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Combining Geospatial and Statistical Data Combining Geospatial and Statistical Data 

for Analysis & Disseminationfor Analysis & Dissemination

OverviewOverview

�� Geospatial Data is Important to Statistical InformationGeospatial Data is Important to Statistical Information

�� Integrating Geospatial and Statistical Data Integrating Geospatial and Statistical Data 

�� Qatar Statistics Integrated through Nationwide Geospatial Qatar Statistics Integrated through Nationwide Geospatial 

InfrastructureInfrastructure

�� Using Using Geospatial and Statistical Geospatial and Statistical Data for Analysis & Data for Analysis & 

DisseminationDissemination
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Geospatial Data is Important to Statistical Geospatial Data is Important to Statistical 

InformationInformation
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Geospatial Data is Important to Statistical Geospatial Data is Important to Statistical 

InformationInformation

�� Spatial (Geographic) DataSpatial (Geographic) Data is the Key for:is the Key for:
�� CollectionCollection

�� ProcessingProcessing

�� Analysis & DisseminationAnalysis & Dissemination

�� Spatial (Geographic) Analysis Spatial (Geographic) Analysis of  Statisticsof  Statistics--
�� Transforms Transforms DataData into into InformationInformation, and , and 

�� Presents results to the users in a Presents results to the users in a conciseconcise and and easy to easy to 
understandunderstand mannermanner
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� Population Distribution (By Census Blocks)

Spatial (Geographic) Analysis of  StatisticsSpatial (Geographic) Analysis of  Statistics--

Answering Where & How!Answering Where & How!

TablesTables MapsMaps
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� Population Growth 1986- 2010

TablesTables MapsMaps

Answering Where & How!Answering Where & How!
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Integrating Geospatial and Statistical DataIntegrating Geospatial and Statistical Data
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Integrating Geospatial and Statistical Data Integrating Geospatial and Statistical Data 

RequiresRequires--

�� Proper Proper GeoGeo--referencingreferencing and and Coding of Census Coding of Census 

Data UnitsData Units for Collection and Representation for Collection and Representation 

of Data.of Data.

�� This is to be done at the time of Census Operations.This is to be done at the time of Census Operations.

�� A A Census Geography DatabaseCensus Geography Database is to be created, e.g., is to be created, e.g., 

Qatar Census GeographyQatar Census Geography……....
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Qatar Census GeographyQatar Census Geography

�� Qatar  Three Tier Administrative/ Census Data Unit Hierarchy 201Qatar  Three Tier Administrative/ Census Data Unit Hierarchy 20100
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�� Qatar Census GeographyQatar Census Geography-- Data Unit Hierarchy 2010Data Unit Hierarchy 2010

QATARQATAR

MUNICIPALITIESMUNICIPALITIES

77

ZONES (QARS)ZONES (QARS)

9090

CENSUS BLOCKS CENSUS BLOCKS 

43454345

PLOTS (QARS)PLOTS (QARS)

150,000150,000

Qatar Census Geography contdQatar Census Geography contd……
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•• Census Data Census Data 
Aggregated to Aggregated to 
Agency Specific Agency Specific 
Spatial Data UnitsSpatial Data Units

Qatar Census GeographyQatar Census Geography--

Census Data Aggregation & Dissemination UnitsCensus Data Aggregation & Dissemination Units
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�� Zone LevelZone Level-- Census GIS Database Census GIS Database 

Coding of Geospatial & Statistical Data Coding of Geospatial & Statistical Data 



13

�� Census Block LevelCensus Block Level-- Census GIS Database Census GIS Database 

Coding of Geospatial & Statistical DataCoding of Geospatial & Statistical Data
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Qatar Statistics Integrated through Qatar Statistics Integrated through 

Nationwide Geospatial InfrastructureNationwide Geospatial Infrastructure
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�� 1992:1992:
�� National GIS Steering CommitteeNational GIS Steering Committee

�� Centre for (CGIS) Centre for (CGIS) 

�� StandardsStandards

�� systematic fashion.systematic fashion.

