«sIBGE

Instituto Brasileiro de Geografia e Estatistica

2010 Census Mapping
Evolution, Potentialities and Integration to
the National Spatial Data Infrastructure

Miriam Barbuda, MsC

LATIN AMERICA GEOSPATIAL FORUM

Brazil, Rio de Janeiro, 15-17August 2012




=</BGE

BRAZIL

Land area 8,515,692.272 km?

Sea area 3,600,000 km?
States 27
Municipalities 5,565

Population - 2010

Population Census 190,755,799

2006 Agriculture

census 5,200,000 Farms
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Geographic contribution to Census operations &2/BGE

Census Cycle

Pre-enumeration
Enumeration Maps provide cartographic basis
Maps support data for the delineation of
collection, monitoring numeration Areas

Post-enumeration

Maps make it easier to analyze, display and
disseminate; also will support survey projects

during the decade after the Census Regular Surveys
~

Continuous Census

Source: Digital Census Mapping Process: a conceptual framework and different implementation approaches



The 2007 Censuses Innovations &< IBGE

More than 5 million agricultural holdings georeferenced

The first time IBGE used the PDA resource
in a Census operation

|

CONMVENGOES

Limite Internaconal
BB Limits Interestadual

—  Limite das 200 milhas
{Zone econbmica sxclusiva)
Limits do mar terriorial

— {24 milhas nauticas)

— {12 mihas nauticas)
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Example of Georeferenced Statistical data &2IBGE

Visually monitoring data collection
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SITUAGAO TIPO = 80
DATA = 22/04/2007
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PESSOASDC=0
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© 2007 EuropaiTechnologies
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Pointe; 48°32{10144" AW elev/854im Streaming ||| 97%

treaming |[11]111] 100%

Collection seen with Google Earth®: The yellow line represents the
enumeration area boundaries. The yellow points represent agricultural
establishments georeferenced by GPS.

The red arrow indicates a selected unit for detailed viewing, shown on the
right-hand side figure. The corresponding data can be seen by clicking on the
point.



2010 Census Mapping Project &SIBGE

For the 2010 Census, a unique Census Mapping Project that integrates
Municipalities’ urban and rural areas was developed, changing from
the hybrid analog/digital format to a full digital format using modern
technological resources (strongly based on imagery)

Main Objective

Building of an integrated Territorial Database in support of the 2010
census operations, from the planning to the collection and
dissemination phase

Specific Objectives

 Associate the CNEFE file to the blocks and block-face of 2007
urban enumeration areas

« Geometrically adjust the urban and rural limits for each
Municipality



Production of Georeferenced Statistical Data &S/BGE

I:l CORRECT BOUNDARY OF URBAN AREA
|:| RURAL ENUMERATIONS AREAS

URBAN ENUMERATIONS AREAS

Census 2000/ 2007 maps

o 3306156 viasshp  _
« 3306156_rios shp
o 3308156_outraz shp

] 3306156 _limites.shp

ﬂ Warre_sai_orto_geo tif

Integrated 2010 urban and rural
census maps
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~ Imagens para Base Territorial 2010 )
Planejamento de Insumos Raster para os Municipios com Populacao
Inferior a 20.000 Habitantes
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Municipios (< 20.000 hab.) s Population (2007)
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Google Earth {1429) ey 2
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I Imagem PRISM (427) _g’ 58,442 enumeration areas
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2010 Census Mapping Tools &2IBGE

GEOBASE - Developed by CDDI in IBGE

* Allows the adjustment of graphic
shapefiles to existing features on the
Images covering the Municipalities

« Geocoding the blocks / faces to the

Mapa Tematico - 1
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Note: The census maps prepared to the Census 2010, with intensive use of satellite
imagery, will be a rich collection for the construction of NSDI




2010 Census Mapping Project &SIBGE

Municipalities with less than 20,000 inhabitants

Municipalities WITHOUT images

Global Positioning System - GPS

IBGE - MOBILE GIS Software acquired by IBGE and customized to
fulfill the Censuses 2007 demands. New functionalities implemented to aid
the processes of Census Mapping for Census 2010,

» Determines the best track for the survey

» Establishes routes and waypoints
» Transfers the saved files on PDA to the computer to be dealt with by

GEOBASE



2010 Census Mapping Project &2IBGE

Municipalities with more than 20,000 inhabitants

1562 Municipalities - acquisition of urban vector bases from Mapping
companies
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Population
(2007)147,239,176

