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11.1 Introduction

A country with Brazil's dimensions and regional differences
demands careful planning of census operations, which are
initiated with:

e  Characterization of the national territory, in its
fundamental aspects, for adequate
assessment of its volume of data and costs for
the collection operation;

e  Correct representation of present boundaries
(federation units, cities, subdistricts, and other
territorial structures) to ensure adequate
ascertainment and disclosure of results;

e  Delimitation and description of small territorial
collection units (enumeration areas), so as to

ensure perfect recognition of work areas.

One of the biggest concerns during planning for the
census is avoiding omission problems and/or coverage
duplicity of census operation, which is attained by
improving the maps used for operation and by a
registry system; together they constitute what is
conventionally called the Territorial Base.

Therefore, to attain the Territorial Base Planning goals, the
territory must be split up in smaller spatial units, called
territorial units or enumeration areas. The delimitation
process for enumeration areas aims to support census

infrastructure planning, ensure coverage of all the
national territory in the period established for census
collection, allow comparability of information between
censuses, as well as promote ascertainment and
disclosure of results for political-administrative divisions
(DPA) and other national territorial structures.

In this context, it is important to highlight the
definitions of Disclosure Areas and Ascertainment
Areas.

Disclosure Areas are areas legally instituted at states
and cities, related to DPA, in force at the trigger date
of census surveying, which meet the disclosure
requirement of census data. DPA portrays state borders
and limits for cities, districts and subdistricts. According
to the 1988 Constitution, DPA management is the
responsibility of states and cities; intracity territorial
structure managementis under the competence of cities as
well.

Beyond legal obligation, the Brazilian territorial structure
constitutes one marker for the processes of occupation
and regional distinction of the territory, since the
territory is, largely, the direct or indirect result of State
action. Beyond that, being it a dynamic structure, it goes
through constant changes, demanding an effort for
updating of the limits of territorial units which compose
the Brazilian federation.

Disclosure areas portrayed at IBGE surveys are:

eFederation Units - UFs (Federal District and states);
o(Cities;

eDistricts;

eSubdistricts, Administrative Regions (RAs) and zones;
eUrban areas;

e|solated Urban Areas (AUI's) and

eRural areas.

On the other hand, ascertainment areas are
geographical areas defined on maps and logged on the
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Territorial Base to serve as spatial units to ascertain
statistic data in different territory environments, aiming
to meet the growing demand for disclosure on these
subjects. Disclosure of ascertainment areas depends,
however, on partnerships established between IBGE and
the agencies in charge of ascertainment areas (when
they exist) such as, for example, Fundagdo Nacional do
indio (FUNAI), in charge of Indian Lands (Tls).

In this classification, territorial sections legally defined
for cultural and environmental conservation reasons as
well as those sections more directly involved with
urban and rural politics stand out. IBGE currently
considers the following ascertainment areas:

e Urban Cities or Villages;

e Non Urban Cities or Villages ;

e Neighborhoods;

e Subnormal Clusters;

e  Rural Clusters;

e  Settlement Projects (PA), Agro-villas;
e  Conservation Units (UCs) ;

e Indian Lands (TIs);

e Indian Villages ;

e Quilombola Lands (TQs) ; and

¢ Quilombola Communities.

(Quilombola Lands are agricultural communities
established by runaway slaves and Indians in the Interior
in the 18t and 19t century, whose land rights have been
officially recognized)

That said, it's necessary to emphasize the importance of
correct and precise coding of enumeration areas to
recover disclosure and ascertainment areas and
consequently integrate statistic and geo- spatial info,
summarized in figure 11-1:



A GIS works on
geocoded data

Figure 11-1 Integration of statistical and geographical
data. Source: Laaribi, A., 2014

11.2 Criteria for the definition of statistical areas

Enumeration areas are delimited taking into
consideration the divisions of disclosure and
ascertainment areas, in this order. This prerogative is
justified to ensure viability of the survey, ascertainment
and dissemination of statistic info on the foreordained
territorial structure. They are the smallest areal units in
which the National Territory is fragmented for the
purposes of IBGE's statistic collection. At the last
demographic census, in 2010, Brazil was divided in 314
thousand enumeration areas.

