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Abstract 

The increasing demand for water in the country has brought forward the realization that the underground reservoirs formed by 

the aquifers constitute invaluable water supply sources as well as natural water storage facilities. The planned augmentation of 

water storage in the ground water reservoirs by suitable recharge techniques is useful for reducing over-draft, conserving surface 

runoff and increasing available ground water supplies. Recharge may be incidental, when it is a by- product of normal land and 

water utilization measures and planned when the work is carried out with the sole objective of augmenting ground water storage 

to improve water availability or water quality, reduce impact of floods or preventing/stopping sea water intrusion. Availability of 

rainfall water from the roof tops is so high that if properly used for artificial recharge (throughout the country) will not only 

increase ground water availability but will also help in reducing the problem of disposal of storm runoff in cities and towns.   

Keywords: RRH – Rooftop Rainwater Harvesting, Overhead Tank, Underground Tank, Chalk – Hydrated Lime, Ground 

Water Table 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Water harvesting processes has been in use from ancient times. There used to be an abundance of open land for these purposes in 

those times. But now-a-days, there is scarcity of available free space in most towns and cities. Hence rainwater harvesting is the 

easiest and cost-effective process to overcome the scarcity of drinking and/or useable water. An arbitrary roof slab of dimensions 

20m X 15 m has been chosen for this purpose. Climatic conditions of Lucknow area has been chosen for the same. 

II. CASE-STUDY 

 Rooftop Rainwater Harvesting: A.

Technique through which rainwater is harvested that is collected at the time of rain, stored and used whether in its original form 

or after its purification is called rainwater harvesting. If the catchment area is the roof of the house then it’s called rooftop rain 

water harvesting. In the present scenario, people face a lot of problem for water because day-by-day ground water table is falling 

down and down. Also, the rainfall pattern is unreliable. To get water in its pure form is also a great issue due to increase in water 

pollution. Water bodies are getting dryer due to global warming. Hence, there is a need to get pure water by RRH. By this 

method, we can get pure form of water in naturally purified form without any form of continuous input in form of materials, 

cleaning of apparatus, or any form of purification equipment. 

 Rainfall Data: B.

Roof slab of dimensions 20m X 15m has been arbitrarily taken for our case study. We have also considered the climatic 

conditions of Lucknow area which has a total annual rainfall of about 1m. In our project we would collect the rain water in the 

catchment area mentioned above. 
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Fig. 1: Plan of Roof Slab 

Table – 1 

Temperature and Rainfall Variation of Lucknow Area throughout the Year 

1952-2000 – Rainfall data of Lucknow 

 
No. of Years 

Mean monthly temperature (max.) 

(°C) 

Mean monthly temperature (min.) 

(°C) 

Mean monthly rainfall 

(mm.) 

January 49 22.5 7.3 19.1 

February 49 25.9 9.7 17.6 

March 49 32.1 14.5 8.7 

April 49 38 20.4 5.8 

May 49 40.3 24.7 18.8 

June 49 38.6 27 103.2 

July 49 33.8 26.1 277.4 

August 49 32.9 25.6 284 

September 49 33 24.3 201.4 

October 49 32.6 19 49 

November 49 29 12.3 8 

December 49 24.3 8 16.4 

Total annual rainfall 1009.4 

 

 
Fig. 2: Temperature (Mean Maximum) Variation in Lucknow Zone 
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Fig. 3: Temperature (Mean Minimum) Variation in Lucknow Zone 

 
Fig. 4: Mean Monthly Rainfall Variation Pattern of Lucknow Zone 

 Calculations: C.

 As per the catchment area chosen, the calculation of the amount of water which can be harvested in an year is shown below: 1)

Length of the roof = 20m 

Breadth of the roof = 15m 

Height of rainfall = 1m 

                                                                                                 

     =                          

     =               

 Average Domestic Use of Water per Family per Year in Lucknow Area (As Per Observations): 2)

                               

                   
        

   
                         

 Losses: 3)

We assume an average loss of 20% of total water available from the catchment area. Calculations are shown below: 

                              
              

 Final Available Water: 4)

                                                    
                                               

On comparison of above data it can be easily found that harvested water is sufficient to be used by one family for an year. 
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 Project Set-up: D.

Block diagram of the complete set-up is shown in Fig. 5. 

 
Fig. 5: Block diagram of set-up of RRH project 

Roof serves to be the catchment area. Inlet to the catchment area is direct rainfall. Water from catchment area is passed in the 

underground water tank where the process of purification takes place. After purification, purified water is pumped to the 

overhead water tank from where it is supplied for domestic use. A part of water is allowed to percolate into the water table in 

many cases. A dual mode set-up can be made in the region with heavy rainfall where domestic use as well as percolation both is 

permitted. 

A typical layout of the underground water tank is shown in Fig. 6. 

 
Fig. 6: Typical Layout of the Underground Water Tank 

Layers in the tank are arranged in such a way that it removes the solid wastes from the input water and adds the required 

minerals to it by natural process as lime and mud are the best form of natural water purifiers in themselves. 

III. CONCLUSION 

The overall water scarcity of an area can be easily overcome by harvesting the rooftop rainwater. 
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