190,626 enumeration areas
82% urban - 18% rural



2010 Census Mapping Project &SIBGE

Enumeration Area - EA

Characteristics

« Working area of one enumerator

« Continuous area

 Located in just one zone, rural or urban

* Follows the legal limits of the municipality, districts and sub-
districts

« Average: 150 agricultural holdings — rural or 300/350 houses -
urban

* Rural areas with max 500 km?2



Enumeration Areas &2/BGE

Geocodification — 27 States - RJ
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MUNICIPIO = CASEMIRO DE ABREU
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DISTRITO = CASEMIRO DE ABREU
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CASEMIRO DE ABREU (DISTRITO) - SETOR 0031 SSIBGE
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CASEMIRO DE ABREU (DISTRITO) - SETOR 0003
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BET - Territorial Structure Database
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Encoding for Special Areas — Indian Lands &2/BGE

Terra Indigena APIAKA/'KAYABI
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Demographic results — Indian Lands &2IBGE

[ www.censo2010.ibge.gov.br/terrasindigenas/

eb Slice D Sites Sugeridos Linha Madeira 7 .: Fundacdo Artede.. [ Movaguia [¥] https:;//mail.google...

Apiaka / Kayabi
Populagio | Alfabetizacio | Registro de nascimento

Pessoas residentes em terras indigenas, por e grupos de idade.

I 50 anos ou mais
B 25 a 49 anos

B 15a 24 anos

B 10 a14 anos

Bl 5209anos

B Ca4anos

Homens

100

I 50 anos ou mais
B 25249 anos

B 15324 anos

B 10 a14 anos

B 520anos

B Ca4anos

Mulheres




Census 2010 — Web Applications &2IBGE
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SISMAP - Database Structure &SIBGE

" SPF "

CREATION WALIDATIZN EDITION PUBLISHING

Internet

_ WORKFLOW SERWICE
Agencies Portal

Remote Desktop (ActiveX)
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T

IBGE's offices

SISGM_ED_PKG SISGM_PUBL_PKG

SP_PUBLISH_DATA

SP_COPY_DATA

GLOBAL_VARIABLE_MUNICIPALITY
FN_TYPE_WS

FN_FIND_TABLES
FN_FIND_COLUMNS
FN_ELEMENTS_INSIDE
FN_SET_FILTER

FN_DELETE_DATA

SP_DELETE_WS

FN_TYPE_WS
FN_FIND_TABLES
FN_FIND_COLUMNS
FN_COPY_DATA
FN_COPY_AREAS
FN_DELETE_DATA
SP_DELETE_WS

\



Spatial DataBase &2IBGE

Detail of Municipality of Sdo Caetano do Sul — SP with Ortophotos
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|dentification of the special enumeration
areas (slums) for 2010 Census

Preliminary identification (statistical and spatial
sources)

— Survey of Territorial Information: covering the topics of
urban patterns, density of occupation and location /
characteristic of the area;

— Survey information from municipalities (legal situation
and land tenure);

— Use of remote sensing images of high spatial resolution
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Example: patterns identified using several sources

PALAFITAS

Macapa — AP

Rocinha — Rio de Janeiro - RJ



AGSN - areas of poor public services &3/BGE

Slums in Rio de Janeiro - Juramento and Vila Primavera Hill

EAs longer to be AGSN
=) EAs remained AGSN
] contiguous expansion of AGSN Ry ,
] New areas of AGSN 03 SRR ; i e
EAs like AGSN in 2000 487 g 2010 Ceobye - e, T AN AT ,,U,.G()O
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Special areas for dissemination 2010 Census

Preliminary identification
of the special enumeration

areas

Results of the

Information

Survey of Territorial |——

Municipal Commission

Results of the
2010 Census

of Geography and Statistics

\ 4

Final classification
and identification of

special enumeration areas




CNEFE — The Brazilian Master Address File &2/IBGE

2010 Census

 Map — Address Association

* The “Pre-collection” Operation

— Only urbanized areas (with block) 224.000 of
the 314.000 census tracks

— Map updating
— Collecting addresses
— Block Face characteristics - “Entorno”

