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ABSTRACT: In many developing nations, water shortage is a big issue. Rainwater 

may be used as a foundation of intake water depending on the amount of 

precipitation. Furthermore, good management might help alleviate water and 

nourishment lacks in around of these zones. Rainwater harvesting (RWH) is a 

method for successfully collecting surface runoff during rainy times. RWH systems 

should be built on local skills, resources, and apparatus to support such 

innovations. Rainwater harvesting may then be utilized for rainfed farming or 

home water supply. Rainwater, however, may be contaminated with 

microorganisms and harmful substances, necessitating treatment before to use. 

Pollution may be reduced using slow sand filtering and solar technologies. 

Membrane technology might potentially be used to purify water to ensure that it 

is safe to consume. 

KEYWORDS: Drinking Water, Rainwater, Rain water harvesting (RWH), Storage 

Groundwater, Water. 

1. INTRODUCTION 

Hundreds of billions of persons without accessibility to clean potable freshwater across 

the world. Traditional piped water is either unavailable, unreliable, or too costly in 

many places of the globe (Musz-Pomorska et al., 2020). Overcoming the rising water 

deficit is one of the most pressing concerns of the twenty-first century. Rainwater 

harvesting (RWH), along with more traditional water delivery systems, has therefore 

regained its relevance as a viable alternate or additional water supply. Much of the 

current or projected water lacks may be alleviated if rainwater collection is more 
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commonly used. Precipitation is composed and kept in buckets, tanks, ponds, and wells 

(Muriu-Ng’ang’a et al., 2017). 

Rainwater harvesting, as it is usually known, has been practiced for ages. Rainwater 

may be utilized for a variety of functions, including irrigation, washing, cooking, and 

drinking (Taylor et al., 2021). Rainwater harvesting is a low-cost, easy technology that 

needs little special experience or knowledge and has several advantages. 

During the rainy season, collected rainwater may be used to augment other water 

sources that have become limited or of poor quality, such as brackish groundwater or 

contaminated surface water (Mahmood et al., 2020). In times of drought or when the 

water table decreases and wells dry up, it's also a viable alternative and substitute. 

However, it is important to remember that rainfall cannot be controlled. The existing 

climatic conditions, particularly in dry or semi-arid locations, make it critical to utilise 

the limited quantity of rainfall as effectively as possible. The rainfall gathered is an 

important complement that would otherwise be lost due to surface run-off or 

evaporation (Nachshon et al., 2016).  

RWH has been aggressively reintroduced by local organizations as a means of boosting 

access to water in presently disadvantaged regions throughout the last decade (rural or 

urban). Unfortunately, this behavior is often overlooked by decision-makers, planners, 

engineers, and constructors (Bhosale et al., 2020). The absence of knowledge on 

technical and non-technical viability is generally the reason why RWH is seldom 

explored. The method has, however, swiftly regained favor in the last decade as 

customers realize the advantages of having a reasonably clean, consistent, and 

economical water supply at home. Where the municipal water for a portion of the year, 

water supplies are in short supply or regional freshwater resources are dry, RWH has 

now been deployed as part of an integrated water supply in several regions. RWH, on 

the other hand, may be used as a community's or household's only supply of water 

(Ashraful & Islam, 2015). 
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The technology is versatile and flexible to a broad range of situations. It is employed in 

the world's wealthiest and poorest nations, as well as the wettest and driest places. 

1.1 Need of rainwater harvesting: 

 Water demands needs are increasing. 

Lower groundwater levels and drained reservoirs result from the rising demand for 

water. Many piped water delivery systems are prone to failure. Rainwater collection is 

a viable option (Manju & Raja, 2019). 

 Availability of water changes 

Water supply from sources such as lakes, rivers, and shallow groundwater may be very 

variable. In times of water scarcity, collecting and storing rainwater may supply water 

for home consumption (Woyessa et al., 2006). When the water quality in rivers and 

other surface water resources is poor or changes throughout the rainy season, rainwater 

may offer a remedy. 

 The convenience of collection and storage  

Ancient supplies are located outside of the settlement. Water collection and storage 

near to homes enhances water supply accessibility and convenience while also 

benefiting health (Raharjo, 2019). It may also help people feel more in control. 

 Supply of high-quality water 

Water sources may be contaminated by industrial or human wastes, as well as mineral 

intrusion like as arsenic, salt (coastal areas), or fluoride. The majority of rainwater is 

of excellent grade (Mume, 2014). 

 It is simple to set up: 

To harvesting your own rainwater, all you'll need is a collecting  To use the water, you'll 

need a network, storing chambers, and a simple pipeline or tap plan. A simple technique 

is to use the rain gutters on your roof to divert overflow to your holding tanks to collect 

rainwater - it's that easy. 
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 It may be utilized for a variety of things: 

When you collect rainwater in this manner, you'll be left with water that is pretty clean 

and devoid of pollutants and minerals. The water may then be used  for irrigation your 

residence veggie plot, filling your pond, cleaning your car, and a number of other liquid 

domestic chores (Abadi et al., 2018). 

