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ABSTRACT

Geographic Information System (GIS) isaversatile tool with increased speed
due to many available software packages. Gl Stechnology isaptly suited to
integrate datain a multidisciplinary geoinvestigations. It is not only speedy
but it is cost-effective which is essential for a developing economy like
India. GISshave played an extremely important role in vehicle navigation,
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landdlide hazard zonation, health and human services, mining & earth sci-
ences, disaster research, marine, coast & oceans research, defense and
intelligence and in e-governance. This paper describesthe value of GISin
education and fundamental of geoinformatics also to know how it works
and how to select, implement, and manage a GIS. This article will benefit
students or scholars who do not have prior knowledge of this system.
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INTRODUCTION

When Information Technology (IT) fuseswitha
branch or disciplineof science, thereisorigin of anew
branch of science. Thefusion of IT with Chemistryis
Cheminformatics, thefusionof IT withbiology andbio-
technol ogy isBioinformatics. Nowadaysanew branch
isbuilding. Itisthefusion of IT and Geology. Thisnew
branchiscalled Geoinformaticsor it can betermed as
Geographic Information System (GIS).

Gewin had described that the US Department of
Labor identified geotechnol ogy asoneof thethreemost
important emerging and evolving fields, along with
nanotechnol ogy and biotechnol ogy. Job opportunities
aregrowing and diversifying asgeospatia technologies

provether vauein ever moreareas. A GISisan orga
nized collection of computer hardware, software, geo-
graphic data, and personnd designed to efficiently cap-
ture, store, update, mani pulate, analyze, and display dl
formsof geographicaly referencedinformation. Incom-
mon parlanceé?, aGlSisaconfiguration of computer
hardware and software specifically designed for the
acquisition, maintenance, and use of cartographic data.

The design of aGIS has a so kept pace with ad-
vancesin computer technology. GIS vendorshavein-
corporated object-oriented technology into the user
interface design sincethe 1990s. According to various
researcher®4, itisvery powerful tool for processing,
andyzing and integrating spatia datasats. Wright et al.l
have described that GISisaproblem-solvingtool. Ac-
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cording to himwe should becomeproficientin applying
thetool correctly and efficiently. A GISismost often
associated with maps. Campbell et al.¥ demonstrated
the successful identification of hard rock with fel dspar
(porphyry)-molybdenum depositsusing pre-drilling ex-
ploration dataand an artificia intelligence program.

Tomlinson® provided an early account about the
history of GIS and he has al so published number of
publicationsonthis. Even he hasalso provided dur-
ing the 1960sin the early days of theworld’sfirst
GIS, the Canada Geographic Information System”
(CGIS), which had a strong environmental thrust,
there was aconcern with the analysis of the spatial
data sets stored within the GIS. Tomlinson has been
known asthe“father of GIS,” particularly for hisuse
of overlaysin promoting the spatial analysis of con-
vergent geographic data

Inthelate 1960s and 1970s plethora of research-
erd™ have donetheir research on GIS-rel ated work.
The year 1962 saw the development of the world’s
first true operational GISin Ottawa, Ontario, Canada
by thefederal Department of Forestry and Rural De-
velopment.

TheYear 2005 isavery important year for thede-
velopment of internet GIS. Many significant changes
havetaken placein thisyear intermsof new technol -
ogy, new services, new infrastructures, and new users.
Theyear 2005 will be unforgettablein the history of
internet GIS. We hope that at the end of 2010, we
might be ableto see moreinternet GIS applications
emerged from thethousands of Gl Servicesand become
the ONE. Let’swait and see.

REMOTE SENSING (RS) - GISINTEGRATION

By integrating RSwith GIS, an even greater poten-
tial for environmental applicationsisachieved. Ehlers
et al.['% and Shelton & Estes'Y took effortsto inte-
grate thesetechnol ogies. Debate has been focused by
numerous geo-scientists'2%3 on different waysthein-
tegration may beaccomplished. TheUSmilitaryisthe
firstindustry to adopt GISand RSonalargescale.

