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Qs

Fora given starm, other faclors remaining same

{a) basins having low drainage density give
smalter peaks in llood hydrographs

{b) basins with larger drainage densilies give
smaller flood peaks o

(c) lowr drainage densily basins give shorer
time bases ol hydrographs )

{d) the flood peak is independent of the
drainage density

Base llow separation is performed

{8) onaunit hydrographto geliha direct runoll
hydrograph

{o) on a tloot! hydrograph lo obtain the
magnitude of elfective rainfall

{c) onllead hydrographs to oblain the rainfall
hyelograph

{d) onhydrographs of effluent streams only

A direct runoll hydrograph due o a storm was
found to be iriangular in shape with a peak of
150 m¥s, lime from stant of etfeclive storm o
peak is 24 h and a total ime base 1s 72 h. Tne
duration of the storm in this case was

(a} <24h (b) bemween241072h
{c) 72h (@) =72h

A unit hydrograph has ene unit of
(@) peak d:ischarge

(b) rainfall duration

{c) drect runall

(d) the time base of direct runoll

The hasic assumptions of the unit hydrograph
lheory are

(a) nonlingar response and lime invariance

(b) tme mvariance and linear response

Q6

Q7

Q8

Q9
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{c) linear response and linear time vatiance
{d) nonlinear ime variance and linear response

A starm hydrograph was due lo 3 h ol ellgctive

rainfall, it comprised ol 6 cm of girect runoft

The ordinates of DRH of this storm

{a) when divided by 3 give the ordinatas of a
6 hunit hydrograph

(b} when divided by & give the ordinates of a -

3 hunit hydrograph

{G) when divided by 3 give the ardinates of &

3 hunit hydrograph
(d) when givided by 6 give Ihe ordinaies of a
6 hunit hydrograph

A lrizngular DRH due to a 6-h storm in a
catchmenl has atlme base of 100 h and a peak
Nows of 40 m¥s. The calchment area is 180 km?.
Tne 6-h unit hydrograph of this catchment will
have a peak fiow (in m¥s) of

(2) 10 ) 2

© 2 {d) Nonecglthese

The 12 h unit hydrograph of a calchment 15
wiangular in shape with a base widih of 144 hours
and a peak discharge value ol 23 m¥s. This uni
hydrograph refers to a catchment of arca

(@) 756km? (b} 596 km?

(c) 1000kn? {d) Noneof hhese

The 6 h unil hydrograph of a caichment is
tiangular in shape wvith a base wadth of 64 hand
peak ordinate of 20 m¥s. Ii a 0.5 cm rainfall
excess occurs in 6 hoin that calchment, ihe
resuling surface runoll hydrograph will have
{a) abascof128h

(h) abaseol32h

(c) apeak ol 40 m¥s

{d) apeakol 10MYs

Q.10 I Y, is the 6-h unil hydrograph for a basin

Q.1

Qa2

Q.13

Q.14

rapresenting 1 cm of directsuncti and U, is the

direct runalf hydrograph for the same basin due

to rainfali excess of 1 mm in a storm of & hour

duration, then '

{a} ordinatesof U, are 1/10the corresponding
ordinates of U,

{b) baseol U is 1fi0the baseof U,

{c) ordinates of U, are 10 limes the
corresponding ordinates of U,

{d) baseof U/,is 10 limes the base of U,

For a catchment of an area, S-curve has been

derived by using the D hour unit hydrograph

which has a time base T. In this S-curve

{a) Ihe equilibrium discharge is indepandent
ol D

{b} the time al which the S-curve allains its
maximum value is equal lo 7

{c} the lime at which the S-curve altalns ils
maximum value is equal to 2

{d} the equilibrium discharge is independent
ofA

An [UH is a direct runolf hydrograph

(a) ofone cmmagnilude due to raintallexcess

of thduration

that occurs instantaneously due lo a rainfalt

excess ol 1 h duralion

{c) of unit rainlall excass precipitaling
instantanecusly over the catchment

(d) occurring al any instant in long duration

-(b

An inslantaneots unil hydrograph is a

hydrograph ot

{8} unit duration and inhnitely small rainfall
EXCess

{b) intinitely small duralion and of unil rainfall

' oexcess

{cy intinitely small duration and of unit rainfall
excess of aninlinitely small area

