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Abstract
The use of cartography has supported census data collection at Statistics Portugal since 1981. 
Since 2006, with the production of the enumeration areas dataset to support the 2011 census, Statistics Portugal has been developing a Spatial Data Infrastructure (SDI) that is currently being used, in a transversal way, to promote the integration of the geospatial data in the statistical production process, in order to achieve efficiency and accuracy, within sampling process, data collection or dissemination.
In 2011 Statistics Portugal built a national geodatabase comprising all the georeferenced buildings from the 2011 Census (BGE). BGE is a point based coverage that is being continuously edited in a internal quality control process and updated by the Municipalities which provide Statistics Portugal, on a monthly basis, all the completed buildings and buildings permits including X,Y location and addresses. After the 2011 Census, Statistics Portugal evaluated the possibility of implementing a geographic tool that would allow the visualization of buildings and dwellings units of survey samples.
For this purpose, GeoINQ was developed to allow the visualization of the location of sample buildings and to provide management and control functionalities of the data collection process. In addition, GeoINQ has editing tools to update the BGE by field interviewers.
It is a Geographic Information Systems (GIS) WEB solution developed in order to integrate geospatial data into the production process of official statistics in an innovative way. It allows greater efficiency and rationalization of the resources especially in the household’s surveys by supporting the data collection process.
GeoINQ is integrated, via webservices, with Statistics Portugal Global Survey Management System (SIGINQ-IE), and consumes a set of INSPIRE geographic data services.
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1. Context
The use of cartography supports data collection at Statistics Portugal since 1981. In 1995, Statistics Portugal started the preparation of the cartographical infrastructure to support the 2001 Census, named as “Geographic Information Referencing Base” (BGRI 2001) which is based on Geographic Information System (GIS). Since 2006, with the production of the BGRI 2011 for the 2011 Census, Statistics Portugal has been developing the Spatial Data Infrastructure (SDI) to support other statistical activities, in a permanent effort on the creation of geospatial data at a national level.
1.1 SDI 
Statistics Portugal SDI is the set of resources, standards, technologies, policies, and legal, administrative and organizational frames required for the effective generation, collection, handling, access, distribution, sharing and use of spatial data for statistical production and dissemination.
Figure 1. Statistics Portugal SDI – Technology and Data















2. Integration of geospatial data within the statistical production process 
With the SDI development, and the creation (at the 2011censuses) of a point based foundation spatial framework - supported by the BGE buildings - , Statistics Portugal has been increasing the integration of the spatial component at several stages of the statistical production process. This growing integration enhances efficiency and accuracy within several domains:
· Sampling
· Data collection
· Availability of new territorial statistical data
· Dissemination of (geo)statistical information
Figure 2. Degree of geospatial data and GIS activities within the statistical production process
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3. GeoINQ 
GeoINQ is a Geographic Information System (GIS) WEB solution, developed between July and October 2016 in a Statistics Portugal/ESRI Portugal partnership, tailored to Statistics Portugal needs in order to fully integrate SDI spatial data with other existing systems in Statistics Portugal, in particular with the Integrated Survey Management System – Surveys by Interview (SIGINQ-IE).



3.1 GeoINQ – integrating SDI Spatial Data at SIGINQ-IE
SIGINQ-IE is Statistics Portugal surveys management system that integrates a set of subsystems (Meta-information system; Contacts Center - SICC; National Buildings and dwellings register file – FNA; Surveys by interview process management register system – GPIE-REG; Interviewers management system – ENTR; Sampling management system – SIGUA-UA)
Figure 3. SIGINQ-IE – Surveys by Interview
Surveys by Interview





In this general framework, GeoINQ is also a SIGINQ-IE subsystem that allows the integration of the SDI Spatial Data within the Survey Management System.
Figure 4. GeoINQ – SDI Spatial Data integration at SIGINQ-IE


