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Abstract—A Qanat is a gently sloping underground channel to transport water from an aquifer or water well to 
surface for irrigation and drinking. This project will make an attempt to discover the water scarce area adjacent 
to water-rich aquifer where this system can be adopted using new techniques. The purpose of this paper is to 
study Qanat system and transport water from water-rich area to water-scarce area. 
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I. INTRODUCTION 

Arid and semi-arid zones of the earth are always dealing with deficit of available water. In such conditions, natural 
resources like underground water storage is precious but vulnerable stock. Therefore, proper manipulation of such 
resources is an important task. Construction of underground tunnels is one of the oldest method in management and 
control of underground water. These structures are used for controlling and supplying underground water resources 
since anient times. Now-a-days, these structures are used in promotion and development of agriculture. Water stock in 
reservoir of such dams is usually utilized by gravitational drainage system. 

A Qanat is gently sloping underground channel to tansport water from an aquifer or water well to surface for irrigation 
and drinking. In this paper, it has been demonstrated that methods of water management, such as Qanat system, could 
provide a good example of human wisdom to battle with water scarcity in sustainable manner. 

II. LITERATURE REVIEW 

Several research papers were reviewed to study how the QANAT system can be used for its applications. Reviewing 
papers helped in determining the scope of the study. This study analyses the history of the Qanat and identifies the 
advantages of this groundwater water delivery system as well as the reasons why Qanats will be abandoned. The study 
also provides suggestions for technical methods to refine the Qanat by using new materials and modern geological 
techniques. The methods suggested in this study are expected to contribute to the restoration and reconstruction of the 
Qanat system.  

Methodology 

A. Appropriate selection of site: 

After the review of certain research papers, we found the areas which are water scarce and requires the water for the 
purpose of drinking and irrigation. With the use of google earth software some areas which are applicable by Qanat system 
are found and finalization of appropriate site has been done. 

B. Selection of Study area: 

Amongst several sites available to be studied like Arjun Sagar Dam and Jayakwadi Dam finally Pimpalgaon Joga Dam site 
was selected to be studied since it was physically approachable and the inputs necessary for application of Qanat could be 
conveniently acquired for studying. 
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Fig. 1 Selected site ( Pimpalgaon joga dam and Sawarne village) 

C. Understanding necessary Requirements: 

Identifying the crop conditions and different types of soil and requirement of water as per the present population. 

D. Collection of data and computation procedure: 

Several data needed to be collected and further the computation was carried out. Following is the procedure of 
carrying out computation: 

 Finalization of the area which is arid and requires application of Qanat system.  

  

Fig. 2 Location Map 

 Permeability of soil.  

SHEAR PARAMETER 

Sample Liquid  Limit % Plastic Limit % Plasticity Index %  Permeability (cm/s) 

1 31 22.5 8.6           
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2 43 25.5 20.5           

3 46 37.3 10.67           

 

 Different types of crops are taken such as rice, wheat and their requirement of water is 

Crops Requirement of water 

Wheat 67 cm 

 

 Population of sawarne village is above 700 people and about 99 houses. 

Required water for the village is = 700 people x135 /capita/day 

         = 94,500 /capita/day 

 Alignment of proposed qanat. 

 

 

 Number of air vent shafts are 4 and depth of the shafts are  

  1) 520mm 

 2) 410mm 

  3) 310mm 

 4) 230mm 

The size of the air vent shafts is of core size 0.10m and length is 0.127m-3.09m 
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Conclusion 

The Qanat is an ancient water management system used to provide a reliable supply of water to human settlements and 
for irrigation in arid and semi-arid climates. As per the  requirement of water for area with consideration of present 
aquifer we calculate and select the proper canal depth with suitable requirement  of air shaft design for successful 
transport of water towards water scare area for irrigation as well as for daily requirement of water also. 
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