�� Today > 60 Govt. & SToday > 60 Govt. & S--Govt Govt 
Agencies linked to GIS Net.Agencies linked to GIS Net.

The Qatar Nationwide GISThe Qatar Nationwide GIS

Qatar Statistics is part ofQatar Statistics is part of-- The Qatar Nationwide GISThe Qatar Nationwide GIS
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�� GISnet : High speed fibre optic network. GISnet : High speed fibre optic network. 

The Qatar Nationwide GISThe Qatar Nationwide GIS
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�� Factors that make Integration of Geospatial Data special in Factors that make Integration of Geospatial Data special in 

Qatar Statistics is thatQatar Statistics is that--

�� Requirements for statistical operations:Requirements for statistical operations:

�� MapsMaps

�� GPS CoordinatesGPS Coordinates

�� Ortho and Satellite ImagesOrtho and Satellite Images

�� Economical in resource.Economical in resource.

�� Time saving .Time saving .

�� High quality output High quality output 

�� Statistics integrated with other agencies dataStatistics integrated with other agencies data

�� OnOn--line dissemination on Qatar GISnet.line dissemination on Qatar GISnet.

Geospatial Data in Qatar is Integrated Geospatial Data in Qatar is Integrated 

through Qatar Nationwide GISthrough Qatar Nationwide GIS
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�� GeoGeo--Info. Available onInfo. Available on--line to QSAline to QSA

Base Map InformationBase Map Information

((QSA maintains only GIS data for the QSA maintains only GIS data for the Census Data UnitsCensus Data Units and and Census Charge Area BoundariesCensus Charge Area Boundaries))
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UpUp--toto--date Geospatial & Statistical Information date Geospatial & Statistical Information 

Shared onShared on--lineline
�� Combining Layers of Information for Analysis & onCombining Layers of Information for Analysis & on--line Data line Data 

DisseminationDissemination
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Using Using Geospatial and Statistical Geospatial and Statistical Data for Data for 

Analysis & DisseminationAnalysis & Dissemination
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�� Thematic MappingThematic Mapping-- Choropleths/ Colour MapsChoropleths/ Colour Maps

Combining Geospatial and Statistical DataCombining Geospatial and Statistical Data--

Some Prevalent FormsSome Prevalent Forms

TablTablee MapMap
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TablTablee

�� Spatial & Temporal Analysis & MappingSpatial & Temporal Analysis & Mapping
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�� 2D & 3D Representation of Census 2010 Population Data2D & 3D Representation of Census 2010 Population Data

Zone 22 

& 23-
(Data by 
Census 
Blocks 2010)

3D3D
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�� Dasymetric MappingDasymetric Mapping--

�� using Ancillary Information (e.g., Land use)using Ancillary Information (e.g., Land use)

AfterAfterBeforeBefore
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Population  Data by Population  Data by Census BlocksCensus Blocks Estimated Population Data by Estimated Population Data by BuildingsBuildings

Formula & Formula & 

Program for Program for 

estimating estimating 

Building level Building level 

populationpopulation

Zone  22

Zone  23

�� Volumetric MappingVolumetric Mapping--
�� Building Foot Prints and Heights.Building Foot Prints and Heights.
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Census Blocks with Large Labor Census Blocks with Large Labor 
GatheringsGatherings

Combining Geospatial and Statistical Data forCombining Geospatial and Statistical Data for

�� Query & DisplayQuery & Display

•• Zones Recording more than 200 % Growth Zones Recording more than 200 % Growth 

in Population during 2004in Population during 2004-- 20102010
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�� Changing Concentration Changing Concentration 

of Qatari Population in of Qatari Population in 

25 Years25 Years

�� Trends & PatternsTrends & Patterns



28

Changing Population Concentration Changing Population Concentration 

(1986(1986-- 2010)2010)