 It is safe for the environment: 

Using rainwater collected from the roof is a great method to reduce your carbon 

footprint and assist the environment. Washing cars and running bathrooms with 

absolutely clean potable water is an unhealthy habit that goes beyond sound 

environmental practices (Gupta, 1994). Pure water should be utilized for drinking and 

cooking, while rainwater should be used for everything else. 

 It's great for irrigating:  

The gathered water is ideal for agricultural use since it is free of the pollutants found 

in most underground groundwater supplies. It also minimizes soil erosion and floods by 

reducing flow after heavy rains (Chandrika Kota et al., 2020). In the long term, this will 

benefit lakes and rivers because they would be fewer contaminated. 

 It decreases the amount of groundwater that is used: 

Our ground water supplies and aquifers are under great strain in many regions of the 

globe as the world's population continues to expand at an alarming pace (Sari et al., 

2015). You can help protect our scarce ground water by collecting and utilizing 

rainwater, which will be required in the coming as drinking water as well as to prepare 

and cooking meals. 

1.2 Countrywide rainfall harvesting:  

DRWH collects rainwater from rooftops, gardens, and reduced areas and stores it 

nearby. It is feasible to construct underground or elevated rail holding tanks. The 

quantity of storage needed depends on the requirements. The most frequent tank forms 

are cuboid, cylinder, and double bent containers. For storage, small storage tanks made 
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of bricks, stabilized soil, ramming soil, plastic, and cement jars are often utilized. 

Rainwater containers made of pottery, concrete walls, or polyethylene have the 

potential to store more rainwater (m. yahya, 2013). Although the hdpe tanks are tiny, 

they can carry a lot of material. Rainwater might be gathered and kept in tanks that 

are either underground or above ground. All measures must be taken while utilizing 

storage tanks, including providing an adequate enclosure to reduce pollution by human, 

animals, or other environmental contaminants, as well as a secure covering to prevent 

algae formation and mosquito breeding. It is not recommended to collect water for 

drinking in open containers (Kabbashi et al., 2020). Water is used for domestic 

purposes, agricultural watering, and small-scale business activities. 

The primary advantage of DRWH is that it brings water closer to the house, alleviating 

the burden of lengthy water collection trips. The cost of DRWH is dictated by on-site 

requirements. Despite the fact that capital expenditures are large, operational and 

upkeep costs are seldom substantial (Sivanappan, 2006). 

1.3 Excellence of harvested rainwater: 

Depending on the condition of the atmosphere, pure rainwater is largely contaminated. 

Particles, bacteria, heavy metals, and organic compounds collect as dry deposition on 

catchment regions and are flushed out of the atmosphere during rainstorms (Kiruba 

Sankar et al., 2019). Except for certain dissolved gases, rainwater in rural regions is 

relatively pure due to the absence of atmospheric and industrial contamination. Urban 

regions, on the opposite side, are branded by great traffic and industrial activity, and 

as a result, are polluted with Nanoparticles, toxic metal, and biological air pollutants 

are all examples of air pollutants. Furthermore, heavy metals and organic compounds 

might be present on the catchment surfaces (Kiruba Sankar et al., 2019). 

Roofs made of tiles, slates, and aluminum sheets may collect dirty or non-polluted 

rainfall. Because of potential health risks, roofs with bamboo gutters are not 

recommended. Because of the high heavy metal concentrations, zinc and copper roofs, 

as well as roofs with metallic paint or other coatings, are not advised. The 
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concentrations of some inorganic compounds in rainwater collected from road surfaces 

appeared to be higher than the guideline values for drinking water, but not beyond the 

maximum permissible concentrations, while the concentrations of some inorganic 

compounds in rainwater collected from roofyard catchment systems generally matched 

the WHO standards for drinking water (Pauline et al., 2020). 

Organic compounds like as heterocyclic aliphatic hydrocarbon (PAH) and alkanes from 

inefficient combustion processes, as well as heavy metals from braking and tires, may 

contaminate rainfall if the catchment areas are highways. The elimination of these 

dangerous substances is required to apply drinking freshwater quality(Fathi et al., 

2014). 

1.4 Rain water treatment for DRWH: 

The most fundamental a cost-effective treatment method is a necessity for developing 

countries. To gain a first enhancement in rainfall intensity, cut off the initial rush of a 

rain occasion, e.g. using 1st flush water diverters. They're easy to set up, operate on 

their own, They are accessible in a range of dimensions to meet a range of needs. They 

lower tank maintenance costs while also enhancing water quantity (Das et al., 2017). 