Enumeration areas are, therefore, continuous areas (with
the exception of island territories, which do need to obey
quantitative home criteria and can either be isolated in a
enumeration area or be connected to a enumeration
area on land) which must be classified according to their
situation as urban or rural (see figure 11-2). This way, it
stands out that according to spatial logic, urban
enumeration areas tend to have smaller territorial
extensions, being more populous, while rural sectors
have bigger extension but sparser population. It should
be highlighted that according to information from IBGE's
Coordenagdo de Estruturas Territoriais (CETE),
responsible for the Territorial Base, in January 2016,
Brazil counted 344,220 enumeration areas, 252,873
of them classified as urban and 91,347 of them
classified as rural.
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Figure 11-2 Urban and Rural Enumeration
areas Boa Esperanga City, Espirito Santo, Brazil
Source: IBGE, 2015

An enumeration area must be even more adequately
classified according to geopolitical, administrative,
morphologic, socioeconomic and cultural characteristics, so
that its delimitation fulfills the goal of dividing Brazilian
territory, according to the assessment of data volumes and
collection operation costs, also representing adequately the
current territorial structures to ensure ascertainment and
disclosure of results, which will offer fundamental elements
for geospatial analyses.

Delimitation of geographic space of enumeration areas is
defined by a sequence of topographic or artificial
landforms, preferably stable ones that can be easily
identified on the field, so as to avoid that collection agents
invade the enumeration area of other collection agents or
omit collections in the enumeration area under their
responsibility.

In short, an enumeration area is the territorial unit
established for purposes of registry control, formed by a
continuous area, located in a single urban or rural
framework, with dimension and number of homes that
allow surveying by one census agent. That way, all
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census agents will proceed with data collection having
coverage of their designated enumeration area as a goal.

11.3 Presentation of the "Geocode"

In Brazil, enumeration areas have no names. They are
identified by numbers, which in turn connect them to the
names of regions, states, cities and districts. In this
chapter, we will explain how these numbers are
composed.

Each enumeration area has a number with allows its
identification in relation to other enumeration areas in a
unique way: geocode. The geocode aims to allow
reference of lots of information by collection territorial
unit, being used as a recovery key of several registries in
the Territorial Base. This number is formed by 15 digits.

Beyond this number referring unequivocally to the sector,
its composition allows for recognition of the region,
state, city, district and subdistrict (or RA or zone)
where the enumeration area is located. The example
below shows the geocode composition for a sector:

4 1. 1 § 2 6 0 0 S 0 6 O O 1 O
\ ) s\ s\ J S
UF Municipio Distrito  Subdistito  Setor Censitario

tigura 4.16: Geocodigo do setor censitario
Fonte: IBGE [Censo 2010)

Figure 11-3 Example of the Geocode

In figure 11-3, starting from the enumeration area
geocode (411520005010010) and from tables matching
the geocodes to state-, city-, district- and subdistrict
names, it is possible to know that enumeration area 0010
is located in subdistrict 01 (Zone 1), in district 05
(Maringa), in city 15200 (Maringa), which is located in
state 41 (Paranad), in Region 4 (South Region), Brazil.

That way, it is shown that territorial units that compose
Brazilian DPA will always be associated to a unique code
that allows integration of the territorial base to the most



diverse statistics date base. It should be highlighted that
when a DPA alteration occurs, a recoding of territorial

units involved is performed so as to preserve the previous

geocode making it possible to reconstruct territorial
organization of the past. For example, districts that

were split off could not have their geocodes reused at
their origin cities; that way it is possible to rescue previous

information, that is, when time passes, it is possible to
recover the district's origin, beyond that all levels

inserted in the district, among them enumeration areas,

must be recoded.