{d) unitrainfall excess on infinitely small area

If & 4-hour unit hydragraph of centain basin has
a peak ordinate of 80 mfs, the peak ordinate of

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

a 2-hour unit hydrograph for the same basinwil(
be

{a) equalio BOmYs

{b} greaterthan BUms

{c) less than 80 m¥s

{d) bemween40m¥stloBOmYs

S-hydrograph is used lo abtain unit hydregraph
of

{a} sherler duration from longer duration

{b) longer duralion from sharter duration

{c) hoth{a)and{b)

{dy Noreolihe above

The word ‘unit’ in the unit hydragraph relersto
{a} unit depth of direct run ofl

(b} unit duration of storm

{c) unit area of drainage basin

{d} unit base period of hydrograph

The direct run ¢ff hydrograph of a basin'car bie
approximated as a iriangle with base petiod ol .
80 hours and a peak How of 200 m¥s oecurring
at 6™ hour. if the area ol the basin is 1440km?®
then the depth of run off indicated by the
hydrographwillbe
{a} 1cm

{c} 10cm

o) 2cem
{d} 20cem-

A G hour storm had 6 em of rainfall and the
tesulting runoli was 3 cm. i the ¢-index remains
al the same lavel, the wun off due 10 11cmol
rainfall in 8 hours in the catchment is:

{a) 5.50cm {b) 600cm
{c) 6.50cm {d) 7.00cm
The number of peaks in a hydrograph may be: -

{a) oneonly {b} twoonly
(€} morethaniwo (d) Aliof lhe above

The average yield from the stream may be
determined by i
{a) Hydrograph

{b) Flovsduration curve

{c) Power duration curve

{d} Masscurve



Q.21 Hydrographisthe graphical cepresentation of
i . {8} runolfandlime

~{o) surlace runoft and time

(o} groundwaler flowandtime

{d) rainfalland ima

Q.22 Thedirectrunoff hydrographol a stormobigined
from a catchment is Irangular in shape and has

. abase period of 80 hours, The peak flow rate is

30 m¥sec and caichment area is 86.4 kn?, The
rainfall excess that has resulted the above

hydrogeaphis
(@) Scm {t} Bem
&) 0em {d) 16em

Q.23 AS-hourunit hydrograph (UH) of a catchment is
triangular in shape with a total time base of 36
hours and a peak discharge of 18 m¥s. Thearea
of the catchment {in sq. km) is
fa} 233
o) 117

ey 1.2 ..
2 {d) Sulficientinformation ol available
Linked Answer Question Q.24-0.25
An averags rainfall of 16 cmoccurs over a catchment
during & period of 12 hours witha uniform intensily. The
unithydrograph {unitdepth = 1 om, duration = 6 hours}
of the catchment fises linearly rom O to 30 cumecs in
8ix hours and then {alls inearly from 30 lo O cumecs In
tha next 12 hours. index ot fhe catchment is known to
be 0.5 crmfhr. Base llow in the river is known 1 be
5cumecs.

Q.24 Peak discharge of the resulting direct runoll
" hydrographshaltbe
(a} 150cumecs .. (b} 225cumecs
(¢} 280cumecs . {d) 360cumecs

Q.25‘ Area of the calchment in hegtares is
{v) 270

. & a7
g oo @) 27000

Q.26 The average rainfall for a 3 hour duralien storm

is 2.7 cm and the loss rate is 0.3 cmpe. The

.. hoodhydrograph has a base flov of 20 m¥s and
.. produces a peak fiow of 210 m¥s.

The pesk.of 3-hunit hydrograph will be
@) 125.50mYs {b) 105.50mYs
e} 1177 s {d) ?0,-37 s

Linked Answer Quesllons Q.27-(.28

Atour hour unit hydrograph of a catchment is triangular
in shape witc tase ol 80 hours. The area of the
calchment is 720 km?. The base ltow and ¢-index are
30 mYs and 1 movh, respectivaly. A storm of 4 cm
oceurs uniformly in 4 hours over the calchment.

