Q.

Q.2

{c) Fluvimewy

The science and practice of water flow

i measurement is known as

{a) Hypsomelry (b} Hydrometeorology

{d} Hydromelry

Which ol the lollowing is nal a direct stream llow
‘delemmination lechnique?

(3} Dikdionmethod

{b} Ulrasonic method

(e} Asea-velocity method

{d) Slope-areamethod

A stilling well is required when lbe stage

maasurement is mada by employinga
{a} bubblegauge
(b} foatgauge recorder

" {c} vertical stall gauge

Q4

as

(0 inclined stalf gauge

In the moving boal method of stream flow

measurement, tha essential measuremenis are

(a) thevelocity recordad by the currant moter,
the depths and the speed of the boat

{b} the velocily and direction of the current
meler, the depths and the nmq imarval
between depthreadings

) (c) the depth, Hime interval belween readings,

speedo! the boat and velocily ol the stream

“{d) 1he vetocily anc! direction ol the current meler

and the speed of the boal

Inalriangular channel, the lop width and depth
of liow were 2.0 m and 0.9 m respectively.
Velocity measurements on the centre line at 18 cm
and 72 cm below waler surlace indicated
velocities of 0.62 ny's and 0.40 mfs respectively.
The discharge in the channe! {in m¥s} is

Qs

Q7.

Qs

Qg

Engineering Hydrology

Streamflow Measurement

{8) 053 {b) 1.80
{c) 045 {d} None ol thesa
Which of the tollowing inslruments is nol

connecied with siream fiow measurement?
{a) Hyuromeler

{b} Echc-depthrecorder

{¢) Electromagnetic llow meter

(d) Scunding weight

-Tha surfice velocily at any verlical section of 2

sirear is

@ no!of anyusein siream flovw measurarneni

(b} smailer thanthe mean velocity in that vertical

{c] largerihan lhe mean velocity inthal vertical
se¢tion

{d} equal to the velocity in thal varhcal at 0.6
limes the depth

it a gauging seclion has shilling contro! dua to

backwater elfecls, then

{a} . aloop raling curve resulls

(b} the seclion Is useless for siream,gauging
purposes

¢} thedischarge isdetermined by arca velacity
methods

{d) a sacondary gauge downstream of lhe
sectionis needed ;

The stage discharge relalionship in a river during

the passage of a liood wave is measurad. Ul

Q5= discharge at astage whenthe water surface

was fising and Q. = discharge at ihe same slage

when the water surface was falling, then

fa} Qe=04q

o) Qn> O

&) Qp< 0

{d) Oy Q.= constant at all slages

Q.10

Q.11

Q.12

Q13

Q.14

The dilution method of siream gauging is ideally

suiled for measuring discharges in

ta) alarge alluvial river

tb) flood flow in a mountain tarrain

{c) sleady llow in a small lurbulent siream

{d) asirelch of a river having heavy industrial
poliution loads

I

A 400 gff solution of common salt was:
discharged info a stream at a constant rate of
45 ifs. Al a downslream seclion where 1he salt-
solution is known 1o have completely mixed with
the slream fiow the equilibrium concentralion was
read as 120 ppm. I a background concenlralion
of 20 ppm is applicable, the discharge in lha
stream can be estimated to be, in mYs, as

a) 150 (b} 180

) 17 {d) 63

In the gulp melhod of stream gauging by dilulion:

technique, 60 litres of chemical X wilh]
concentralian of 250 gflitre Is introduced,

suddenly inlo the stream al a section. At a°

downslream monitoring section, the
concentration prafile of chemical Xthat crossed
the section was found lo be a lriangla with 2'
base ol 10'hours and a peak of 0.10 ppm, The'
discharge in the stream can be estimaled to be
about

(a) 83m¥s

i
o) 180m¥s [
{c) 15n00m7fs |

(c} 883 m%s

For a given sircam, the rating curve applicable:
1a a seclion is available. To determina tha
discharge in this siream, the following dala are
needed: i
{&) current meter readings at various verlicals
at the section
{b) slope ol the vaaler surtace al the seclion
{c) slage al the seclion I
{d) surfaco velocity at various sections i

During a llood in a wide reclangutar channel itis
found that at asection e depth of flow increases
by 50% and al ihis deptiy the walter surface slupaf

