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CE-804 (Hydrology and Water Resource Engineering)

Time : 3 Hours

B.Tech. 6th (CBCS)
Max. Marks ; 60

The candidates shall imil their answers precisely within the answer-
book (40 pages) issued o them and no supplementary/continualion
shee! will be issued,

Mote : Attempl five guesbions i all, select one question each from
seclions A, B, C and D. Section E is compulsary
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SECTION - A

What is a hydrological cycle? Explain with a neal sketoh
explaining vanous phnases. State and explain Water budget
equation. [3)

Dincuss the impact of climats changs on the hwdrological oycle,
Which sectar will be mosi affected, if the chimale change impacis
on hydrological cycle are huge, and how? 5]

Explam the differanl methoas of determining the average rainfall
over & calchment dus 1o a storm. Discuss relative marits. and

damants of vanous methods i5)

Discuss the importance of evaporation control of reservoirs and

possibls methods of achieving th sama, {5}
SECTION -B

3 For a given basin, the following are the infiltration capacily rates al
various lime intervals after the beginning of the storm. Make & plot of
the f-curve and establish an equation of the form developed by Horlon
Also delerming the tolal rain and ihe excess rain (rumoff].
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4 The following are ordinates of 12-hour unil pdrograph. Determing the
ardinates of comesponding S-curve hydrograph and using this determine
i ardinates of @ 4-h unil ydrograph.
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SECTION - C

Ligt and elucidate the different tvpes of invesiigalions camed oul
while seleching the site for & resenoir (5

Skeich and explain different zones of Slorage in-8 resenvoir. How
would you delermine tha resarvoilr capacily? How does
sadimantation affect 1he reservoir capacity. (5%

Diafine the term “Design fiood”, Discuss different methods of fiood
estimaton in detail, Ako discuss the menls and demernts of
different Hood estimalion methods. 5

Whal is flood routing? Explain different methods of hydmlogic
reservolr rouling. Whal are the major poinis of concein while
camymg oul reservos routing? (5}

SECTION - D

VWhiat = the dilermncs batwean confined and unconfined aquiers?
Expiain the law which govemns the flow through porous med:a
{5}

Lisi gnd explain the aguifer parameters which infleence the
discharge from the aguifer. {5

Desrive a formuka for dischamge of 8 well in 8 homogeneows anesian
aquifer assuming eguibrium flow conditions. 5]

[Hstinguish between non-aquilibrium and equilibrium conditons
in an aquilar from which water is withdrawn through a will, Expiain
whan the above conditions are expecled in an agquiler? 5
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SECTION - E (Compilsory)
Tiok the comact aplian

1.  The rain gavge station X was inoperative for a part of a month
during which a storm occumed. The starm rainlall recorded at
the three surrounding stations A, B and C was 75 mm, 58mm
and 86 mm respectvely. Il tha normal annual rainfalis of stations
A B Cand X are 750, 650, 850 and TOOD mm respeciivaly,
deiermine the slorm rainfall of station X,

{a) 68.1. mm (b 8.5 mm
[e} 62.9 mm {d} 9.1 mm

2z Assurming the indial infitration rate of 10 mm/fr, fnal infiltration
rale af 5 mmihe and constant value (describing the rale of decay
ol the differenca belween the Indial and final infiltration rales) as
.85 h=1, calculate the total infillrabon for & storm lasting & hours

(&) 25.83 mm th} 56.43 mm
() 3525 mm {d) 18.28 mm

3 Thie Thiessan weights of four raingauges A, B. C and D covenng
a river basin are (.15, 0.25, 0.30 apd 0,30 respectively. |f the
average depth of mainfall for basin is 5 cm, and the rainlalls
recorded at B, C and [ are 5 cm, 4 om and 5 cm respeciively.
What is the rainfall a1 A7

{a) 5 cm (b) 6 om
[o) T em {d) B om

4 The wind velocity at a height of 2 m above Ihe ground is
15 km/h. What would be the velocity at a height of 10 m above

the ground 7
{a) 19 kmih {b) 75 kmih
{c) 3 kmih {d) 50 kmih

5 Acdhsiorm had 4 cmoof rainfall and the resaliing runoll was
2 ¢m. Il the ¢-index is maintained at the same rate, ihe runoff
due 10 10 em of rainfall n & hours in the caichmeant is
(a) 5.0 om {b) 7-em
fc) B em {d} 3 am

=)
(o)
[e]
i}

0.
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The G-hour unit hydrograph on o basin can be approximated as
a tnangle with a base period of 40 hours and peak ordinate of
150 m?ls. Then the area of basin is

{a) 2180 km* () 1080 km?
{o) 540 km? ey 1280 km®

The peak of a flood hydrograph due to a B-h slarm |s 470 ms.
The mean depth of rminfall is #§ cm. Assume an average infiftration
loss of 0.25 ecm/hour and @ constant base flow ol 15 mYs,
estimata the peak discharge of a B-h unit hydrograph for this
catchment

(a) 75 m'is {h) A2 m'is

{o) 7O m¥s {d) 65 m¥s

Tha iag lime of the basin is the time inferval batwoen he
Cantroid of RE diagram and peak of the hydiograph,
Bangirning and end of direct runoff.

Baginning pnd and of effective rmindall.

Centrosd of rminfall pxcess and centrid of mass of hydrograoh.
The peak discharges in 4 and A hour unit hydrographs of 8 basin
occur at 1, and t,. Then

@L=y L=t

1 L {d) difficull o guess

A 2-haur unil hydrograph can be approximatied as irapezoidal a5
shawn in figure. The unil ydrograph refers 1o calchmenl of area
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{a) ¥38.24 km? (&) 0.0384 km?
{c) 384 m* {d} 3840 m* {10=2=20)



