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Hello all, welcome back. In the previous two lectures, we were discussing about synthetic
unit hydrographs. For the ungauged catchments for carrying out hydrologic studies, we can
make use of the data or unit hydrograph which is derived for the neighboring gauged
catchment. The condition is that the gauged catchment should be hydrologically and
climatically similar to that of the ungauged catchment. Two different types of synthetic
hydrographs which we have covered are Snyder's synthetic unit hydrograph and SCS
dimensionless synthetic unit hydrograph. Today, let us solve some numerical examples

related to these synthetic unit hydrographs.
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Example 1: SUH using Snyder’s Method

Watershed A, having the 10h UH derived from the observed rainfall and runoff of an isolated storm on it has
following characteristics:

v Basin lag=3_§lL

¥ Peak discharge= 150 m's

v; A'f_m_ km?

v L=150 km } A

v L=T5km

Watershed B which is hydrologically similar to hed A has the following ch istics:
v Area= 2000 km?
v L=00 km 6

v L=T5km

—_—
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First one is related to Snyder's method. The first example is, watershed A having the 10-hour
unit hydrograph derived from the observed rainfall and runoff of an isolated storm on it has
the following characteristics: basin lag 35 hours, peak discharge 150-meter cube per second,
area of the watershed 3000 kilometers square, length of the mainstream 150 kilometers and
length of the stream from a point near to the centroid to the outlet point is 75 kilometers.
Watershed B which is hydrologically similar to watershed A has the following
characteristics: area 2000 kilometers square, L 100 kilometers and L. 75 kilometers.

Determine the 5 hours synthetic unit hydrograph for watershed B using Snyder's method?



We know in the case of Snyder's synthetic unit hydrograph the relationships between the
geomorphology characteristics and hydrograph characteristics were found out. So, here in
this case the geomorphology characteristics given are: the area of the catchment 3000, L 150
and L. 75 kilometres in the case of watershed A, and in the case of watershed B which is
ungauged catchment is having area 2000 kilometres square, L 100 kilometres and the Lc 75
kilometres. So, we need to derive the synthetic unit hydrograph for the ungauged catchment,
catchment B by making use of the data from the gauged catchment. For the gauged
catchment, there will be rainfall runoff data available, that is the effective rainfall and the
corresponding streamflow data will be available and from that unit hydrograph can be
derived, that step we do not have to carry out here because we have been given the
hydrograph characteristics of the gauged catchment here, that is the basin lag and peak
discharge.
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Example 1: SUH using Snyder’s Method

Data Given:

Watershed A (Derived UH) Watershed B (Rew)
v tNg ‘=_10_h_ v Area= 2000 km?
v Basinlag, tN,z=35h v L=100 km
Y Peak discharge= 150 m¥/s_ v L=T5km
v A=3000 km? v t=5h
v L=150 km =
v L=T5km

N

Now, let us start solving the problem, data given we have already seen. For the watershed A,
which is the gauged catchment. So, for that the hydrograph which is given to us that is the
details which are given to us is from the derived unit hydrograph. For the gauged catchment
the unit hydrograph if we have to derive or it is already available, that is termed as the
derived unit hydrograph. The characteristics of the derived unit hydrograph is given that is

the effective rainfall duration tN_ is 10 hours, basin lag tN . is 35 hours, peak discharge is

150-meter cube per second and the geomorphological characteristics are given to us.



Now, we need to make use of this data for deriving the Synthetic unit hydrograph for
ungauged catchment. So, the synthetic unit hydrograph which we are going to derive for the
ungauged catchment is the required unit hydrograph. So, watershed B, we need to derive the
required hydrograph. Area, L, L. of the ungauged catchment is given to us, we need to derive
the unit hydrograph having duration of effective rainfall 5 hours, i.e., we need to derive the 5-

hour unit hydrograph for the ungauged catchment.
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Example 1: SUH using Snyder’s Method