Q.27 The peaX discharge of four hour unit hydrograph

is
{a) 40n7s {p) 50mYs
{c) 60e's {d) 7Oms
Q.28 The pesk fluad discharge due lo the slorm is
(@) 21GmYs {b) 230mYs
€y 260 s {dy 720nvfs

Q.29 Iithe bas: period of a 6 hour unit hydrograph ol

& basty is 84 hours, then a 12 hour unit
hydrograzh derivad from this & hour unit
hydrogsap:h will have a base period of

{a) T2hours (o) 78hours

{c) Bahours {d) S0hours

Q.30 Maich List-l with List-ll and select the correct
answer using the codes given below Lhe lisls:

List-1 '

Unithydrograph

Syriliietic unithydrograph

Darcy'slaw

Ralionatmethod

List-il

1. Designflood

2. Permeability

3. Uncaugedbasin

4. t1cmcunaft

omy

o

Codas:

A2 COD
fay 2 3 4 1
2 1 4 3
{ 4 3 2 1
@ 4 1 2 3

Q.31 The peak of a 4 hour flood hydrograph is
240 mfsec.  the rainlall excess is 80 mm and
base flow which is constant is 40 m¥sec, lhen
the peak of 4-hour unit hydrograph will be
(8) 20mYsec (b) 256 mYsec
{c) 30mYfsec (dy 35m¥sec

Q.32 Ad4-hour direct runoil hydrographof a catchment
is triangular in shape wilh a time base of
100 hours and peak llow of 50;m?scc. The
galchment areais 360 km?. The peak flow of this
catchmenl area [or a 4-hour unil hydrograph is
(a) - 10mYsec (b} 20 mYsec
(c} 25mYsec {d) S0mYysec

Q.33 The &-hour unit hydregraph of a caichment of
© area 180 kn? is triangular in shape. if the peak
ordinate of this hydrograph is 10 mYsec, then
the lime base is
(a} SQhours
(c} 100hours

(b) 75hours
(d) 120hours

Q.34 The ordinates of 2 3-hour unit hydrograph for a
small calchment are given below:

Tima Unit hydregrapt ordinato

{hour} {m 1e)
] 0
3 ) 15
& ) 45
o 186
12 124
135 o4
18 4.6
21 23
24 0.8
27 0

{ the design slorm produces nel rainfall depths
of 4.6 cm and 3.5 cmin successive uni periods,
and it (he base flow is 20 m¥s. hen the peak
flood low {in m'/s) will nearly be

{a) 270 (b) 130

(¢} @0 {d) &

Q.35 Match List] {Mame of scientist) with List-1
{Cantributian to lield of hydrology) and setect
the correct answer using the codes given betow
the lists:

-Q.38

Qa7

List-1

A. Dalton
8. Snyder
C. Blaney Criddle
D. Sherman
List-ll
1.  Unilhydrograph
2. Evaporalion
3. Empirtal ficod lormula
4. Synthetic unit hydrograph
5. Consumptive use equalion
Codes:
A B.C D
@ 2 3 &5 1
® 1 4 3 2
€ 2 4 5 1
@ 1 3 4 5

Match List- with List-ll and select the correct
answaer using the codes given below the lists:
List-1

Rainfall simulalor

Interceplion loss

Urbanisation

Soil conservation measures

List-It

Increased peak in (lood hydrograph

Study of inlilration characteristics

3. Nol significant in maximum Hood

cowm>»

N =

computalion

4, Aeduction in peak in small and medium
floods

Codes:
A BCD

at 2 3 1 4

by 2 1 3 4

c 4 1 3 2

9 2 3 4 1

Match List-1with Lisl-ll and selecl the correct
answer using he codes given belov. the lisis:



List-1

&. Hydrograph due lo a continuous effective
rainfall 2t a conslant rale for inflinite period

B. Hydrograph dueto an ERH

C. Unil hydrograph derived Irom regional
empirical relalionships

D. Unit hydrograph with ordinale expressed in.

percent of wolal direct runoft

E. Unithydrograph whose duration of elfective
precipilation is infinilesimally small
List-1l

1. Synthetic unit
2. DRH

3. S-curve

4. IUH

5. Dislribution gragh
Codes:

A B CDE
@@ 2 1+ 3 5 4
iy 2 1 4 5 3
@4 2 135
d 3 2 1 5 4
Match List-1 with Lisl-1l and select the correct

