive the ordinates of a 12-h UH for the same catchment.
Note: It is advised to perform all the calculations in a tabular from.

(Refer Slide Time: 26:41)

Solution

= First we need to compute the 6-4 S-curve ordinates with the help of the following equation

Ordinate of S-curve at any time t = (Ordinate of D-h UH at time 7) + (S-curve addition at

e —
time 1)

i.e,Eqn. (1), St)=U(t)+S(t-D)

—

and forallt <D,S(t—D) =0
Therefore,

At t = 0; according to the aforesaid condition of S-curve addition, S(t — D) Qd
6-h UH ordinate = 0; Hence, using Eqn. (1), S-curve ordinate at t = 0 is, @
S0)=0+0=0 &,

e

¢
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Solution

First, we need to compute the 6-h S-curve ordinates with the help of the following equation

Ordinate of S-curve at any time t= (Ordinate of D-h UH at time t) + (S-curve addition at time

B
e, Egn. (1), S)=U()+S(t—D)

and for all t<D, S (t-D) =0

Therefore, At t=0; according to the aforesaid condition of S-curve addition, S(t—D) =0, and

6-h UH ordinate = 0; Hence, using Eqgn. (1), S-curve ordinate at t=0 is,

S (0) =0+0=0
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Solution

" At t;g 6-h UH ordinate = 30 m® /s and S-curve addition S(t — D) = 0 since t < 6
Hence S-curve ordinate S(6) = U(6) + 0

S(6)

SEALC=12; 6-h UH ordinate = 90m3 /s and

S-curve addition at t = 12; S(12 — 6) = S(6) = 30m3/s

Hence S-curve ordinate $(12) = U(12) + S(12 - 6) @ @
s2) (izom’/9)

= Similarly, this calculation is performed for all the time intervals till

1l

t = base width of UH= 66 h. Q
—— 2 &
The final obtained S-curve addition values and Y A
S-curve ordinates are shown in the following table. \')
= Name the S-curve ordinates as Sy VA
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At t=6; 6-h UH ordinate =30 m”"3/s and S-curve addition S(t—D) =0 since t< 6
Hence S-curve ordinate S (6) =U (6) +0
S (6) =30 m"¥/s

At t=12; 6-h UH ordinate =90 m%s and

S-curve addition at t=12; S (12—6) =S (6) =30 m"3/s

Hence S-curve ordinate S (12) =U (12) +S (12-6) =90+30

S (12) =120 m"3/s

Similarly, this calculation is performed for all the time intervals till
t= base width of UH=66 h .
The final obtained S-curve addition values and
S-curve ordinates are shown in the following table.

Name the S-curve ordinates as Sa
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Solution

Time | Ordinates of | S-curve addition | S-curve ordinate
(k) |6-h UH (m/s) (m'/s) (m'/s) (C2+C3)
C1 C2 C4o
0 —+—>0 'K\‘ 0 BEG)
e e
18 140 120 260
- 5
36 100 560 660
2 62 660 22
48 37 722 759 4\
54 25 759 784
) T = ,
‘ ( \f’
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Time |Ordinates of |S-curve addition| S-curve ordinate
(h) |6-h UH (m’/s) (m’/s) (m3/s) (C2+C3)
C1 C2 C3 C4
0 0 0 0
6 30 0 30
12 90 30 120
18 140 120 260
24 160 260 420
30 140 420 560
36 100 560 660
42 62 660 722
48 37 722 759
54 25 759 784
60 15 784 799
66 0 799 799
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. 900
SOlutIOII S-curve A (S,)

* Now, in order to find the ordinate of 12-h UH, the e
DRH corresponding to a rainfall excess of duration S-curve B (Sp) :

12-h and magnitude @x 12 computed
first.

