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Abstract
The state of Mizoram, located in the extreme northeast corner of India, is a small hilly state having an area of about 21,000 sq. km and thinly populated. The state is entirely mountainous covered with green vegetation. Villages are mostly located on hilltops. Mizoram State enjoys abundant monsoon rainfall of about 2500 millimetres annually. Run-off is rapid and people face acute water problems in the dry season. Villagers must descend long distances to fetch water from perennial springs and rivers. When English-speaking people came to establish their first administrative set-up in 1894, they obtained domestic water from a 12-lakh gallon capacity underground rainwater tank. From then on, the people started harvesting rainwater from roofs. Water tanks are constructed mainly using galvanised iron sheets.

Rainfall which penetrates in the soil emerge as springs on the lower reaches at the out-crop of sedimentary rock layers. Spring water collection tanks were constructed from where the people used to draw their water supply.

Rooftop rainwater harvesting and spring water collection are the main sources of domestic water supply in Mizoram. With the pace of development of gravity piping, the government took control of water supply and pumping water supply schemes. Yield of gravity water sources were reduced considerably in the dry season and unreliable. Piped water supply is supplemented by rainwater harvesting in most of the towns and villages. Many families prefer rainwater for direct consumption to that of piped water supply.

Aizawl, the capital town of Mizoram State, has a piped water supply as the result of pumping water 1040 meters height from a perennial river 8 kilometres away. The schemes commissioned in December 1988 are not sufficient to feed the increasing population. Even in the localities where piped water supply is available, rainwater collection still plays a very important role.

The government of India and the state government have taken up rainwater harvesting from rooftop collection and spring water improvement as one of the important development schemes. During the International Water Decade, a substantial amount of funding was sanctioned in the state and central plans for rainwater harvesting.

Mizoram
Mizoram is one of the smallest states in India having an area of only 21,000 sq. kms. It is located in the extreme North East of India bordering Myanmar and Bangladesh. The state is entirely mountainous covered with lush green vegetation. The mountains range in a North - South direction and the rivers flow in either a North or South direction. The highest peak namely Blue Mountain is only 7100 feet high and the climate of Mizoram is moderate. Towns and villages in Mizoram are mostly located on hilltops or on the upper reaches of the hills. Since perennial streams and rivers are located much below the habitations, scarcity of water in the dry season is very common. The whole state enjoys abundant monsoon rainfall during the rainy season extending five or six months in a year. The state is thinly populated. Nearly one fourth of the seven (7) lakh population lives in Aizawl, the state capital, and the rest are scattered in about 800 small towns and villages.

Traditional Water Supply System
The state of Mizoram is backward and development started only about a century ago. The first water supply system in Aizawl consisted of a 12 gallon Rainwater Catchment ground reservoir constructed on a hilltop in 1900. A sloped roof of galvanised corrugated iron sheets on a timber frame was constructed around the reservoir for rainwater catchment. From then on people took to the practice of rooftop water harvesting to meet their domestic water demand.

Springs on the hill slope and valleys are the main water supply sources in the villages. In the dry period the yield from springs gets reduced drastically. During the worst dry periods one has to wait long hours to obtain just a bucketful of water from the spring sources. Spring water supplemented by rainwater harvesting still remains today, the main means of water supply in many villages and outskirts of towns.

Rain Water
Mizoram has an average rainfall of about 250 centimetres per annum The rainy season of six months a year is between May and October. The pattern of annual rainfall recorded at Aizawl is shown in the following tables:

Year
1988
1990
1991
1992
 1993
1994
 1995
 1996____ _____ 

Rainfall








(cm)
265.6
282.7
261.4
194.5
322.8
207.0
 250.1
236.3

Rainwater is free from undesirable chemical impurities. A study conducted by the Industrial Toxicology Research Centre, in Lucknow, India, on the water quality revealed that rainwater stored in rainwater tanks for a long period of time can develop bacterial growth but is free from chemical contamination: such bacteria can be removed by simple chlorination. An occasional dose of chlorine or bleaching powder once a month is considered sufficient.

