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INTRODUCTION
ÅThemajor challengesfacedby a developingcountry is to provide

the sufficientinfrastructurefacilitiesto the growingpopulation

Åcomplicated problems can be easily solved by Geographic
InformationSystem

Å It isefficient in

ïmanaginga largespatialandnonspatialdatabase,

ïintegrateinformation,

ïvisualizethe nature,

ïpresentthe powerful ideasand

ïto developeffectivesolution.



Åto examinethe distribution of the existingutility
service facilities such as Education,Health and
Transport.

Åto determine the existingrelationshipamongthe
utility servicevariablesand

Åto analysethe spatialpattern of servicevariables
using GIS in order to bring out the spatial
disparity.

AIMS AND OBJECTIVES



STUDY AREA

The total geographic area is 12,644 sqkm.

Graticules of 77º 07' E to 78º 30' E longitudes and 9º 30' N to 10º 52' N latitudes.

1053 villages and 82 towns in 35 blocks of 19 taluks. 

The total population : 55,95,165 persons

Males : 28,24,486 persons 

Females :  27,70,679 persons



METHODOLOGY & DATABASE
Å Censusof IndiaMapsdigitizedusingArcGISversion9.2 software

Å Population, Education,Health and Transport facilities located at block level has
been collected from the Censusof India Publications,2001and are attributed to
the blockpolygons

Å educationrelated servicevariables

ï Primary school, Middle school, Secondary school,

ï Higher Secondary  and Colleges

Å health facility servicevariablesincluding

ï Allopathy,Homeopathy,Ayurvedic,UnaniandNursingHome

ï Maternity andChildHealth,PrimaryHealthCentreandMedicalPractioners

Å transport facilities

ï the length of National Highways,Statehighways,Metalled roadsand Railways
the network indiceslike the numberof nodes,edgesandroad density

Å Correlation,FactoranalysisandRegressionModel



RESULTS AND DISCUSSION



Relation between the Population and Utility Service Variables
Population Characteristics/ 

Utility Services

Total population SC Population ST Population Population

0-6 age group

Literates

Primary School 0.10 .376(*) 0.16 0.06 0.03

Middle 0.10 .412(*) 0.16 0.19 0.17

Secondary 0.15 .342(*) 0.16 0.20 0.19

Higher Secondary 0.17 0.24 0.29 0.20 0.20

College .511(**) .395(*) 0.26 .570(**) .547(**)

Allopathic 0.12 0.04 0.02 0.27 0.27

Ayurvedic 0.08 0.22 0.19 0.05 0.04

Unani 0.28 -0.03 0.04 0.26 0.25

Homeopathic -0.01 0.01 -0.04 0.10 0.11

Maternity & Child Welfare
-0.05 .386(*) 0.10 -0.18 -0.17

Health Centre 0.09 .568(**) 0.19 0.04 0.03

Primary Health 0.04 0.32 0.21 0.01 0.01

Primary Health Subcenter
0.15 0.15 -0.29 0.08 0.08

Nursing Home 0.27 .538(**) 0.13 0.24 0.23

Registered Private Medical 

Practitioner 0.00 .497(**) 0.27 0.07 0.03

Subsidised Medical Practitioner
0.05 .557(**) .429(*) 0.03 0.00

National Highway .948(**) 0.00 -0.08 .947(**) .964(**)

State Highway .919(**) 0.05 -0.03 .900(**) .912(**)

Major Roads .911(**) -0.03 -0.01 .908(**) .927(**)

Railway line .949(**) 0.05 -0.05 .932(**) .952(**)

Road Density .935(**) -0.01 -0.07 .931(**) .949(**)

Nodes .397(*) 0.20 0.27 .501(**) .471(**)

Edges .404(*) 0.30 0.28 .498(**) .473(**)



Å the higherleveleducationissignificantlyrelated to the population variables.

Å The SCpopulation has significant positive coefficient to the educational utility
servicesat 0.05 level, since these rural folks are served by the government
institutions.

Å Likewisethosepopulationsarealsoservedby the rural health careservices.

Å The Maternity and child welfare variable shows negative relation with Total,
0-6 agegroupand literate population in contrastto the SC/STpopulation.

