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SECTION IIA!1

[20 Q. x 0.5 = l0]
'f ick (/; the most appropriate answer
l. If for a given basin in a given period, P= Precipitation, E= Evaporatior, R= Total runoff and

AS= increase in storage of water in the basin, the hydrological water budget equation states

a. P: R- E tAS b. R: P+ E -AS c. P = R+ E +AS d. P+R+ E +AS: O

2 The surface velocity at any vertical section of a stream is
a. Not of any use in stream flow measurement
b. Smaller than the mean velocity in that vertical
c. Larger than the mean velocity in that vertical section
d. Equal to the velocity in that vertical at 0.6 times the depth

The St. Venant equations for unsteady open-channel flow are
a. Continuity and momentum equations
b. Momentum equations in two different forms
c. Momentum and energy equations
d. Energy equations

For a given stream the rating curve applicable to a section is available. To determine the
discharge in this stream, the following data are needed
a. Current meter readings at various verticals at the section
b. Slope of the water surface at the section
c. Stage at the section
d. Surface velocity at various sections

Base-flow separation is performed
a. On a unit hydrograph to get the direct-runoff hydrograph
b. On a flood hydrograph to obtain the magnitude of effective rainfall
c. On flood hydrographs to obtain the rainfall hydrograph
d. On hydrograph of effluent streams only

The probability that a hundred year flood may not occur at all during the 50 year life of the
project is

a. 0.395 b. 0.990 c. 0.605 d. 0.133

a
J

4

5

7
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For a return period of 100 years the Gumbel's reduced variate Y1 is
a.-4.6 b.4.6 c. 0.517 d. 1.2835

The dilution method of stream gauging is ideally suited for measuring discharges in
a. A large alluvial river
b. Flood f.low in a mountain stream
c. Steady flow in a small turbulent stream
d. A stretch of a river having heavy industrial pollution loads

6.



9 What does "hydrograph" mean?
a. Variations in discharge overtime
b. Variations in snowfall overtime
c. Variations in water temperature against discharge
d. Variations in sediment concentration against river discharge

The ratio of radiation reflected by a surface to the radiation received by it is called its
a. Radiation coefficient b. Absorption coefficient
c. Albedo d. Bowen ratio

Thiessen polygons are drawn by
a. Joining the rain gauge stations
b. Drawing perpendicular of lines joining rain gauge station
c. Drawing lines of equalelevations
d. Drawing lines of equal precipitation

Instantaneous unit hydrograph is a hydrograph of
a. Unit duration and infinitely small rainfall excess
b. Infinitely small duration and of unit rainfall excess
c, Zero effectively precipitation
d. Zero frequency

While calculating the optimum number of stations in a watershed, the allowable error for
estimation of rainfall is generally taken as

a.lO %o b. 8 % c. 4 Yo d.25 %

The infiltrated water divided by the effective time period of rainfall gives the value of
a. Basic index rate b. Infiltration rate c. <D index d. Initial abstraction

The rational method used for the computation of the runoff from a watershed gives
a. Runoff volume b. Runoff rate
c. Discharge rate at channel d. Peak runoff rate

The time of translation of the flow from the most remote point of drainage basin to its outlet is
equal to that of
a. Overland flow b. Time of concentration
c. Lag time d. Rainfall duration

The time base of hydrograph increases with
a. Increase in intensity of the storm b. Decrease in intensity of storm
c. Increase in time of concentration d. Decrease infiltration capacity of the storm

In Gumbel's distribution, the relation between variate y and the return period T is given by
a. e-'-t = l- (l/T) b. e-e-v: llT c. e-'-t = 1+ (l/T) d. e-"-v: (l/T)- I

An aquifer which is underlain by an impermeable layer at the bottom and not confined at the
top is known as

a. Confined aquifer b. Unconfined aquifer
c. Semi confined aquifer d. Perched aquifer

10.
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The yield of well depends upon
a. Permeability of soil
c. Actual flow velocity

b. Area of aquifer opening in to the wells
d. Volume of soil

-

20.
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SECTION ''B''

Make suitable assumptions when needed. The figures in the parenthesis indicate the marks allocated
for the question.

What is flow duration curve? What information can be gathered from the study of the flow
duration curve of a stream at a site? t3l

2. Given the fol data for a stream rn a nver discharge t5l

3 Distinguish between
a. Hyetograph and Hydrograph
b. Hydraulic and hydrologic method of flood routing
c. Aquifer and Aquitard

13x2:61

4. The ordinates of a 4 hour UH of a basin of area25 km2 are below

Calculate 4-hr DRH for a rainfall of 3.25 cm with o index of 0.25cm

A catchment of area 120 ha has a time of concentration of 30 min and runoff coefficient of 0.3.
If a storm of duration 45 min result in 3cm of rain over the catchment, estimate the resulting
peak flow rate. t3l

What do you understand by design flood? What are the methods to estimate design flood? How
flood can be mitigated? 14)

7. What is ground water? Derive an expression for yield from a confined well

5

6

t4l

Distance from left bank (m) Depth (m) Velocity (m/s)

At 0.2d At 0.8d
0

1.5 1.3 0.6 0.4
3 2.5 0.9 0.6

4.5 1.7 0.7 0.5

6 I 0.6 0.4
7.5 0.4 0.4 0.3

9

Time(h) 0 4 8 t2 t6 20 24 28 32 36 40 44 48 52
UH(mi/s) 0 30 55 90 r30 170 180 r60 t 10 60 35 20 8 0

l.

J



8. The following peak discharge represents the annual maximum flows for the Bagmati river at
Karmai for the 196l to 1975

Calculate the 100 year flood assuming Gumbeldistribution t5l

9. Describe various methods of sampling of bed load and suspended sediments.

75r

t1l

02

l0 A catchment has seven rain gauge stations. In a year, the annual rainfalls in cm recorded by the
gauges are as follows: 130, 142.1, 118.2,108.5, 165.2,102.1, and 146.9. For a 5Yo error in the
estimation of the mean rainfall, calculate the minimum number of additional stations required
to be established in the catchment. t3l

OR

A small catchment of area 150 ha received a rainfall of 10.5 cm in 90 minutes due to a storm.
At the outlet of the catchment, the stream draining the catchment was dry before the storm and .-,-
experiences a runoff lasting for l0 hours with an average discharge value of 2 m3ls. The
stream was again dry after the runoff event. a) What is the amount of water which was not
available to runoff due to combined effect of infiltration and transpiration? b) What is the ratio
of runoff to precipitation?

Year l96 t 62 63 64 65 66 67 68 69 70 7l 72 73 71

Peak

discharge

lnrr/s)

45r0 7060 4550 3500 3420 3800 2740 3650 1350 2660 8030 3090 4080 2930
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