Yang et al.!* presented an gpplication of GIStech-
nologiesfor thestudy of channd migrationintheactive
Yellow River Delta, China. They have also madean
attempt to demonstrate the utility of satellite RSinte-

grated withaGISininvestigating channel migration.
Chagarlamudi and Plunkett!*™ have described about the
two new technological toolsviz. RSand GISthat have
emerged to meet thisever-increasing demand for more
preciseandtimelier information. They havealso em-
phasi zed theneed for integration of RSand GIS, isthus
inevitable and israpidly emerging because of the com-
plimentary roleplayed by thesetechnol ogiesinresource
management.

The casestudies of applicationsof GlSfor survey-
ingand mappingin severa new areasrecently tried and
proved which has been discussed by Dattd*®. Plethora
of researchers'"-?2 has been worked on variousissues
usingthisintegration.

GPS-GISINTEGRATION

GPSisaGlobal Positioning System. Thisisare-
cent device used for identifying the position and move-
ment of objects on the earth surface. It looks like a
mobile phone, which capturesignasfrom multiple sat-
ellitesand providesinformation on thelocation of a
place, giving detall sabout the latitudesand longitudes.
Thisdeviceishighly useful for defense purposetofind
out the location of enemy camps, missing soldiers,
arcrafts, etc.

Thepower of GPS-GISintegrationisimmensewith
numerous applicationsin variousfieldssuch asagricul-
ture, environment, defense, natura resources manage-
ment, health and businessetc. Kulkarni and Kamathi3
have developed ared -time GPS-GISintegrated sys-
temonan experimenta basisusing TransCAD asaGIS
platform, whichisthefirst and probably only GI S soft-
ware, designed specifically for use by thetransporta-
tion professiona sto store, display, manageand andyse
transportation data

Harrington?!! had described about the utility of
component technologies such asActiveX that enable
GISand GPS componentsto beincluded within the
same code. GPS providing enhanced capabilitieswhen
integrated with video or digital cameras, with airborne
and satellite RS systems and when used in conjunc-
tionwith GIS.

Pfister® have made adetailed review for adis-
cussion of video mapping. Cornelius and Sear?® have
studied onintegrating GIS and GPS datahasimproved
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environmenta characterization, modeing and decision
support. Giles and Speed®” had discussion on emer-
gency management during natura disasters.

Corbley?®, Michelsen?? and Stevenson & Rob-
ing® were conducted adetailed study of thisintegra-
tionin archaeol ogical research. Wilson et al.*! carried
out adetailed research on water resources utilizing this
integration.

The GPS-GISscience, dthough il initsinfancy in
India, isthemost efficient of all theavailablewaysto
achievethistarget. We can befully assured of asmooth
ride even on the busiest of the days soon.

GISDATABASE

A databaseisameans of storing and sorting data.
A GISisaunique kind of database of the world. In
GIS, the database is created to collate and maintain
information. Thegeographica or gatiad information has
two fundamenta components, Firstly, location (posi-
tion) of thefeature (whereit is), for examplelocation of
amine, city or apower plant and secondly, the attribute
character of thefeature (what it is), for exampl e, topo-
graphic elevation, or land form typeetc. In GIS, the
thematicinformationisstoredin datalayers, frequently
called coverages or maps. A coverage consistsof aset
of logically related geographic features and their at-
tributes. Theattribute dataare stored astablesinadata
file. Thevariousdataare managed and maintained in
DataBase Management Systems (DBMYS). Thereare
twomankindsof GISdatabase, oneisthe Vector based
GISand another oneis Raster based GIS.

Vector based GIS

The datafor each overlay is stored as a series of
pointsin adatabase. When these pointsare projected
on thecomputer screen, they areautomatically joined
by lines. Each set of pointsisa“layer” and can beturned
on an off, making the layers appear or disappear. The
rel ationshi ps between layers can thus be studi ed.

Raster based GIS

Each layer ismade up of complex set of “pixels’
somewhat like the dotsin a newspaper photo. Each
pixel isindividudly stored in thecomputer file, making
thesefilesvery large. Raster GISisused for modeling

when each pixel isgiven avaueand can be compared
with pixelsin adjacent layers.

Data mode

Plethoraof datamode shasbeen used for GlSdata
representation techniquesand their implicationin spa
tial datamanagement. Peuquet®@ overviewed an ex-
cdlent review of thiscollection. Thegeodatabaseispart
of ArcObjects, a collection of thousands of objects,
properties, and methods.