Fluoridation is the simplest common and easy disinfection procedure. Chlorine can 

destroy most bacteria and is quite affordable. Chlorination may be completed after the 

captured rainfall has been withdrawn from the retention tank since chlorine might react 

with organic material that has accumulated at the bottoms of the tanks and produce 

undesired by-products (Das et al., 2017). Chlorination should be done using bleach 

tablets or chlorine gas to obtain a free chlorine concentrations of 0.4–0.5 mg/L. Certain 

parasitic types have exposed resistance to little chlorine concentration, which is a flaw 

in chlorination treatment. 

Fast sand filtering is a low-cost method for increasing the microbiological hygiene of 

water. Slow shingle sieves rely on ecological treatments instead than mechanical 

filtration processes for best effectiveness. The strainers are created from graduated 

sandy sheets, with the rough proportion on atop and the finer at the base. Filtration 
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effectiveness is determined by the establishment of a thin microbial coating, sometimes 

known as a colony, on the filter superficial. An operative sluggish sand filter might 

continue for days or even years if the preparation is well intended, generating water 

with an extremely low mineral content that physical treatments processes seldom 

achieve. 

1.5 Difficulties and restraints hampering RWH: 

Considering the truth that RWH is a feasible method for areas with restricted freshwater 

supply, it confronts several integrating and implementation issues. Frequently, the 

technology deployed is insufficient to satisfy the needs of the area or is too costly. 

There is sometimes a lack of user adequacy, motivation, as well as participation There 

is a paucity of hydrology statistics and information that can be used to plan, develop, 

and deploy RWH systems with confidence. Additionally, communal and monetary 

factors like as property freehold and joblessness are often overlooked. People's 

understanding of RWH and how to utilize it is often weak and outdated, allowing them 

to miss out on the advantages of rainwater resources. Long-term government initiatives 

are likewise a disadvantage. In certain areas, DRWH is indeed prohibited if water laws 

are rigorously enforced. As a result, much development effort is required in this area. 

Models based on physical data schemes that include physical, environmental, and 

socioeconomic information might help determine a specific area's viability for RWH. 

2. DISCUSSION 

A rainwater harvesting systems, sometimes referred to Rainwater collection systems, 

also known as rainwater collection schemes, gather and store rainwater for human use. 

Basic rain containers to more complicated constructions with engines, reservoirs, and 

purifying processes are all used to collect rainwater. Freshwater that isn't drinkable 

may be used to irrigate crops, empty restrooms, wash automobiles, and even wash 

clothing, and it can be cleaned for humans use. Rainwater collection equipment might 

supply water to individuals and companies throughout dry seasons, relieving the burden 

on municipal infrastructure. 
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Assumed that rainwater is irregular and only a lesser fraction a large portion of the 

world's rainfall is freely accessible to humans, rainwater collecting may be an efficient 

technique of capturing that important resource. Rather of soaking into the soil, most 

of the rain that falls on structures, roofs, roads, and similar hard infrastructure in cities 

is  to be disposed of, the water is routed into storm sewers. Urbanization is exacerbated 

by impervious materials. floods and contaminated useless water that is redirected away 

form potable water sources in many areas. Local groundwater may be depleted during 

dry months, and many communities struggle to fulfill demand for drinkable water on a 

constant basis. Rainfall collecting for nonpotable uses like gardening and washing 

reduces both overall fresh water use and the strain on stormwater infrastructures. In 

major cities, this reduction in demand and availability of drinkable fresh water is 

considerable. Although many communities promote and even fund rain barrels and 

other rainwater gathering devices, certain places, notably in the Southwest, see 

freshwater harvesting as a aquatic privileges problem and impose limits on its use. 

Rain barrels and other non-pressurized rainwater gathering methods are the most basic. 

Rain gutters feed into a tank through pipes. These facilities, referred to as "dry 

systems," do not keep any water in the pipelines after it has stopped pouring, 

prohibiting mosquito and other insects from breeding. "Wet systems" are necessary 

when the pipelines cannot be designed to flow straight into the tanks. Pipes from the 

gutter run downwards and then up via a riser into the tank in situations where the tanks 

are located some distance away from the collecting surfaces or if a succession of 

tankers are used to feed a significant quantity of structures. Like systems are often 

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

3. CONCLUSION 

Rainfall reaping can seem to be an effectual approach for disadvantaged countries to 

alleviate water scarcity. To locate watershed regions and build harvest methods, local 

assets and workers must be used. The bulk of water collected for agricultural purposes 

might be stored underneath in indigenous networks to avoid loss. Rainwater collected 

for personal use, on the opposite hand, might be polluted with germs and dangerous 
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substances, demanding cautious catchment zone selection. A range of disinfection 

procedures are accessible, some of which rely on environmental sources such as 

sunlight. GIS technology might aid in the discovery of potential RWH locations. 
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