» Checking whether the derived UH (watershed A) is standard UH or not
psathleti Lt Lo

v For standard UH IN ,z =35 hours
IN, =10 hours
t,=5.51, —
e
v Here, -
: r,/—l.'\/
1, =N .+ 4 =
SESINET =575 x 110 =85 51Thiou rs -
—_— — ’P
==
IN 551N, 525

v Hence, define basin lag, , for watershed A
(pIOTMIEIaIEC

v d " 2
1, = %{IN = %}= 1—1{35 = %} =34.048 hours

—_—

—

e
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In this type of problems, the first step is to check whether the derived unit hydrograph or the
unit hydrograph of the gauged catchment is a standard unit hydrograph or not. So, first let us
check whether the derived unit hydrograph of watershed A is a standard UH or not? How can
we check that? We know the condition for that, for a standard unit hydrograph the basin lag is

given by 5.5 times the duration of the effective rainfall. So, the equation is
t, =5.5t,
t, is the duration of the effective rainfall and t, is the basin lag. For the derive unit

hydrograph tN . is 35 hours and tN_ is 10 hours, | am putting a notation N for the derive

unit hydrograph which is known data or the given data. Now, we can check whether this UH

is a standard UH or not. So, we can calculate

5.5tN, =5.5x10 =55 hours



So, that is coming out to be 55 hours. We are having 5.5tN =55 hours and tN ., =35 hours,

so much of difference is there. So, from that we can understand that the derived unit
hydrograph or the known unit hydrograph for the gauged catchment A is not a standard unit

hydrograph. So,

tN , #5.5tN,,

So, this is not a standard unit hydrograph. Then we have to go for redefining the basin lag.

So, basin lag t, for watershed A can be calculated by the formula given by Snyder, i.e.,

t —tN,
p PR+ 4

This is the formula for the basin lag for the unit hydrographs which are not standard UH.

Since we are assuming that this is a standard unit hydrograph this t, should be equal to

t:t_p

" 55

t
So, we can substitute that t, = 5—"5 and the above equation for t can be modified as

22 tN
tp = Z‘:tN PR —TRi|

tN  and tN, we know as it is already given to us related to derived unit hydrograph. So,

t =g[tN . _W_R}=§{35—E}=34.048 hours
P21 " 4 21 4

We have found that the unit hydrograph of the gauged catchment is not a standard UH. So,
the basin lag is redefined by the formula given by Snyder and the value is calculated to be

34.048 hours. Now, we will be making use of this basin lag for the consequent steps.
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Example 1: SUH using Snyder’s Method

» Estimation of Coefficients C;and C, using data of Watershed A Watershed A
v Peak discharge= 1_50_ m¥s
7 v A=3000 km?
C - L 7 e —
5 075(1.14( )0" L=150 km
—_— v L=T5km
_ 34.048 = 2765 1,=34.048 hours
0.75(150x75)" = .
7
C = qNPR'P
’ 2.78 . 150
; Nt = 3500
_50x107"x34.045 e
218 =50x107m’ /s kn®
=0.612 =
= —
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Next step is to estimate the coefficients Ci and C, using the data of watershed A. We have to

make use of the data corresponding to watershed A and the formula for C;

tp

T 0.75(LL )"

t

t, should be the value which we have calculated based on the modified formula, that is

34.048 hours, that we can substitute here and also L and L. for Watershed A. So, once we

substitute these values we can calculate C; as

c t, 34.048

t = 03 53 = 2.765
O.75(LLC) 0.75(150><75)

Now, coming to Cp, the formula is

_ aN :t,

C
278

gNpr We do not have, actually this q is the discharge divided by area of the catchment. We
have been given the peak discharge, we do not have the value of the small g that we need to

calculate that is



q:

> |O

Area is 3000 kilometers square and peak discharge is 150-meter cube per second. So, we can

calculate gNpr as

aN _ 10 5010 me s —km?
3000

So, we got the value corresponding to gNpr. Now, we can substitute here in order to calculate

C,.So, C, can be calculated as

o _ Nty _ 50x10°x34.045

=0.612
278 2.78

Now, we are with the coefficient Ci and Cy, these two coefficients which are derived from the
properties of the gauged catchment can be utilized for deriving the hydrograph characteristics
of the ungauged catchment.
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Example 1: SUH using Snyder’s Method

Watershed B

v Area= 2000 km?
priis=s

» Watershed B (Required UH)