To compute 12-h DRH ordinates corresponding to 2
cm of rainfall excess, lag the ordinates of S-curve /
(name Sy ) by 12-h and name it as (Sg) and subtract :
the ordinates of Sp from S, .

o
=
S

n
=3
S

DRH
V' XER=2cm)

=
S
S

-
Discharge (m?3/s)

=1
=3

12-h UH

[
=3
S

=
=

&

7 e
Thereafter, (Sy — Sg) values are divided b 0 6 12182430 364248 54 60 667278 84

i.e. 2, the resulting ordinates denotes a hydrograph Time (3

: : i
due to an excess rainfall of 1 ¢m and of duration
12-hi.e.,a 12-h UH.
—
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Now, in order to find the ordinate of 12-h UH, the DRH corresponding to a rainfall excess of

duration 12-h and magnitude (1/6x12) =2 cm is computed first.

To compute 12-h DRH ordinates corresponding to 2 cm of rainfall excess, lag the ordinates

of S-curve (name Sa) by 12-h and name it as Sg and subtract the ordinates of Sg from Sa.

Thereafter, (Sa—Sg) values are divided by T/D i.e., 2, the resulting ordinates denotes a

hydrograph due to an excess rainfall of 1 cm and of duration 12-h i.e., a 12-h UH.

900 -

800 - S-curve A (Sp)

700 -
S-curve B (Sg)
600 -

500 A

400 DRH
(ER= 2 cm)
300 A

200 12-h UH

Discharge (m3/s)

100 -

0 T v T T T T T T T T

0 6 121824303642485460667278 84
Time (h)

Fig.5 shows the ordinate of 12-h UH from a 6-h UH
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Solution
* The values obtained are shown in the following table

P —
: S-curve |S-curygerdipate| S-c ed |(C4-C5) =Ordin C6/2912-h
() | (mCEC3) | (Sp) (m's) ER) ot
C1 Q a3 ' [ 6
0 0 o | /o = 0 0
6 30 0 e 30 4—— 15
Wl w0 V| 30— 10 0 120 [ —t 60
18 140 120 (2% ©) @oD| <= us
24 160 260 420 120 300 150
30 140 420 560 260 300 150
36 100 560 660 y| , 420 240 120
2 0 660 m Y/ 560 162 81
48 37 722 759 660 99 49.5
54 25 759 784 i) &2 3l
60 15 784 799 759 40 20
66 0 799 799 784 15 75|
[ s 99— 799 - 799 0 \ o
M = e —— — =
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The values obtained are shown in the following table

Time | Ordinates of S-curve |S-curve ordinate| S-curve lagged |(C4-C5) = Ordinates| C6/2 =12-h
() |6-h UH (m/s) addition (Sa) by 12-h of 12-h DRH (2 ¢m |UH ordinates
’ (m3/s) (m3/s) (C2+C3) | (Sg) (m’/s) ER) (m/s) (n’/s)
C1 C2 C3 C4 C5 Cé6 C7
0 0 0 0 -- 0 0
6 30 0 30 - 30 15
12 90 30 120 0 120 60
18 140 120 260 30 230 115
24 160 260 420 120 300 150
30 140 420 560 260 300 150
36 100 560 660 420 240 120
42 62 660 722 560 162 81
48 37 722 759 660 99 49.5
54 25 759 784 722 62 31
60 15 784 799 759 40 20
66 0 799 799 784 15 7.5
72 -- 799 799 799 0 0
78 -- 799 799 799 0 0
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Example 30.3:
The ordinates of a 6-h UH are as follows
el
Time (1) 0 6 12 18 24 30 36 42
Ordinate of
6-h UH (%) 0 30 | 90 | 160 | 120 | 60 15 0

Derive the ordinates of a 3-h UH for the same catchment.
N ———

Note: It is advised to perform all the calculations in a tabular from.

A
.

o
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Example 30.3:

The ordinates of a 6-h UH are as follows

Time (h) 0 6 12 18 24 30 36 42

Ordinate of

6-h UH (m’/s) 0 30 90 160 | 120 | 60 15 0

Derive the ordinates of a 3-h UH for the same catchment.
Note: It is advised to perform all the calculations in a tabular from.
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Solution 500

= Now, the obtained ordinates of S-curve are lagged by 400

and this is subtracted from (S,).
* The resulting ordinates (S —Sg)are 3-h DRH
ordinates representing ( T/D)= ’3/ ,6 @ of

excess rainfall.