Ungerer & Goodchildi® weremadeanew imple-
mentation us ng the Component Object Modd (COM)
technol ogy. Based onthe COM technol ogy, ArcObjects
providesthefoundation for ArcGIS Desktop. ArcGIS
and the geodatabase were engineered to support this
knowledge-based approach. They enablethe creation,
use, management, and sharing of all e ementsof geo-
graphicknowledge.

The National Hydrography Dataset program uses
the acronym NHDIinGEO for their new data in
geodatabases. NHD may be setting a precedent for
data delivery in the future. As of early 2004, the
program’s website offers a geodatabase called
NHD_Geo july3.mdb as sample data that can be
downloaded. Thecoveragemode usesthesub classes
of regionsand routesto storesomeof the samefeature
classesin NHDInGEO. Thisgeodatabasemodel isre-
placing the program’s coverage model called
NHDinARC. Similarly, many commercia sourcesare
providing digital datasuitablefor usein Gl Ss.

Carlotto*! had stated that incompatibility might
propagateerror in Gl Sand environmenta modeling ap-
plications. Koch et al .* have described the advances
in CAD and GIS systems have eased datatransfer be-
tween these systems. According to Levinsohn®, more
important isthe need to advance GI Sfrom acomputer-
aided mapping tool to onethat can routingy perform
gpatio-tempora anayses.

Geochemical data

Geochemical dataareoften conjunctively used with
geological and geophysica data. Thedatamay consist
of thedistribution of major e ements, minor e ements,
ionic complexesor therd ativedistribution of somecon-
dituents. Geochemicad methodshavebeen, by andlarge,
ground based. Thetechniqueinvolveslaying of base
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linesand grid and then sampling of rocks, soil and wa-
ter followed by their chemicd andlysis.

Geochemicd datamanagement dependsonthede-
velopment of computer hardware and softwareandis
divided into three phases viz. the primary phase, the
secondary phase and the third phase. In the primary
phase, datamanagement isbased onfilesystem. Inthe
1970sin Chinageochemical datawere prepared by
filesaccording to different element. In the secondary
phase, geochemica databasewereorganized by using
DBM S-dBase, Foxbase, FoxPro. These wererecog-
nizedinthe 1980sin Finland, England, USand China
etc. DBM S providesconventiond dataquery and man-
agement functionsin DOS and Windowsoperating sys-
tems.

Inthethird phase, progress of the Object-Orienta-
tion database, the GI S technique and www internet en-
hance geochemical dataapplicationinto anew mile-
stone-huge datamanagement, visualizing query and
view, dataexchange by internet, synthesi zing applica
tion system of geochemical exploration on Gl S-base
thesewereestablishedin 1990sin US, Canada, Aus-
traliaand Chinaetc.

Intermsof geochemica datafestures, modern com-
puter techniques and obj ect-ori entation database char-
acterigtics, ahigh efficiency and va uable geochemica
datatool for exploration geochemistsisdesigned to
realize visualizing datamanagement, convenient data
guery and favorable data application. An important
application of geochemical dataisthe assessment of
mineral resourcesinregiond scale.

Intheearly daysminera explorationisthekey tar-
get. However it isevident that geochemical datacan
givebasic support and many cluesfor multi-disciplin-
ary research and of multi-purpose application.

GeoMDI'S 2000

Regiona Geochemical Database and Information
System (GeoM DI S 2000) isasoftwaretool for explo-
ration geochemists, which has been developed origi-
nally to meet thedemand of regiona geochemical ex-
plorationin Chinaand also to be suitablefor applica-
tion of geochemical exploration in other countries of
theworld.

GeoMDIS 2000 breaks off the mode of one sys-
tem managing oneregiona dataand graph. Graph man-

agement ison thebasisof GIS. Conventiona regiona
geochemistry survey datacan be processed and ana-
lyzed inthissystem. All kinds of basic geochemistry
thematic map can be generated using GeoM DIS 2000
such as contour map, colorful map, shade map, plan
section map, anatomy map and section map etc.

GeoM DIS 2000 can d so communicate with other
common GIS softwarein geology and other datadis-
posd softwaredirectly. Hence, it isimportant to choose
the suitable softwarefor geochemica dataapplication,
inwhichthefunctionsshouldind udedatamanagement,
dataandyss, and interpretation of geochemica anoma:
lies; geochemica mapsgeneration and dataimport and
export.

