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Ameanannual runoff of 1 m¥/s from acalchment
ol arca 31.54 km? rgpresents an gflective
rainfall of

{a) 100cm
{€) 100mm

(b) 1.0cm
@ 3.17em

Direcl runoff is made up of

{a) Surace runoff, promptinterfiow and channe!
precipitation

(b} Surlace runofi, Infiltration and evapo-
lranspiration

{c} Ovetland flow and infilfration

{6) Rainfalland evaporation

The lerm base llow denoles

(a) delayed grounidwater fiowreaching a siream

{b) delayed groundwaler and snowmelt a
stream

(c} delayed groundwater and interflow

(d) the annua! minimum Hlow in @ stream

Thewater year in India staris fromthe first day of
{a) Januaty {b) April
{¢) June {8) September

The wolat rainfall in a catchment of area 1200 kn¥
during a 6 h slorm is 16 cm while the surlace
runoll due 10 e slorm is 1.2 x 108 m3. The
¢-index is

(a)l 0.1cmfh

() 1.0cmh

{c} 0.2cnyh

(dy cannot be eshimated wilh 1he given data

in India, a metearoiogical subdwvision is
corisidered to be aflected by moderate drought
il i receives a tolat seasonal rainfall whiclvas
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Engineering Hydrology

Surface Water Hydrology (Runoff)

{a) less lhan 25% ol normal value

{b) belween 25% and 49% of normal value
{c) between 50% and 74% ol normal value
{d} belween75% and 99% ol normal value

An area is classilied as a drought prone are
the probability Pol occurrence of a droughl is
(@) 04<Ps10 (b} 0.2sPs040

(€) 0.15P<020 (d) 00<P<0.20

Runoff increases with

{a) increaseininfiliration capacily
{b) increaseinintensity of rain

{c} increase in permeabilily of soi
{d) allolthese

A 3-hour stornm on a small drainage basin
produced rainfall intensities of 3.5 cm/hr,
4.2 cmfhr and 2.9 cmihr in successive hours:if
the surface runofl due 1o the stormis 3cm; then
ihe value of l-index will be

{a} 2.212cmfhr {o} 2.331cmityr

) 2.412cmiv {d) 2533cmiy

A 6 hours slomm had 4 cm of rainfall and the
resulling runoff was 2 cm. 1 f index remains at
the same value, the tunoil due 1o 10emof raintall
in 12 hours in he catchment is

{a) 45cm {b} 6.0cm

{c) 7.5cm ) 9.0cm

A 4a-hour rainfall in a calchment of 250 km?®
produces rainfall depths of 6.2 ¢m and 5.0 ¢m
in successive 2-hour unil pericds, Assuming he
¢-index of the soil 1o be 1.2 cmyhour, the wnselt
volume in ha-mwill be

@® 16 ) 22

o) 1600 {d) 2200



Q.12 Knosla's lormuia for monthly runolf R, due loa

imonthly rainfall P, is R, = P, L, where L ,is

‘(a} aconstant

{b} monthly loss and depends on the mean
monthly calehment lemperature

{c} -amonthly loss coelficient depending on the

- antecedent precipitation index

{d) amaonthlyloss depending on the infiftration
characlerislics of the catchment

Q.13 ifin 8 fiow-mass curve, a demand line drawn
langent 1o the lowesl paint in a valley of the
curva does not intersect the mass curve at an

- eardier time period, it represents that
fa} Iheslorageisinadequale
{b} tho resarvair will not be full at the starl of
the dry pariod
-fc} thae reservoir is {ull al the beginning of the
dry period
(&) the reservoir is wasting water by spill

Q.14 The drainage area of a basinis
() thasurdace area of the land enclosed within
. the divide T
{b) theverlical projection of Ihe area enclosed
. within the divide
{c} thehonzonlal projectionofthe area enclosed
within the divide
.{d} is aficlitious area arbitrarily assigned loa
" siream '

Q.15 Thedrainage densilyis the
{a} average length of the streams per unit
. drainage area within the basin
.. {p) stream discharge per unil drainage area
.. ©) annual runclf per unit drainage area
’ ‘{d} number of sireams per unil drainage area