=3
=3

2o
S 3
S

Discharge (m?/s)
2

s Next, to find the 3-h UH, ordinates of 3-h DRH

representing 0.5 cm excess rainfall i&_divided by 0.5. ) AO ]

* The calculations are performed in a tabular form as

shown.

|
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In this example a time interval of 6-h UH ordinates are given.

To derive a UH of D-h duration it is necessary that ordinates of UH are known at least at time
interval of D-h.

Therefore, the first step is to plot the given 6-h UH and find the ordinates at 3-h interval.

Thereafter, the value of S-curve addition and S-curve ordinates (Sa) are obtained using the

same procedure as discussed in the previous problem.

Now, the obtained ordinates of S-curve are lagged by 3-h (Sg) and this is subtracted from
(Sa).

The resulting ordinates (Sa — Sg) are 3-h DRH ordinates representing T/D=36=0.5 c¢m of
excess rainfall.

Next, to find the 3-h UH, ordinates of 3-h DRH representing 0.5 cm excess rainfall is divided
by 0.5.

=
=3
)

<

S-curve A(Sy)

T O
=
(=T — T

1

1 S-curve B (Sg)

%)
Y]

(=1
1 1

3-h UH

DRH
(ER= 0.5cm)

Discharge (m?/s)
— (] (o] !
h (=) L
= (=3
A

100 A

50-/\\

0 =
03 6 91215182124273033363942
Time (h)

Fig.6 shows the ordinate of 3-h UH of example 30.3

The calculations are performed in a tabular form as shown.
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Solution

Time |Ordinatesof| S-curve |S-curve ordinate l:,-c“;vlf (C4-Cf5 :)§-=h (]))ri;lli{nates Uclgmfl:li;hs
() 6-h UH (m’/s)addition (m’/s)| (m’/s) (C2+C3) 3—§g(|:n3/s§ (O.SDcm ER) (m3/s) ?m’/s) )
C1 C2 Cc3 C4 C5 Cé C7

0 0 0 0 - 0 0

3 13 0 13 0 13 26

6 30 0 30 13 17 34

9 57 13 70 30 40 80
12 90 30 120 70 50 100
15 131 70 201 120 81 162
18 160 120 280 201 79 158
21 148 201 349 280 69 138
24 120 280 400 349 51 102
27 90 349 439 400 39 78
30 60 400 460 439 21 42
33 34.8 439 473.8 460 13.8 27.6
36 15 460 475 473.8 1.2 2.4
39 5.8 473.8 479.6 475 4.6 (9.2)0
42 0 475 475 479.6 (-4.6) (-9.2)0
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Summary

» Importance of S-curve method in obtaining a D-h duration hydrograph is discussed.
» S-hydrograph/S-curve method is discussed.

» Construction of S-curve method for obtaining different durations of UH are covered.
» Example to find ordinates of S-curve addition and S-curve is demonstrated.

» Method of obtaining DRH and thereafter UH from a known S-curve is discussed.

» Examples to obtain a D-# UH from the ordinates of S-curve is demonstrated.

» In the next lecture, uses and limitations of UH and concept
of distribution hydrograph is discussed.
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Summary

In summary, we learned the following points from this lecture:
» Importance of S-curve method in obtaining a D-h duration hydrograph is discussed.
» S-hydrograph/S-curve method is discussed.
» Construction of S-curve method for obtaining different durations of UH are covered.
» Example to find ordinates of S-curve addition and S-curve is demonstrated.
» Method of obtaining DRH and thereafter UH from a known S-curve is discussed.
» Examples to obtain a D-h UH from the ordinates of S-curve is demonstrated.

> In the next lecture, uses and limitations of UH and concept of distribution hydrograph
is discussed