3.2 GeoINQ - Requirements
GeoINQ was developed under a set of basic requirements:
· ensure full integration of GeoINQ with other Statistics Portugal information management systems;
· GeoINQ is a subsystem of SIGINQ-IE and can only be invoked and depends on the authentication credentials of SIGINQ-IE;
· Interoperability between GeoINQ and different information systems is guaranteed by a set of Web services that ensure the integrity of the information of all the systems;
· GeoINQ can be used in mobile devices;
· Users can only access the features and geographical layers defined in the user’s profile according to their role in the SIGINQ-IE system (interviewer, supervisor, regional coordinator, national coordinator, methodology expert) and their analysis/geographic information needs;
· Must have functionalities to search, visualize, query and edit geographic data and related attributes. 
3.3 GeoINQ – Geospatial Data
[image: ]GeoINQ contains a geographical framework with several geospatial feature layers like NUTS, Portugal Official Administrative Boundaries (CAOP), European 1km2 GRID, Census Statistical Units (BGRI), sampling frames (BA), Interviewers residence building and Base maps, including the Portuguese Mapping Agency (DGT) orthophotomaps.
Figure 5. GeoINQ – geographical framework






The Buildings Geographical Database (BGE) contains the points (X,Y coordinates) of all the buildings georeferenced in the Census 2011 Operation. 
[image: ]Figure 7. BGE Building Points

BGE is the national buildings and dwellings register (FNA) spatial component. FNA is an exhaustive file of buildings and dwellings collected in the last Census (2011). FNA has been continuously updated (buildings demolitions/new buildings, buildings location, address and several other attributes) from that moment onwards by several sources in particular by the Urban Operations Indicators System (SIOU – Building Permits and completed buildings from municipalities) and by Statistics Portugal Household Surveys.
Figure 6. FNA – creation and update strategy
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The main GeoINQ geospatial features are the surveys samples assigned to interviewers - FNA dwelling units that are materialized by the BGE buildings points (points in green in the figure below). 

[image: ]Figure 8. Surveys samples
4. GeoINQ – Functionalities
GeoINQ app has a set of functionalities, supported in map services, which allow users to perform several geospatial operations – from the basic tools (zoom, search, query, etc.) to the more complex geoprocessing tools and creation of thematic maps.
4.1 Authentication
GeoINQ has an authentication system with individual credentials for each user. Authentication and identification of each user survey project are done via GPIEREG (one of SIGINQ-IE subsystems).
4.2 Search and visualize
GeoINQ users can apply spatial filters to search and visualize statistical units and samples from the different surveys.
Users can only access the geographic and analysis information previously defined in their user profile. For example, only interviewers have permission to view the buildings of an entire sample from a specific survey that is assigned to them.
4.3  Query 
All users can query and obtain information about the attributes of BGE/FNA buildings that integrate social/household surveys samples and their respective FNA dwellings
8. GeoINQ – Query function 








4.4  Edit 
Interviewers that are in the field, collecting data in-person, have permission to edit BGE buildings geography and addresses directly in GeoINQ. With GeoINQ geoprocessing tools interviewers can move, add or delete BGE/FNA buildings.
GeoINQ is integrated with the FNA system and it also allows users to edit FNA dwelling units attributes.
Edits to the BGE buildings geography, done directly at GeoINQ, or to FNA buildings/dwellings address, done at FNA app via GeoINQ, proposed by interviewers are validated by the Geoinformation and FNA Management Units.
9. GeoINQ – Edit geography function 
Click to add a new building






10. GeoINQ – Link to FNA App Function - Edit FNA dwelling attributes (address)


4.5 Thematic maps
GeoINQ allows users to create thematic maps for different geographic levels, with indicators from the different surveys samples in order to plan, monitor and analyze the data collection progress, and to support interviewers. 
It is possible to create real time thematic maps with several indicators like the total number of dwellings from a specific survey sample, total number and percentage of dwellings with response, total number and percentage of dwellings with CAPI (Computer Assisted Personal Interview) response, total number and percentage of dwellings with CATI (Computer Assisted Telephone Interview) response, total number and percentage of dwellings with CAWI (Computer Assisted Web Interview) response.
10. GeoINQ – Thematic Maps Function 