GISSOFTWARE

GIS meansof viewing geographic databy using
computer software, whichvisudizesgeoreferenced data
inlayers(overlays) and can be used for comparisons
and analyses. In modern times, database has become
synonymouswith computer software designed for in-
put and rapid analysisof data.

The software performstransformation on raster
and vector data sometimes of differing datums, grid
system, or reference system, into one coherent image.
It can a so analyse changesover timewithin aregion.
Good GI S software can combine the Vector based
and Raster based GISs to some extent. ArcView,
Mapinfo, IDRIS, and GRASS are certain examples
of thistypeof software. Themarket for GIS expanded
steadily inthe early 1980s, astrade magazines, con-
ferencesand profess ond associations spread theword
of itsbenefits.

Open-source Gl Ssoftware

Open Source Software (OSS) has been maturing
over the last yearsinto robust, well-supported tools
whose code base grows exponentially. Open Source
GISisno exceptiontothistrend anditisnow ableto
addressthe needsof GIS professionalsworldwide.

Most OSS GI S productsrely on both open com-
munitiesand private companiesfor development, inte-
gration, technical support and training. Because of the
opennessof thesoftware, smal and medium-szecom-
paniescan eadly provide customi zed solutionsand ser-
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vices. Well-known open source GI S softwareincludes
GRASS GIS, Quantum GIS, MapServer, uDig,
OpenJUMP, gvS G and many others. In fact, OSS
GISisdready widely used in devel oping countriesfor
education and non-profit projects, but other usesare
quickly emerging aslocd publicand privateingitutions
become aware of the potential.

GISAPPLICATIONS

Vehiclenavigation

Langeand Gilbert® have stated that the Naviga
tion Satelliteand Ranging GPS (NAVSTAR GPS) isa
congtell ation of twenty-four dedicated satellitesorbit-
ing the Earth at adistance of 12,600 milesthat com-
prisearadio-navigation system permitting accurate de-
termination of locationsworldwide, 24-hoursaday, in
threedimensiond i.e. |aitude, longitudeand eevation.

SIMRAN isadeveloping hardware and software
toprovidered timetrain runninginformationtothepas-
sengers. Itisbeing devel oped utilizing the GPS by the
Research and Design & Standards Organisation
(RDSO), Lucknow, e-Logistics, Chennai andthellT,
Kanpur. Trials are conducted between Allahabad-
Kanpur, Kanpur-L ucknow and between Chennai-Ban-
galoresections.

Themajor objectiveof SIMRAN project wasto
devel op technol ogy for continuoudly tracking of every
trainfor itslocation, speed and direction of movement.
Thisproject wasbeing devel oped by utilising the GPS.

GlSindisaster research

Disaster researchersto providerich historica con-
text todisagter investigationsincreasingly used GIStools.
Disaster researcherd® have extensively documented
theuseof GISin planning for disaster management.
For themost part, the use of GISin disaster research’™®
hasbeenfor cartographic visudizationrather than spa-
tid andyss.

Thefocus of much disaster research today ison
prevention and mitigation. However, technologiesand
scenarios described here do not hold much promisein
helping predict or avert future calamities. They do prom-
ise, however, toimproveour ability to makemoresense
of disastersafter they occur, and understand how we
react individually and collectively associd creaturesin

timesof crises.

However, disaster management poses significant
challengesfor datacollection, monitoring, processing,
management, discovery, trandation, integration, visual-
1zation and communication of information.

Accordingto Varnes*) thelanddide hazard refers
totheprobability of occurrence of apotentialy damag-
ing phenomenonwithinan areaandinaspecifiedtime.
Brainard et al.[*Y have used GIS technology for as-
sessing risk intrangporting hazardouswaste.

Anbazhagan!*d and Pachauri & Pant*d have car-
ried out adetailed study in the Himalayasfor thel ast
few decades, they have proposed plethoraof field based
hazard zonation studieswith manud integration of data.
However these approaches have severa limitations.
However literature®4244 reveal sthat many attempts
have been made around the globe by using different
mode ssuch asdeterministic, statistical, heuristic etc.

Recently, Muthu and Petrou® have used ruled
based expert system to prepare alanddide aert map
using terrain factorsand triggering factors. They have
also used GIS and terrain factor maps derived from
aerid photographsand satelliteimagesin conjunction
withfiddinvedtigationsto preparelanddidehazard maps.

