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Q.NO 1: What is hydrological cycle? Nowadays there is general 
discussion that hydrological cycle has been disturbed. Is this a 

myth or reality? Briefly Explain. 

ANS: HYDROLOGICAL CYCLE. 

It is the sum of all processes in which water evaporates/ move from the ocean and land surface to 

atmosphere and from here the vapor convert to precipitation form and come back to surface of 

land or ocean is called hydrological cycle. 

Complex path way include the passage of water from the gaseous envelopes around the plant 

called atmosphere through the bodies of surface of earth such as oceans, glacier and lacks and at 

the same time passing through the soil and rock layer underground.  

Fundamental characteristics: 

 

A fundamental characteristic of the hydrologic cycle is that it has no beginning an it has no end. 

It can be studied by starting at any of the following processes: evaporation, condensation, 

precipitation, interception, infiltration, percolation, transpiration, runoff, and storage. 

 

Hydrological cycle includes the following processes 

 

1. Evaporation: 

 

Evaporation occurs on water surfaces like lakes, seas etc. Evaporated 

moisture is lifted into atmosphere. 

 

Evaporation is the primary pathway in which water moves from the liquid 

state back into the water cycle as atmospheric water vapor. 

 

2. Condensation: 

 

Water vapor condenses to form dew, fog or clouds. 

Condensation takes place due to cooling of air. 
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3. Precipitation 

Precipitation is the process that occurs when water particles fall 

from the atmosphere and reach the ground. Precipitated water may 

fall into water bodies or on land. It then goes to streams or 

penetrates into the soil. There are different types of precipitation 

including — rain, snow, hail, and sleet 

 

4. Interception 

 

Interception is the process of interrupting the movement of water in the 

chain of transportation events leading to streams. When rain first begins 

some part of the rain does not reach the streams instead intercepted by the 

leaves, branches of plants and the forest floor. 

 

5. Infiltration 

 

Infiltration is the physical process involving movement of water through 

the boundary area where atmosphere interfaces with the soil.Infiltrated 

water and water stored in the soil, can become subsurface runoff. 

6.Transpiration 

 

Transpiration gives evaporation a bit of hand in getting the water vapor 

back up into the air. 
 

7. Runoff 

Runoff is a flow from a drainage basin / catchment area in surface streams. It generally consists 

of the flow that is unaffected by artificial diversions or storages 

. 

8.Storage 

There are three basic water storage places: 

1 In atmosphere 2. On earth’s surface 3. In the ground Surface storage places are: ocean, lake, 

reservoirs, glaciers. 

 

“Now-a-days there is general discussion that Hydrological Cycle has been disturbed. Is this 

a myth or reality?” 
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Now-a-days hydrological cycle has been disturbed by population growth, industrialization, 

urbanization, land-use changes and improved standards of living. In many countries resources 

are already fully committed and water will become a scarce commodity. all these above items 

disturb hydrological cycle. 

 

population growth: 

Due to population growth portable water withdrawal from well drinking and other usage and for 

industries usage which effect hydrological cycle. Because of population growth more water use 

as compare to water penetration into ground and other sources. 

 

Industries: 

industries produce CO2 which go into air and warm atmosphere more rapidly.where in 

hydrological cycle warm air come from ocean to land side and after rising it cool and vapour 

convert to rain or snow and then come to land or sea surface but due to CO2” atmosphere warm 

and whole process disturb. According to environmental scintist,due to lock down all industires 

are closed and environment change/cool abruptly. 

Agriculture: 

Most part of the water used for agriculture usage therefore it Is more vulnerable to water 

shortage because higher priority given to portable water 

Land-use change: 

Due to population growth land use for houses ,industries, roads, markets, stores etc. where water 

don’t able to penetrate in soil because of Bachmann or concrete pavements concrete 

sheet(building floors and roofs) on ground which as used for above structures and hydrological 

cycle disturb. 

Improved standards of living: 

Due to improved standards of living every new day people change vehicles, clothes ,shoes and 

other life related item all these thing related to industries which are directly related to hydro 

logical cycle. 
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Q.no.2 briefly describe Ground water Sustainability? How can Rain Water 

Harvesting be linked to Ground Water sustainability? 

 

ANS: Ground water sustainability 

Groundwater sustainability can be best defined as “the development and use of groundwater in a 

manner that can be maintained for an indefinite time without causing unacceptable 

environmental or socioeconomic consequences” 

Groundwater is the primary source of fresh water in streams, lakes, and wetlands, and maintains 

the pickled balance of inlets. When large amounts of groundwater are withdrawn from the 

aquifer system, the water 

Table is locally depressed, which in turn reduces the amount of groundwater available to 

discharge to streams, wetlands, and estuaries. Large-scale swearing practices have also reduced 

groundwater levels and discharge to surface-receiving waters. 

