USN

Internal Assessment Test 1 — April 2023

Sub: | Hydrology and Irrigation Engineering SubCode: 18CV63 ‘ Branch: ‘ cv
Date: 25.4.2023 ‘ Duration: ‘ 90 mins ‘ Max Marks: ‘50 Sem/Sec: VI OBE
) Answer any five gquestions. RB
Provide neat sketches wherever necessary MARKS | CO -
1 Discuss various processes involved in ‘Hydrologic Cycle’ using Horton’s
Engineering representation. [10] | COL LI
gineering represe
2 [Explain Convective, Orographic and Cyclonic type of precipitation. [10] |cO1| L2
3 a) The average normal rainfall of five rain gauges in the base stations are:
89,54,45,41 and 55cm. If the error in the estimation of rainfall should not [10] (:Ol,l_2 3
exceed 10%. How many additional rain gauges may be required? 2 ’
b) What are the different forms of precipitation? Explain.
4 |Explain a) Tipping bucket raingauge b) Natural Syphon raingauge [10] [CO1| L2
5 Briefly explain with neat sketch a) Mass curve b) Double Mass curve c) Rainfall [10] |coz| 11
Hyetograph d) Moving Average method
6 (What is Evapouration? List and Explain the factors affecting it. [10] [CO2| L1
7 [Explain: a) Arithmetic Mean Method b) Isohyetal Method ¢) Normal Ratio method [10] |CO1|L2
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Ans 3

Sol: The mean rainfall is obtained as:
89+54+45+41+55

‘ s — 5 = 56.8 m
Now,
o2 - (B9-56.8 +(54-56.8)" + (45-56.8)" + (41-56.8)" +(55-56.8)’
5-1
or o = 3592
ShATL o = 1995
The coefficient of variation is calculated as:
&, = 1'9—92 = (.33367
LA T

10 2
N:(fl'-] -(0‘33367) =1113
0.10 0.1
12
Thus additional no. required = (12 - 5) = 7.
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Tipping-Buchet Type

The catch from the funnel falls onto one of a pair of small buckete. These bucltets are so balanced that when
0.25 mm of rainfall collects in one bucket, it tips and brings the other one in position. The tipping actuates

an electrically driven pen to trace a record on clockwork-driven chart. The record from tipping bucket gives data
on the intensity of rainfall. The main advantage of this type of instrument is that it gives an electronic pulse

b) output that can be recorded at a distance from the raingauge.
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Moving Average

If we plot point rainfall (rainfall collected at raingauge station) with time in chronological order the fluctuations
will be large in the time series of rainfall. From this it will be difficult to determine the trend of the rainfall.
Thus a moving average plot is made which smoothens out the fluctations in time series and help in determining
the trend of rainfall. -

To find out moving average, for say 3 yrs., average of rainfall of 1st, 2nd and 3rd yrs is plotted against 2nd
yrs. average of 2nd, 3rd and 4th yr is plotted against 3rd yr. and so on.

Similarly for 5 yr moving average, av. of rainfall of 1st, 2nd, 3rd, 4th and 5th yr ig plotted against 3vd yr, av.
of 2nd, 3rd, 4th, 5th and 6th yr is plotted against 4th yr and so on.
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AnNs 6

* The process of transformation of liquid water into gaseous form is called evaporation.

* The rate of evaporation is dependent on (i) the vapour pressures at the water surface and air above, (i1) air
and water temperatures, (iil) wind speed, (iv) atmospheric pressure. (v) quality of water, (vi) depth of water
body and (vii) shape and size of water body.

Factors affecting evaporation:

Vapour Pressure

The rate of evaperation is proportional to the difference between the saturation vapour pressure (e, ) at the
existing water temperature, and the existing-actual vapour pressure in the am, €.

The relationship 15 given by:

E =Cle -e) Dalton'z law
where. E; = rate of evaporation (mm/day}, C = a constant; and €, and e_are in mm of mercury. Evaporation
continuez till e _=e; and if e_<e_ condenzation takes place,

Temperature
The other factor remaining same, the rate of evaporation increases with an increaze in the water temperature.

Wind

*  Wind aids in removing the evaporated water vapour from the zone of evaporation hence inerease in wind
speed increazes the scope of evaporation.



Atmospheric Pressure

Other factors like heat input remaining same, a decrease in the barometric pressure, as in high altitudes,
increases evaporation.

Water Quality

* For shallow water body seasonal temperature of water matches with that of air above. This means that
maximum rates of evaporation from a shallow water body will be experienced during the summer months.

In the caze of a large deep water.bndy_. however, water temperatures commonly lag behind the temperatures
of the overlying air.

* During the spring and early summer months considerable depths of water are slowly and gradually warmed
up by a part of the incoming solar energy which would otherwise be available for evaporation. Subsequently

the slow release of this stored heat, by the deep water body du ring the autumn and winter months, means.___

that a supply of heat energy in excess of that veceived directly from the sun is made available for
evaporation at that time of the vear.

* Hence highest rates of evaporation from deep water bodies occurs during the winter. Furthermore, during
winters, water vapour-laden air will be rapidly lifted away from the underlying water surface as a vesult
of convectional activity, encouraged by the temperature gradient, whereas during the summer, the colder
water will tend to cool and stabilize the air immediately above it and so inhibit the removal of vapour laden
air,

Size and Shape of Water Surface

Air moving across a large lake has a low water vapour content at the upwind edge and evaporation from the
lake surface will gradually increase the water vapour content. Thus a vapour blanket is created over the lake,
the thickness of which increases in windward direction. There will be decrease in the rate of evaporation as
the vapour blanket in contact with water surface increases in thickness. Thus, the larger the lake, the greater

will be the total reduction in evaporation.
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New isohyets have to be made for each rainfall event. -
P, = (ZP,A)IA

P_ is the average rainfall in the catchment

P, = (P, + P)z

"1.} is the area hetween two successive isohytes P, and F,.

A4 is the total area of the catchment.

P, mm 1sohvet

P, mm izohyet

P, mm izohvet