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

is hall ils original value in a given interval of lime,
This marks an approximale change in the

discharge of

(a) -33% {b) +39%

(c) +20% (d) nochange

In ariver, the discharge was 173 m3fs, the waler

surface slopewas 1in 6000 and ihe stage at the
stalion Xyras 10.00 m. ¥ during a (lood, the stage
a\ station X was 10.00 and the waler surlace
slope was 1/2000, the flood discharge was

approximalely

{ay 100mYs (b} 519mds

{c) 300mYs {d} 371m%s

During a nood the walter surface at a section

was found to decrease at arale of 10 crvh, The
slope ol the river is 1/3600. Assuming the velocity

_of the flood wave as 2 mys, lhe aclual discharge

in the stream can be estimated as
{a) 2.5% larger thanthe normal discharge
(b) 5% smallar than the normal discharge
{¢) 2.5% smaller than the normal discharge
{d) Samg asthe normal discharge
Where normal discharge is he discharge
atagiven stage under sleady, uniform flow.

in the radioactive isotope melhod, the velocily
is measured by measuring radicactivily on
downslream al a dislance ol

@ 1m {6} 100m

{c) 10km {d) 1km

The velocily of llow in a channel is [ound by
(a) Currentmeter (b} Float

{c) Pitot tube {d) All of these

The stage in a river is 4.8 m, the water surface
slope is 1in 10,000 and he discharge in 1he
stream is 600 m¥s. )f e stage remains the same
and the waler surface slope is 1 in 40,400, Ihen
the dischaige in the stream will be

(a) 300mYs by 400 mYys
(¢} 600mYs (cl) S00mis
Malch List-t with List-1l and select \he correct

answer using the codes given below the lists:



Q.21

Q.22

Q.23

List-l

A. Slreamllow wilh considerable groundwater
{low Ihroughout the year

8. Streamltow thal carnes water most of the
year but ceases lo llow occasionally

C. Strcam lhat does not have any base llow
contribution

D. A slream thal conlributes lo grounchwaler
due o seepage ’
List-l

1. Intermitlent siream

2. Perennial sircam

3. Influant stream

4, Ephemeral stream

5. Elfluent siream

Codes:

A B CD
@ 2 1 3 4
By 2 1 4 3
f© 3 1t 4 2
@ 5 4 1 3

Avelocily area slation essentially possesses
1. acontro!

2. ‘agauge

3. amelering Section

The correct ansveer is
(ayboth 1and 2
(c)both2and 3

{b)both 1and 3
(d)1.2and3

Assertion (A): I a shilling control exisis at a

gauging sechion, the remedy .8 toleave Trecjuam

update of \he raling curve by current meter

gauge.

Reason (R): Shifting contro) dui to backwater

elicct can be remedied by the use of auxiliary

gauge.

(a) bolh A and R are rue and R is he correct
explanation ol A

{b) bolh Aand R are true bul Ris nola correct
explanation al A

{c) Adisirue bul Ris lalse

{d) Aislalse bul Rs lrue

The slope-area method is extensively used in
{a) develapment of rating curve

Q24

Q.25

Q.26

Q.27

Q.28

(b) estimation of flood discharge based on high-
water marks

(c) cases where shilling contral exist

(d) cases where backwatar efiectis present

In Ihe single point method of finding the mean
velocily in a vertical of depth Din a siream, the
velocity measured by a currenl meler at a depth
 below the water surlace, is Iaken as the mean
velocity. Here h =
(a) 060

{c) 02D

) 040
) 08D

The rating curve in @ river during the passage of
a llood wave was oblained. If S is the stage n
the river for a discharge Owhen the water surface
was rising, and S, is the stage for the same
discharge Qwhen the stage was falling, then
(a) S< S

by S;>85

c) S;=85

{d) S,isless lhan or greater than S, depending

on the stream roughnoss

It V, = surlace velocily of a siream at a verical
seclion, the average velozily Vin that vertical
seclion will be about
a) vjos
¢} 09V,

(b) 06V,
@ v,

Acaichment has an areaol 150 heclares and a
run-off rainfall ratic ol 0.40. f due 1o 10 cmrainfall

over the calchment, a stream flow at the .

catchment outlet 1asts for 10 hours, what is the
averaga sireamn flow in the period?

{a) B0.000m¥hour (b) 100m3minute

{c) 3.5mYs (d) 1.33m¥s

When a routine ang reqular information ol the

discharhe of a stream is desired, it is usuvally

obtained

(a) Ly directly gauging the stream by dilulicn
1echinique

(b} indirectly by using the siope-area method

{c} drectly by using current melers each lirme

{d) ndireclly by using ibe stage-discharge
relationshin

Q.29

Q.30

Q.31

Qa2

Q33

In the case of large rivers, a aumber of
equidistant verlical sections of the 1otal widih of
tlow are identilied. for Ihe purpose of linding by
numerical inlegration, the total discharge on any
day. On each sgclion, the mean velocity is taken
as he arithmelic average of iwo typical depihs
onthal section. Thenthe mean velocity is worked
out for that section. Usually, the mean velogcity
atany section, corresponds towhich one of the
lollowing?