Geocode determination to different Brazilian territorial
units is managed by Coordenagdo de Estruturas
Territoriais (CETE), part of IBGE, and follows specific
criteria for each DPA hierarchic level.
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Figure 11-4 Geocodes of the Brazilian Regions (Source:
IBGE)

In case of regions, also called great regions; their
identification is done by the 1st digit. Numbering order
started by the northernmost region, following clockwise
from there, applying the following numbers: 1 - North

Region; 2 - Northeast Region; 3 - Southeast Region; 4 -

South Region and 5 - Center-West region.
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Figure 11-5 Geocodes of the Brazilian Federation Units
(Source: IBGE)

The following territorial level refers to Federation
Units (UFs). In total, there are 27 UFs whose
geocodification also occurs clockwise, starting at 1,
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Figure 11-6 Example of UF Geocodes located at
Brazil's North Region (Source: Banco de Estruturas
Territoriais— BET, IBGE.)
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and joins with the Region Geocode in which the UF is

located as presented in figure 11-5.

The next five geocode digits refer to city, the fifth
one being called a verifier digit. The rules for
geocode attribution to a new city are as follows:

BET - BANCO DE ESTRUTURAS TERRITORIAS
RELATORIO DE DIVISAO TERRITORIAL BRASILEIRA

UF : 33-Rio de Janeiro
DATA BASE : 26/02/2013
ORDEM ALFABETICA DE MUNICIPIO - DENOMINAGAO NORMAL

Pagina : 1 de 8
Data ; 26-02-2013
Hora : 10:05:05 h

MUNICIPIOS / DISTRITOS / SUBDISTRITOS

MESO MICRO MUNICIPIO DIST SUB

Angra dos Reis 05 013 00100
Angra dos Reis 05
Abraso 10
Cunhambebe 15
Mambucaba 25
== Aperibé o1 002
Aperibe 05
Araruama 04 010 00208
Ararvama 05
Iguabinha 08
Morro Grande 10
Praia Seca 12
Sio Vicente de Paula 15
Areal 03 005 00225
Areal 05
Armagio dos Buzios. 04 o0 00233
Amagao dos Buzios 05
Arraial do Cabo 04 010 0028

Figure 11-7 DTB report with example of Rio de Janeiro
cities and districts (Source: IBGE (2010 Census))

eAdd the new city in the interval in which its name fits
in alphabetic order on Brazilian Territorial Division
report for the state to which the city in question
belongs. In figure 11-7, one may find the example of
the city
called
Aperibé in
Rio de
Janeiro state
which
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BET

BANCO DE ESTRUTURAS TERRITORIAIS

Consulta

Mapa com Quantitativos | Niveis e Unidades Territoriais | Por Nome | Relatdrios | Geragio de Arquivos

:: Consultas
Nivel | 0005 - Municipio ¥ | Unidade | 2607901 - Jaboat&o dos Gi ¥ || Leis da UF PE no GED Livre || Ver Mapa do Municipio 2607901 e seus limi
RESULTADC DA CONSULTA A UNIDADE TERRITCRIAL 2607901
Cadigo da Unidade Nome da Unidade Nomjn?‘f:;iu i Lei de Criagio Data de Criacio Data de Instalagdo Data de Exting&o Data de Cadastro Outras InformacBes
o JABOATAC DOS
2807901 Jaboat3o dos Guararapes GUARARAPES 1083 24/05/1873 01/01/1939 Un. Infericres v
UNIDADES E NIVEIS INFERIORES VINCULADOS
Codigo do Nivel Codigo da Unidade Nome da Unidade Territorial Data de Inicio da Subordinagio Data do Fim da Subordinago
0008 260790105 Jaboatio dos Guararapes 01/01/1980
0006 260790110 Cavaeiro 01/01/1980
0008 260790115 Jaboatio 01/01/1980
0006 260790120 Curada 15/01/2010
0006 260790125 Jardim Jorddo 15/01/2010

Figure 11-8 Example of district Geocode at the city of
Jaboatdo dos Guararapes, Recife, Brazil. (Source:
Banco de Estruturas Territoriais — BET, IBGE.)

and Araruama is 0020, with geocode 0015 being
chosen (0010<0015<0020), leaving, if possible, an
interval to register new cities.