———
—_—

v Basin lag v _L=100km
v LL=75km
ty = 0.75C, (LL, )= 0.75x 2765 x (100 75)" ‘s
=30.148 hours ~~ (32.765
i
30.148 o =0.612
Ioi= L - _ ?
(TEs s e oS —
——d =
v Duration of required UH, t'z =5
E i o
~t! 5.48-5
PP Uil DI VY I CE LIk R T P e
o 4 — 4 punt
S
2 AT, 612 . >
g G, LISXUGL) S 0k e kn
2 30148~ el

Now, we are moving on to next step related to watershed B that is the derivation of required
unit hydrograph. The synthetic unit hydrograph which needs to be derived is for the
ungauged catchment that is termed as the required unit hydrograph and watershed B is having
these characteristics, area, length of the mainstream, L. we know already and we need to
derive a unit hydrograph for main effective rainfall having a duration of 5 hours. So, here we

are going to derive 5 hours synthetic unit hydrograph. The values for C: and C, we have



already found out and those values can be utilized here. So, first we will calculate the basin

lag. How can we calculate base in lag? The formula is
0.3
t,z =0.75C, (LL,)

The same formula which is used for calculating C: in the case of gauged catchment is utilized
here. Now, we know the value of C; that can be substituted over here to calculate the basin
lag of the synthetic unit hydrograph of the ungauged catchment. Here we are going to
substitute L and L. values of the watershed B for which we need to derive the synthetic unit

hydrograph, i.e.,
t, =0.75C, (LL,)"" = 0.75x 2.765x(100x 75)"” = 30.148 hours
The basin lag t , calculated for the ungauged catchment is 30.148 hours.

Now, next step is to check whether this unit hydrograph which is having a basin lag of this
much value is corresponding to a standard unit hydrograph? If it is a standard unit

hydrograph, it should follow the relationship:

t, = 5.5,

Our synthetic unit hydrograph that is the required unit hydrograph is of duration 5 hours. So,
we are having already the value corresponding to duration of the effective rainfall that is 5
hours. Now, we have calculated the basin lag also. Now, we need to find out whether this

hydrograph is corresponding to a standard unit hydrograph. We can check that

t
t, ==
" 55
So,
t
ty == 30-198 _ 5 48 hours
9.5

But the required duration is 5 hours. So, the effective rainfall duration for which the synthetic
unit hydrograph has to be derived as 5 hours, and the duration of the standard unit
hydrograph for the ungauged catchment is 5.48 hours. So, definitely we need to redefine the



basin lag by using the formula suggested by Snyder as we have done in the case of unit

hydrograph of the gauged catchment.

So, we can modify that. So, here | am putting a notation t, =5 hours. In order to avoid

confusion, | have put a prime notation here t, =5 hours, do not get confused it is the

duration of the effective rainfall. We can redefine the basin lag by using the formula as

. (tz—t%)
tpR:tpR_ R4 R

So, here we can substitute the corresponding values t . is 30.148 and t; is 5.48 and t'  is the

duration of the required unit hydrograph. So, this value is calculated as

t' e =t =30.028 hours

—t,, e te) 39145 (4879
4 4

Now, for making the synthetic unit hydrograph to be a standard unit hydrograph, we have

recalculated the basin lag, that is found out to be 30.028 hours. So, now, the 5 hours effective

rainfall duration and the corresponding basin lag is standing for the standard unit hydrograph.

Next step is to calculate the peak discharge per area that is small q,. Small g is given by the

formula
2.78C,
g, = "
pR

Cp value is already here 0.612 and g, can be calculated as

_2.78C, 2.78x0.612

q, =0.05643 m® /s —km?®
t 30.148

pR

You look at this equation in the denominator, we are having the value corresponding to t .,
this t, | have substituted 30.148 that is from the calculation which we have done before

making it as a standard unit hydrograph. If you want to substitute it as the basin lag of the
standard unit hydrograph that is also possible, but according to Snyder, there is another

formula given to calculate q,. So, when it comes there, there we will be substituting the

duration of standard unit hydrograph. Even if you are substituting here you will get the



correct answer because there we are multiplying with the time factor, there this value gets

cancelled. So, you will be getting the same answer whether you are substituting here as the

t'pR value or the according to the formula given by Snyder. So, according to Snyder's formula

| have followed the steps. So, q, is calculated to be 0.05643.
(Refer Slide Time: 17:26)

