
International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,        Volume- 5, Issue-6, Jun.-2017 
http://iraj.in 

Graphical Model for Interlinking of Two Major Indian Rivers: Ganga and Mahanadi 
 

92 

GRAPHICAL MODEL FOR INTERLINKING OF TWO MAJOR 
INDIAN RIVERS: GANGA AND MAHANADI 

 
1P. USHA, 2K.V.SREENIVAS RAO, 3PRATEEK RAJ, 4RAHUL RAMAN 

 
1Professor, Department of Mathematics, 2Professor, 3Research Students, Department of Mechanical Engineering, Siddaganga 

Institute of Technology, Tumkur, India 
E-mail: 1ushapmurthy@yahoo.com 

 
 
Abstract - There is scarcity of water in certain parts of the world and there is problem of flood in the other parts due to 
uneven distribution of rainfall and water bodies. The Indian Government has proposed a plan to resolve these problems by 
Interlinking of rivers whose estimated worth is approximately Rs. 10,00,000 crore. It is nearly 25% of the Indian Gross 
Domestic Product which is not feasible to sustain by the Indian Economy in the present scenario. This research presents a 
graphical model for interlinking of two major Indian rivers- Ganga (Sone) and Mahanadi. The people of Bihar, Jharkhand, 
Uttar Pradesh, Madhya Pradesh, Odisha and Chattisgarh will be benefitted. Furthermore, Indian economy is expected to have 
a huge impact by the implementation of the river interlinking project. The linking of the major rivers will prove 
economically feasible if the same methodology is used. This seems to be the only alternative to solve the crucial problems 
pertaining to droughts and floods in the country and also, to meet the domestic water needs of the people. The same 
technique can be adopted for interlinking of rivers in any part of the world. 
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I. INTRODUCTION 
 
Water scarcity is increasing day by day due to non-
uniformity of rainfall and increase in population. The 
Himalayan rivers have excessive water according to a 
report by National Water Development Authority 
(NWDA). The report also states that the water should 
be transferred from these Himalayan rivers to water 
deficit river basins which would help to convert the 
dry lands into wetlands. This will help to convert the 
unproductive agricultural lands into productive lands, 
thus, compensating for the areas which will be lost 
due to the construction of water reservoirs and canals. 
It is estimated that the benefits will exceed the losses 
making it a technically feasible approach. 
The River Interlinking Project (RIP) comprises of 
two parts- the Himalayan region and the Peninsular  
region. There are a total of 30 identified links, out of 
which 14 falls in the Himalayan component and 16 in 
the Peninsular component.  Another report by 
Ministry of Water Resources (MOWR) recommends 
the construction of reservoirs on the basins of Ganga 
and Brahmaputra in addition to canals to transfer the 
excess of water to the west. Similarly, in the 
Peninsula, it suggests to divert the rivers flowing to 
the west of the south to the western ghats (MOWR, 
2004-2005). 
The implementation of RIP will diminish the 
occurrence of flood and drought, simultaneously 
increasing the power production and the amount of 
food grains produced annually. 
The optimization of work at every level of the system 
can lead to the reduction in cost and techniques which 
are highly reliable. For selecting optimal solution, we 
can make use of many methods like artificial neural 
network (ANU), analytical hierarchy process (AHP), 

graph theoretical approach (GTA), and design of 
experiment (DOE). 
The graph theoretical approach provides a systematic 
methodology to convert qualitative factors into 
quantitative factors. In comparison to the 
conventional methods, the mathematical modeling 
used in the GTA is an added advantage. The current 
research aims to develop a graphical model which is 
both economically feasible and cost effective.GTA 
has proved to be logical as well as a systematic 
method which has been applied successfully in 
various engineering fields. 
Due to the cost effective nature of RIP, the Indian 
government is considering this seriously for early 
implementation. It proves to be the only option in 
front of us to reduce flood, drought and provide food 
security.  By the implementation of RIP, it is hoped to 
boost a country’s economy. 
The current research work is based on this 
background. 
 