BET - BANCO DE ESTRUTURAS TERRITORIAIS Pagina: 1de 8
RELATORIO DE SUBDISTRITOS e
UF : 43-Rio Grande do Sul
DATA BASE : 09/03/2016
ORDEM ALFABETICA DE MUNICIPIO - DENOMINAGAO NORMAL
MUNICIPIO DISTRITO coDIGO NOME LEI_CRIA DATA_CRIA DATA_INST
4300406-Alegrete 05-Alegrete 06 Zona Central 2885 281031999 26/03/1999
o7 Zona da Coxiiha ou Cidade Alta 2885 20/03/1999 20/03/1999
08 Zona Norte 2885 2000311999 26/03/11999
09 Zona Sul 2885 20/03/1999 20/03/1999
10 Zona Leste 2885 20/03/1999 26/03/1909
" Zona Oeste 2885 20/03/1999 20/03/1999
12 Alegrete 4850 24102011
13 Catimbau 4850 241102011
14 Durasnal 4850 241102011
15 Guassu-Boi 4850 2411012011
16 Inhandul 4850 2411012011
17 ltapord 4850 24102011
18 Rincao de Sao Migue! 4850 24102011
19 Vasco Alves 4850 24102011
TOTAL P/MUNIC : 14
Figure 11-9 Table with example of subsdistrict *The last city geocode digit, DV (9, in Aperibé's case),
Geocoding located at the city of Alegrete, Rio Grande is calculated by computer algorithms. Geocode for the
do Sul, Brazil. (Source: Banco de Estruturas Territoriais city of Aperibé, therefore, will be as follows: 33 0015
— BET, IBGE.) 9.

After the geocode associated to the city there are two
digits that form the district geocode, beginning with 05
for the base district. It should be highlighted that all of
Brazil's cities have, at least, the base district and that it
has the same name as the city. In case the city has other
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*Choose Aperibé's geocode, preferably, in the interval
of city geocodes of Angra dos Reis and Araruama (if
not possible, geocode should be last in the list for UF's
cities). In this case, Angra dos Reis geocode is 0010

districts beyond the base district, geocodes for these
districts should keep, if at all possible, alphabetic order
of its respective names.

Next Brazilian DPA level refers to subdistricts, RAs or
zones to which two digits are attributed, starting
preferably at 06. When a city does not have territorial
units of this nature, the geocode must be 0. For
example, in figure 11-9 it is possible to see the existent
subdistricts on the city of Alegrete, state of Rio Grande
do Sul, in detail.

Completing the geocode, the four digits referring to the
enumeration area are attributed using crescent
sequential criteria, inside the smallest existing area
(district and subdistrict, RA or zone). According to this rule,
numbering activity of census factors follows the following
steps:

e In a district, subdistrict, RA or zone,
numbering should be unique, sequential and
crescent, starting at 1;

e Numbering should start at the urban
framework and continue to rural framework in
the same district, subdistrict, RA or zone,
starting numbering from the area considered
as the center of city or village; and

e Numbering should start at 1, following
spirally clockwise and towards the rim;
after all enumeration areas in a district,
subdistrict, RA or zone are numbered. In case
the city has several districts or subdistricts,
they should number them as well, starting
again at number 1, and repeating every
numbering operation, until all sectors of all
districts, subdistricts, RAs or city zones are

numbered.
While creating new sectors, preferably, the numbering
sequence should be kept, differentiating urbanand
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rural frameworks.

All census geocodes find themselves documented in
what is called an Enumeration Area Spreadsheet,
available at the Geography Operational Base (BOG). Such
documents allow for the identification of existing homes
in the sector, its situation - urban or rural, its kind and
location in relation to disclosure and ascertainment
areas. It should be highlighted that there is a sector
spreadsheet for each Brazilian city. Figures 11-10 and 11-
11 present the city of Floriano, in the state of Piaui, as an
example, using information contained in the BOG.