Example 1: SUH using Snyder’s Method

» Peak runoff per unit area for the required SUH q,=0.05643 m s -km?

c /
t 3 3 2
g, =Ll OSAII0AE o
7 ’:z 30.028.- —_—

=

» Time base for the required SUH

5.56 5.5
t, = = i =98.06 hours
4, 00567 —

=
0,= 0.0567x2000=113.4m"/s

S S
= —

W

S
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Now, we are going to make use of the formula provided by Snyder for finding out peak

runoff per unit area for the required synthetic unit hydrograph. So, that is

t
This is the factor which | was talking about that is —**-. So, here that t, which we have

PR
divided over there in the previous step is getting cancelled and in effect what we are doing gp

divided by that particular t'prhich we have calculated. Here we can substitute the

corresponding values g, is equal to 0.05643 and t, is 30.148 and t'pR is 30.028, this is the
basin lag corresponding to standard unit hydrograph. The value is calculated as

Ot  0.05643x30.148
t 30.028

pR

=0.0567 m*/ s—km?

qu =



Next is time base for the required synthetic unit hydrograph. For that also we are having the

formulai.e.,
{ = 5.56
qu

So, here for g, we can substitute as 0.0567 and the time base is coming out to be

t, = >0 _ 556 _ 98.06 hours

O, 0.0567

So, here we are with the g, value and also time base value. Here we have calculated the

peak discharge per unit area, we need to get the value corresponding to peak discharge that is

capital Q,. Capital Q, can be obtained by multiplying g, with the catchment area,

catchment B is having an area of 2000 kilometer square. So, this can be calculated

Q, = 0.0567x2000=113.4 m*/s

Now, two more parameters we need to find out. According to Snyder two other factors which
are required for deriving the synthetic unit hydrograph were the widths corresponding to 50

percentage of the peak discharge and 75 percentage of the peak discharge.

(Refer Slide Time: 19:46)

Example 1: SUH using Snyder’s Method

» Widths of Snyder’s SUH
W, =122 (z@)’”

= 24:14((,‘%)”S

]

., =1.22(0.0567)"" =27.07

-1.08

=4748

—

¥,y =2.14(0.0567)
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So, widths of Snyder's synthetic unit hydrograph, W75 and Wso we need to calculate. Only the

difference is in the coefficients 1.22 and 2.14, otherwise, the formula is same i.e.,



-1.08

W, =1.22(d )

-1.08

W, =2.14(q, )

So, once we substitute here in these equations the value corresponding to ., we can

calculate Ws as
-1.08
W, = 1.22(0.0567) =27.07
and Wso as
W,, =2.14(0.0567) " = 47.48

So, now, we have completed the calculations related to the required parameters for deriving

synthetic unit hydrograph.

(Refer Slide Time: 20:25)

Example 1: SUH using Snyder’s Method

Description Tp _ %”ﬂ
Beginning of SUH,, ——
Eﬂ%rlsm/E . W,
P 3 E
7Ssrising " Efe 7.0,
5 ¢
n
.
Peak i ; ; = 7
a r
75%falling - w, o S—H‘x
R
50%falling W
50
i =
End, t T
po— ) Time(h)
_
S
T T
Nzt

Next step is to plot the synthetic unit hydrograph. Now, we can start plotting the graph we are
having discharge along the y axis and time along the x axis. The synthetic unit hydrograph
which we are going to draw is corresponding to an effective rainfall having a duration 5
hours. So, this is the effective rainfall pulse having duration t; is equal to 5 hours for that we
have derived the different parameters. Now, let me describe different terms which are

required for drawing the synthetic unit hydrograph. Beginning of synthetic unit hydrograph,
50 percentage rising, 50 percentage rising is the rising limb up to 50 percentage of peak



discharge and 75 percentage is the rising limb starting from 0 to the 75 percentage of the peak
discharge. Peak you already know, in the similar way 75 percentage of falling and 50
percentage of falling and at the end we will have the ending of the synthetic unit hydrograph
that is corresponding to tb base time of the unit hydrograph. So, that base time can be marked
first. How much is that base time corresponding to the unit hydrograph? This we have
calculated, that can be marked over the figure. Next is Tp, time to peak, we were discussing

