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The flgures ln the margln lndlcqte
full marks for the questions.

Answer Question No. 1 and ang four from
the rest. Each question carries 20 marks.

1. Write short notes by providing sketches
wherever applicable on ang flae from
below . 4xS=2A

(i) Advantages of self-recording rain
gauges

(ii) Float rnethod of flow rReasurement

(iit) A mass curve and a double-mass curve

(ia) Assumptions of Unit Hydrograph theory
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with advantages and
of flood estimation

(uit) Applications of flood 'routing

(uiii) Darcy's law for estimating ground water
discharge

2. (a)
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ed
D

he
details of the Thiessen polygons and
the corresPonding rainfalls
recorded in a month are also provided
in this table.

Rain gauge stationt A B C D E F G H

Thressen poiygon

area (km2i

72
0

138

U

t44
0

1040 900 222( 500

Rainfall recorded
(mml

13

5

i43 137 t28 102 i15 i0c 10i



(b)

(e)

4+4=g

3. (a) Name different categories of methods
and list the names of the comrnonly
r-lsed methods in each category of
measurement of : 3x2=5

Evaporation

Evapotranspiration, and

Infiltration in a catchment
(method- description is not
needed).

(b) Explain ang three of the following :

3x2=6

(i) Why is a rain gauge provided with
a funnel to catch rain ?

(it) Why is an evaporimeter provided
.with a wire mesh at its

(iil Why is ring infil
choice for
rneasurement ?

filtrati
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How is a water-year and how are
seasons in a water-year specified in
India ? 4

Give sketches of typical Intensity-
Duration-Frequency (IDF) and
Maximum Depth-Area-Duration curyes
(DAD) and write usefuiness of these
curves.

(t)

(it

(iil



is a current meter provided
a fish weight ?

The average discharge during the period
in ttre river at the catchment's outlet
worked out to 31.7 m3s-1. Show that,
in the water-year 2Al8-19,

0 the river carried 1000 million cubic
metre {MCM'1 discharge 2

(iil 500 MCM water was lost by
evapotranspiration and infiltration

2

(iu)

the runoff coefficient of the
catchment was 66.70/0 2

the infiltration would be 300 MCM
if the evapotranspiration was
15.9 cm.

Categorize different methods of
measuring discharge of a river into
direct and indirect methods. Describe
the area velocity rnethod of measuring
discharge at a section of a river by
providing a suitable sketch and relevant

4+4=8

(iit)

(a)4.

formulae.
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(b)

(c)

State the procedure for measuring the

velocity of a river by the single and

the double-point method by using
current meter. 4

During a flood in a reach of 8.1 km in
a small stream with its section
considered as being trapezoidal having

base width 12 m and side slope 2
horizontal : i vertical, the high water

levels were noted as below. If the
Manning's roughness coeffrcient is 0.03,

show by applying two trials as per the

slope-area method that the flood
discharge in that reach was 30 m3s-r.

I

Station Bed elevation (m) Water surface elevation (ml

IJpstream 10c.2 r02.7

Eownstream 98.6 101.3
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t is Q index ? What would be ttre
of an ephemeral river ? What

u mean by the terms ERH and
? 2+2+4=9

6-hour Unit Hydrograph simplified

versatile ? 4
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in the shape of a triangle having peak
of 50 m3s-r at the 24th hour from the
start and base of 54 hour. The mass
curve of rainfall of a severe storm over
the catchment had the following
records :

Develop the design storm, and show
that the peak flow from this storm
would be 550 m3$r. Assume ttre Q index
and the baseflow as being
O.7 cm hrt and 2O m3s-r respectively.

8

(c) Name the two methods by which you
can derive a Unit Hydrograph (UH) of a
duration different from that of a given
UH. Which of these methods is more

(b)

Time (h) 0 6 t2 18

Cumulative rainfall (cm) 0 4.6 rt.2 13.8



6. (a) Write the expressions fcpeak discharge of a rir
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(iiil Statistical flood frequency ariaiysjs;
(b) How does hydrometorological or UnitHydrograph method diff;;;; ;.above three ? 

rivrlr ,. 
,(c) What physical Catcl

would be neededrlt-ent 
Descriptor's

.r" ll:,*_ .r"ii ira.*..if ,ljl *,n lGaurang River ,rr", Kokrajhar bv thbmethod_ recommended il;r;. iJ"#.,water commission ? 
, -'rv vurrLri,

(d.) The 
fl::lr" discharge of a hydraulicstructure on a river Is 310 _rZrllf ifr.available flood data for the ,iu". ;;fo,20 years, and the mean and thestandard deviation of the """""fflrlaseries are 119.3

respectiv.ty, .r,ori, ;, i,:,1* K_T"{":
-.,h".1_ of flood frequlncy analysis thatthe return period oi tn. design flood is50 years. Adopt th; values of thereduced mean and redu".a .t^rrd;;;deviation f?.- 1 ".*pi" size of 2O as0.5236 and I .0628 iespectively. 6

(i)

$il



down the equation for the

odified Pul's method of reservoir
ting and

Muskingum
routing bY
used.

method of channel
naming the sYmbols

2+2=4

(a)

(b)

(c)

7. Describe with the help of a suitable

sketch an unconfined aquifer, an

artesian aquifer and perched water
table. 6

Define hYdraulic conductivitY'
transmissititity and storativity of
aquifers. 6

Derive an exPression. of steadY

the full depth of this aquifer yields a
steady state discharge of 2532.1pm at

a draidown of 4.O m at the well, given

that the radius of influence is 350 m'
4+4=8
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(e) w

0



3. (a) List various flood control measures into
two broad categories. 4

(b) Describe various engineering measures
that may be adopted for reducing the

4+4=g

0 peak flow and

(ii) peak stage for mitigating damage
from flood.

(c) What are the likely impacts of climate
change on occurrence of flood ? What
are likely causes of urban flooding in
India ? 4+4=g
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