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GEOGRAPHY:

WRITING ABOUT EARTHWRITING ABOUT EARTH

In their writings, geographers  deal with
spatial relationships   

- Geo (earth) and
- Graphy (process of writing)



IINFORMATION NFORMATION SSYSTEM:YSTEM:

An information system  is chain of 

operations that takes us from planning the 

observation and collection of data, to storage and 

analysis of the data, to the use of the derived 

information, to use the derived information in 

some decision making process

GI            SGI            S



The function of information The function of information 
system:system:

is to improve oneis to improve one’’s ability to make s ability to make 
decisionsdecisions



What is GIS?What is GIS?

Geographic INFORMATION SYSTEM

It manages/combines large amounts of 
information

….linking the information to geographic locations 
(e.g. countries, districts, health facilities, schools, 
villages)

It allows for visualising and analysing data on 
a map



Components of GISComponents of GIS

Hardware (computer/printer)
Software (GIS, Windows, data base management)
Digital maps (boundaries, village co-ordinates etc)
Information (disease, programme data,HIS)
Analysis (maps, tables, charts)
Procedures (manpower, standardisation, 
co-ordination)
Decision-making ….action…response



CAPABILITIES OF GISCAPABILITIES OF GIS

GIS CAN ANSWER THE FOLLOWING QUESTIONSGIS CAN ANSWER THE FOLLOWING QUESTIONS

What is at.....?What is at.....?
Where is it....?Where is it....?
What has change since....?What has change since....?
What spatial patterns exist....?What spatial patterns exist....?
What if......?What if......?



CAPABILITIES OF GISCAPABILITIES OF GIS

LOCATION

CONDITION

TREND

PATTERNS

MODELLING



CONCEPT OF GISCONCEPT OF GIS

ANALYSIS

GIS 
DATA BASE

OUTPUT

INPUT

DATA
MANAGEMENT



GISGIS

is  a  toolis  a  tool



Database management Database management 
represents 85% of workrepresents 85% of work

in running a GISin running a GIS

GISGIS

GISGIS

GISGIS



SS GIS

Applica tions ?

Hardware & Software

85%85%

15%15%

Database 
Management

organizational impact

Implementing a GIS



What geographic data required for What geographic data required for 
an operational GIS?an operational GIS?

administrative boundaries
elevation
roads, rivers, lakes
national parks
urban areas
population distribution by 
administrative level



Core Geographic DataCore Geographic Data

settlements/villages
health facilities 
schools 
safe water points 
population by settlement



How does GIS function?How does GIS function?
Basemaps

- digitised maps with core geographic features
(admin boundaries, rivers, roads, elevation, villages, etc)

Databases
- Public health databases (survey results, census, DHS, disease

surveillance, health information systems, programme 
monitoring indicators etc)

GIS/mapping software

The Data are linked to the map by a geo-reference
(such as the name or ID of digitised boundary map or to the geographic 

co-ordinates of a point, such as a village)



Example of Example of 
Digitised Digitised BaseMapBaseMap











CambodiaCambodia









Linking data to a mapLinking data to a map



RatanaRatana KiriKiri

Databases that link to geographic areasDatabases that link to geographic areas



Malaria Monthly Cases Cambodia, 1998Malaria Monthly Cases Cambodia, 1998





Determining geographic Determining geographic 
distributions of diseasesdistributions of diseases











Monitoring over timeMonitoring over time

















Malaria morbidity 1998Malaria morbidity 1998
Laos, Vietnam, Laos, Vietnam, 

CambodiaCambodia



Number of severe malaria cases by region (1998)Number of severe malaria cases by region (1998)
Cambodia, VietnamCambodia, Vietnam--



REMOTE SENSINGREMOTE SENSING

is the science and art of obtaining information 

about an object, area, or phenomenon through 

the analysis of data acquired by a device that is 

not in contact with the object, area, or 

phenomenon under investigation



Electro-magnetic radiation,
which is reflected or emitted from an object,

is the usual source
of remote sensing data



A device used to detect the electro-
magnetic radiation reflection or emitted from an 

object is called

and vehicle carrying the sensor 

is called

REMOTE SENSOR OR SENSORREMOTE SENSOR OR SENSOR

PLATFORMPLATFORM







Lessons Learned: benefitsLessons Learned: benefits

GIS powerful tool for:  GIS powerful tool for:  
•• Analysing spatial trendsAnalysing spatial trends