about basin lag small t, but here plotting the synthetic unit hydrograph we need to have the

value corresponding to time to peak. How can we calculate that time to peak? When we were
discussing about basin lag it is the difference between the times corresponding to the centroid
of the effective rainfall and the peak of the hydrograph. The time to peak can be marked like
this, but we do not have the value corresponding to time to peak we are having the value

corresponding to basin lag only. So, if basin lag is there with us, how can we calculate the

time to peak? Time to peak can be calculated by taking the sum of %Rand t ., 1.e., basin lag

pR 7

plus 1 half of the effective duration of the rainfall,

t
T, :ERH"R

ty inour case is 5 hours and t . we have already calculated. Based on that we will get the
value corresponding to T,. We can draw a line through T like this and corresponding to that

the discharge value isQ . So, this point is corresponding toT , Q,. So, we have determined

the point corresponding to the peak discharge in the synthetic unit hydrograph. After that
what we will do? We will mark the point corresponding to 50 percentage of peak discharge

and 75 percentage of peak discharge.

Now, corresponding to 50 percentage peak discharge and 75 percentage peak discharge, we
know the discharge values, but we need to get the time value corresponding to that. For that
what we will do? We have already found out the Wso and W7s. According to Snyder one third
of these widths should happen before the peak, that way we need to locate the time
corresponding to 50 percentage rising and 75 percentage rising. So, corresponding to 75

percentage rising, it will be

W.
b



i.e., one third of that width will be happening prior to the peak discharge, that we can mark
over here in the figure. So, one third of W7s will be marked here. In the similar way for 50
percentage rising also one third of Wso coming before the peak. So, the time corresponding to
that 50-percentage rising is

T —

p

Wao
3

So, this is corresponding to T, —% . So, this value will be equal to one third of Wso. Now, in

the similar way on the other side corresponding to 75 percentage falling it will be two thirds
of the width, one third has happened before the prior two peak and to third will be happening

after the peak has occurred. So, it will be

2W.
Tp+T75

So, that we can mark over here like this, this is corresponding to two third of W75 and below
corresponding to 50 percentage peak discharge, it will be two thirds of Wso. So, that way the
total will be W7s, one third of W7s plus two third of W+, it will be total W7s.

Now, we can move on to plotting the synthetic unit hydrograph. So, this way we can plot the
synthetic unit hydrograph by connecting these points corresponding to Wzs, Wso and peak
discharge. Now, we have seen how to plot the synthetic unit hydrograph based on the data

from the known unit hydrograph from the gauged catchment.
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Example 1: SUH using Snyder’s Method

ipti v
Beginning of SUH 0.00 5
50%rising = - 430028
e 16.70 A
I 3 / - ——
5%rising - =32.528 hours
2 = - 23.50
Peak T 5 1253

7S%falling , — qp
==
3
50%falling r
/g, W
3

50.58

64.19

98.07

End, t,

O
;ﬁa FrE——— — i
N

So, we can complete this with the values from the numerical example. So, we need to
calculate the value corresponding to time to peak. Time to peak is calculated by using the

effective rainfall duration and the basin lag. Effective rainfall duration is 5 hours and t  is

30.028 based on that the value of T, is coming out to be

T, = %R iy, = g +30.028 = 32.528 hours

Now, by making use of this T, we can calculate the time corresponding to 50 percentage
rising and all other time corresponding to 75 percentage rising, 75 percentage falling and 50
percentage falling. So, these are the times corresponding to each discharge. Now, we need to
calculate the values corresponding to peak discharge. The values corresponding to peak
discharge we have already calculated, we just have to take those values for plotting the
synthetic unit hydrograph, that is Q peak and 75 percentage of Q peak and 50 percentage of Q
peak.
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Example 1: SUH using Snyder’s Method

Description Time(h) %3:‘?::;5‘
120
Beginning of SUH 0.00 0.00
praena W 16.70 56.69 0 -
t S T i A n(\u 80
E
75%rising .. %’ )
L= T 23.50 85.04 €,
['4
Peak [ 32,53 113.39 2
75%falling W, .
P 50.58 85.04 0 2 4 6 8 100 120
- Time (hours)
50%falling W,
Ipt 3‘ 64.19 56.69
End, t, 98.07 0.00
o~
() s s 0

74

=

So, those values are given over here in this column. The ordinates of synthetic unit
hydrographs are corresponding to Q peak, 75 percentage of Q peak, and 50 percentage of Q
peak. Now, we can start plotting the synthetic unit hydrograph. So, the synthetic unit
hydrograph can be plotted as shown in this figure. In this way, we can derive the synthetic
unit hydrograph based on Snyder's method.

