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Answer question No. I and anyfourfrom the rest

1 Explain why is 5x4:20
a) a currenr meter provrded wrth a fish weight?-._."-

an evaporimeter provided with u@b)

c) a rrng millrometer a better choice than simple infiltrometer for measuiing
infiltration?

d) a rarn gauge provtoed wrth a funnel to catch rain?
e) ^ urcsL s*rr gauge ls a prerelTed mode of measuring stage during the

passing of a high flood at a site where continuous recording arrangement is
not available.

2 a) vynre oown rne olfierences between an ordinary Rain Gauge (oRG) and a
Self-Recording Rain Gauges (SRRG). Draw the sketch of an oRG as
specified in IS:5225- 1992, and" the sketch of any oue tvoe of SRRG

4+6:19

b) ,,csunDe wrrn a sKetch the I hressen polygon method of estimating average
rainfall.

4

c) ,,eliurr De wlrn sKetcnes the (r) maximum Intensity-Duration-Frequency
(IDF) curyes, and (ii) Maximum Depth-Area-Duration (DAD) curves of a
catchment.

6

J a) r-,,euurru' any one orect method of measuring discharge of a river by
providing a suitable sketch and the mathematical expression.

6

b) rs u'rErenr rnolrect methods of measuring discharge of a river. 4
c) r,.tr uara correcreo ror measunng discharge by a current meter at a gauging

site are provided in the following table. The rating equation of the current
meter that was used for the measurement is v: 0.51 x trtr" + 0.03 m/sec, v
being the velocity of flow, and l/, being the number of revolution/sec
recorded by the current meter. Estimate the discharge.

10

Distance from left
edge (m)

0.0 1.0 3.0 s.0 7.m
0

ueprh d \m) 0.0 1.1 2.0 2.5 2.0 n 1.0 0.0
Revolutions at0.6dffi 39 58 tt2 90 4s 30 _

100 100 100 100 100150



4 a) What is a hydrograph? Show
discharge hydrograph. Describe any one method of separating base flow
from total flow to obtain Direct Runoff Hydrograph fnnfU.

-

T'r^+:-^ ^ Tr.^:a r

2+2+4:8

b) uvr're 4 vruL'yur'grapn. wnat are lts assumptions? Name the methods
by which you can derive a unit Hydrograph of a duration different from the
one available with you. which of these two methods is versatile?

-

IITL^]------rrr ,

2*2*2t2:
8

c) yy,ar wuuro Do rne ramrall excess of a 1-day storm over a catchment of 600
km2 area that produced surface runoff as given in the following table

4

ITime (dav)
E-----#l
lRunoff (m's-') 

l 20 63 151 133 29 )o
lBaseflow (m3s-r) 120 I

z,

thetic Unit Hydrograph (SUH) uso
riptors would you look for in deriv
er in your Institute,s new campus t
hal Water Commission (CWC) in
imation of aerial rainfall from poin
gn storm increments and (iii) basef
ign flood atthatsite by the CWC,s
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5 a In what situation is a Synr

Physical Catchment Desc
a site on the Gaurang Riv,
recommended by the Cen
values of (i) factor for esti
design loss rate from desil
consider in deriving a des.

-

II/*l+^ +L^ ^---^--^--r ^
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3+2+3:3

b) yy rrLtr L,E s^lr[csslons ror estlmatrng the peak discharge of a river by:(3 x2 :
6)
i) Rational formula
ii) Dicken's empirical formula
iii) general equation of statistical flood frequency analysis.

3x2: 6

c) r ue Lre$rBu urssrarge oI a ny0raUttO StrUctUre on a riVer is 3 10 m3/s. If the
available flood data for the river is for 20 years, and the mean and the
standard deviation of the annual flood series are 119.3 and 60 m3ls
respectively, show by using Gumbels' method of flood frequency analysis
that the return period of the design flood is 50 years. Adopt the values of
the reduced mean and reduced standard deviation for a sample size of 20 as
0.5236 and 1.0628 respectively.

-

T\^C-^ ---.:l-

6

6 a) LreltLte wrur sKercfl a ratmg curve at a gauging site? what are its uses?
Describe the procedure of deriving arutine.curve at a site

4+2+6:12

b) T\-+: i+Luv',v w*'urlv,Ufl a rlow rJuratlon uufve (I"-DC). what are its uses? Give
the expression of a plotting position formula that you would use in deriving
an FDc from observed flow data, and the relation between a plotting
position and the corresponding return period?

T'r^{:-^ :\ ^ ---^

4+2+2:3

7 a) vv!-rrre t) d walcf Laorc, t) aprczomerflc surt'ace, iii) a perched water table
(iv) a leaky aquifer and (v) an artesian well by showing these either on a
single or on separate sketches ofan unconfined and a confined aquifer.

-

T-r-{:-^ ^*r -:-.^

10

b) Brve sxampres or aqulter, aqurtard, aquiclude and aquifuge. 6

) 1



Derive an equation
confined aquifer

Answer any four of the foltowmg:
4x5=20

A catchment has an area
catchment during monsoon season is assessed as being 0.6. If a rainfall of
72 cm over the catchment results in a stream flow that lasts for 6 hours at
the outlet of the catchment, compute the average stream flow during the
period.

A 500 grn/lit solution
of 4 litlsec to a river's flow. If the equilibrium concentrati on at a
downstream location was measured as 4 ppm (parts per milrion) then show
that 500 m3s-1 was the discharge of the river.
If a 80 mm storm 

"rn3s-', then show by assuming an average infiltration loss of 0.25cm/hr and
a constant base flow of r5 m3s-r that70 m3s-r would be the peak of a 6_hourUnit Hydrograph for this catchment.
AtastationOon

;11,:r:f1.-,rl:T.*.* 
recorded as 3.6 m and I in 6000 respecrively. rf

during a flood the stage at the same station was 3,6 m,or,,rrJ*rr;#;.
slope was I in 3000, then estimate the discharge in m3s-r that passed
through the section.
A confined uqui6
coefficient ofpermeability in metre/day and the thickness in metre of these
layers are (30, 5), (20,3.5) and (45,3.i). show that the transmissivity ofthe aqrrifer for a ground water flow along the stratification would be 377.5
metrezlday.

A 45 cm diu-.t..
permeability of 20 nlday and a saturated thickness of 30 m. show that the
discharge under a steady pumping rate over a long time wourd be 255g lpmif the drawdown at two observation weils 15 m and 30 m from the wefl
were 5.0 and 4.2 m respectively.