Factors affecting groundwater supplies and use 

 Methods that promote the wise use of groundwater supplies

 Need to determine strategies that promote groundwater sustainability

 Need for cooperative efforts to fill data gaps and undertake priority research

 Need for increased collaborative educational efforts



Impact of ground water depletion 

The most important impact of groundwater depletion is loss of base flow. If the base flow is 

reduced then there are different crucial additional impacts take place. These are: 

    Increased magnitude and frequency of flood 

    Loss of wetland and riparian vegetation 

   Changes in channel morphology

   Accelerate erosion 

   Increased frequency of drought 

   Loss of biodiversity 

 

Rainwater Harvesting 

Water is our most precious natural resource and something that most of us take for granted. We 

are now increasingly becoming aware of the importance of water to our survival and its limited 

supply. The harvesting of rainwater simply involves the collection of water from surfaces on 

which rain falls, and subsequently storing this water for later use. It is two types: 

1) Rooftop rainwater harvesting: 

 

It is the system in which rainwater is collected from the roofs of the houses / buildings. It can 

either be stored in a tank or diverted into an artificial recharge system. 
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2) Surface Runoff rainwater: 

 

In urban areas rainwater flows away as surface overflow. This runoff can be caught and be used 

for recharging aquifers by adopting appropriate methods. 

How can “Rainwater Harvesting” be linked to ground water sustainability? 


The collection of rainwater from the roofs of buildings can easily take place within our cities and 

towns. All that is necessary to capture this water is to direct the flow of rainwater from roof 

gutters to a rainwater storage tank. By doing this, water can be collected and used for various 

uses. in this way these store water use instead water drain out from well. When there is too much 

rain we can collect all the water at roof and via piping system it can be transferred to 

underground water after filtering so that it can be reused for household purposes. 

There should be a provision of sending rain to go underground to increase underground water 

level so that it brings water level of wells and tube wells back to normal. There are many ways to 

send rain water to underground to increases the underground water level. 

Most simple way to recharge is to dig a pit in the ground and make a filtering system so that 

clean rain water can reach underground and can be reused. Location of the pit should be on a 

clean ground surface so that polluted water doesn’t go underground through the pit. The pit 

should be deep enough so that rain water would be reach the porous layer of soil as it allows the 

water to pass though it and get added to the underground water.
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Q.N0.3. What “Quality Parameters” should be considered in designing water 

supply system for a community? 

ANS: The quality parameters that engineer must be consisted in designing water supply 

system for community: 

Selection Criteria of Water Sources 

While selecting a water source for development, the engineer must consider three primary 

factors: 

1. Water quantity 

 

2. Water reliability

 

3. Water quality 

 

1. Water quantity: 

The source must be capable of supplying enough water for the rural community. If not, another 

resource or perhaps several sources will be required. Water Source Selection The process of 

choosing the most suitable source of water for development into a public water supply largely 

depends on the local conditions. 

 

Surface water as a source If ground water is not available, or where the costs of digging a well 

or drilling a tube well would too high, it will be necessary to consider surface water from 

sources. Such as rivers, streams or lakes. Surface water will almost always require some 

treatment to render it safe for human consumption and use. The costs and difficulties associated 

with the treatment of water, particular the day to day problems of operation and maintenance of 

water treatment plants need to be carefully considered. 

 

Rain water as a source where the rainfall pattern permits rainwater harvesting, and storage during 

dry periods can be provided. Thus Rainwater harvesting may serve well for household and small-

scale rural community supplies. However this source should be considered where rainfall is 

heavy in storms of considerable intensity, with intervals during which there is practically no or 

very little rainfall 
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2. Water Reliability: 

The reliability of a water supply is one of the most important factors that the engineer considers 

when selecting a water source. A reliable water source is one that will supply the required 

amount of water for as long as needed. To determine the reliability of the water source, the 

engineer studies data, such as hydrological data, to determine the variations that maybe expected 

at the water source. Geological data should be studied since geological formations can limit the 

quantity and flow of water available. Also, legal advice may be necessary when selecting a water 

source since the laws regulating and controlling water rights may vary considerably from state to 

state and country to country. The stability and reliability of Water distribution systems  is one of 

the important factors in ensuring public safety and the continuous operation of urban functions. 

Such functions include water supply, infrastructure construction and industrial development, etc. 

It is also the key field for infrastructure construction. The WDS is a large scale network system 

with complex topological structure.  

 

3. Water Quality: 

The third primary factor the engineer must consider when selecting a water source is the 

quality of the water. Water supplies are generally exposed to pollution of some kind. 

Therefore, to ensure that water is potable, it must be tested to determine the existence of any 

impurities that could cause diseases, odor, foul taste, or bad color. In case of any impurities, 

the water will require treatment. In water treatment, the water is subjected to various 

filtration and sedimentation processes, and in nearly all cases is disinfected using chlorine or 

other disinfecting chemicals .Developing a water source includes all work that increases the 

quantity and improves the quality of the water or makes it more readily available for 

treatment and distribution. In developing a source, the engineer may use the construction of 

dams, diversion structures, digging or drilling of wells, and other improvements to increase 

the quantity and quality of the water. An examination of water quality is has basically a 

determination of the organisms, and the mineral and organic compounds contained in the 

water. The basic requirements for drinking water are that it should be: 

 

a. Free from disease causing (Pathogenic) organisms 

b. Fairly clear (low turbidity, little color) 

c. Containing no compounds that cause an offensive taste or smell 

d. Containing no compounds that have an adverse effect acute or in the long term, on human 

health . 
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 Neither of causing corrosion on encrustation of the neither water supply system, nor 

straining clothes others washed in it the results of the studies and research on drinking water 

quality are laid down in practical guidelines which usually take the form of a table giving 

number of selected water quality parameters, the highest desirable level and the maximum 

permissible level. Such values should not be taken as absolute standards but as indicative 

only. 

With best Regards 