Now, let us move on to the second method that is based on SCS dimensionless synthetic unit
hydrograph. In the case of SCS dimensionless synthetic unit hydrograph, dimensionless unit
hydrograph and the corresponding ordinates have been given by SCS after conducting so
many studies in different watersheds. So, those dimensionless ordinates we will be utilizing

here for deriving the synthetic unit hydrograph for our ungauged catchment.
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Example-2: UH using SCS Dimensionless SUH

» Derive a 30 minutes SCS dimensionless UH for a catchment having drainage area of 50 km? for which

the time of concentration is 5 hours.

» Data given:

v Catchment Area = 50 km?

—_—

v Time of concentration = 5 hours

f,=30min = 0.5hours

(] e e ]
=4

So, the next example is related to unit hydrograph derivation using SCS dimensionless
technique. Derive a 30 minutes SCS dimensionless unit hydrograph for a catchment having
drainage area of 50-kilometre square for which the time of concentration is 5 hours. Here in
this case we need to have the time of concentration, time of concentration is given to us as 5
hours and area of the catchment 50 kilometer square and we need to derive 30 minutes
synthetic unit hydrograph. Data given are: catchment area 50-kilometer square, time of

concentration 5 hours, the effective duration of the rainfall is 30 minutes that is 0.5 hours.

(Refer Slide Time: 29:05)

Example-2: UH using SCS Dimensionless SUH

Time of concentration, t. = 5 hours

t,=30min = 0.5hours

Time of rise, T,
; 7 o0
T O = e
4 2 2
v
=3.25hours

_

Base time

1, = 2.67Tp= 2.67x3.25 =8.68 hours

— _
Peak Discharge
) 50 .
=208— =208 =2m 5
- 7 9 Ees
2 =
)] it st of Techraogy Gttt Synibeti UH "

The time of concentration is given to us as tc is equal to 5 hours. In the case of SCS

dimensionless synthetic unit hydrograph, we were approximating the unit hydrograph in the



triangular form. This is the SCS triangular unit hydrograph which we have already discussed
while discussing the theory related to it. In the same way we will approximate the unit
hydrograph for this catchment also, that is we will derive the triangular unit hydrograph first,
after that we will go for deriving the synthetic unit hydrograph by making use of the
dimensionless synthetic unit hydrograph provided by SCS.

So, here we can calculate the time of rise that is time to peak. How can we calculate? Here
we are marked the Tp that is basin lag, tr is the duration of effective rainfall, capital Tp the
time to peak or time of rising that is from the Oth ordinate to the peak discharge where it is
happening that much time is Tp. How can we calculate that? Here we are having the basin lag

and also duration of the effective rainfall. So, we can calculate T, that is the time of rise as

T, = L +0.6t,

2
So, this basin lag approximated by 0.6t..From the experimental studies it is found that basin
lag is approximately equal to 0.6 times the time of concentration. So, if t is 0.6 times the

time of concentration that plus half of the effective duration will be giving us the time to peak

or time of rising. Now, by making use of this that is t, is known to us, t. is known to us, we

can calculate the time to peak or time of rise that is coming out to be

T = t_f+0,6tC = 0425+0.6><5 = 3.25hours

So, here in this case, we have found out the point where the peak is coming, point
corresponding to x value that is time value is calculated corresponding to the peak discharge.
Now, for completing the triangular unit hydrograph what else we need? We need to have the

value corresponding tot, , that is the time base of the unit hydrograph. And for t, also
formula is given to us that is based on the principle of mass curve we have seen t, can be

calculated by using the formula

t, = 2.67T,

So,

t, =2.67T, =2.67x3.25=8.68 hours



Now, we are having the time base of the unit hydrograph and also T, time of rising also there

with us.

