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ABSTRACT: Water was among the most extensively used chemicals on our world.
All of our everyday activities need the use of water. In most urban locations,
water supply is frequently in short supply relative to demand. Because surface
water is inadequate to meet our requirements, we must depend on underground
water. As a consequence of expanding urbanization, rainwater penetrating into
the groundwater has dropped substantially, and groundwater flow has
diminished. In this instance, an alternative source is important to balance the
demand-supply imbalance. Rainwater, the purest sort of water, would be an
immediate source to replace the present water supply by “gathering water
wherever it falls.” Rainwater harvesting is the practice of collecting and storing
rainwater in a systematic and controlled manner for future use.In this paper
we discussed about the advantages and disadvantages of rain water harvesting
with different technique. The future scope of this study is to understanding the

whole scenario of water harvesting.
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1. INTRODUCTION

Rain water harvesting is a method or plan for collecting rainwater and properly
storing it for future use. Water may be collected and stored from a variety of
surfaces and platforms. The water is mainly collected from roofs and other paved
areas in most circumstances. Rainwater harvesting is regarded as a very dependable
method of water conservation. This method has been around a long time and has
been used since ancient times. This traditional technique of flood control has
become fairly popular in recent years. It is critical in minimizing the consumption of
potable water while increasing the reliance on rainfall. Harvesting rainwater, in

basic terms, involves using every drop to replenish the groundwater by simple
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directing it to a well or under the earth (Anand, 2019; Chandrika Kota et al., 2020;
Madara & Namango, 2016).

Surprisingly, India barely consumes 10-20% of its yearly rainfall. Only a little amount
of rainwater infiltrates and reaches the groundwater aquifers when it rains. This
means that the vast bulk of the rain falls down the drain and into the ocean. In
addition, due to a lack of suitable storage facilities, water must be allowed to flow
back to the ocean in order to avoid folding and breaching. Not to mention the
uncontrolled usage of bore wells, which are fast increasing in number and depth,
posing a serious danger to our country's groundwater supplies. The greatest way to
combat the worldwide danger of groundwater depletion is to capture every drop of

precipitation and use it to artificially replenish the water tables (Khan et al., 2012).

Water reuse in urban contexts includes rooftop rainwater catchment, rainwater
collection in pavement and unpaved areas, and water saving in paved and unpaved
areas. Large-scale rainwater harvesting using open ponds, lakes, and tanks, for

example (Garg et al., 2012).
1.1. Rainwater Harvesting Benefits

Harvesting may be done using infrastructure in both residential and commercial
areas. Storage tanks are one of the easiest methods to store water from the
collection. The collected water is normally routed to water tanks, cisterns, or ponds
in most circumstances. In most cases, the water is saved for later use. The ideal
place to collect rainwater is on a building's roof. There are a slew of benefits to
doing so (Khan et al., 2012).

Any community may benefit from the deployment of a rainwater collecting system.
First of all, and foremost, the gathering allows for a more efficient and effective
use of energy resources. It is critical since potable water is seldom renewable,
resulting in waste. Water collecting systems are based on basic approaches that are
extremely straightforward to maintain. In comparison to alternative purifying or
pumping processes, the total costs of setting up harvesting systems are substantially

lower. Its upkeep is also cost-effective since it does not need large sums of money
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(Alwan et al., 2019; Guhey & Mukherjee, 2012; Gupta & Kumar, 2012; Mume &
Kemal, 2014).

1.2. Reducing Water Bills in an Inaccurate Manner

Freshwater that has been collected and preserved for non-drinking reasons may be
utilized in a variety of ways. It will lower one's utility expenses right away. It's

appropriate for both home and industrial buildings.
1.3. Irrigation-Friendly

Harvesting permits vast volumes of water to be collected. The preponderance of
roofs provide the necessary platform for collecting rainwater. Rainwater is ideal for
irrigation since it is often free of harmful contaminants (Choudhary et al., 2019; El-
Nahry A, 2015; Kabbashi et al., 2020; Sivanappan, 2006).