�� Changing Trends & PatternsChanging Trends & Patterns
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Population Characteristics in 3 Km distance  

Line BufferLine Buffer--

along the Al Shamal Road  

Point BufferPoint Buffer--

surrounding Al khore Health Centre   

�� TransformationTransformation-- BufferingBuffering
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Method designed to fill in values that lie between observations Method designed to fill in values that lie between observations (Samples)(Samples)

Kriging  Interpolation TechniqueKriging  Interpolation Technique

Legend

Ordinary Kriging- Prediction Map

Z Scores

0.520 - -0.507-

0.507 - -0.484-

0.484 - -0.440-

0.440 - -0.359-

0.359 - -0.209-

0.209 - -0.070

0.070 - 0.589

0.589 - 1.554

1.554 - 3.347

3.347 - 6.679

 Values Zone Population 2010

�� Spatial InterpolationSpatial Interpolation

Z ScoresZ Scores

75.6% of the zones have Population75.6% of the zones have Population

below  National Averagebelow  National Average

72.2% of the Zones have Buildings 72.2% of the Zones have Buildings 

below National Averages.below National Averages.
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�� Data User RequestsData User Requests

�� QSA Publications & ReportsQSA Publications & Reports

Qatar Statistics Output using Geospatial & Qatar Statistics Output using Geospatial & 

Statistical Data Statistical Data 
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How GIS is been utilized to How GIS is been utilized to 

disseminate/visualize Qatar Census 2010 disseminate/visualize Qatar Census 2010 

Results for the Stakeholders?Results for the Stakeholders?
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How GIS is been utilized to disseminate Qatar How GIS is been utilized to disseminate Qatar 

Census 2010 Results for the Stakeholders?Census 2010 Results for the Stakeholders?

�� Tailored results = specialization of agenciesTailored results = specialization of agencies

�� Importance of statistics in decision making.Importance of statistics in decision making.

�� Supporting the needs:Supporting the needs:

�� National Strategy for the Development National Strategy for the Development 

of the Statistics (NSDS).of the Statistics (NSDS).

�� National Development Strategy (NDS).National Development Strategy (NDS).

�� 14 Task teams (Social 14 Task teams (Social –– Economic)Economic)

�� Areas for improvements.Areas for improvements.



Utilizing the Results: Utilizing the Results: 

Identify the Population distribution for the developed areasIdentify the Population distribution for the developed areas



Utilizing the Results:Utilizing the Results:

Identify Population Characteristics (Qatari, NonIdentify Population Characteristics (Qatari, Non-- Qatari).Qatari).



Utilizing the Results:Utilizing the Results:

Select the public Services LocationSelect the public Services Location



Utilizing the Results:Utilizing the Results:

Select the public Services LocationSelect the public Services Location



Utilizing the Results:Utilizing the Results:

Select the public Services Location (schools)Select the public Services Location (schools)

Class room Capacity is 25 Class room Capacity is 25 

StudentsStudents



Utilizing the Results:Utilizing the Results:

Select the public Services LocationSelect the public Services Location



Utilizing the Results:Utilizing the Results:

Enhance Transportation Enhance Transportation 

Traffic JamsTraffic Jams



Utilizing the Results:Utilizing the Results:

Public Service Area Selection:Public Service Area Selection:
RoadsRoads’’ Expansion BuffersExpansion Buffers

-- Population in the BufferPopulation in the Buffer



Future ProjectsFuture Projects



Utilizing the Results:Utilizing the Results:

Public Service Area Selection:Public Service Area Selection:
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�� Thematic Maps &Reports being prepared  forThematic Maps &Reports being prepared  for

�� Data User RequestsData User Requests

�� QSA Publications & ReportsQSA Publications & Reports

Qatar Statistics Output using Geospatial & Qatar Statistics Output using Geospatial & 