Å All the 7 variablesof transport utility serviceshows high relation becausethe
blocksarewell connectedby road andrailway facilities.

Å The SC/STpopulation shows insignificant relation due to the fact that they are
dominated over the hilly and foot hill zones where the transport facility is
meager.

Correlation - Inferences



Population and Utility Service Variables ςAn Eight Factor Solution



Table 2 Population and Utility Services - Component Matrix of the eight factor solution

Population/Utility 

Services

Component

1 2 3 4 5 6 7 8

AREA -0.131 0.23 0.23 - 0.082 -0.622 0.14 0.468 0.222

Total Population
0.947 -0.201 0.135 -0.138 0.034 -0.102 0.005 0.0004

SC Population 0.245 0.612 0.331 -0.04 0.167 -0.459 -0.125 0.137

ST Population 0.09 0.449 0.17 -0.166 -0.553 0.186 -0.06 0.31

0-6 Population 0.974 -0.163 -0.01 -0.05 -0.02 -0.02 -0.02 0.009

Literate 0.973 -0.198 -0.02 -0.05 -0.01 -0.03 -0.009 -0.01

Primary School 0.166 0.546 0.383 -0.218 0.463 0.364 0.178 0.03

Middle 0.32 0.735 -0.434 0.07 0.247 -0.04 0.168 0.152

Secondary 0.282 0.594 -0.434 -0.295 0.213 -0.03 0.06 -0.02

Higher Secondary 0.297 0.607 -0.393 -0.344 -0.006 0.08 0.103 -0.28

College 0.648 0.497 -0.188 -0.003 -0.136 -0.168 -0.003 -0.05

Allopathic 0.353 0.36 -0.466 0.452 -0.04 0.188 -0.134 -0.367

Ayurvedic 0.06 0.127 0.259 -0.06 0.24 0.321 -0.457 0.425

Unani 0.276 0.02 0.313 -0.266 0.276 0.669 0.04 -0.297

Homeopathic 0.165 0.121 -0.483 0.603 0.07 0.106 0.13 -0.06

Maternity & Child 

Welfare -0.06 0.336 0.657 0.175 0.1 -0.193 0.387 -0.144

Health Centre 0.149 0.599 0.562 0.114 0.02 -0.121 -0.211 -0.272

Primary Health 0.114 0.476 0.395 0.309 -0.129 0.06 0.446 -0.141

Primary Health 

Subcenter 0.05 -0.254 0.219 0.316 0.591 -0.224 0.253 0.293

Nursing Home 0.278 0.45 -0.204 -0.557 0.03 -0.457 0.09 -0.01

Registered Private 

Medical Practitioner
0.171 0.648 0.121 0.431 -0.111 -0.131 -0.317 0.154

Subsidised Medical 

Practitioner
0.136 0.584 0.458 0.05 -0.165 -0.01 -0.407 -0.27

National Highway 0.915 -0.375 0.06 0.03 -0.02 -0.02 -0.003 -0.03

State Highway 0.871 -0.386 0.209 0.003 -0.04 0.02 0.01 0.005

Major Roads 0.875 -0.419 0.09 0.05 -0.121 0.02 0.05 -0.02

Railway line 0.904 -0.367 0.116 0.01 -0.03 -0.09 0.005 -0.01

Road Density 0.895 -0.421 0.08 -0.02 -0.04 -0.02 -0.003 -0.03

Nodes 0.605 0.425 -0.158 0.134 0.01 0.273 0.03 0.355

Edges 0.617 0.483 -0.17 0.116 -0.05 0.171 0.05 0.257

Extraction Method: Principal Component Analysis. 

8 components extracted. 



