
  

       CE1403-HYDROLOGY 

        UNIT II Question Bank 

PART-A 

1. What is meant by evaporation?  

The transformation process by which the water changes into vapour through                                 

transfer of energy is called evaporation. 

2. What are the factors affecting evaporation? 

 Temperature 

 Solar radiation 

 Wind 

 Quality of water 

 Depth of water 

3. Evaporation amounts are high in tropical climates and tend to below in Polar Regions. 

Why? 

           In Polar Regions there is a cooler climate, so the evaporation is low when 

compared to tropical climates. Due to the climate change, evaporation amount are high in 

tropical climates and tend to below in polar region.  

4. What are the analytical methods for determining lake evaporation? 

 Water budget method 

 Mass transfer method 

 Energy budget method 

 Evaporation formulae 

5. What are the methods of reducing reservoir evaporation? 

 Surface area reduction 

 Mechanical cover 

 Wind shield 

 Surface films 

 Floating cover 

6. What is meant by infiltration capacity? 

The rate at which water enters the ground surface and then flow downward is     

known as infiltration rate.        (or) 

The max rate at which a given soil at a given time can absorb water is defined as     the 

infiltration capacity. It is designated as fp and is expressed in units of cm/hr. 

www.R
eji

np
au

l.c
om



7. What are the factors affecting infiltration rate of soil? 

 Rainfall characteristics 

 Ground surface condition 

 Soil characteristics 

 Climatic conditions 

 Soil moisture 

8. Explain W index and Ø index. 

W index is the rate of infiltration when all other obstructions are accounted. 

             W index= P-(E+SR+SD+Q) 

              W index < ø index 

 Ø index: Ø index = P-Q 

Indirectly, ø index includes all obstructions. (e.g) evaporation, surface retention and so on. 

9.   Define pan coefficient. 

        The ratio of rate of evaporation from the reservoir to the rate of evaporation from a 

pan is called pan co-efficient. 

     The value is always <1 

10.   Differentiate between infiltration and percolation. 

 Infiltration includes entry of water into the soil surface its movement (while 

percolation is the) of water under gravity. 

 These two phenomena are confusing as they are closely related, but technically 

there is a difference percolation starts after filtration. 

 

 

PART-B 

1.  Describe the methods to reduce the evaporation rate from a water surfaces. 

Evaporation from a reservoir can be reduced by as much as 30%. The different 

methods  to control evaporation from a reservoir are as follows: 

SURFACE AREA REDUCTION: 

 Evaporation depends mostly on the exposed surface area. This can 

be achieved by the following ways. 

 Reducing the meandering length of the streams. 

 Selecting the site such that the ratio of surface area to a storage is 

the minimum. 
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 Storing water underground. 

 This method has a limited scope, but evaporation can be controlled 

by this method. 

 

MECHANICAL COVERS: 

 If the reservoir is covered, completely or even partially, the 

movement of water vapour can be controlled and thus evaporation 

will reduce. 

 This is a very costly method and can be practiced for small 

reservoirs only. 

WIND SHIELDS: 

 Wind velocity near the water surface affects the evaporation. Less 

the velocity, less will be the evaporation. The method can be 

adopted for small lakes and reservoirs only. 

SURFACE FILMS: 

 Reduction in evaporation from a reservoir is achieved by spreading 

a film over the water surface. This can be done by means of some 

chemicals. This film will retard the movement of water molecules 

from the water surface to the air above. 

FLOATING COVERS: 

 Evaporation from a reservoir can be controlled by providing 

floating covers over the water surface. This retards the movement 

of water. 

 The floating covers may be of wooden planks or sheets, plastic 

balls and polyethylene sheets. 

 

2.  Describe about the Factors affecting infiltration. 

 RAINFALL CHARACTERISTICS: 

 The duration as well as the intensity of rainfall influences 

infiltration. If the intensity of rainfall is more than the infiltration 

rate, then only surface runoff is noticed. 
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 The rate of infiltration is high in the beginning and goes on 

reducing and attains a steady state after some time. 

