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The percentage of earih covered by oceans is
about

a} 31%
) 71%

The percentage of tolal quantity of waler in the
world thatis sallne is about

{a} 71% {b) 33%

{c} 67% () 97%

The percentage of total quantity ol fresh water in
the world available in the liquid rom s about
fa} 0% {B) 70%

) 1% {d} 51%

f the average annual rainfall and evaporation

over land masses and oceans of lhe earth are

considered it would bsfound that

{a} overlhe land mass the annual evaporation
is the same as the annwal precipitation

{b) about 9% more waler gvaporates from the
oceans than what falls back on them as
precipitation

{c} over the ocean about 19% more rain falls
thanwhatis evaporated

{d) over the oceans about 19% maore water
avaporates than whal falis back onthem as
precipitation ,

Inthe hydrological cycle the average residence

jime of water in the global

{a} almospheric moisture is larger than that in
the globatrivers

{b) oceans is smaller than that of tha global

(b) 51%
{d) 97%

{c) rivers is larger than that of the global
groundwatler '

{0} oceans is larger than that of the global
groundwaler

Qs
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Engineering Hydrology

Introduction

A watershad has anarea of 300 ha. Due loa
10 cm rainfall event over the watershed a stream
tiow is generaled and al the aullat'of the
watershad it lasts for 10 hours. Assuming &
tunolffrainiall ralio of 0.20 for this event, the
average stream flow rale at the ouliel in this
petiod of 10 hours is

fa) 1.33m%s {b) 16,7 mYs

c) 100m%minute (d) 60000mM¥*h

Rainfall of intensily of 20 mmvh occurred over a
walershed of area 100 ha for & duration of 6 1,
measured direcl runoll volume in ihe 'stream
draining lhe watershed was found lo ba
30,000 i, The precipitalion nol available 1o runoff
inthis casa is
{8) 9cm

{cy 17.5mm

(b} 3cm
{dy 5mm !

Acatchment of area 120 km? has three dislincl
zonas as below:

Zuna] Arpa(km') | Annual rupoff (cm)
A & 52 '
B 39 42
C 0 a3z

The annual tunoff from the calchment, is
{a} 126.0cm (b} 42.0cm !
{c) 454¢cm {d} 47.3cm

Match List-1 with List-Il and sefect the correcl
answer using the codes given below the lisis:
List-l !
Oouble mass curve technigue

Hyelograph

Mass curve of a storm

Isopluvial map

b

vEw>

Q.10

Q.1

- fa) 2
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List-lt
1. Plot of accurnulaled precipilation against
time in chronological order

2. Estimation of missing rainfall dala
3. Checking the consistency of rainfall records
4. Plot of intensity of rainfall against time
5, Lines ol equal depih of rainfall of given
duralion and frequency
Codss:
‘A BCOD
@ 4 1 3 &
b 4 2 1 5
s 3 4 1 8
oy 3 5 4 2
Match List-l {Plot of) with List-§l {Name) and

selact the correct answer using the codes given

below the fists: ' )
List-l

A. Accumulaled precipitation vs time in
chronologicalorder

B. Rainlall intensity vs lime

C. Streamflow vstime inchronological order

D. Streamdischarge vspercenttime Lhe flow
is equaled or exceeded

E. Cumuiative discharge vs. ume in

chronological order

List-1l

Hydrograph

Hyetograph -

Flow duralion curve

Flow-mass curve

. ‘Mass curve of rainfall

Codes:

oW

o) 5
€ 5
e} 5 2

N oo m
F TN ]
— B wwMm

which ol the [ollowing pairs are correctly
maiched?

1. Isocchrone - Trave! bme

2. |sonil - Snowlall amount

3. Isotherms - Aimospheric temperature

Q.12

Q13
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4. Isobaih - Sunshine hours
5. Isohyet - Rainfall depth
Codes:

(a) 1.2 3and5arecorrect
() 2. 3andS$ are correct

(c) 1.2,4and5 are correct
(d) 1,3and5are cofrect

The average annual rainfall over whole of India
is eslimated as
(a) 189cm

(c) 89cm

{b) 319¢cm
{d) 119cm

Il {or a given basin in a given period,
P = precipitation, £ = evapotranspiration,
A = lotal runoll and AS = increasein the storage
of water in Iha basin, the hydrological water
budget equalion stales :

(@) P=A-ExAS

(o) A=P+E-AS

fc) P=A+ELAS

{d) Noneofthese

When the density of snowdallis not known, it is usual
to assumme if1e waler equivalent of snowdall as

(a) 10% {b) 0%

{c) 50% (d) 90%

An isonilt is a line joining painls having equal
(a) raintall (b} sunshine
(¢} windvelocily (¢t} snowdall

Which area of India receives the least rainfall?
(a) Leh

{b) Easltern Rajasthan

(c) Gujaral

(d} Southern Tamil Nadu

Under iclentical conditions, the evaporalion from
sea wateris

(a) aboul 2-3% less than thal from iresh water
{b) the same as thal from [resh vater

fc) about2-3% more than that from (resh witer
(d) 8-9% mote than that lrom fresh vzaler.

