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1. INTRODUCTION : 

       Water is most essential for sustaining life in all its manifestations. With the rapid growth of urban population, 

the demand of potable water for domestic and other uses has increased many folds and shortage of water is becoming 

more acute in almost all the cities and towns. Large quantities of water also required for industries and community 

activities, which are expanding at a fast pace and for parks, gardens and trees, which are integral part of urban 

development for a healthy living environment. Water is central to many national concerns, including energy, food 

production, environmental quality and regional economic development. "Water is highly variable and mobile resource 

in the widest sense. Not only is it a commodity which is directly used by man but it is often the main spring of extensive 

economic development, commonly as essential element in man's aesthetic experience, and always a major formative 

factor of the physical and biological environment which provides the stage for his activities. 

         So far as the concept of water conservation is concerned, In general, water harvesting is the activity of direct 

collection of rainwater during rains. The rainwater collected directly can be stored for direct use or can be recharged 

into the groundwater. Rain is the first form of water that we know in the hydrological cycle; hence it is a primary source 

of water for us. Rivers, lakes and groundwater are all secondary sources of water. In present times, we depend entirely 

on such secondary sources of water which are decreasing day by day rapidly. In the process, it is forgotten that rain is 

the ultimate source that feeds all these secondary sources and remain ignorant of its value. Water harvesting means to 

understand the value of rain, and to make optimum use of the rainwater at the place where it falls. 

 

 

 

 

Abstract:    As the world faces an increasingly critical need to address climate change, the impact of water 

conservation on a sustainable environment is undeniable and it is indeed the need of the day. Groundwater is the 

primary source of freshwater that caters to the demand of ever-growing domestic, agriculture and industrial 

sectors of any country or the area. Over the years, it has been observed that the requirement of the exploitation 

of groundwater resources for everyday needs, like toileting, bathing, cleaning, agriculture, drinking water, 

industrial and ever-changing lifestyles with modernization is leading towards tremendous water wastage. 

        Though many technological devices are being developed to minimize the water wastage, the impact will be 

greater if every individual contributes to water conservation by minimizing or optimizing groundwater usage for 

daily activities. Today, water conservation has become very critical and our attitude toward this problem is very 

irresponsible. Water resources are depleting every year and we cannot generate artificial water and must depend 

on water sources available on earth. Due to population boom and excessive need of water to suit our ever-

expanding modern lifestyle, water scarcity has become a major problem all over the world. This has given rise to 

major concerns over water conservation. In this context, adopting rainwater harvesting and recharging 

groundwater is one of the simplest and best measures in conserving water globally. This practice can efficiently 

be implemented in lieu of traditional water supplies that are currently on the verge of tapping out. 
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2. TYPES OF WATER HARVESTING : 

a) Rainwater Harvesting: Rainwater harvesting is defined as the method for inducing,    collecting, storing and 

conserving local surface runoff for agriculture in arid and semi-arid regions. Three types of water harvesting are covered 

by rainwater harvesting. 

• Water harvesting is a method of collecting surface runoff from small Water collected from roof tops, courtyards 

and similar compacted or treated surfaces is used for domestic purpose or garden crops. 

• Micro-catchment area and storing it in the root zone of an adjacent infiltration basin. The basin is planted with 

a tree, a bush or with annual crops. 

• Macro-catchment water harvesting, also called harvesting from external catchments is the case where runoff 

from hill-slope catchments is conveyed to the cropping area located at foothill on flat terrain. 

b) Flood Water Harvesting: Flood water harvesting can be defined as the collection and storage of creek flow for 

irrigation use. Flood water harvesting, also known as ‘large catchment water harvesting’ or ‘Spate Irrigation’, may be 

classified into following two forms: 

• In case of ‘flood water harvesting within stream bed’, the water flow is dammed and as a result, inundates the 

valley bottom of the flood plain. The water is forced to infiltrate and the wetted area can be used for agriculture or 

pasture improvement. 

• In case of ‘flood water diversion’, the wadi water is forced to leave its natural course and conveyed to nearby 

cropping fields. 

c) Groundwater Harvesting: Groundwater harvesting is a rather new term and employed to cover traditional as 

well as unconventional ways of ground water extraction. Qanat systems, underground dams and special types of wells 

are a few examples of the groundwater harvesting techniques. Groundwater dams like ‘Subsurface Dams’ and ‘Sand 

Storage Dams’ are other fine examples of groundwater harvesting. They obstruct the flow of ephemeral streams in a 

river bed; the water is stored in the sediment below ground surface and can be used for aquifer recharge. 