1.4. Lessen the demand for groundwater

Another significant benefit is that it lowers the need for potable water. It's crucial,
particularly in locations where water levels are low. These are just a few of the

many benefits of rainwater collections (Agrawal et al., 2019).
1.5. Rainwater harvesting is required

Water harvesting is the process of gathering rainfall directly from the sky and storing

it for later consumption or recharging groundwater.

e As water becomes scarce, achieving self-sufficiency to meet water demands
is becoming more important.

e The urban pump station is under immense strain in order to meet the demands
of an ever-increasing population.

e Groundwater is depleting and becoming contaminated.

e Soil erosion caused by uncontrolled runoff.

e Health risks associated with consuming dirty water.

1.6. Rainwater Harvesting Has Its Drawbacks
This approach has a number of disadvantages in addition to its benefits:
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2.1.

Unpredictable Rainfall - Rainfall volume is difficult to anticipate. Rainfall may
be limited at times, with little or no rainfall, therefore relying solely on this
resource is impossible.

Not Good for All Places — this approach is only suitable for areas with a lot of
rain.

Expensive — Depending on the size and technical level of the system, a
rainwater collecting system may spend anywhere from $200 to $2000. Given
the high initial expenditure, it may not be repaid if you are unable to utilize
the system due to unpredictable or limited rainfall (Gola et al., 2019).
Expensive Maintenance - Another disadvantage is the high expense of routine
maintenance. Because these harvesting systems are susceptible to rodents,
mosquitoes, algae development, insects, and reptiles, they need a lot of
upkeep. They could become a potential source for a variety of animals and
insects if they are neglected or badly managed, resulting in additional
difficulties (Laurie et al., 2017).

Storage Restrictions - The collecting facilities may put various limitations on
the amount of precipitation you may utilize. In the event of severe rain, the
collecting system would not be able to store all of the water, and the water

may eventually flow into sewers or rivers (Sharma et al., 2019).

2. DISCUSSION

Rainwater Harvesting System:

A rainwater harvesting scheme, also known as a rainwater collecting system or a

rainwater catchment system, gathers and stores precipitation for human use. Simple

finished with an oil rubbed to more complicated constructions with engines, tanks,

and purifying systems are all examples of rainwater gathering systems. The no

potable water may be used to irrigate gardens, flush toilets, wash automobiles, and

even wash clothing, and it can be cleaned for human use. With water shortage a

major issue in many densely populated areas, rainwater collecting systems may

provide water to families and businesses during dry seasons, reducing the strain on

municipal systems.
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Rainwater harvesting may be an effective way of gathering that valuable resource,
particularly that rainfall is intermittent and only a tiny percentage of environment.
The external is readily accessible for human use. Almost all of the rainwater on
homes, buildings, roads, and other surface landscaping in cities is channelled into
storm drains for disposal rather than percolating into the soil. In many regions,
impermeable surfaces induce urban floods and produce polluted waste water that is
diverted away the potable water sources. Local groundwater may be depleted during
dry months, and many communities struggle to fulfil demand for drinkable water on
a constant basis. Rainwater collection for no potable use, such as gardening and
laundry, decreases both the quantity of total fresh water consumed and the burden
on storm water infrastructure. In major cities, this reduction in demand and
availability of drinkable fresh water is considerable. Although many communities
promote and even fund rain water and other rainwater gathering devices, certain
places, notably in the Southwest, see rainwater catchment as a water rights problem

and impose limits on its use.
2.1.1. Design recommendations

No-pressurized rainwater collection devices, such like rain barrels, where pipes flow
from downspouts into a tank, are the most basic. Known as "dry systems,” these
buildings do not retain any water in the conduits after it stops raining, preventing
mosquito and other insects from developing. When the pipework cannot be arranged
to flow directly into the tanks, "wet systems” are required. Pipes from either the
gutter run efficiently and then up via a riser into the tank in situations where the
containers are placed some distance from the collecting surfaces or when there are
a sequence of tanks to service a lot of buildings. Such installations are often

pressured to prevent stagnant water from accumulating in lengthy lines of pipes.

Insect-proof pipes and other holes are ensured in well-designed rainwater collecting
systems, particularly in wet systems. Furthermore, wire mesh screen coverings on
all tank inlets may assist keep debris out of the tank. Nontoxic materials should be
used on collection surfaces (mostly roofs), with lead-based paints and coverings
being avoided, and tanks should be built of nontoxic and chemically stable materials.