•• Assessing resource allocationAssessing resource allocation

•• Planning and targeting resourcesPlanning and targeting resources

•• Action oriented managementAction oriented management

•• Monitoring over timeMonitoring over time

•• Advocacy / resource mobilisationAdvocacy / resource mobilisation



Indirect benefitsIndirect benefits
Puts people and health care on the mapPuts people and health care on the map
Basic planning tool for developmentBasic planning tool for development
Strengthens whole process of surveillanceStrengthens whole process of surveillance
Serves as common geographic platform for Serves as common geographic platform for 
convergence of disease surveillance & links to convergence of disease surveillance & links to 
HISHIS
Facilitates multiFacilitates multi--sectoralsectoral and multi agency and multi agency 
approaches to data managementapproaches to data management
Reconciles information needs at local level with Reconciles information needs at local level with 
those at global levelsthose at global levels



Assessing health services Assessing health services 
coverage and accessibilitycoverage and accessibility





Choice of GIS software/systemsChoice of GIS software/systems
GIS systemsGIS systems Target UsersTarget Users Type of training (time)Type of training (time)

Idrisi, ArcInfo,
ArcView Spatial
Analyst

urban planners, 
geographers, 
researchers

Specialised /very complex
•• Months

public health planners,
administrators, 
epidemiologists,
decision-makers, 
policy makers

Simple, self training 
•• Days

EpiMap,
HealthMapper

Specialised /Complex
•• Weeks

statisticians, data
managers,
epidemiologists

ArcView,
Mapinfo, Atlas GIS



What GIS is notWhat GIS is not

It is notIt is not a software for simply drawing maps.maps.

It does notIt does not just hold maps or pictures

It holds a database



Databases that contain points Databases that contain points 
(geographic coordinates)(geographic coordinates)











GISGIS

A geographical information system  

is an  is an  informationinformation systemsystem that is that is 

designed to work with designed to work with datadata referenced by spatial referenced by spatial 
or geographic coordinatesor geographic coordinates



GISGIS is a computer system capable of 

assembling,storing, manipulating, and displaying 

geographically referenced information, that is 

data identified according to their locations



SS GIS

Applica tions ?

Hardware & Software

85%85%

15 %15 %

Database 
Management

organizational impact

Implementing a GIS





THANK YOUTHANK YOU





Uses of GIS in public healthUses of GIS in public health

Determining geographic distributions of disease 
/health events
Strengthening surveillance information management
Analysing spatial trends
Assessing resource allocation
Planning and targeting resources & interventions
Monitoring diseases and interventions 
Advocacy & resource mobilisation



Potential ApplicationsPotential Applications

Epidemic forecasting & preparedness

Drug  resistance monitoring

Insecticide resistance monitoring

Strengthening malaria surveillance

Facilitating multi-disease surveillance

Improving management and health 
information systems



Potential ApplicationsPotential Applications

Community interventionsCommunity interventions

• Mapping of community health workers, 
chloroquine holders

• Mapping of  targets for indoor residual 
spraying

• Mapping of NGO/partner resources and 
intervention areas





Database Information SystemDatabase Information System

Database Concepts
1.  Non-Spatial Database

table, document ..

2.  Spatial Database

locational databases (geographic) 

+ attribute databases



Geographic data modelsGeographic data models

Analogue form : Maps  and  Drawings

Computer format :

1. Vector (points, lines and polygons)

2. Raster  (cells and grids)

Analogue form : Maps  and  Drawings

Computer format :

1. Vector (points, lines and polygons)

2. Raster  (cells and grids)
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Vector base 

(points, lines and polygons) 

Vector base 

(points, lines and polygons) 
Raster base

(cells and grids)

Raster base

(cells and grids)
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District       pop.    Malaria cases
A 15,672 51
B 9,820 118
C 12,010 350

linking the information to geographic locationslinking the information to geographic locations



analysing data on a mapanalysing data on a map
District       pop.    Malaria cases

A 15,672 51
B 9,820 118
C 12,010 350

pop < 10,000

pop > 10,000

pop < 10,000

pop > 10,000



There are three types of layers: 
points, lines, and areas. stored in a layer:



Examples of types of layers

Businesses      Highways             Countries                  

Cities,towns    City Streets         Postal Codes           

Hospitals       Power Lines          Tax Parcels                

Power Poles     Rivers               Census Tracts       

Airports        Water, Sewer Lines   Voting Districts       

Clinics         Railroads            Building Outlines          

Warehouses      Ambulance routes     Military Installations     

Customers       Bus Routes           Continents             

Patients        Pipelines            School districts          

Vehicles        Runways              Counties                   

points               lines                            polygons











The Universal Transverse Mercator (UTM) projection 





Each zone has a central meridian.
Zone 14, for example, has a central
meridian of 99 degrees west 
longitude.
The zone extends from 96 to 102 
degrees west longitude. 
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