The intensity of rainfall and 1ime inlerval of a
typical storm are



Q.19

Q.20

Tima ln!'n'n:a_l .| Intenstty of ralnfall
0-10 0.7
10-20 11
20-30 2.2
-0 1.5
40-50 12
S0-50 13
BC-70 08
70-80 04

‘The maximurm intensity of rainfall for 20 minules
duration of the storm is

(a) 1.Smm/minule (b) 1.85 mmiminute

€} 2.2mmiminule (@} 3.7 mmiminule

Match List-1 with List-Il and selecl the correct

answer using the codes given below Lhe lists:
Listal '

A.  26-50% decrease in seasonal precipitation
fromthe normatl )

B. Marked depletion of surface waler and
groundyalar .

C. Soil moislure and rainfall defliciency wilh
aridity (A1) anomaly 26 1o 50%

D. More than 50% decrease in seasonal
precipilation from the normal
List-ll

1. Scverc meteorological drougiit

2. Moderale-arid Agriculiural drought

3. Hydrological drought

4. Moderate mateorological droughl

Codes:

ABCD
@ 4 3 2 1
) 4 3 1 2
©0 3 4 2 1
d 3 + 4 2
Compaclness coeliicient of a basin is defined as

4 2p
(a) oA {b) Ay ?

P p
©) Zaa)? @
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The characleristics of the drainage nal can be
described by

1. orderol sreams

2. Ihelength of tribularies

3. 1he slream density

4. drainage density

The correcl answer is

(a) bolhlandd () bolh and4

{¢) 1.2and4 (d 1,2,3and4

Virgin tiowt is :

{a) the flowinthe river downstream ol a gauging
slalion

(b} the flow in the river upsiream of a gauging
slalion

(c) . the tiow unatfected by viorks of man
(d) the llowthat would exist in lhe slream ilthere
veera no abstractions (o the precipitation

In India, a meteorological subdivigion is

‘considered to be affacted by moderate drought

il it receivas a total seasonal ralnfall which is
{a) less lhan 25% of normal value

(b) between 25% 10 49% of normal valua
{c) belween 50% 10 74% of normal value
(d) benveen 75% 10 99% of normal value

An area is classified as a drought prone area il
the probability P ol occurrence of a drought is
@ 04<Pg10 (D) 025Px040

€) 0.1gP<020 (d) 0.0<P<0.20

The drainage densily is the

(a) average length of the streams per unil
drainage area wilhin the basin

{b) stream discharge per unit drainage area

{c) annual runoll per unil drainage area

(d) number of streams per unit drainage area

Anephemeral stream

(@) isore which always carries soma (low
{b) is onewhich carries only snowmell waler
{€) is one which has limiled contribution

{d) does nol have any base llow contribution

According to Indian Maleorological Depariment,
a meleorological division is considered {0 be
alfected by drought, il it receives

Q.28

Q.29

Q.30

Q.31

(a) tolal annual rainfali iess than 50% of the
normal value ’

(b) tolal seasonal rainfall {ess than 75% of the
normal value

© total seasonal rainfall fess Ihan 85% of the

normal value

ilthe seasonal rainfall deficiency is less than

20%

=

d

According Lo Indian Meleorciogical Depariment,
a year is considered a droughl year in case the
1otal area aliecled exceeds

(8) 20% of the talal area of the couniry

{b} 50% of the total area of the country

(€} 75% of the total area of the country

{d) 10% of the wlal area of the country

The double mass analysisis édopled to

(8) estimate the missing rain fall dala

{b} obtain intensilies of rainfall at various
duration

{c) check the consistency of data

{d) obiain the amoun! ol slerage needed lo
mainlain a dcmand pallem

Areservoir has average waler spread over 4 km?,
During two months petiod of study, surface inflow
= 240 ha-m, surface oulllow = 192 ha-m: rainfall
= 28 cm; change in storage = (+)72 ha-m, By
the hydrologic equation, the estimated raservoir
{osses are

(a) 1€0ha-m
(¢} 88ha-m

(by 120ha-m
(d} 232ha-m

The hydrologic equation states that :
(@) Z Inltows - X outtlow = constant
(D) Sub-surface inflow = sub-surface outflow

G.3z

Q33

Q34

{c) Infiowinlothe basin = outfiowromthabasin®
{g) Inllow - oulllow = change in slorage

HP slands Jor

{g) International Hydrologic Programme
{b} International Hydrologic Publication
{c} Inlemational Hydrologic Periodicals
{0} Intensive Hydraulic Pressure

The lenglh of sirear par unit area is knovn as
(8) overdlowdensily

(b} drainage density

{c} streamirequency

(d) average densily

A rain gauge should preferably be lixed

" {@) nearabuilding

Qa3s

Q3s

b} -underatres
{c) Inanopenspace
{d} inaclosed space

What is ‘Hydrological Cycle?