Design Parameters
Rainwater harvesting depends on two things:-

​(1). Quantity of rainfall.

(2). Area of catchment.

The catchment may be classified into three categories:​-


(i) Hard surfaces like roofs and rocks which give a total run-off of 100%.


(ii) Semi-hard surfaces such as the rock compound of a house with 50% run-off.


(iii) Loose soil which gives 25% runoff.

The following simple formula may be applied to arrive at the quantity of rainwater collected:


Quantity of water = Cat c h m e n t area x Run-off x Rainfall

For example :-

(a)
If a roof area is 10 m long and 5 m wide and rainfall is equal to 250 cm per annum.

Quantity of Rainfall =
10 x 5 x 250 x 1000


     100

=
125,000 litres per annum 

For a family of 8 persons, this is




125000
=
45 litres per capita per day.




 8 x 365

In Mizoram majority of the houses have sloped roofs of galvanised corrugated iron sheets which are very convenient for rainwater harvesting. Semi circular rain gutters of galvanised iron sheets fitted on the lower roof edges collect and convey the rainwater into cylindrical storage tanks made of galvanised iron. The first shower is let off without letting it enter the reservoir to flush out dirt accumulated in the roof during the dry period. The environment in Mizoram is unpolluted; rainwater thus harvested remains in good condition for a long period and is normally kept throughout the dry season.

Spring water Catchment
​Rain water percolating inside the soil on hill slopes emerge as springs at the outcrops of rock layers. Catchment tanks of stone masonry or concrete are built to store water. Roof covers of suitable materials are constructed to prevent entry of leaves and other unwanted materials. Springs are a good sources of water during the rainy season and some months after the rains. The quantity of water diminishes after the rains stop and sometimes dries up during the driest months. Only a few spring sources are perennial. Water from spring sources normally has chemical and bacterial contamination rendering them unfit for direct consumption. Spring water is used mainly for washing and other uses.

Check dams

In a hilly terrain like Mizoram rainwater run-off is rapid. Earthen check dams of different sizes are constructed in valleys, streams, and rivers to collect the monsoon rainwater. These are mostly done by the people themselves without the help of the government. Water bodies created by this system serve a very useful purpose for fish cultivation, agriculture and animal husbandry.

Government Programmes
During the International Drinking Water Decade Programme (1981-90) a massive programme for providing drinking water to all Census Villages was launched in India. In a hilly state like Mizoram gravity pipe water supply schemes and groundwater exploration is not able to supply sufficient water. As most of the towns and villages are located on the high hill slopes or hilltops, gravity water sources and ground water yields are very scanty. Rainwater harvesting and spring development were taken up as a Government Programme. The Rajiv Gandhi National Drinking Water Mission, aiming at providing drinking water to every person, sanctioned a substantial fund for rooftop rainwater harvesting tanks. As many as 198 villages in Mizoram have benefited from the scheme.

Aizawl, the state capital has a Pumping Water Supply Scheme from a perennial river. The town is rapidly increasing, with the population doubling every decade. The Water Supply System is over stressed and outlying localities do not have pipe connections. Rainwater harvesting plays a very important role in the water supply in these localities. Similarly, many towns and villages supplement their water supply with Rainwater harvesting. In urban areas, people construct rainwater tanks of different capacities at their own expenditure. In Aizawl alone there are more than 10,000 rainwater tanks in private houses.

Conclusion
Fresh water resources, both surface and ground water are finite. With demand for fresh water rapidly increasing, the fresh water resources are decreasing day by day due to pollution. A rapid development process is damaging water resources; at the same time, the population is increasing at an alarming rate. Surface water resources of rivers and lakes are over stressed and threatened by development. Over extraction of ground water in many places results in chemical contamination and seawater ingress in coastal areas. Rainwater resources can supplement the short fall in fresh water supply. The technology is simple and can be practised even by laymen. Maintenance is easy and economical. In our effort for a sustainable water resource management, rainwater catchment seems to be the best option.