3. HOW MUCH WATER CAN BE HARVESTED ? : 

 Urban scenario 

The total amount of water that is received in the form of rainfall over an area is called the rainwater endowment of 

the area. Out of this, the amount that can be effectively harvested is called the water harvesting potential. 

 

Water harvesting potential = Rainfall (mm) x Collection efficiency 

The collection efficiency accounts for the fact that all the rainwater falling over an area cannot be effectively 

harvested, because of evaporation, spillage etc. Factors like runoff coefficient and the first-flush wastage are taken into 

account when estimated the collection efficiency. 

The following is an illustrative theoretical calculation that highlights the enormous potential for water harvesting. 

The same procedure can be applied to get the potential for any plot of land or rooftop area, using rainfall data for that 

area. 

Consider your own building with a flat terrace area of 100 sq m. Assume the average annual rainfall in your area 

is approximately 600 mm (24 inches). In simple terms, this means that if the terrace floor is assumed to be impermeable, 

and all the rain that falls on it is retained without evaporation, then, in one year, there will be rainwater on the terrace 

floor to a height of 600 mm. 

1. Area of plot = 100 sq. m. (120 square yards) 

2. Height of the rainfall = 0.6 m (600 mm or 24 inches) 

3. Volume of rainfall over the plot = Area of plot x height of rainfall 

4. Assuming that only 60 per cent of the total rainfall is effectively harvested 

5. Volume of water harvested = 36,000 litres (60,000 litres x 0.6) 

This volume is about twice the annual drinking water requirement of a 5-member family. The average daily 

drinking water requirement per person is 10 litres. 
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 Rural scenario 

Community based rainwater harvesting in rural areas of India - the paradigm of the past - has in it as much strength 

today as it ever did before. It is, in fact, only with this rudimentary technology that people are able to survive in water 

scarce areas. Recognising this fact, our ancestors had learnt to harvest water in number of ways: 

 They harvested the rain drop directly. From rooftops, they collected water and stored it in tanks built in their 

courtyards. From open community lands, they collected the rain and stored it in artificial wells. 

 They harvested monsoon runoff by capturing water from swollen streams during the monsoon season and stored 

it various forms of water bodies. 

 They harvested water from flooded rivers 

 

Let us assume that the average population of an Indian village is approximately 1200. India's average rainfall is 

about 1170 mm. If even only half this water can be captured and stored, though with technology this can be greatly 

increased, an average Indian village needs 1.12 hectares of land to capture 6.57 million litres of water it will use in a 

year for cooking and drinking. If there is a drought and rainfall levels dip to half the normal, the land required would 

rise to a mere 2.24 hectares. The amount of land needed to meet the drinking water needs of an average village will vary 

from area to area. Just like this difference, population and rainfall also differs from area to area. And of course, more 

water the villagers catch can be used for irrigation. 

Does this sound like an impossible task? Is there any village that does not have this land availability? India's total 

land area is over 300 million hectares. Let us assume that India's 587,000 villages can harvest the runoff from 200 

million hectares of land, excluding inaccessible forest areas, high mountains and other uninhabited terrains, that still 

gives every village on average access to 340 hectares or a rainfall endowment of 3.75 billion litres of water. These 

calculations show the potential of rainwater harvesting is enormous and undeniable. 

4. MAJOR TECHNIQUES OF RAINWATER HARVESTING : 

 Surface Runoff Harvesting 
In this method, rainwater flows away as surface runoff and can be stored for future use. Surface water can be stored 

by diverting the flow of small creeks and streams into reservoirs on the surface or underground. It can provide water for 

farming, for cattle and also for general domestic use. Surface runoff harvesting is most suitable in urban areas. Rooftop 

rainwater/storm runoff can be harvested in urban areas through: 

• Recharge Pit 

• Recharge Trench 

• Tube well 

• Recharge Well 

 Groundwater Recharge 
Groundwater recharge is a hydrologic process where water moves downward from surface water to groundwater. 

Recharge is the primary method through which water enters an aquifer. The aquifer also serves as a distribution 

system. The surplus rainwater can then be used to recharge groundwater aquifer through artificial recharge techniques. 

Rainwater in rural areas can be harvested through: 

• Gully Plug 

• Contour Bund 

• Dug well Recharge 

• Percolation Tank 

• Check Dam/Cement Plug/Nala Bund 

• Recharge Shaft 

Although rainwater harvesting measure is deemed to be a desirable concept since the last few years, it is rarely 

being implemented in rural India. Different regions of the country practiced a variety of rainwater harvesting and 

artificial recharge methods. Some ancient rainwater harvesting methods followed in India which includes Madakas, 

Ahar Pynes, Surangas, Taankas, etc. 