Numerous geo-scientistg*4 haveworked inthe
field of RSand GIStechnology and they found that it
has become possibleto efficiently collect, manipulate
and integrate avariety of spatial data, such as geo-
logical structural, surface cover and slope character-
istics of an area, which can be used for landslide haz-
ard zonation.

Guptaet al.[* and Sahaet al .*@ have made study
on landslide hazard zonation is from a part of the
Bhagirathi valeywhichisintheHimaayas. Verbruggen
et al.[*¥ have briefed about Geological Survey of Ire-
land (GSI), then why and when it hasformed theIrish
LanddideWorking Group (ILWG).

GISin health and human services

The United States Centersfor Disease Control, the
world’spremier disease-tracking organization, usesGIS
to study how toxic substances affect people’s health.
Authoritiesin Bangkok™ areresortingto aGlSto ease
thedengueepidemicinthe Tha capita. Bangkok gov-
ernor Apirak Kosayodhin stated that the GISwill help
thecity find critical epidemic areasand allow authori-
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tiestorefinethear focusinfighting theinfections.

Since January 1 2007, there were 3,089 cases of
denguein Bangkok, four of whichwerefatal. Withits
capability to store, view and analyze geographical in-
formation, especialy maps, the GISisnow atechno-
logical tool for addressing emergency cases.

The Jansakhya SthirataK osh (Nationa Population
Stabilization Fund) has undertaken auniqueexerciseof
mapping theexisting hedth facilitied® inthe country
right up tothedistrict level. An amalgamation of GIS
mapsand the Censusfigures of 2001, thesurvey gives
apicture of each district, its sub-district, prominent
townsand urban areas and the distance of each village
fromthenearest hedth center. Themapshighlightineg-
uitiesin coveragedown to every villageto enablere-
sources to be targeted where they are most needed.
Veterinary experts® areal so serioudy taking into con-
sderingthat itisright timethat Gl Stechnol ogy should
beintroduced at the block and district levelsfor dis-
easeforecasting so that theincidence of millionsof ani-
malsdying of various|etha diseasesevery year could
be brought down.

Geo-stientistsshould dso try todeveloparesearch
capability intheuseof GISand spatid analysisin medi-
ca geography, specificalyinsocid epidemiologica in-
vestigationsof chronicdiseases. Also geo-stientigssmust
shown interest in elucidating the rel ationshi ps of the
prevalenceand spatid distribution of heart diseaseand
strokewith underlying soci oeconomic structures.

GISin e-governance

Thelndian Ingtituteof Information Technology and
Management, Kerala (111 TM-K), aninstitute under
the State government, has announced®®® thelaunch of
the State’sfirst ActiveWeb GIS servicein public do-
main using Free and Open Source Software (FOSS)
Technology.

The Jharkhand stateprincipa secretary of IT briefed
that governancein Jharkhand isall set to go onling™
even a thegrassrootsleve. Hehasclamed that weare
adsotryingtouse Gl Sfor digital mapping of districtsso
asto know the exact location of avillage. GISwould
a so beusedto calculate how much rainfall an areare-
celvesinayear tofacilitateirrigation. The Jharkhand
government isasotrying to put emphasisonwater har-
vesting mapping using GISinthegroundleve.

Geogpatidly enabled e-government functionsin-
cludesstreamlined licensing and approval processes,
improved censusinformation, spatial datainfrastruc-
ture development to serve government, industry and
citizen, crime mapping, educetion, zoninginformation,
property information, publicinput into resource man-
agement and others.

GISinminingand earth sciencesresearch

Gl Senablesminera geologistsand mineoperators
tomineinteligently, efficiently, competitively, sefdy, and
environmentally. The biggest challenge before geosci-
entiststoday istolocate mineral deposits. To maintain
our economic growthwemust continuemining for min-
erals, and thisrequiresrigorousexploration strategies
for new depositsof dl types.

Rowan and Bowerg® haveintegrated lineament
structures derived from Landsat and SAR datawith a
databasefor known occurrencein GISfor better inter-
pretation of lineamentsfor minera exploration. Bonhan-
Carter et al.® haveintegrated the geologicd datasets
inGISfor goldinvestigation.