[bookmark: _GoBack]5. GeoINQ – Main Users
The Statistical Methods Unit is responsible for the surveys sampling system and for developing methodologies to monitor the respondent statistical burden. Statistical Methods Unit uses GeoINQ geographic information in the sampling process (as FNA and BGE led to a completely new approach and methodology for the constitution of sampling frames and samples based on geographic information and spatial analysis) and to analyze the geographical dispersion and overlap of samples in the national territory.
The Data Collection Department is responsible for the collection of statistical information by several methods (Web, phone, face to face). The interviewers reporting unit includes a hierarchical structure of organization to support data collection. The Data Collection Department use GeoINQ geographic information to assign samples to interviewers and to support interviewers that are collecting the data. It also uses GeoINQ thematic maps to monitor statistical operations and data collection progress.
Interviewers are responsible for the data collection and are, by far, GeoINQ main users because they represent around 90% of GeoINQ total users.
Before GeoINQ interviewers only had access to a table with the dwellings address, name and contact of the reference person of their samples. Some statistical units don’t have an address or the address is incomplete and unable to locate. Interviewers use GeoINQ and geographic information to solve difficulties in locating statistical units they need to survey. Interviewers also use GeoINQ to plan and monitor the data collection and to edit and update geographic information from BGE (Buildings) and the corresponding FNA buildings/dwellings attributes, contributing in this way to keep both databases up to date.
6. GeoINQ – Conclusion
GeoINQ app development required a wide and complex analysis of processes, for the integration of Statistics Portugal Spatial Data Infrastructure with SIGINQ-IE and other statistics Portugal information systems. GeoINQ allows the use of geographic information, in an innovative way, at several stages of Statistics Portugal statistical production process mainly in the data collection stage contributing to a rationalization of resources and a most efficient data collection and data collection management.
1
image1.png
Human
Resources

Institutional

Standards ‘ f Partnership and Data

b q sharing
Q\ soi

Technology Data and Metadata
(Hardware and

Software)




image2.png
Outside statistics Portugal

Inside statistics Portugal

BAA
Agricultur al Registers:

GoB

BGE
Building Points:
105 %Y;
1DsourceRegister;

Business Registers:
IDGeographies

1Dfue; 1Dz 10d; Address;
Data

STATISTICAL DW

Buildings and Population / Housing

Registers:
1Dst5 1Dsd; Address;

Dwellings Registers:
1Dt 1D 1Dsb; 1Dsd
Address;




image3.png
ey




image4.png
Human
Resources

Institutional

Standards ‘ f Partnership and Data

b q sharing
Q\ soi

Technology Data and Metadata
(Hardware and

Software)




image5.png
Outside statistics Portugal

Inside statistics Portugal

BAA
Agricultur al Registers:

GoB

BGE
Building Points:
105 %Y;
1DsourceRegister;

Business Registers:
IDGeographies

1Dfue; 1Dz 10d; Address;
Data

STATISTICAL DW

Buildings and Population / Housing

Registers:
1Dst5 1Dsd; Address;

Dwellings Registers:
1Dt 1D 1Dsb; 1Dsd
Address;




image6.png
ey




image7.png
Quality management — evaluate and feedback

Specify Develop
Build D
needs and Desig

Support and infrastructure





image8.jpeg
SIOINQ-ie

lnquéritos por Entrevista




image9.jpeg




image10.png
SPIS




image11.png
=] | I

Centro de Contactos




image12.png




image13.png
ENTR




image14.png
FNA




image15.gif
£SIQUA-US





image16.png
.pplsrsg,




image17.png
met(@.




image21.jpeg
SIOINQ-ie

lnquéritos por Entrevista




image22.jpeg




image23.png
SPIS




image24.png
=] | I

Centro de Contactos




image25.png




image26.png
ENTR




image27.png
FNA




image28.gif
£SIQUA-US





image29.png
.pplsrsg,




image30.png
met(@.




image18.png
GPIEREG-VB

SMI (OE) BGE (Local)
mg S Sl
SICCG
T
SICC-IE GPIE ENTR : GEO-INQ :
: [P
GPIEREG-VB I----J-----I GPIEIREG
- 1
(Central) i. CECDSY : WEBINQ (Central)
_______ a





image19.png




image33.png
GPIEREG-VB

SMI (OE) BGE (Local)
mg S Sl
SICCG
T
SICC-IE GPIE ENTR : GEO-INQ :
: [P
GPIEREG-VB I----J-----I GPIEIREG
- 1
(Central) i. CECDSY : WEBINQ (Central)
_______ a





image34.png




image20.png
| Tabela de Conteddos

@ NS

) NUTS (Hiatérico)

