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ABSTRACT 

The purpose of our project is to apply the tool of Geographic Information System (GIS) in study area of 

facilities and process planning for the betterment in the healthcare sector of Tamil Nadu. The project aims 

to carry out work to find the optimized suitable location for government healthcare facilities in the state by 

cumulating the information obtained from GIS and correlating it with the data obtained from various 

sectors of Tamil Nadu and then implementing statistical tools of standard deviation and variance. Hence 

this project will be an initial and a critical step to select an optimized and an organized location from the 

results obtained thereby developing the heath care sector in Tamil Nadu. 
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INTRODUCTION 

A geographic information system (GIS) is a 

system used to design, capture, manipulate,store, 

manage, and analyze all types of geographical 

data.  GIS applications are tools that allow users 

to create queries which are interactive , help in 

analyzing spatial information , correlate and edit 

the data in form of maps and finally conclude 

presenting the results of all these 

operations[1].GIS  is also  referred as geographic 

information science (GI Science) the science 

underlying geographic concepts, applications, 

and systems[2]. 

This data is usually combined with tabular data 

which is known as attribute data .Attribute data 

is basically appended in Tabular format to spatial 

features.  A typical example of this would be 

market. The appropriate location of the market is 

the spatial data. Additional data such as the 

market products, stock capacity would make up 

the attribute data [3].  

It is the cumulation of these two data types that 

makes GIS an effective tool in the area of 

facilities planning through spatial analysis [4]. 

GIS cannot be considered just software because 

people and numerical methods are combined 

along with the software to enable spatial 

analysis, manage big data and display 

information by mapping [5]. 

GIS finds its importance in both problems 

solving as well as decision making processes, as 

well as for visualization of data in a spatial 

environment.  It can be used to determine (1) 

features location as well as also for those linked 

to it, (2) where there is an actual need of 

location, (3) density of the given features within 

the given boundary, (4) detailed information 

about ongoing activities in the vicinity (5) 

detailed information about the activities in the 

neighbourhood, and (6) and how a specific area 

has improved or deteriorated over time by 

studying the causes for the same [6-8]. 

STUDY AREA 

The study area is the southern state of Tamil 

Nadu in India. The states’ coordinates are 

11.1271° N, 78.6569° E. Tamil Nadu, being a 

coastal state is prone to various water-borne 

diseases like cholera, acute diarrhoeal diseases 

(ADD) etc. The state is having 33 districts and a 

population of 6.79 Crores as in 2012. The sex 

ratio is 996 females per 1000 males, the 

population density is 555 and literacy rate of the 

state is 80.09%.  
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METHODOLOGY 

The objective of our paper is to determine the 

best location where our healthcare facility can be 

located using GIS. Hence we have carried out a 

simple statistical approach for accomplishing the 

same. This model follows four basic steps 

Step1: The first step of our model involves 

gathering data from various districts of Tamil 

Nadu [9]. This data includes the number of cases 

of Actual Diarrhoea disease and cholera as well 

as the number of deaths caused by the same. 

Given below is the data list. 

 

Fig. 1: Cases of cases and deaths in Tamil Nadu due to Acute Diarrhoeal Diseases (ADD) 

STEP2: The second step is the selection 

process. Now in order to get the best results we 

need to locate the facilities in an area which is 

more prone to cases and deaths. Hence we 

selected three regions with the maximum cases 

namely Cuddalore, Vellore and Tiruchi 

districts. Out of these three we need to find the 

best district where our facility can be located 

[10]. 

STEP3: After collecting the data we have 

focused these three areas. We have followed a 

simple statistical approach . The statistical 

tools used in our paper are Mean, Standard 

deviation and Variance. The purpose  of using 

these tools is to calculate which area out of the 

three  is more prone to such cases in the given 

period of years and also to measure how much 

deviation is there from the mean . The image 

below represents the calculations carried out . 
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Fig. 2: Manual Numerical Calculations for finding the most suitable location for health care facility for Acute 

Diarrhoeal Diseases (ADD). 

Step 4: This is the final step which is the 

conclusion drawn from the above results .The 

following numerical results was obtained for 

the Cuddalore District: 

Mean (for cases):13302.625 and Mean (for 

deaths):2.75 

Variance (for cases):68440680 and variance 

(for deaths):8.6875 

Standard Deviation (for cases):8272.8882 

and Standard Deviation(for deaths):2.94746 

From the above results we interpret and 

conclude that Cuddalore district is facing the 

most difficulties and is most prone disease 

area. Hence we need to locate our district in 

this district out of the other districts in Tamil 

Nadu to get the best outcome. 

EXPERIMENTAL WORK 

After getting the numerical data for all the 

districts, the geographic information was 

mapped by using ArcGIS Software. Different 

GIS layers were used in the study including the 

population density and the existing healthcare 

facilities in the region [11]. The study showed 

that the ADD and Cholera are more common 

in female worker population in Tamil Nadu. 

Therefore GIS map for female workers density 

were drawn using different layers. (Fig.3) 



 
 

ISSN(Online) : 2456-8910 
International Journal of Innovative Research in Applied Sciences and Engineering 

(IJIRASE) 
 Volume 2, Issue 9, DOI: 10.29027/IJIRASE.v2.i9.2019, 319-324, March 2019 

 

    Vol. 2 (9), March 2019, www.ijirase.com                                                                     322 
 

 

Fig.3: GIS map showing the population density of female workers in and around Cuddalore, Tamil 

Nadu. 

The healthcare facility location should be well 

connected to highways and railway. Therefore 

using transportation layers in GIS tool the 

transportation maps in and around Cuddalore 

were drawn. (Fig.4) 

 

Fig. 4: GIS map showing the presence of highways and railway in Cuddalore, Tamil Nadu. 
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The next step is to determine the location of 

existing healthcare facilities around Cuddalore. 

For this we used the layer Health India to draw 

the map along with Tamil Nadu Highway layer 

and then superimposed the maps [12-13]. 

(Fig.5) 

 

 

 

 

Fig. 5: GIS map showing the highways and existing health care facilities in and around Cuddalore, 

Tamil Nadu. 

RESULTS AND DISCUSSIONS 

The most suitable location for the 

establishment of healthcare facility for acute 

diarrhoeal diseases was found to be the 

Cuddalore District in Tamil Nadu. Several 

layers were added on ArcGIS and the maps 

were overlapped [14-15]. It is well connected 

to roadways and railways with frequent 

occurrence rates of transport. The 

establishment of healthcare facility will impact 

most number of patients and will prove to be 

beneficial and efficient use of public money. 
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