Bhan et al > were commonly used aeromagnetic
surveysto aidinthe production of geol ogica mapsdur-
ingminerd exploration. Conradsen and Harpoth® have
successfully used spectra characteristicsof limonitefor
mapping and exploration of hydrotherma deposits.

GISin marine, coast and oceansresearch

Rubec™ had briefed how GISis being used to
support research and management of coastal habitats
important to reef fishes. Also he had discussed theis-
suesrelated tothefunction of artificial reefsinrdation
to fish habitat regul ations. GIStechnology isrevol u-
tionizing geographic anayses and has many potential
fisheriesapplications.

TheMarine Resources Geographic Information Sys-
tem (MRGIS) isnow acomprehensivecoast wideGIS
database targeted for research and management of
Florid’smarinefisheriesand coastal ecosystems. The
locationsof coastal habitatsand many artificia reefsin
Floridahave been mapped using GlSand areavailable
to scientists, managers, and to the public.

TheHoridaMarineResearch Indtitute (FMRI) uses
theMRGISfor GIS, RS, and modeding studiesthat link
coastal habitat to marineresourcesin Floridato sup-
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port ecosystem management. The FMRI madeArcView
shapefilesavailableover theinternet® aspart of the
Statewide Ocean Resource Inventory (SORI)

A chart is atool for safe navigation at sea.
Satyanarayand®” overviewed of GISapplicationsinthis
environment using apaper chart asdatabase. Themain
focus of GIS applicationinmarineenvironment isfor
navigation at sea. The same data.can be used for other
non-navigationa applicationsusingthechart content as
database of marine environment.

Gl Sinwater, wastewater treatment and recycling
research

GISisbeingused asanintegrd part of theground
water information management and analysis. RSand
GIS coupled with the communi cation technol ogy plays
animportant rolein generating and disseminainginfor-
meation pertaining tothe ground water regimeboth qudi-
tativeand quantitative.

Numerousresearcherg®?% haveused RSand GIS
techniquesfor groundwater exploration and identifica-
tion of artificial recharge sites. Plethoraof geo-scien-
ti std®>%8 has been used GISto delineate groundwater
potential zone. Srinivasa Rao and Jugran®® have ap-
plied GISfor processing and interpretation of ground-
water quality data. GIS has al so been considered for
multicriteriaanalysisin resource evauation. Elkadi et
al.["@, Shahid et al."¥ and Bouitt et al . havecarried
out groundwater modeling through theuseof GIS.

Kamargju and Reddy!™ have used GIStointegrate
variousthematiclayersfor generation of ground water
prospect maps. Recently, with an objectiveto provide
safedrinkingwater supply to all the habitationsacross
thecountry, Rgiv Gandhi Nationd DrinkingWater Mis-
son, Ministry of Ruradl Devel opment, Govt. of Indiahas
embarked upon amajor programme of preparing asci-
entific databaseusing RSand GISinputs.

Singh et al.l"¥ have evaluated groundwater re-
sources potential in Kurmapalli watershed, Andhra
Pradesh, Indiausing GIStechnique. Intheir study area
well yield data has been prepared from themonitoring
of 438 existingwells. They have also made an attempt
tointegrate these datathrough the application of GIS
to delineate the groundwater potential zonesin hard
rock terrain.

Therefore, the utmost need for conservation and

efficient use of available water resources datafrom
maps and Gl Sstudies. GIS canintegrate administra-
tivepolicieswith availablewater resourcesand water
use. The enormous data on water resources, Socio
economic division and demographicsdatarequired for
planning can be efficiently led and sudied using GIS.

GISinland, wasteland reclamation and develop-
ment research

Gl Ssareparticularly important to government agen-
ciesand other privateand public concern dealing with
land rel ated information. Theevauation of land useis
animportant part inland resourcesinvestigation.

Theandysisof land potentiditiesusing GISismore
efficient method. Soitisamoreadvanced and efficient
method inland planning and now being practically used.
Noaline Jagaand Sundaram!™ have studied wasteland
development using Gl Stechnique. Inther study, an at-
tempt has been madeto use Gl Stechniqueto develop
the culturable wastel andswhich includes upland and
degraded forest, occupying morethan 70% of waste-
landsin the Usilampatti block of Usilampatti taluk,
Madurai district, Tamilnadu. IDRISI__ GIS software
package has been used intheir study.