Statistical Data Statistical Data 
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Qatar Statistics Output using Geospatial & Qatar Statistics Output using Geospatial & 

Statistical Data Statistical Data 

�� Atlases Atlases –– Digital (Interactive) and PrintedDigital (Interactive) and Printed

Qatar Census 1997Qatar Census 1997 Qatar Census 2004Qatar Census 2004
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�� Qatar Atlas 2010Qatar Atlas 2010-- Digital (Interactive) and PrintedDigital (Interactive) and Printed

Qatar Statistics Output using Geospatial & Qatar Statistics Output using Geospatial & 

Statistical Data Statistical Data 

�� A2 size portrait Atlas (200 Map Plates) in A2 size portrait Atlas (200 Map Plates) in 
printed format and an interactive DVD of printed format and an interactive DVD of 
the same is under preparationthe same is under preparation

�� The Atlas is primarily based on Qatar The Atlas is primarily based on Qatar 
Census 2010 ResultsCensus 2010 Results

�� Geographic Layers of Administrative and Geographic Layers of Administrative and 
Physiographic and Infrastructure etc. are Physiographic and Infrastructure etc. are 
added for better references and analysis added for better references and analysis 
and the interpretation of Census Data.and the interpretation of Census Data.

About Qatar Atlas 2010About Qatar Atlas 2010
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�� Qatar Atlas 2010 Qatar Atlas 2010 --The ScopeThe Scope
Phase IPhase I-- Printing of an A2 size publication named Qatar Atlas 2010Printing of an A2 size publication named Qatar Atlas 2010

Includes:Includes:

�� Theme SelectionTheme Selection-- Research and OrganizationResearch and Organization

�� Data Collection, Storing, Processing and AnalysisData Collection, Storing, Processing and Analysis

�� Programming and Mapping ApplicationsProgramming and Mapping Applications

�� Cartographic  Design and Map TemplatesCartographic  Design and Map Templates

�� Thematic map Preparations & Tables, Charts and Images for ThemesThematic map Preparations & Tables, Charts and Images for Themes

�� Explanatory Notes for Themes in English and then translation in Explanatory Notes for Themes in English and then translation in ArabicArabic

�� Adding Ancillary Notes and Text, Cover etc..Adding Ancillary Notes and Text, Cover etc..

�� Preparing Manuscript for Press, Proof Reading & Printing ProcessPreparing Manuscript for Press, Proof Reading & Printing Process

�� Final publication of the Final publication of the Qatar Atlas 2010Qatar Atlas 2010
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�� Qatar Atlas 2010 Qatar Atlas 2010 --The ScopeThe Scope

Phase IIPhase II-- Digital version of the Atlas (DVD) & GIS Web ApplicationDigital version of the Atlas (DVD) & GIS Web Application

Includes:Includes:

�� converting manuscript into digital format converting manuscript into digital format ::

�� an interactive DVD an interactive DVD -- multimulti--media techniquesmedia techniques

�� Internet application (onInternet application (on--line Atlas)line Atlas)
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�� Derive main themes and their subDerive main themes and their sub--themes based on available themes based on available 

information and past studies and a review of literature,information and past studies and a review of literature,

�� Compile upCompile up--toto--date geographic and statistical information available for date geographic and statistical information available for 

the country at the lowest geographic unit level (Census Block),the country at the lowest geographic unit level (Census Block),

�� Compile the past two to three decades statistical data and the Compile the past two to three decades statistical data and the 

geographic data available in  the form of aerial and orthgeographic data available in  the form of aerial and orth--photographs, photographs, 

satellite images and records in digital and printed formatssatellite images and records in digital and printed formats