5 caop

) CAOP (Hitsrico)

4 GRID 1xtkm

4 BGR2016

9 8GRI (Hitrico)

= Base de Amostragem

[ Jma_ogr1s o

W recryor

@ Ceasasoriar

e wsiaT

7 e sinzra pr

7 Dwasrusr
[—




image21.png




image22.png
Creation

Update
v

SIou

Household
Surveys




image28.png
© W Ja &

Tabela de Contetdos
V@ NUTS
Rua César de Oliveira (3 NUTS (Historico)
VI caop
5] CAOP (Histérico)
V|l GRID 1x1km
iy VI ]FNa_cRiD_PT
e ] &1 BGRI2016
5] BGRI (Histrico)
5] Base de Amostragem

Rua cagpy [3] Outras camadas
£4d Entrevistadores
V| E) IMOB - 2017.MES. 11 - Ing. Principal
[Freguesia: 110611]
A o oisés Amiglak Legenda
s Py @ Amostra
. @ tovos
. ® S ¢ 2 o« Wois
. L :
)
3 (]
B . .
L s, L
bl Rua Proy,
3 e ° o o il
A oo da Luz se8 g o o
e qe0 ] O o
<
£ . oz
e ief| o oo o H
| Reee || e | ® ° . ® o °
& .
| .
| ) o Mo .
| Jardin da Alamec® .
Carnide o L] Roentgen
oo

Toom




image29.jpeg
Edif.FNA:

Morada anica:
Coordenada
retangular X
(WebMercator):
Coordenada
retangular ¥
(WebMercator)
Tipo de
coordenada

Tipo de edificio:

5155

R CAP TEN OLIVEIR.
QUINTA DA LOMBA BARREIRO 2830

163 BARREIRO

-1008611.00

R - REAL

4 - Edifico classico, construido para
familiares )

o g

‘s Capiae





image40.jpeg
Edif.FNA:

Morada anica:
Coordenada
retangular X
(WebMercator):
Coordenada
retangular ¥
(WebMercator)
Tipo de
coordenada

Tipo de edificio:

5155

R CAP TEN OLIVEIR.
QUINTA DA LOMBA BARREIRO 2830

163 BARREIRO

-1008611.00

R - REAL

4 - Edifico classico, construido para
familiares )

o g

‘s Capiae





image30.jpeg
( Edifico: 1219229 ) 1 0 ¢

EdiLFNA:
Codigo censos

Recolha (PSU)
Horada na

76 oo
0 cttclo movido:

Tipo de.
coordenada:

e —

construcao do
edificio:

ipo de edificlo:  1- Edfico dissico, construido para
possuir 1 ou 2 alojamentos familares





image31.jpeg




image32.jpeg
Clique para

adicionar um
edificio a amostra





image35.png
GeolNQ - Adicionar edificio 4 amostra

Nao existe nenhum edificio nas imediacdes. Deseja
criar um novo edificio?





image45.jpeg
( Edifico: 1219229 ) 1 0 ¢

EdiLFNA:
Codigo censos

Recolha (PSU)
Horada na

76 oo
0 cttclo movido:

Tipo de.
coordenada:

e —

construcao do
edificio:

ipo de edificlo:  1- Edfico dissico, construido para
possuir 1 ou 2 alojamentos familares





image46.jpeg




image47.jpeg
Clique para

adicionar um
edificio a amostra





image48.png
GeolNQ - Adicionar edificio 4 amostra

Nao existe nenhum edificio nas imediacdes. Deseja
criar um novo edificio?





image36.jpeg
FNA

Ficheiro Nacional de Alojamentos

[) Norma de Gestdo daMorada @) Ajuda 3§ Sair
4 Propostadamorada de UA do FNA
Interveniente: ext.margarida.sousa Perfil Interveniente (cod): 0 Tipo de Utikzador: 0 Tipo de amostra (cod): 1 ] Operagdlo Estatistica (cod):

Tipo de Utilizador DRI (5) Supervisor, (F) Supervsor Telefonic, (C) Godficador, (D) Codificador CATI (R) Resp. Gentro Rec./Reg. Aut. Presencia,
(0) Resp. Centro Rec./Reg. Aut. Telefonco, (A) Resp. Centro Rec./Reg. Aut. CANI, 1) Resp. Nacional CAWT, (N) Coord. Nacnal Recolha e (P) Coord. Naconal Pojects

Resposta Urgente [
Nimero de entradas do edfico: |1 Incoeréncia entre localizago do ponto no terreno ¢ morada da UA ]
Atuaiizacso toponimia da rua

Tipo de via: | 201103CENSO

Designacso de via: | 201605l

Prefixo de edifico: | 201103CENSO.