(V represents the point velocity at the given
section and the depths such as 0.1d, 0.2d....
ete)

Vo s+ Vooa Yoos + Voga

@ 255 ) 27

Ve [
© 035+ Yoty

Yoau ¥
. () RdutYoes

2

Calibration of a current meler for use in channel
tlow measurementis dongina

{a} wind lunnel {b} watertunnel

{c) lowing lank {d} Nume

As floodwave passes a given seclion of a river,

lite time accurrence of the maximum stage and

{he maximum discharge will be such that

(@) the maximumdischarge passes down before
the maximum stage is altained

(b) the maximum stage is alizined belore the
maximum discharge passes down

{€) the wo events oceur simultaneously

(d) nospecilic sequence would be universally
assignable

The siage of river carrying a discharge ot
Qmdsec al a poinl is 10 m and slope of water
surface is (1/4000). The discharge of a licod at
the same point and same stage of 10m with a
waler surlace stope of (171000} will be

@a) J2 OmYsec {b) 0.5 Om¥sec

{€) 2 Qm¥sec {t) 4 QOmisec

in a river carrying a discharge of 142 mfs, the
slage at a stalion A was 3.6 m and the water
surface slope was 1 in 6000. If during a flood,

034

. {g) 1.62misec

Q.35

Q.35

Qa7

the slage at A was 3.6 m and the waler surface
siope was 1 in 3000, whal was the flood
approximate discharge?

@) 284mYs {t) 200m%s

{c) 16Amis {d) 9Baifs

The top widih and depthol flowin deep triangular
channelare 3mand 1.8m respectively. Velocity
mgasuremnenis on cenlreline at 36 cm, 108 ¢cm
and 144 ¢m Gelow water surlace indicated
velocities of 0,80 mys, 0.60 m's and 0.40 mjs
respeclively. The discharge in the triangular
channelis:

{a) 0.82mYsec {6} 1.29m¥sec
{d) 0.9Bm7/sec

A 200 gramititre solution of common sall vids
discharged into slream at constant rate of
littesfsec. The background concentration ol lhe
saltin the stream water was found to be 10 ppmL;|
Aladownsireamwhere the solulion was believed

lo have been completely mixed, the sall

concenlration was found lo reach equilibrivm

value of 45 ppm. The discharge inthe'stream is;

(@) 124.8misec {b) 242.8mYsec

(c) 214.8m¥ser () 142.8mdfsec

The velocily disiribution in a natural stream i

. ™
givenas = = [%) where vand v, are velocities .
a AN
at height ¥ and a above the bed respoctivaly”
and rais coelficient. The ratio belween the mean

velocity and the velocily measured al 0.6 depth
fram water surlace assuming m = 1/6is:

@ 1 ) 1.2
© 1.5 {d) 20
The water surlace a particular section of river

during {lood was found to increase at rale of .
11.2 emflar. The normal discharge for the river
stago oblained from steady llow raling curve was
160 m?fsec and slope of rover is 1/3600.
Assuming, the velocity of ficod wave as
2.0 mysec, the actual discharge is:

@) 124.2m¥sec (b} 194.2msec

{c) 142.2m¥sec () 18d.4m¥fsce |



' Streamflow Measurement

Vel fd) 2. (@ A by 4. S5 (c)
A1, (8) 12 (8) 13.(c) 14.() 15 [c)
21.(d) 22.(d) 23 (b) 24.(a) 25. (8}
3. () 32 (c) 3B.(0) () I (@

Streamflow Measurement

5 (o)

- 06+04
VM = T=0ls mis
o= %mwxo.s =045 mYs

6. (a)

Hygrometer is used (o maasure humidily of air,

1. )

0x45+20x10°%Q
i = 120% 103 {45+ Q)
175946 = 100x 1090
0O = 178.85m%sec = 180 m¥sec

14, (D)

-, Forvary wide channe!
0=y
o = (155058
= 139535
Percentage change
= 0.39x 100=39%
15.0 (¢)
1?00
o T s00
02 = 3x ¥
0, = 289.6mYs ~ 300mYs
16, tc)

i Q, is the normal discharge al a given stage
under steady uniform flow and Q,, Is the

6 (a) 7. 1)

8.(dy 9 (b} 10.(c)
16. (¢) 17.(e) 1B.(d) 19. () 20.(b)
26. {¢) 27. () 28.(d) 29.(0) 30.(c)

36. (a) 37, (3)

17,

18.