Figure 11-10 List of Enumeration Areas at the city of
Floriano, state of Piaui, through BOG query.

Figure 11-11 Spreadsheet of one of the Enumeration
Areas of the city of Floriano, state of Piaui, through BOG
query.

11.4 Some considerations about Territorial
Structure Database (BET)

In the context of registries, files and databases that
compose the Territorial Base is included the BET -
Territorial Structure Database, registration reference for
DPA, for IBGE's and several other public and private
bodies' projects and activities.

Its conception with territorial levels, level hierarchy,
dates and information about legislation on creation,
installing, extinction, alteration of toponymy and other
attributes makes the recovery of DPA's historic evolution
viable, as well as recovery of territorial snapshots for
dates of interest.

Beyond DPA's territorial structures, Territorial Structure
Database contemplates, still, mesoregion and geographic
microregion levels, including neighborhoods and like, rural
clusters, subnormal clusters, special areas and respective
hierarchies and attributes.



On the scope of Census, BET is the registry responsible
for territorial information (codes, names and territorial
sub ordinance) of disclosure and ascertainment units
registered at Territorial Base which are disseminated at
IBGE's publications and products.

During the 2010 Census, 5,565 cities, 10,283 districts,
662 subdistricts, 10,665 rural clusters, 6,329 subnormal
clusters, 14,402 neighborhoods, among other territorial
levels, were registered in the Territorial Structure Database.

BET was updated during the preparation for the Territorial
Base 2010 with territorial changes after the 2000/2007
Census, aiming not only to make territorial information
related to IBGE's ongoing activities available, but mainly
making the territorial structure of the 2010 Census available
for dissemination.

A vision of BET's levels and territorial hierarchies is
presented as follows: Levels:

BET has available, at the moment, 20 territorial levels,
being that 14 of them refer to current territorial structures
and 6 are called historic levels.

The current levels are:

1- Brazil (level 0000);

2- Levels referring to regional division:

e  Geographic Region (level 0001)

e Geographic Mesoregion (level 0008)

and Microregion (level 0009)
3- Levels referring to territorial division,
registered according to legislation:

e  Federative Unit (level 0002)

e  City (level 0005)

e  District (level 0006)

e Subdistrict (level 0007);

4- Levels referring to Census ascertainment areas:
. Neighborhoods (level 0102), Indian Lands

(0105) and Environmental

BET

DA CONSULTA AS UNIDADE TER|

Figure 11-12 BET Name Query - Example of a search for
"Rio de Janeiro".
Conservation
Units (0106)® territorial structures
legally established
e Rural Clusters (level 0103), Isolated
Urban Area (level 0107) and
Subnormal Clusters (level 0101) ®
registered according to concepts
adopted during construction of

Territorial Base
Relation between Territorial Structures:

To recover subordination of units such as, for example,
the relation of districts in a certain city, there is a pre-
established level hierarchy. Each level has a unit code
composition which is standard for DTB levels and the same
as Operational Bases for ascertainment areas.

The diagram in figure 11-13 (next page) presents the
structure and composition for current levels.

BET allows that queries to territorial units be realized
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Nome Padrioc da

through territorial level or name. Hereinafter is an
example of query by name which evidences how
geocode helps to differentiate between units with the
same name but different level.

11.5 Conclusion

The demand for stronger integration between statistic
and geospatial data is growing, therefore it is
indispensable for methods that allow such integration to
improve. When it comes to IBGE, it is possible to notice
the existence of a geocode system already well-structured
and widespread in the institution for such goals.

These geocodes make identifying territorial units whose
names are not yet standardized easier. This way, possible
divergences in geographic names used by statistics
department and geography department are voided
allowing unequivocal reference to spatial units.

The use of geocodes meets the principle of univocity,
however, it does not meet the need for standardizing
geographic names since this activity requires analysis of
linguistic, cultural, historic and ethnic aspects, among
others.
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Figure 11-13 Territorial Structure Database Structure
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