Q.38

answer using the codes given below tha lists:
List-1

A. Khosla formula

B. Stantord watershed simulation maodel (SWh-
V)

C. Snyder's meikod

D. Log-Pearson type - distribution
List-1l

1. Prediction of yield of a calchment

2. Emprrical rainfall-seasonal
relationship

3. [oad irequency sludies

4. Siorage computation

5. Synheuc unit hydrograph

runofl

Codes:

A8 COD
@ 2 4 5 1
b 2 v 5 3
© ¢ 3 5 2
@ 2 1+ 4 3

Q.39

Q.40

The following hydrological lealures have lo be
estimaled or 1aken as inputs before one can
compute Ihe flood hydrograph at any catchment
outlet

1. Unithydrograph

2. Reainfalt hydrograph

3. Infiltration index

4. DBasailow

The correct order in which they have fo be
employed in the computations, is

(@ 1.23andd (b) 2,1, 4and3

) 2.3,1andd4 (d) 4,1.3and2

Unithydrographs are generally used for

1. developing llood hydrographs for extreme
raintall magniludes tor the design of
hydraulic structures.

2. exlending flood ltow records by using the
available rainfalt records,

3. developing fload lorecasting and warning
system based on rainlall data,

The correct answer is

{a) bothiand?2

{c) boih2and3

{by onlyd
(dy 1,2and3

Directions: The ioliowing items consists of 1wo
slatemenls; one labelled as 'Asseriion {(A)' and Whe
othier as ‘Reason {R)". You are lo examine these hwo
slaterments carelully and select the answers lo these
ilerms using Ihe codes given below:

Codes:

{a} bolh A and & are true and R is the corract
explanalion of A

{b) bothAand R are true bul R is not a correct
explanation al A

{c) Alistrue but Ris false

{d) Aistalse but Ris lrue

Assertioh (A} Instanianeous unit hydrograph
{IH) is Used extensively in theoretical analyses
of rainfall-excess runoll characleristics ol a
catchment,

Reason {R): For a given catchment, IUH being
independent of rainfall characterislics, is
indicative of the catchment slorage
characterislics.

Q.42

Q.43

Q.44

Q.45

0.46

Q.47

QA8

Asserlion {A): The recession time of a fiood
hydrograph is independent of sloerm
characteristics and depends enlirsly on the basin
characterislics.

Raason (R): The slarting point of the recession
lime represenis the time of cessation of raintall.

Agserlion (A): Given a D,-hour unit hydrograph.
Another O,-hour hydrograph for the catchment
is required lo be developed.

Reason (R): The method of superposition is
applicable in the use of unit hydrographs.

The use of the unit hydrograph for estimating
{leods is limited to calchmenis of size less than
{a) 5000km? {b) 500km?

€) 10°km? {d} noupper limi.

Inastorm-hydragraph, generally

{a} climalic faclors conirgl the recession imb

{b) ‘the fising fimb is delermined essentially by
catchrmeni characleristic

{c} the recession limb is independent of
calchment characteristics

(d) theshape of recessionlimbis independent
‘ol slorm characteristics and depends
enlirely on basin

Identily the correct slatement:

(&) Fan shaped calchments give low-peaked
vand narrow hydrographs

(b) Mearly semicircular shaped calchments

give high-peak and narrow hydrographs

{c) Elongated calchment shapes give highpeak

and broad hydrograph

Elongated calchmeni shapes give highpeak

and narrow hydrograph

(d

-~

The recessian limb of 2 lood hydrograph can
Le expressced wilh positive values of coefiicients

as Q/Q; =
(@ Ke" b} a k-t
© o @ e

The peak discharges i 6 h and 12 h unil
hydrographs of a caichment ocour at f, and 1,
hours from the siart Then

Q.48

Q.50

Q.51

@ &>iy

o =1,

£ <y,

{d) =1, for irangular UH

To determine the reservoir storage capacily for

a given uniform demand, one of the lollowing

data is mos! uselul:

{8} unit hydrograph of the basin

(b} stage-discharge relation for the siream at
the reservoir site

{c} daily How-duration curve of the siweam at
the dam sile

{d) mass curve of the flow volumes for seve:ai
consecutive years ¥

The given figure shows the curve of a
hydregraph. Which of the lollowing wauld cause
the peak of the curve to shift lothe right? .
1. Whenthe lengthol the overland fiow is more
2. Whan the slope of the land surlace i is inss
3. Whenthe run-olf is more

4. Whenthe rainfall is moderate

Runalf

Time

Select Ihe corroct ansvier using the codles given
belovr: H
(b} 2and4

(a) 3andd

{c} 1and2 {d) 2.3and4

The loliowing sleps are involved in atriving al a<
unit hydrograph:

()} estimating the suriace runoffin depzi;

(i) estimaling e surlace run ofl in vol ume.