19.

measured {actual) unsleady flow, the two are
related &5

Oy T dh
R PP L
e

5, = ‘Channel slope
o '
s rate of change of stage
¥ = velocily of flood wave
Oy _ [,1x3600 010

= 5 = {" 2 “soxen,
Qu

= o, 1.0246

= Tl NP Y ,
Q,

= Q< Oyby25%

{c}

The mixirg length may vary from aboul 2kmilo
100 km, Hence option {c} is correct,

(d}

All devices current meler, floal and Pilot lube
ara used 1o find the velocity of llow in channel.
Henee option {d) is correcl. !

{a)
Qe J5
o [irapdod ;
600 - \ /10000
Q = 2085 m¥s~300m¥s

26.

27.

29.

30.

{c}

in rivers having flood (lows, only the surfaca
velocity {V,) is measured within a depth of about
0.5 m below the surlace. The average velocily

 is obtained by

7 = kv,
Wwhaore &k = reduction faclor
= 0.86-0.95 .
(b} i
Q= —ci
T
1
{= ;%:1cmlhr
A = 150hectares
C =04
0 = 51-‘5-7:0.4:1):150 -
= 1,67 m¥sec = 100 m¥min.
{b}

In shallow siream of deplh up to about 3.0 m, the
average velocity

V= Voad .
This is called single paoinl obsarvation.
In moderalely deep streams lhe velocily is
observed al o poinls.

5 _ Your tYouo
V= 2

In rivars having large flood {lows, only surface
velocily (V) is measured within a depth ol about
0.5 m from the surlace. The average velocily

V = kV, where kis in the range of 0.85 10 0.95.
{e)

The relation belween the stream velecily and
revolutions per second of the currenl meler is
called lhe calibration equation. The calibralion
equation is unigue lo each instrumenl and is
determined by towing the instrument in a special
lank called lowing tank. Towing tank is a long
channe! containing slill waler with arrangemenls
for moving a carriage longiludinally over ils
surface at constant speed. The current meler lo

33.

34,

as.

be calbrated is mounted on the carrtage with
the rotaling element immersed (e a specilied
depthin the water body in the tank. The carriage
isthentowed al a predetermined canstant speed
{¥) and the carresponding average value of

- revolulions per second (M) of the instrument

determined This experiment is repeared over
the complete range of velocilics and a best-lil
linear relalion in the {orm of \he equation
v= aN, + b where a, b are conslanis of the
current meler.

()]
Discharge is directly propastional to /S,

Q, = O,/J%:
142x,}3—-;m-5xm

200.8 m¥/s

{c)
Viog + V4
V. ean for deap channel) = —“—71*2-——‘1‘1

Vj oy = Velocity at 0.2 x 1.8 = 36 cm = 0.80 mfs
Vygo = Velocily at0.8 x 1.8 = 1ddcm

= 0.40 mfsec
0.80+40.90
S Voo = — % = (.60 m/sec

1
Area of A channel = Exax 1.8=27m?

Om:!wp‘: = Ax Vian =27 %06
= 16,20 m¥sec
{d)
_ GG -Cy)
Weknow, Q= Cz__—* c,

Q,=25x% 102 m¥sec; G=0200; G, =45% 10%;
Cy=10% 108

25% 10°(0.20 - 45 10°5)
(4x10°%-10%10°%)

= 142.8 mYsec




36, {(a)

37.

v = ky™"
. 17 kG . kd”
Mean velocily, ¢ = E{m}/:;iy’dy: e
Vp = Velocily at 0.6 depth thatis at y = 0.40
Vo k3 A 1
Voo . M+ KO " (04" (m+1)

; .
Form=—-=0.1667 = 2100121

G Vo
(d)
O, = Normal discharge at a given slage under
sleady llow.
Q. = Aclual (measured) unsteady ilow.

V.= Velocity of flood wave

For unsleady flow,
Qn ’ 1 dh
1 = H4p—————
Q, Viy 5 at
dh 1.2

el L R -5
o 100 %60 X 60 3.41 x 10 misec

1
%= 3500

Q, = 160m¥sec,
V, = 2mfsec

-~ Q= 160J1+ x3.111x 107

i
2 (1/3600)
= 164.1m¥fsec.