II. METHODOLOGY 
 
In order to achieve the objective, the designing of 
river interlinking network is an important problem. 
The flow diagram below shows the detailed 
procedure used in the network design. 
  
III. PARAMETERS CONSIDERED FOR THE 
ANALYSIS 
 
Two Indian rivers Sone and Mahanadi  which 
originates from Madhya Pradesh and Chattisgarh are 
considered for the model. Sone originates near 
Amarkantak in Madhya Pradesh and runs for a length 
of 784 km before meeting Ganga in Patna  with the 
river basin of 28880 km2.  Mahanadi originates from 
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Sihawa, Dhamtari, Chattisgarh and runs for a length 
of 858 km before ending in Bay of Bengal at a false 
point located in the Kendrapada District of Odisha 
with the river basin of 141600 km2. The total average 
annual discharge is about 2119 cubic meters per 
second. Figure 1 shows the map of Uttar Pradesh, 
Bihar, Jharkhand, Chattisgarh, Odisha and Madhya 
Pradesh indicating the location of the rivers Sone and 
Mahanadi and nearby cities. The cities with a 

population more than 10 lakhs is indicated by the 
numbers beside the nodes in the figure where the 
water can be supplied by the river basin. The road 
distance between cities is considered for analysis 
which might be slightly different from the actual 
distance. In this analysis the marginal error is ignored 
because the current work proposes only a technique 
to find the best suitable shortest path and not practical 
real path for the project. 

 
 
IV. DEVELOPMENT OF GRAPHIC MODE 
 
For the analysis, Dijkstra’s algorithm is considered 
which is mainly based on GTA. This algorithm was 
created by Edsger W. Dijkstra, a computer scientist in 
1956.The algorithm finds the shortest path between 
the nodes in the graphical model. The shortest path 
between the source and all the other nodes in the 
graphical model can be obtained, thus giving a 
shortest path tree. 
When the source node is given, the algorithm gives 
the shortest path between the given source node and 
all the other remaining nodes. By selecting a single 
source node and a single destination node, this 

algorithm can be used to find the shortest path 
between them. 
 
The network consists of 64 nodes which represent 64 
locations. It is represented by a 64X64 matrix. A 
point of Sone river at Patna is considered to be the 
source. The destination is considered to be 
Kendrapada. The inter-nodal distances is fed in the 
algorithm. The shortest path that links both the rivers 
and passes through the nearby cities is obtained. The 
rivers flow towards the eastern part of India due to 
gradient and joins Ganga (Sone river) and the Bay of 
Bengal (Mahanadi river). Therefore, North-east to 
south is considered to be the forward path. The result 
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from the analysis shows that the link is along the 
nodes 1-2-9-19-62-63 which is the shortest path 
indicated as highlighted path. This path shows the 
linking of the two rivers from Patna to Kendrapada. 
The net distance of the link is 1342.4 kilometers. The 
link passes near the cities Patna, Bhojpur, Bhabua, 
Sonbhadra, Jamtara, Simdega, Sambalpur, Angul, 

Cuttack, Bhubaneshwar, Puri and Kendrapada. It will 
fulfill the requirement of water for cities whose 
population is over 10 lakhs. The nearby cities can be 
fed through the tributaries of these rivers. Many 
parameters like the available gradient, physical 
terrain, habitat etc. must be considered for the 
development of the practically feasible model.  

 

 
 
CONCLUSIONS 
 
The current work is just an example of various 
methods which are available for the implementation 
of a feasible proposition for interlinking of rivers. 
The content of this research does not give a 
conclusive result; it provides the right direction to 
assess the feasibility of the project. This approach 
provides a realistic and practically feasible plan to 
link all the rivers of a country. In order to model a 
conclusive plan, the concerned authorities of the 
country will have to coordinate. The hope is that the 
concerned authorities, NGOs, and other stakeholders 
will brainstorm to develop a plan of action for 

effective water management of the country through 
proper implementation of the proposal. 
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