(i} separation of base flow.

(v} dividing surface run off ordinates by demgi
of run ofl.



The correct sequence of these steps is

L (e} (), i), () and (iv)

as2

‘(B) i), Gii). {iv} and Gi)

) (), (i), iy and (v}
{d) (i), (i), iy and (i)

In an'S-curve derived by a unit hydragraph Uol

D-hduration

{(a) the equilibrium discharga is independent
oD

{b) thelime base ol UHrepresentis the time al

which the Scurve allainsils maximum value

" () the equilibrium dischargo of an S<curve is

Q.63

independent of the calchment area of the
basin . .
{0) the ordinzle is in unils of volume

The ordinate of the IUH of a catchment at any
tmetisthe

(@) slope of the t-hour UH at that time

b} slope of the ERH at that lime

(e} slope of the'S-curve of intensily T cmvh,

Q54

{d) dilferenca in tha slopas of the S-curve and
1-hour UH at that time

The point otinfiectionon the recession limb ol a

~ hydrograph represents

(a8} tha cessation of rainfall

(b} the condition of maximum storaga in the

calchment
{c) the end of base flow

& {d) peak unolf rale

Qss

Q.56

A4 hour unil hydrograph of a basin with area of

- 1728 km? can be approximaled as a triangle with

base period of 48 hours. The peak ordinate of
hydragraphis
a) 400 m¥s
{c) 200 m¥s {d}

by 300 mYs
100 m¥s

It a 4-h unit hydragraph of a calchment hat a
peak ordinate of 60 m3fs, the peak ordinale of
an 8-hunit hydrograph for the same calchment
willbe

{8} >60m¥s
&) <60mYs

b} =60mis
{d} datainadequate

o57

Q.58

For a calchment area of 36 km?, the equilibrium
discharge of an S-curve oblained by 2-hour unit
hydrograph summationis

{3} 25mfsec {b) 50m¥sec

€} 100m3fsec {d) 72mYsec

I two 4-hour unit hydrographs are staggered by
4-hours and added graphically, the resulling
hydrograph will be

(a) 4-hour unithydrograph

{0} 4-hour hydrograph with 20 mm runof!

{c) B-hourunit hydrograph

{d} B-hour hydrographwith 20 mm runoff

.59 A 6 hour unit hydrograph is having lriangular
- shapa wilh peak ardinale of 30 m¥/sec and base

width of 64 hours. The equilibrium discharge of

* an S-curve oblained by using this 6 hour unil

Q80

Q.61

nydrographis
{a} 140m¥s
{c} 160msec

The 6-h unil hydrograph of catchment is in tha
form of triangle wilh peak of 100 m¥s occuring
at 24 h from ihe slart and the base is 72 hr. The
araa of the calchment (epresented by this unil
hydrographis:

(b} 150 m¥/sec
{d) 180 m¥sec

(a) 1629 km? (b) 1692 km?
e} 1882 km? (d) 1296km?
The recession af storage of walec in Nood

hydrograph lor a basin can be expressed in form
ol exponsntial dgcayfinear decay as:

{a) Qefr (o) Opeto?

{e) Qpertew () Ot

where O = Discharge al { = 0, k = recession
constanl, ! = tima.

Q.62 A750ha caichmen! has a lime of concentralion

of 50 minutes. The peak discharge {or 15-minule
unit hydragraph for this walershed. Using SCS
triangular unit hydrograph methogd is:

(@) 10.24 m%fsec (b} 20.48m3fsec

{c) 15.24 mYsec (d} 10.48 m¥sec

m Hydrographs
.{a) 2. (b)
11,
21,
a.
a1,
51,
61.