 When rainwater strikes the bare soil, there is mechanical 

compaction of soil due to the impact, which may reduce the 

infiltration rate. 

 Fine soil particles are carried down due to the rainwater resulting 

in choking of the pore spaces in the soil and consequently resulting 

in reducing the infiltration rate. 

GROUND SURFACE CONSIDERATIONS: 

 The land surface that receives rain may be bare, vegetated or 

covered with much or litter. The bare ground receiving rainfall 

may be subjected o the effects of impact, and so on. 

 If impervious material is exposed at the surface, naturally 

infiltration is small or negligible. 

 Provides a high rate of infiltration by maintaining open soil 

structure and also slows down the rate of runoff. 

 Due to vegetated ground the rate of infiltration increases. 

SOIL CHARACTERISTICS: 

 It have definite effect on infiltration because of the presence of 

water, some soils have a tendency to form aggregation that reduces 

the infiltration rate. 

 In the case of urbanization because of concrete buildings, asphalt 

pavement, and so on, the infiltration rate is considerably reduced. 

SOIL MOISTURE:  

 Even if the soil contains some moisture, there is no effect 

practically on the rate of infiltration except that the rate is reduced 

at the initial stage. 

HUMAN ACTIVITIES: 

 Cultivation of land disturbs the soil structure closes the openings 

made by burrowing animals and insects as well as decaying roots 

and thus reduces the rate of infiltration.    

CLIMATIC CONDITIONS: 

 The flow water through the soil is laminar. Change in temperature 

may cause change in the viscosity of water and consequently may 

cause change in the velocity of water, and thus may affect the rate 

of infiltration. 

ENTRAPPED AIR:   

 If infiltration process covers a large area, there may not be an exit 

passage to the entrapped air in the soil. 
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OTHER FACTORS:  Other factors such as depth of water on the ground, 

ground water table, and soon, have practically no effect on the infiltration rate. 

3.  An infiltration test on a ring with 35cm diameter yielded the following data. Determine 

the infiltration capacity rates for the given time intervals in the experiment. 

Time from the start, in minutes  0 2 5 10 20 30 60 90 150 120 

Cumulative volume of water added 

in cm
3
 

0 278 658 1173 1924 2500 3345 3875 4595 5315 

 

SOLUTION: 

Time in  

meters 

Δt 

hrs 

Cumulative 

volume 

Of water(cm
3
) 

Cumulative 

infiltration depth 

F=V/A 

Incremental  

Infiltration Δf 

cm 

Infiltration 

Rate f=Δf/Δt 

(cm/hr) 

0 - - - - - 

2 0.033 278 0.288 0.288 8.727 

5 0.050 658 0.680 0.392 7.84 

10 0.083 1173 1.219 0.539 6.493 

20 0.167 1924 1.999 0.780 4.670 

30 0.167 2500 2.598 0.5999 3.586 

60 0.5 3345 3.476 0.878 1.756 

90 0.5 3875 4.027 0.551 1.102 

150 1 4595 4.775 0.748 0.748 

210 1 5315 5.524 0.749 0.749 

  Area of ring = π×d
2
/4 

           =π×35
2
/4 

           =962.11cm
2
 

  Average infiltration rate for the first two minutes= 1.219×60/10   

                                               =7.314cm/hr 

  Infiltration rate for first 30mins= 2.598×60/30  

                    =5.20cm/hr 

4. Write the measuring methods of evaporation and describe with neat sketches how 

the evaporation is measured using evaporation pans. 

 Water budget method 

 Energy budget method 

 Mass transfer method 

 Actual observation 

 Evaporation  formulae 
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EVAPORATION PAN: 

 The evaporation pan is used measuring the evaporation. 

CLASSIFICATION OF PAN: 

 Land pan 

 Floating pan  

 Sunken pan 

               LAND PAN: 

 

 

 This type of pan is located on land above the ground normally on the bank 

of the lake or the reservoir. 

 There are different types and size. The standard one is shown in fig. 

 It is made of ungalvanized iron sheet 1200mm in diameter and 250mm 

depth.  