Q,18 Whenan accumulated mass of snov mells, the
rasulling {low entering a stream is classified as
" {a) directrunoll  [b} base liow
{c} subsurface fiow (d} interliow
{.17 Anintermitlent river
. {8} carries waler only alier rains
. {0} carries waler only after snowmelt
" {c} carries waler most of the lime bul ceases
o flow oceasionally

{d) camies waler all the time excepl during
extrame droughts

Q.18 Inaninftient stream

{a) therais a eonifibution from Lhe groundwater
1o ihe siream due lo seepage

{b) ther= is a conlribution trom the siream to
the g-oundwaler due |0 percolation

{t) lhereis a seepage of groundwater into the
strearn at the sides and percotation of stream
flows water at the bed

{d) therewillbe neither seepage into the siream
nor percolation from the siream {o the
groundwaler

Q.19 inaneliluenit stream’

{8) there will be contribution from the
groundwaler into the-stream due o seepage

{b) there is a contribution from the siream lo
the groundwaler

{c) therewil be neither aninflow of groundvraler
inlo the stréam nor an oulflow of stream
watar by percolalion

(d) thewaler surfaceis always above lnewalor
table

Q.20 Sueams intarsecling the waler 1able, and
receiving flow from the groundwater are knovm as
{a} influent slreams
{b) eflluant streams
{c} ephemeral stteams
{d) subsurlace streams

[

Q.2

-

The rainfatiis 10mmyhr on an area of one hectare.
The runoff value wilt be equal lo

a} 10em3mhr by 10 m¥nr

{€} 1000 mifr () 1 m’he

Q.22 The peak of a6-hr unil hydrograph for a particular
basin is 36 m¥/s. Tne llood peak observaed due
o a 6-hr storm was 150 cumacs. Assume a
constant base flow of 6 cumecs and an average
stormloss of 6 mm/hr. The depth of storm rainfall

is:
{a) 3.6cm (6} 4.3cm’
{c} 5.2cm {d} 76cm

Surface Water Hydrology (Runoff) -
1.{8) 2.{a) 3. (a) 4. {c) 5 (b)
11. {c} 12. (b} 13. (b) 14.(c) 15. (&)

21, (a) 22, (d)

oy

10.

.Explanations,

(ay

Efiective rainfall
3154 x10°
0.999m=1m=100cm

n

{b)
P = 015(‘“
- 1.2;‘:10"E —01m
1200%10
6= 9-'5’59-'3=meh = 1cmh
{b)

I infiltration capacity or permeability of soil
increases, then run-off will decrcase, But il
intensily of rain increases then run-ofl will
increase.

Hence oplion {b) is correcl.

(@ v
Total rainfall = 3.5+ 4.2 + 29 = 10.6 cm
- ¢rindex = ’0'2‘3 =253 cmhr
(b)
dindex = i-2 = %cmlhr
‘1. 10-R
a- 12
= A = 6cm
Rungfl = 6cm

6. (¢) 7.(b) 8.(b) 9.(d) 10.(b)

16. (8) 17.(c) 18.(b) 19. (a} 20.{b)

Surface Water Hydrology (Runoff}

1. (¢}
* Towalrainfall = 6.2 + 5= 11.2¢cm
~ Aunofl =11.2-12x4=64cm
Hence, runoff volume )

= %%xzsomozha-m
= 1600 ha-m
12. (b)
L,.is a monthly loss coeliicient and is equal 1¢
048 T tor T >4.5°C.

18. (b)
. iihe bed of tha stream is below the groundwater
table, during period of low flows in the slream,
the waler surface may go dovm below the general
waler table elevation and lhe groundwater
contributes 10 1he llow in the siream such siream
which receive groundvrater fiow are called efifuent’
siream waler percolales to the groundwaler
storage and a hump s formed in the groundwater
table. Such slreams which contribute to the
groundwater are known as inlluent streams.

21. (a)
Runcll = 10 mmfir x 1 x 10 m?

= 10 x 102 % 101 = 100 m3fhr

22. (d)
Direct run-off peak = Flood peak - Base llow
= 150~ 6 = 144 cumecs

P=F,, +losses
P=4+06x6=76cm