1

4. {c) 5 (b}
14.(b} 15 (¢}
24_(b) 25. (c}
34. (b} 38. (q)

3. (a)
(o) 12 (c) 13. (b)
{a) 22. {a) 23. (b}
{b) 32. {b) 33 (c)

(a) 42.(c} 43.(a) 44.(a) 45. (d)
(6) 52. (b} §3.(c) S4.'(b) 55. ()
{c) 62. {b) :

3

(3) S

The rising limb of a hydrograph, represents the,
increase in discharge due lo the gradual building
up of storage in channels and over the calchment,
surface, Basin and slorm characleristics conlro!|
the shape of the rising limb of a hydrograph.!
The recession limb is independent of stormi
characleristics and depends enfirely on basinl
characleristics, Therelore, the duralion of he:
storn in this case will be less than time from
starl of elleclive storm lo peak ie., < 24 hr,

()]

Unit Hydrograph is based on following two bastc

assumplions: C C ;

() Time Invariance: According lo this!
assumplion the direct run-olf hydrograph for,
a given effective rain fall is always (he same.
in calchment irrespective of the time when’
{he rain [all or slorm takes place.

(i) Linear response: Il is lhe single mosl
imparlant assumption in the theory of unil
hydrograph. Accarding 1o Lhis assumplion
any varialion in lhe inpul value is
proportianally reflect in the autlet value,

Hence option {b) is carrect.

. (b} 7. (8)
16.
26,
a6.
46.
&6,

8. (b) 9 (d)
18.{d} 19. (c)
28, (b) 29. {d)
38. (b) 39. (d)
48. (c) 49. (d)
58. (d) 59. {c}

10. {a)
20, (a)
30. (c)
40. (d)
50. (c)
60. (d}

(a) 17.(b)
(b) 27.(b)
(a) 37.(d)
() 47. (c)
{c) 57.(b)

()

i 100

V= %noo:asoomo m®
= 50 » 40 x 3600 m?
Rainfal excess

40 x 50 = 3600
180 10°

00dm=4cm

v,
.

) 40 a
For 1 cmhydrograph peak flow = —= = 10 mYfs
(b}

Y pxWHx3600x23
A= 5ol " 0.01

596.16 km? 2: 596 km?



14,

186.

17.

(b}

With lhe reduction of unil hydrograph duralion,
1 cmexcess rainlall will occur inreduced period.
So peak ordinate of UH willincrease and the time
base will decrease. Thus the peak ordinale al
2hr UH will be greater \han 80 mYfs.

Hence option (b} is correcl.

(8) 0.36 Eof,
Direct runol depth (n) = -‘——A—ou =1 (unit)
{b}

Runcft m'/s

A= 1450 ke

16"

— 80 hours {

Direcl runot! depih,

_ 0.36x Areaol hfdmgaph
~ Area of calchment {in k)

D.SGx(%XSOxZCO)

= d= 1340

= d=2cm
Hence option (b) is correcl.

{d)
Case-1:
Precipilalion
P, = 6cmin6 hour
Runoll O, = 3cm
F-Q

___:Eéﬁws cmfr

&Index 1

Case-2:
Precipitation
P, = 11cmin B8 hours
InfiltrationinBhrs = 0.5 =8 =4¢cm
I =4d4cm

21,

23.

Thus the run-ofl due to 8 hr storm,
Q=P-i=11-4=7cm
Hence option {d) is correct.

EAN

Time {hrs)

Run-afl (m’f:)

A hydrograph or a runoll hydrograph is the
graphical representalion of lhe discharge flowing
in a river at the given location wilh passage of
lime.

(e)

Q

2
2
g
[=]
)
80 hors t Tthours) .
. Volume of hydrograph
Raintall excess = Catchmenl Area
%xSOxBDxBOx 60m
h 86.4% 10°
= 0.05m=5¢cm
{v) . .
Arga of catchment

_ Volume of hydrograph
~ Rainlal excess af 1 cm

;x18x36360x60m2

0.01
= 116,64 % 105 m? =~ 117 » 10°km? = 117 kmt”

24,

26.

27.

28.

29,

31.