* Enumerator uses the “Pre-collection”
address list



CNEFE — The Brazilian Master Address File &2/IBGE

Address File Structure

Census Track™----.___

Street \\\\ ///'/ Urban

Rural

Use Class




CNEFE — The Brazilian Master Address File &2/IBGE

2010 Census
Application

censo=0I0 Z2/BGE® 6 enso=20I0 &2/BGE #
B QO (€1

LOCALIZACAO - QUADRAS/FACES

Situacdo : [1 - NAQ INICIADA

i

QUADRAIFACE LOGRADOURO

004 : 003 RUA FRANCISCO DE CE|=
008 | 001 RUA DONA MACRINA i[¥
008 | 006 RUA DONA MACRINA (4
008 007 RUA DONA MACRINA [P

[ v

\ V,/"
-40,7517,-206374 i

p uﬂg}s &Y

v Use of maps on PDA with GPS
v" Click on block/block face

v' Open address list

v" Click on address

v" Open questionnaire

ENDERECOS

RUA OVIDIO ALENCAR ARARIBE

QUADRA: 001

censo=20I0 &2/BGE @ &
& QO

B LOCALIZAC[\O - QUADRAS/FACES
FACE: 001 R Situagdo : |2 - EM ANDAMENTO

) IQUADRA[FACE! LOGRADOURO

Situag#o {1- NAQ INICIADO b

Uy

|3

ATl |

DESCRICAO

0000
0000
0000
0000
0000
0000
0000
0000
0000
D000

205,CAS
185,CAS
175,CAS
165,CAS
155,CAS
133,CAS
115,0UT
85,CAS
35,CA5
52,CAS

A

L N K1




CNEFE — The Brazilian Master Address File &2/IBGE

2010 Census

Caracterizacao da Face
Setor: 50-03702-05-00-0002

Quadra: 1 Face: 2

Logradouro: RUA OMNOFRE PEREIRA
DE MATOS

Nesta face ou na sua 1*
confrontante existe:

Identificacio do =
logradourc: (Placa () Sim ) Méo

oficial ou outra forma)
luminacio publica: () Sim¢_) MEa | |
Pavirmentacao:

(Asfalto, cimento, : .
patalelepipedos, (0 sm{_J N

pedras, etc,)

Entorno I | Entarna 11 ‘
+| |

4]




CNEFE — The Brazilian Master Address File &2/IBGE

2010 Census

e Streets — 3.732.066
e Faces — 10.360.217

» Addresses — 82.996.347
 SN(No numbering): 19.102.287



2010 Population Census &2/IBGE

Territorial Database

27 Federation Units
(States)

5,565 Municipalities ¢

10,283 Districts

662 Subdistricts/R.A.

316,574 Enumeration areas
240,382 urban
76,192 rural



2010 Population Census

Enumeration areas
corresponded to the
minimum area for
statistical data
analysis

Area of interest

!‘OC!-‘&CES correspon! {0 Me

minimum spatial area for
statistical data analysis

Need of dissemination rules to NP AR
fulfill information confidentiality 1&X

Selected area



http://Iwww.cens02010.ibge.gov.br/
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http://www.censo2010.ibge.gov.br/

Access the spatial data of the Census &F/BGE

ftp://geoftp.ibge.gov.br/mapas/malhas_digitais/Censo_2010
ISetores_Censitarios
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1st - downloading the SHP files



Access the spatial data of the Census &F/BGE

-

B3| 2 1SEE2506C | SIR., dbf

@L:'Z:ZESUGC SIR shp
B3] 2 1SEE250GC_ SIR. shx

d

\

21: Codigo da UF

SE: Setores Censitarios \/

E250: Escala 1/250.000 7

CG: Coordenada Geografica

SIR: SIRGAS 2000

2st - from using the applications in our web site —
Estatcart or SIDRA
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Using Spatial Analises

7 LTV
/
Almeante lanmdare
5
A | | t
o i

D s -5_ .

' Ra

|’ : g .

» - - -
P
& -
y 4 7 Pwmban
) > -~ ‘.1‘ < |
t ; .
). \ne ¥ o
| - ’ . LA
| b Cartiba b N
| by - 3 .
\

Farends e Gramde
M !
{

B’

=2/IBGE




Demographic Density - 2010

AMAZ ONAS
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Densidade demografica
2010
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S

Habitante/km?

Menos de 1
1a menos de 10
10 a menos de 25
25 a menos de 100

Acima de 100
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National Spatial Data Infrastructure of Brazil - INDE Z2/BGE

Visualizador da INDE

http://www.visualizador.inde.gov.br/
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http://www.visualizador.inde.gov.br/

Concluding Remarks &2/BGE

The new web based technologies allow NSO to produce Census
Mapping in a full digital way, integrating maps, enumeration areas
boundaries, graphic and text files, and addresses register

The current availability of low cost high resolution orbital and aerial
Imagery can help updating the Census Maps

A permanently updated register is a basic condition for the good quality
of statistical information and the determination of new tasks in the
scope of the national statistics system. A big challenge is how to
manage the balance of disclosure risk with dissemination of spatial
statistics

The statistical infrastructure represented by these registers opens
several possibilities for the Brazilian agricultural and statistical surveys

Integrating statistical data into NSDI opens new horizons, based on the
possibility of correlating this data with all other data layers, like the
ones related to natural resources, environment, education, health, etc.
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THANK YOU | MERCI !

Our Mission:
To portrait Brazil with information necessary to the knowledge
of its reality and the exercise of citizenship

www.ibge.gov.br

Miriam Mattos da Silva Barbuda
Coordinator of Territorial Structures

miriam.barbuda@ibge.gov.br
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