�� Store all data digitally and process for thematic mapping using Store all data digitally and process for thematic mapping using the latest the latest 

techniques of GIStechniques of GIS

�� Develop programmes and customized applications for cartography aDevelop programmes and customized applications for cartography and nd 

mapping and Perform statistical analysismapping and Perform statistical analysis

�� Qatar Atlas 2010 Qatar Atlas 2010 --The MethodsThe Methods
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�� Draft brief notes including introduction, the methodology followDraft brief notes including introduction, the methodology followed and ed and 

description for each Theme and Translate to Arabicdescription for each Theme and Translate to Arabic

�� Prepare manuscript ready to press, & Printing Process and final Prepare manuscript ready to press, & Printing Process and final 

publication of Qatar Atlas 2010 in A2 sizepublication of Qatar Atlas 2010 in A2 size

�� Creating interactive DVDs of theCreating interactive DVDs of the AtlasAtlas for easy  access and handling of for easy  access and handling of 

the users, andthe users, and

�� A web based internet application to provide easyA web based internet application to provide easy--toto--use tools to use tools to 

display, manipulate, and querydisplay, manipulate, and query statistical data so that customers can statistical data so that customers can 

access and produce their own relevant information through access and produce their own relevant information through 

interpretations.interpretations.

�� Qatar Atlas 2010 Qatar Atlas 2010 --The Methods contd..The Methods contd..
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�� Qatar Atlas 2010Qatar Atlas 2010-- ContentsContents

Section Section Name Total Themes Total Map Plates 

1 THE ADMINISTRATIVE SETUP 7 14

2 THE HISTORY & CHANGING LANDSCAPE 8 16

3 THE PHYSIOGRAPHIC 7 16

4 THE ENVIRONMENT 5 10

5 THE SETTLEMENTS 17 34

6 THE SERVICES & FACILITIES 9 18

7 THE HOUSING & HOUSEHOLDS 19 38

8 THE POPULATION 50 100

9 THE AGRICULTURE, INDUSTRY, TRADE & 

COMMERCE

8 16

Total Themes 130 260
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�� Interactive GIS Web Applications Interactive GIS Web Applications 

Qatar Statistics Output using Geospatial & Qatar Statistics Output using Geospatial & 

Statistical Data Statistical Data 

�� Many Applications prepared targeting Many Applications prepared targeting 

Statistical Operations and Data Users. Statistical Operations and Data Users. 

The main applications areThe main applications are--

•• The Landmark LocatorThe Landmark Locator

•• Data Dissemination and Mapping Data Dissemination and Mapping 

System (DDMS)System (DDMS)

•• GeoGeo--Statistical Application (GSA)Statistical Application (GSA)
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�� GeoGeo--Statistics Application (GSA)Statistics Application (GSA)

The GSA (English/Arabic):The GSA (English/Arabic):

��GSA is Web based  Application of:GSA is Web based  Application of:

�� SocioSocio--Economic & Demographic Economic & Demographic 

DataData

��Facilitate the field Operations:Facilitate the field Operations:

�� Census 2010Census 2010

�� Other SocioOther Socio--economic surveyseconomic surveys
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�� GeoGeo--Statistics Application (GSA)Statistics Application (GSA)
Features

General-

Includes base geographic information- Topographic features, 

Administrative areas, Road and Street network, Addresses, 

Place names and Landmarks.

Thematic-

Socio-economic and Demographic Themes representation at 

selected geographic level using chloropleth (color map) 

mapping  techniques; Diagrammatic representation through 

pie and bars on map; Displaying theme table and exporting

Query & Display–

To locate an address with Plot, Street and Zone names. Query 

about Census Enumeration Units and Landmarks and overlay 

necessary geographic information required to carry out the 

survey. 

http://www.qsa.gov.qa
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Challenges:

1- Dissemination is on aggregated data level.

2- Map size -> Data/diagram overlapping.
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Conclusions:

1- Availability of a unified and standardized Geospatial 

information is the key for assured integration:

- Long term Investment (Time – Budget).

- Quality – Accuracy.

- Dissemination of the results.

- Support Decision Making. 
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