GISin defenseand intelligence

GISisused for every specialization of the defense
industry in many nationsaround theworld. In Dhaka,
the capital of Bangladesh™, the policedecided toin-
gall thedigital surveillance system for traffic manage-
ment and crimecontrol, setting up aunified control room.
Under this* Command, Control and Communication
Systems” (C3S) initiative, one hundred and fifty five
survelllancecameraswill beingaled at fifty ninepoints
inthecapitd, includingitsnineentrancesand exits.

Policeofficidsinvolved withthe project believethe
systemwill provideacentraized command and control
systemwithanew fully digita mobileradio communi-
cationssystem of thetetra(terrestrid trunk radio) com-
munication standard. It will facilitate thelaw enforces
with Automatic VVehicle Location (AVL) systemwith
GIS. Thereisvirtually no end to therange of applica
tionsthat GIShasfound.

GISin education

GIStechnology isone of the hottest new research
toolsin academiatoday. It helpspeopleof dl agesgrasp
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thewaysin which geography matters. It hasdevel oped
over thelast 45 yearsto amature discipline that has
applicationsin any areaof geosciences. Thefield has
gained so muchinimportancethat themajor topics of
geoinformatics haveto beintegrated into geosciences
curricula, a few universities have to offer full
geoinformatics curriculato satisfy the urgent need for
geoinformation specidigts.

Inaddition, afew universitieshaveto offer training
for geoinformaticsspeciadists. Thefirst stepshaved-
ready been madeat avariety of universitiesaround the
globe. More hasto comein order that more expertson
geoinformaticsaretrained that society so urgently needs.
GlISisdsoatremendoustool for teaching non-science
subjects. GISisatool not only for students, but for
educatorsand administratorsaswell.

Theprocessof learning about GISisitsalf benefi-
cial to students. For studentsfrom elementary through
graduate school, Gl Sengages many learning stylesand
provides aframework for all types of academic sub-
jects. GIS continuesto beapowerful research and pre-
sentation tool for both studentsand faculty at the col-
legeand university level. GIShel psstudentsand teach-
ersengagein studiesthat requireand promotecritical
thinking, integrated learning, and multipleintel ligences
a any gradelevd.

Theimportanceof GISto educationisbeing rec-
ognized throughout theworld. We could seethe cur-
rent shortage in educated and trained surveyors and
GISprofessonasasan opportunity for current and fu-
ture students. Theimmediate needsof bridging thegap
between surveyingand GISislikdy toremanuntil there
ismore GIS expertisein thesurveying professonand
GISusersseetheneed for surveying expertisein build-
ing GIS spatial databases.

Therapid growth of GISusein society hascreated
ademand for education ontheuse of GISinmany in-
dustriesand for research. Perhaps most importantly,
GIShepsdevel op student’scritica thinking and prob-
lem solving skillsso they will becomemoreinvolvedin
their community and morerespons bleglobal citizens.

CONCLUSION

There have been numerous applications of GIS.
Therearetill many problemsthat await asolution and

thereforewestill will see many new developmentsin
GIS. Itispowerful and affordable computer hardware
and software, the GUI and public digital data have
brought GIS to mainstream use. Morerecently, GIS
has been used for crime mapping and anaysis, emer-
gency planning, land records management, market
andysisand trangportation planning.

Geo-scientistsshould beinterested inthe devel op-
ment of GIS; their integration with spatia modeling, and
their gpplicationintheinterpretation and understanding
of human resource problems. Generdly, Geo-scientists
and othersshould comeforward to start aninitiative
into GISand Society Perspectiveson Digita Earth.

Thegrowth of GISuseby law enforcement agen-
cieshascreated anew demand for GIS professionals
inthecriminal justice system. There are employment
opportunitiesfor GIS specialistsin crimeanayss, fo-
rensics, crime profiling, correction supervision, and
courtroom presentation. GIS has also become ajob
kill that isindemand.

GI S has been recognized as being at the heart of
much of thetechnical requirements of the profession,
requiring thetraining of anew generation of planners.
We hopethat researcherswill keep that date open on
their cdendarsand plan to contributeto thefurther in-
tegration of GISthroughinterdisciplinary scientificwork.
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