Next value which is required for completing the triangular unit hydrograph is peak discharge,
with these three values time to peak, time base and the peak discharge, we can derive the
approximate triangular unit hydrograph. So, the peak discharge Qp is given by

A
Q, =208~

p

Area of the catchment is given to us. So, Q, can be calculated as

Q, = 2.08A = 2.08><ﬂ =32m’/s
P T 3.25

p

So, all the values corresponding to a triangular unit hydrograph is here with us, we can plot
the triangular unit hydrograph. Now, by making use of these data and the data from the SCS

dimensionless unit hydrograph we need to derive the synthetic unit hydrograph.

(Refer Slide Time: 33:17)
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SCS-dimensionless UH

. 147
X 107

3 055 0,
E 0.04 —
0029
0021 T, =3.25hours
8 | o015 =

4 [ oot
45 | o005

32m’ /s

So, these are the data corresponding to dimensionless synthetic unit hydrograph proposed by

SCS and the SCS dimensionless unit hydrograph is plotted over here and along the y axis we

Q

are having dimensionless discharge — and along the x axis we are having the dimensionless
p



Q

time _I_iand corresponding to _I_Land —we are having the values listed over here in the
p p p

table. So, we already have the value corresponding to T, and Q. Once we multiply TL with
p

time of rising we will get the corresponding time and corresponding value of discharge Q we

Q

will get by multiplying Q—with Q, - So, that is what we are going to do here. We are having
p

the value corresponding to Q,and T, that is from the triangular unit hydrograph.
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Ty Qs t (hours)
P Qp |t /)
0 0 0
3 003 | 0355
: 01| 085
) 19| 0975
. 3| 13
] 47| 1625
X X 15
; ) 2275
) X 26
X 99 | 2925
1 325
; 89| 3575
93 39
86| 4225
; 455
X 4875
; 52
. 5525
) 585
33| 8475
2 28 | 65
207_| 745
47| 7.
107 | 845
] 7| . :
3 055 | 975 0,=32m"[s
004 | 104
029 | 1105 ~
021 | 17 T, = 3.25hours
015 | 1235
4 o | 18
45 | 0005 | 14625
5 0| 1625

Once we multiply Q, and T, with the values given over here in these columns, we can get

the time in hours and the discharge Q in meter cube per second. So, by making use of the
dimensionless synthetic unit hydrograph ordinates, we have found out the ordinates
corresponding to the synthetic unit hydrograph for the ungauged catchments for which we
need to derive with the data given in the question.
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3 .055 .7 .760 0123 456 7 8 910111213 14 15 16 17 18
004|104 260
0028 | 110 928 Time ()
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0015 | 1235 480
4 [ oon | 1 352
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So, SCS triangular unit hydrograph ordinates we have already computed T,, Q,, and t,.

Now, we can plot the synthetic unit hydrograph. So, these are the synthetic unit hydrograph:
red one is representing the SCS triangular unit hydrograph and the blue one is representing

the SCS synthetic unit hydrograph.

So, this is very simple by making use of the data provided by SCS that is for the SCS
dimensionless synthetic unit hydrograph curve and also the corresponding data are given in
all the textbooks which are explained this topic and by making use of those data and we are

calculating the values corresponding to Q,, T,, T, is not the small t  that is not the basin

lag, it is the time of rising or time to peak and the time base of the unit hydrograph we can get
the triangular unit hydrograph and by making use of those values along with the
dimensionless ordinates from SCS dimensionless synthetic unit hydrograph we can derive the

SCS synthetic unit hydrograph for the ungauged catchment.

So, these are the two types of synthetic unit hydrographs we have covered, that is Snyder's
synthetic unit hydrograph which is derived based on the morphological characteristics and the
hydrograph characteristics and second one is the synthetic unit hydrograph proposed by SCS
that is SCS dimensionless synthetic unit hydrograph is utilized for deriving SCS synthetic
unit hydrograph.
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Now, corresponding to this topic, more examples and exercise problems can be seen in these
textbooks. Try to solve different numerical questions for making the concepts clear. So, here

I am winding up the numerical problem solving related to synthetic unit hydrograph. Thank

you.