 The bottom is supported on a wooden frameplaced150mm above ground 

level, and the water level is kept 50-75mm below the rim. The pan 

coefficient varies between 0.6 and 0.7. 

  FLOATING PAN:  

 In this type, the pan is kept floating in the reservoir.  

 Thus with this arrangement, similar surrounding conditions are 

maintained. 

 Initially, the water level in the pan is kept the same as that of reservoir and 

observations are taken regularly by approaching it from the bank. 

 The standard floating pan of 900mm
2
 area and 450mm depth as shown in 

fig. The pan co efficient varies from 0.7 to 0.82.   
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SUNKEN PAN: 

 

 In this type the pan is sunk in the ground on the banks of the reservoir. 

This arrangement avoids splash of rain, drifting of dust or trash and 

obstruction to the wind. 
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 It also eliminates boundary effects such as the radiation of the side walls 

and heat exchange between the pan and the atmosphere. 

 The standard type is made of ungalvanized iron sheet with an area of 

900mm
2
 and 450mm in depth. The rim is kept 100mm above water level 

and the water level same as that of ground, as shown in fig. 

 The pan co efficient varies between 0.75 and 0.86. 

 

5.  Define infiltration. Describe how infiltration capacity rate can be measured using 

double ring infiltrometer. 

INFILTRATION: 

Infiltration may be defined as entry and movement of water through the land 

surface into the sub-strata below. 

 DOUBLE TUBE FLOODING INFILTROMETER: 

 

 

 

In the case of a single-tube infiltrometer, water may flow sideways. Such loss is 

controlled to some extent by using one or more ring outside the test ring. Instead of one 

tube, two concentric circular tubes are used. These may be of size 300 and600mm in 

diameter. These are driven 100mm in the ground in vertical position having 100mm 

above the ground level. 

The outside metal ring I used to avoid the side and border effects. The observation 

for the inner tube is used for working out the infiltration rate. Knowing the water added, 

the tome interval and the area of cross section of the inner tube, the infiltration rate with 

respect to time can be calculated. It is also known as double-ring infiltrometer. 

6. Draw a typical curve of infiltration rate with time and discuss critically the features. 

The infiltration capacity curves which are developed either from infiltrometer 
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test or the hydrograph analysis can be used to estimate the runoff from a given 

storm.  The infiltration rate curve appropriate to the soil, vegetation antecedent 

moisture conditions existing at the time of occurrence of storms superimposed on 

the rainfall hyetograph with base lines coincident as shown in fig.  

 

 

 

The area of rainfall hyetograph above the infiltration curve would then represent 

the runoff volume whose time distribution may be obtained through the application of 

unit hydrograph principle. The rainfall volume below the infiltration curve represents the 

total depth of infiltration during the storm. The problem, however, lies in selecting the 

appropriate infiltration curve representative of the conditions existing at the start of the 

storm. Attempts have been made to correlate the parameters of the infiltration rate of 

curve with soil type, land use patterns and the soil moisture. Soil moisture is often 

quantified through the antecedent precipitation index. 

 Though this approach appears to be simple there are some difficulties. If the 

rainfall intensity is always more than the infiltration capacity the results are satisfactory. 

If the rainfall intensity fluctuates above and below the infiltration capacity rate curve the 

problem is complicated. The intensity of rainfall is rarely uniform both in time and space. 

If the rainfall is less than the infiltration capacity the contribution to soil moisture is less 

than assumed and the drop in infiltration curve is correspondingly less. It is also likely 

that different infiltration capacity curve is required at different points in the basin 

depending on soils, vegetation and antecedent moisture. 

 The above difficulties led to the use of infiltration indices. These indices in 

general express the infiltration as an average rate throughout the storm. Since the 

infiltration capacity actually decreases with prolonged rainfall, the use of an average 

value assumes too little infiltration during the first part of the storm and too much near 
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the end of it. Therefore infiltration indices are best suited for use in the analysis of major 

flood producing  storms occurring  on wet soils, or storms of such intensity and duration  

that the infiltration rate might be assumed to have reached a final constant rate prior to or  

early in the storms.  
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