&) Processes involved in the iransier of

molsture from sea to land

{b} Processes involved in the transfer of
moisture from sea back 10 sea again

{c) Processesinvelvedinthe lransferofweler from
snowmel in mountains 1o sea

{d) Processes involved in the transfer of
racisture from sea to land and back io sea
again ‘

Hydrology deals with

{a) processof depletion of water resources of
land

{b} processof nalural science of water

{c) process of various water phases

{d} Alloltheabove
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Intreduction

6 {c)

5. (d}

0.2x 10 cm x 300 x10°"
10 hours

=100 m"lm'mule
7. {(a)
Total precipitation
= 0x6=120mm=12¢cm

= 6000 m*fhr

=

_ 20000 _sii02m
100x10°
; = 3cm
Precipitation not avaitable 1o unolf
= 12-3=9cm ,

8. ()
Anpual runofl
zPA
YA

61x52+39x42+20232
120

45.42cm

1. {a)
Isonils ~ Isopleths of snowlall depth
Isobath - Equal depth in sea
isohyets — Rainfall depth
Isohels - sunshine hours.

12, - (d)
The mean of the annual raintalls over a period of
35 years is known as average annual rainfall

€ (c) 7.i3 B.(c) 9 {c)
15. (8) 16. {a) 17.{a)
25. {a) 26. {d) 27, {v)
35, {d) 36. {d)

18.

20.

2z,

26.

30.

10. (¢}

18. (b) 19. {(a} 20. (¢)

28.{a) 29. {c} 30.(c)
(b)
Maximus intansily of rainfall
= (224152
= 1.BSmm/minule
()

Shapaol adrainage basinis generally expressed
by ‘form {actor’ and ‘compaciness cocf!ncienl‘.

{c}

Runoll, representing tha response ol a catchmeni
lo preciphation reflecis the integrated effecis of
a wide range ol catchment climate
characleristics. Teus runof! is thercfore stream
flowin the natural condition, i.e., withoul human
intervention, Such a siream {low unatfecled by
works of man, such as slructures for slorage and
diversion on a siream is called virgin figw.

{d)

An ephemeral siream is a stream or parl of
stteam or part of a stream thal flows as a result
of precipiiation and is above the ground waler
reservoir. Ephemeral sireams ara found at
southwestern perennial siream headwalers,

{e)
Double mass curve is used to check the
consistency of data. !

(c}
Avea = 4 km?
Surface inflove = 240ha-m
Surdace outflow= 192 ha-m
Rainlall = 28cm

a3t

32.

aa.

Change in storage
= +72ha-m
Tolal mass inflow
= 240 ha-m + rainfall
= 240 ha-m + 0.28 x 400
= 352 ha-m
Lel losses are &,
Using hydrologic equation,
Mass inflow ~Mass oul flow !
= Change in slorage
352192+ A)=T2
A =352-192-72
" =@8ham
Hence option {c}is carrect.

{d)

The hydrolegic eduatlon is based on the law of

canservation of mass and it state that

Mass inllow - mass oulllow = Change in siorage
-0 = Ayyune :

Hence option {d} is correct.

{a)

IHP slands for ‘Inlarnational Hydrological
Program. The inlemalional program (IHP) is the
only inlergovernmental program of the United
Nalion devoled o water research, waler reservoir
management and educalion & capacity building,

Il was slarted in 1975.

(0)
The length ol siream per unit area is known as
drainage densily.

34.

35.

36.

L
o, = Z
Where, L = Total lenglh of the perennial or

inlermittent stream in the basin

(c)

Following are requirements of rain gauge:

1. Therain gauge musl be surrounded by an
open area whose size should be alleas!
55mx55m.

2. lishould be kepl at least 30 m or twice the
height of buitding or obstruction.

Henceoplion{c)is correcl.

(d)

Mostol lhe earth's water sources such asrivers,
lakes, oceans, ground water, elc. get lheir
supplies from rain, while the rain water inilsellis
derived from lhe evaporation from these sources.
Water is infect iosl 10 he almosphere as vapour
from the earth, which is then precipitated back
inthe form of rain, snow, hail, dew, sleet or lrost,
etc. This eveporation and precipilation continues
forever and 1hereby, a balance is maintained
petween lhe two. This process is known as
‘Hydrglogic Cycle'.

{d}

Hydrology is Ihe science which deals wilh Ihe
occurrence, circutation and dislribution of water
on earih and its aimosphere. The movemeant of
waler [rom one phase {i.e., liquid or gaseous) 1o
anolher phase is known as hydrological cycla.
Hence oplion {d} is catrecl.