To prevent drawing out any gunk that may have developed in the water supply, make
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sure the tank output taps of draw-off tubing are at least 3 - 4 cm (4 inches) far above
tank bottom. Although some systems contain a sump pump and a washout line to
remove sludge, all systems need have their interior surfaces cleaned on a regular

basis.

Catchments should also be maintained free of dirt, moss, mosses, and other detritus.
Tree branches that dangle over the catchment areas should be pruned. Cleaning
gutters, tank inlets, etc. screens on a regular basis, as well as an annual tank check,
are required for optimal operation. To keep track of the water's quality, it should

be tested on a regular basis.
2.1.2. Quality

Rainwater gathers dust and chemicals as it falls down through the atmosphere,
mixing with both insoluble and soluble components from the places on which it
drops. Plants, fungus, and other organic items, as well as inorganic particles such
dissolving minerals, chemicals, chemicals, or water-soluble paints, may all be
contaminants. Rainwater collected from dirty surface runoffs is not safe for drinking
or cooking, despite the fact that it does not just need to have a high degree of
cleanliness for garden or irrigation activities. Ground water in the storm water
storage reservoir may be improved by separating the initial flush of rainfall from the

roof, downspouts, and other gathering surfaces.

If the rainwater is to be used in the home, it is now being cleansed. To remove
microbes, organic debris, and substances that form films on interfaces or fall to the
bottom of both the tanks as sludge, flocculation, settling, and biofilm skimming may
be utilized. To bind tiny suspended particles into bulk materials that can be
recovered by settling and filtering, a liquid alumina solution may be added to the
entering raw water. The drinking water is then free of undesirable colour, turbidity
(cloudiness), and aluminium. If the water is meant for potable use, it may be
disinfected using solar water purification or treated with chloride and perhaps other
chemicals to destroy pathogenic organisms. Potassium permanganate, calcium

carbonate, and fluoride are some of the other chemicals used to purify water.

2.2. Rainwater Harvesting Techniques
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Rainwater may be collected in a variety of ways, depends on a few criteria. The

following are a few examples of frequent methods:
e Rain barrels are number one.

It is the most humble and cost-effective way of rainwater gathering, particularly at
home. It is where buckets or water tanks are positioned underneath the rooftop
guttering system's downspouts. The water is then poured into the tanks through a
funnel. The tank may be linked to your present plumbing system to supply backup
water or to a pipe for soaker hoses. The usage of barrel or tanks is good since they

can hold a large volume of water (Meenu et al., 2019).
e The Drying System

It's comparable to the barrel method, but the dry system makes use of a bigger
storage container. Typically, the container is a few centimetres away from the
house. The gutter has been rebuilt to direct water to the huge storage tank. It is a
simple and inexpensive strategy to execute, yet it reaps substantial benefits
(Ashraful & Islam, 2015; Bhosale et al., 2020; Manju & Raja, 2019; Murgor et al.,
2013).

e Wet System

It's a completely different method from the dried system. Water will always be
present in the collecting pipes here. This is due to the fact that they will be located
beneath. Many collecting pipes are linked to a building's downspouts and routed into
an underground storage tank in the wet system. To prevent leaking into the earth,

the pipes must be secure and carefully maintained.

e Green Roof

This harvesting technique doesn't need use of pumping stations. The water is piped
directly to the garden rather than being stored in a reservoir. The procedure will
need the installation of a sewer system on a building's roof that will go directly to
the backyard. It's a system that requires very little upkeep. These are a handful of
the most common rainwater gathering technologies used in many houses (Azis et al.,
2019; Jain et al., 2019; Nimje & Wayal, 2019; Rowe, 2011).
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3. CONCLUSION

Rainwater storage aids in replenishing aquifers. It aids in the prevention of urban
floods caused by excessive rainfall. In agricultural areas, the stored water may be
utilized for irrigation. The water may be utilized on a daily basis and can help
municipalities and cities save money on their water costs. Rainfall in India is
unpredictable and variable throughout the year. In addition, certain portions of
India, such as Rajasthan, have water shortages during the dry season. Water may be
saved and utilised during the dry season with the use of rainwater gathering systems.
Because rainwater collection delays runoff and allows it to soak into the soil, it
enriches the soil with nutrients and maintains it healthy. This is critical, since the
need for food is growing by the minute. Every second, 200,000,000 gallons of water

are utilized to produce food for our globe.
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