Designacio de edifico: | 201103CENSO |
ander:| 2011032850 | [l R
o moeo EBpTO
=

Lugar: | 2015090 QUINTA DA LOMBA
Localidade: | 201103CENSO | BARREIRO

Gdgo postss| 201103CENSO | | 201103CENSO | 2830 | 163 | |BARREIRO A

o |





image37.jpeg
( Edificio: 2755155) | 1

Detalhe Alojamento F306

Edif.FNA: 2755155
Aloj.FNA: 025
Morada: P TEN OLIVEIRA|

|QUINTA DA LOMBA BARREIRO 2830~
162 BARREIRO

IMOB - 2017.MES.11 - Inq. Principal

Chave recolha 1504.BF806

(PSU):
Método de P - Presencial
recolh;

Situacdo do 1 - Alojamento familiar de residéncia

zoom | | M | | FEFragio 06 ottar




image51.jpeg
FNA

Ficheiro Nacional de Alojamentos

[) Norma de Gestdo daMorada @) Ajuda 3§ Sair
4 Propostadamorada de UA do FNA
Interveniente: ext.margarida.sousa Perfil Interveniente (cod): 0 Tipo de Utikzador: 0 Tipo de amostra (cod): 1 ] Operagdlo Estatistica (cod):

Tipo de Utilizador DRI (5) Supervisor, (F) Supervsor Telefonic, (C) Godficador, (D) Codificador CATI (R) Resp. Gentro Rec./Reg. Aut. Presencia,
(0) Resp. Centro Rec./Reg. Aut. Telefonco, (A) Resp. Centro Rec./Reg. Aut. CANI, 1) Resp. Nacional CAWT, (N) Coord. Nacnal Recolha e (P) Coord. Naconal Pojects

Resposta Urgente [
Nimero de entradas do edfico: |1 Incoeréncia entre localizago do ponto no terreno ¢ morada da UA ]
Atuaiizacso toponimia da rua

Tipo de via: | 201103CENSO

Designacso de via: | 201605l

Prefixo de edifico: | 201103CENSO.

Designacio de edifico: | 201103CENSO |
ander:| 2011032850 | [l R
o moeo EBpTO
=

Lugar: | 2015090 QUINTA DA LOMBA
Localidade: | 201103CENSO | BARREIRO

Gdgo postss| 201103CENSO | | 201103CENSO | 2830 | 163 | |BARREIRO A

o |





image52.jpeg
( Edificio: 2755155) | 1

Detalhe Alojamento F306

Edif.FNA: 2755155
Aloj.FNA: 025
Morada: P TEN OLIVEIRA|

|QUINTA DA LOMBA BARREIRO 2830~
162 BARREIRO

IMOB - 2017.MES.11 - Inq. Principal

Chave recolha 1504.BF806

(PSU):
Método de P - Presencial
recolh;

Situacdo do 1 - Alojamento familiar de residéncia

zoom | | M | | FEFragio 06 ottar




image38.png
Mapas Tematicos

Projeto
Periodo

Tipo de Amostra
Centro de Recolha
Tipo de Indicador
Indicador

Nivel Geografico

woe
201746510

Ina. Principal

oR

Resposta

Nimero de alojamentos com resp.

Freguesia

Carregar Indicador





image39.png




image55.png
Mapas Tematicos

Projeto
Periodo

Tipo de Amostra
Centro de Recolha
Tipo de Indicador
Indicador

Nivel Geografico

woe
201746510

Ina. Principal

oR

Resposta

Nimero de alojamentos com resp.

Freguesia

Carregar Indicador





image56.png




image41.jpeg
2018

European Conference
on Quality in Official Statistics

26-29 June 2018, Krakow www.q2018.pl