5. RAIN WATER HARVESTING: AN ANALYSIS : 
Water is, undoubtedly, the top natural resource we need for our various purposes. It’s glamorous to possess a 

stockpile of guns, gold, and jewelery, but without water, life might prove to be unbearable. Water shortages are 
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sometimes inevitable, and so if we are not prepared for the eventuality, we might find ourselves between a rock and a 

hard place. The best and cheapest alternative to the traditional water supply systems is rainwater harvesting. 

              Rainwater harvesting is a simple strategy by which rainfall is gathered and stored for future usage. The process 

involves collection and storage of rainwater with help of artificially designed systems, that runs off natural or man-made 

catchment areas e.g. rooftop, compounds, rocky surface, hill slopes or artificially repaired impervious/semi-pervious 

land surface. The collected rainwater from surfaces on which rain falls may be filtered, stored and utilized in different 

ways or directly used for recharge purposes. Rainwater Harvesting is unrestricted from any kind of impurity, with 

relatively less storage cost and no maintenance cost involved except for periodical cleaning. With depleting groundwater 

levels and fluctuating climate conditions, this measure can go a long way to help mitigate the adverse effects rising 

water scarcity and draughts. Reserving rainwater can help recharge local aquifers, reduce urban flooding and most 

notably, ensure water availability in water-scarce zones. 

6. ADVANTAGES AND VARIOUS BENEFITS OF RAIN-WATER HARVESTING : 

       Rainwater harvesting, in its broadest sense, is a technology used for collecting and storing rainwater for human use 

from rooftops, land surfaces or rock catchments using simple techniques such as jars and pots as well as engineered 

techniques. Rainwater harvesting has been practiced for more than 4,000 years, owing to the temporal and spatial 

variability of rainfall. It is an important water source in many areas with significant rainfall but lacking any kind of 

conventional, centralised supply system. It is also a good option in areas where good quality fresh surface water or 

ground water is lacking. Water harvesting enables efficient collection and storage of rainwater, makes it accessible and 

substitute for poor quality water. There are a number of ways by which water harvesting can benefit a community. 

 Reduce Water coast and improve the quality of ground water 

Rainwater harvesting systems are cost-effective, provide high-quality water, lessen dependence on wells and are 

considerably easy to maintain since they are not utilized for drinking, cooking or other sensitive uses. The all-around 

expenditures used in setting up harvesting methods are much cheaper compared to other purifying or pumping means. 

 Ecological Advantages 
 Storing water underground is environment-friendly task. The ecological benefits of rainwater harvesting are 

immense. It minimizes the impacts of flooding by storing water into large tanks for recycling and it reduce the load 

placed upon drainage systems. No land is wasted for storage purpose and no population displacement is implicated. 

Therefore, groundwater is not directly exposed to evaporation and pollution.  

 Reduces erosion and flooding around buildings 
It reduces soil erosion and flood hazards by collecting rainwater and reducing the flow of stormwater to prevent 

urban flooding. Most of the buildings that utilize rainwater harvesting systems have a built-in catchment area on top of 

the roof, which has a capacity of collecting large volumes of water in case of rainstorms. 

 Irrigation Advantages 
Harvesting rainwater allows the collection of large amounts of water and mitigates the effects of drought. Most 

rooftops provide the necessary platform for collecting water. Rainwater is mostly free from harmful chemicals, which 

makes it suitable for irrigation purposes. 

 Reduces demand of Ground Water 
Another vital benefit is that it increases the productivity of aquifer resulting in the rise of groundwater levels and 

reduces the need for potable water. It is extremely essential, particularly in areas with low water levels. 

7. CONCLUSION: 
Harvesting and collection of rainwater is an adequate strategy that can be used to address the problem of water 

crisis globally. The use of a rainwater harvesting system provides excellent merits for every community. This simple 

water conservation method can be a boost to an incredible solution in areas where there is enough rainfall but not enough 

supply of groundwater. It will not only provide the most sustainable and efficient means of water management but also 

unlock the vista of several other economic activities leading to the Empowerment of people at the grass-root level. 

         For this purpose, the Government should come out with an appropriate incentive structure and logistic assistance 

to make it a real success. Rainwater harvesting is something that thousands of families across the world should 

participate in rather than pinning hopes on the administration to fight water crisis. Water conservation methods are 

simple and effective process with numerous benefits those can be easily practiced in individual homes, apartments, 

parks and across the world. As we all know that charity begins at home, likewise, a contribution to society’s welfare has 
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to be initiated from one’s home. Therefore, let us join our hands to hold each and every drop of water for the next 

generations otherwise we will be sole responsible for the dry future and our successors will never forgive us. 
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