(B)

Total ralnfall = 16 cm

and total infiltration = 0.5x 12=6cm
Net elfective rainlall = 16-6 = 10cm
Peak of 12 hr 2cm DRH = 45 cumec
Peak of 12 hr 10em DRH = 225 cumec

(c}

8 30mss

A ol
The Bhr 18 h

Area ot catchmenl x 1/100m = Area under AABC

1 1
= Ax 100 3 x 18 x 3600 x 30

= A=09720 heclares

’
(o)
Peak of DRH = 210 - 20 = 180 m¥/sec
Effectiva rainfall = 2.7 - 0.3 x 3 = 1.8 cm
. Peak of 3-hunithydrograph

= 21?-5— = 105.56 m¥s = 105.5 m¥s

{b)
Ad = Q1 (= Area ot UH)
= 720x10°x 107 = %[BO}SGOOO
= Q=50mYs
(b}
Peak flood discharge
= Sa'se flow + flood discharge
=30+ (720 = 10°< 10°}/60 % 60
= 230 m¥sec

()

The 12 hour unit hydrograph derived from this
6 hour unit hydrograpb will be shifted by 6 hour
i.e., il wilt have a base period of 90 hours.

(5]
Peak of direct runoft )
. = 240 - 40 = 200 m¥sec

az.

33,

35.

44,

Peak of 4-hour unit hydrograph
= —2? =25 mifsec
{b}
Q{m'ss}
P DU

b 100 NOLFS—————1 [{hT5}

Peak of DRH = 50 m¥sec
Rainfzll excess of DRH

(%xsomooxscxeo]m
- 360x1G°

=0025m=25cm

. Peak of 4-hour UH = 55% = 20 mifsec .

(e}
Rainfall excess of 6-hour UH = 1¢cm
Let the fime base = B hours

IxBxeoxgoxt0
s - & =
’ 180 10° 100

= B = 100hours

{c)

Synder based on the sludy of a large number of
caichmans in the United States developed 3
set of empirical equations for synthelic unit
hydrograph. o

{a) A :
For very large basins, the cenire of storm can
vary from storm {o slorm, and each can give -
different suiiace run off hydrograph under
othenvise idenlical congitions UH. Theretora.
cannol give reliable results for basins exceeding
5000 kmé, . e



48.
Fi g

47.

54.

57,

(b)

iFan shaped, i.e., nearly semicircular shaped
‘caichmenis give high peak and narrow

hydrographs whils elongated calchments gives
broad and low peaked hydrographs.

{c} .
Bames showed thal the recession of a slofage
canbe expressed as

a =0k -
This can alsobe expressed as

a' = 0 oe-ﬁf
Where a = -ink,
(b}
The starting point of the recession limb, ... the
point of inflection represents lhe condilion of
maximurn slorage.

{c}

48 hr

Volume = §x43xy

5 1
17 —
= 2B =2y

1728 x 10°
= Y= %2 x60xG0 - 0T
(b)Y
Equilibrium discharge of Scurve

= Total discharge
~ Unit hour duration

_®xI0°R001
= 5% 3600 =50 mYsec

59. (¢t}

B1.

1
Volume of DR = zx 64 x 3600 = 3.456, 108 m?

if A = area of catchment in kmé, then
{Ax 10°) x 1/100 = 3.456 x 106

A = 345.6 km?
Far the unit hydrograph, D= 6 hours
Equitibrium discharge of S-curve = 0, i

= (2.778 = 245,6)/6
= 160 m¥/sec

(d)

Volume of unit hydrograph i
= .2‘_x 72 3600 % 100
= 1296 x 10° m?

{A % 108) x 11100 = 12,96 x 10%, hence
Area, A = 1296 km?

{c)

The sterage of waler in biasin exists as (i} surface
slorage, {ii) Interflow storage, (ili} groundwater
slorage and can ba expressed as exponeniial
decay as:

Q= Qe
where, a=-ink and & = recession conslantand
= time in days
. Ol = ooe-(.'nk]:
{b}

A=750ha=7.8km’ 1 =15min=25hg
{,=90min=15hr
Lagtime=061,=1,=06x1.5=08"h

7= [I,,+%) - o,9+9'22—5= 1.025hr
A
Ta
75
7025

Q, =208

= 208x = 2048 T fsec