Population and Utility Service Variables ςAn Eight Factor Solution

Component Description Initial Eigen Value Percentage of

Variance

I Total Population and Transport 8.7 30.08

II SC/STPopulation Educational and Rural Health 5.6 19.39

III Maternity, Child Welfare and Health Centre 2.9 9.95

IV HomeopathyHealth Centre 1.7 5.9

V Primary Health Sub-Centre 1.6 5.7

VI Unani Health centre 1.5 5.1

VII Block Area 1.3 4.5

VIII Ayurvedic Health Centre 1.2 4



Population and Utility Service Variables ςThe Spatial Pattern
Table 4 . Location Based Service Dimensions - Factor Loading Matrix of the eight factor Solution and 

Regression Residuals

BLOCK
Components

I II III IV V VI VII VIII

Alanganallur -0.21 -0.37 -0.69 -0.68 -0.25 -0.80 0.14 0.28

Chellampatti -0.28 -0.51 -0.23 -0.51 -0.98 0.01 0.62 -1.11

Kallikudi -0.29 -0.59 -0.41 -0.90 -1.15 -0.45 -0.92 0.03

Kottampatti -0.19 -0.65 -0.47 -0.50 0.10 -0.06 0.20 -0.53

Madurai East -0.05 -0.14 -0.56 -0.87 -1.10 0.53 -0.16 1.72

Madurai West 5.68 -0.45 -0.29 0.21 -0.20 0.04 0.03 -0.01

Melur -0.18 0.23 0.47 -0.31 0.43 4.41 -0.72 1.40

Sedapatti -0.25 -0.41 -0.40 -0.48 0.71 -0.26 0.03 -0.20

T.Kallupatti -0.24 0.00 -0.66 -0.60 -0.87 -0.60 -0.07 -0.53

Thirumangalam 0.00 -0.12 -0.29 0.09 -0.90 2.14 -0.71 -1.05

Thiruparangundram 0.04 2.28 -0.09 0.56 -0.04 0.61 0.51 1.22

Usilampatti -0.10 -0.41 -0.75 -0.21 -0.69 -0.46 -0.58 -0.68

Vadipatti -0.16 0.38 -0.61 -0.89 -0.88 -0.61 -0.31 -0.83

Andipatti -0.31 0.45 0.62 -0.72 -0.80 -0.45 3.14 1.30

Bodinayakanur -0.24 -0.18 -1.14 1.49 1.06 -0.38 -0.03 1.91

Chinnamanur -0.42 0.58 -0.52 0.74 -0.22 0.38 0.62 0.55

Cumbam -0.41 0.45 -0.88 0.93 -0.70 0.44 -2.01 -0.82

Myaladumparai -0.16 -1.07 -0.39 -0.61 0.55 -0.93 -1.07 0.44

Periakulam -0.11 0.54 0.40 3.07 0.67 -1.06 0.20 0.57

Theni -0.24 0.50 -0.47 3.10 -1.00 -0.04 1.17 -1.47

Uthamapalayam -0.33 -0.10 -0.69 0.86 -0.80 -0.41 -1.32 -0.06

Attur -0.25 0.27 -0.09 -0.17 -0.65 0.04 0.26 0.15

Dindigul 0.34 4.47 -0.17 -1.69 0.32 -0.69 -0.03 -0.85

Guziliamparai -0.22 -0.89 0.32 -0.48 0.39 0.08 0.33 -1.34

Kodaikanal -0.15 0.41 -1.06 -0.45 4.12 -0.22 -1.08 -0.83

Natham 0.02 -0.63 0.02 -0.20 1.30 -0.08 1.32 -0.16

Nilakkottai 0.08 -0.39 1.22 -0.52 0.67 -0.88 -0.19 2.13

Oddanchatram -0.12 -0.47 1.07 0.42 1.07 1.30 1.15 -1.64

Palani 0.05 0.48 4.57 0.28 -0.33 -0.89 -2.00 -0.17

Reddiyyarchatram -0.15 -0.88 0.95 0.17 0.88 0.19 1.03 -0.98

Shanarpatti -0.16 -0.46 0.51 -0.52 -0.02 -0.39 0.83 -0.23

Thoppampatti -0.27 -0.57 0.01 -0.61 0.13 0.18 0.86 0.73

Vadamadurai -0.10 -0.76 -0.10 -0.46 0.00 -0.51 -0.38 0.39

Vattalakundu -0.34 -0.55 -0.26 0.69 -0.30 -0.49 -1.13 1.33

Vedasandur -0.26 -0.43 1.05 -0.23 -0.52 0.33 0.23 -0.66



Population and Utility Service Variables ςThe Spatial Pattern of 
four Primary Factors


