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This annex is a part of the fimr@port from the GEOSTAT 2 projethe use cases presentadthis
annexarelinked to Chapter 6 of the main report and represent national practices found in the
project countries.
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1. Specify needs

| Quality Management/ Meta data management

1. Specify . o Aral : I Eval
Needs 2. Design 3. Build 4, Collect 5. Process 6. y 7.D 8. E

Use cases

1.1 Usercouncils in Statistics
Sweden

Find out what 1.2 Formalised user dialoguein
users need Portugal

1.3 Formalised user dialoguein
Austria

Promote 1.4 Promote geospatial statistics
geospatial andthe potential of geospatial
statistics information

1.1 User councils in Statistics Sweden

Statistics Sweden currently has nine user couhdilser councils are established bgexision of the
director-general, who also decides on the instructions, chairpersons and other members of the user
councils. The user councils have an external chairman and consist of approximately ten members.

The purpose of the user councils is to mainta system of organised user interaction to continually
provide Statistics Sweden with input about the new and changing needs for statistics and to obtain
the views of key users regarding changes in the statistics. User councils form a kind of network of
information, whereby Statistics Sweden can spread and get feedback on ideas and plans. They have
an active role in prioritising and folloup as well as an advisory capacity to SCB. The user council
members also receive comprehensive information regardtagistics Sweden, such as the annual
report, business plan, budget, etc.

The user councils have an advisory role and shall represent the users of the government funded
statistics that Statistics Sweden is responsible for within each subject area. Ensstoelhoth the
general needs for statistical information and the more specific needs of different users.

The user councils have2 meetings each per year. The discussions are documented and an annual
activity report is submitted. The activity reports pide the basis for the reporting of user councils'
activities in Statistics Sweden's annual report.

There are no user councils specifically addressing geospatial statistics but issues related to small area
statistics or geospatial data production are mgihbindled by the User council for regional statistics
and the User council for land use and Real estate statistics.

1.2 Formalised user dialogue in Portugal

The Statistical Council (SC) is the state entity that presides over, guides and coordinatatotel
Statistical Syster(Statistical Law, Article 3(2)). It was established to provide room for the debate
between producers and users of official statistics and especially to ensure the reliability of the
statistical systemThe SC is chaired by the mesnlof government responsible for Statistics Portugal,

! For further informationhttp://www.scb.se/en_/Aboutus/Main-Activity/Councilsand-boards/Usefcouncils/
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at present the Secretary of State for Administrative Modsgation. The Director Generaf Statistics
Portugal acts as the Vigghairperson of the SC.

According to the Law of the National Statisti8gktem, the Skasthe powers to:

1 (...) define and approve the general guidelines of official statistical activity and relevant
priorities;

1 define, on an annual basis, nationwide official statistical operations and those solely in the
interest of the Autommous Regions, upon proposal of statistical authorities (...);

The 28 membersf the Statistical Councdlre representatives of Statistics Portugal, all other national
authorities producing European and national statistics, Banco de Portugal, publies€bgig

major users), employers' confederations, union confederations, association of municipalities, the
Consumer Protection Association, universities, the Data Protection Authority, and five persons of
recognised scientific merit and independence. T@mbers are appointed for three years by a
decision of the Prime Minister, upon proposal by the ministers of the represented ministries, the
Director Generabf Statistics Portugal and the Council of Portuguese University Rectors.

The SC has five standisgctions on overarching topics and on specific statistical areakoéd
sections can be established. Currently there is ond@cisection dedicated to the revision of the
Statistical Law. These sections may also set up their own task forces, workipg gra technical
groups.

Plenary — (restricted sessions)

l

Standing Sections Ad-hoc Sections

l |

Working Groups Working Groups

Figure 1:Chart illustrating the organisational setup of the Statistical Council of Portugal.

Forregional statisticsthe activities are carried out by the Standing Section on Territorial Base
Statistics, which have thellowings powers:

1 Cooperating with the Standing Section of Statistical Coordination in the preparation of the
document Linhas Gerais da Atividade Estatistica Oficial (General Guidelines of Official
Statistical Activity);

1 Monitoring the production of tetitorial base statistics, namely by assessing its adequacy to
user needs;

1 Monitoring, in strict cooperation with the appropriate Sections, the production of territorial
base statistics through the analysis of statistical projects with relevant implicdtions
statistical data at regional and local level;

1 Developing activities that foster maximum use of administrative data for statistical purposes,
in cooperation with the appropriate Section;

9 Fostering theemploymentof existing statistical operations targeted at a maximum use of
their potentialities for the enhancement of territorial base statistics;

6
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9 Monitoring, through national institutional participants, the activities of Committees or

Working Groups operating withh the European Union and the relevant international bodies

regarding its scope of action;

1 To assess Reports and supervise Working Group Monitoring Plans in place within the Section.

Statistics Portugal has some feedback mostly ftbenusers, including gamunicipalities (one othe
most important users and cooperation partners) and fremerprisesNBS & S NO K S NE&
consumestatisticalproducts regularly.

From a purely internal perspective, the Department of Methodology and Information Sgstem
receives annuallyfrom the all other departments at Statistical Portug#heir needs for

2 NJ & { dzR

applications, data warehouse, methodology, IT and geographic information, related to new, revised

Or current surveys.

1.3 Formalised user dialogue in Austria

Inthe Austrian Statistics@i G KS Sadlof AaKYSyd 2F (GKS t¢diag GA&AGAO

well as the frequency of meetings, the process of deciding odutisns and a definition of its
duties?

The Statistics Council comprises 16 membepsesenting government, various ministries, the
national bank, the Austriaassociation of municipalitiesdwnsand various federal chamber3he

Statistics Council shall meet as and when required and at least quarterly and a written record of the

procealings and resolutions of the Statistics Council shall be prepared. Among the duties of the

statistics council is also the preparation of an annual report and the issue of recommendations and

statements.

In addition it is possible to establish national estpgorking groups on specific topics (e.g. working

group on territorial mattersBuilding and Dwelling Registierum), which have the task to advise the

statistical office on specific thematic matters.

Statistics Austria conducts user surveys to learrualbiser requests and additional user requests

also come in by email/telephone, generally through contact of the staff with the customers. There is
no limit to what users would neegithey usually wish for data as small scaled as possible (building

level) and as timely as possible (data as of today).

1.4 Promote geospatial statistics and the potential of geospatial information

Statistics Norway participates actively and presents their geospatial statistics products in different

forums, ranging from presentains for GlS&xperts in county administrations, to regional

a1 1SK2t RSNBE Ay GKS ab2NBFe RAIAGEE O22LI NI GA2yé

private institutions/compaies in the geospatial sectdtatistics Norway also regularly caruds
guest lectures at a university which educate land use planners.

¢2 ARSYUATE GKARRSYyé¢ ySSRa F2NJ 3S2aLJ GAlf
of recognising the potential, established a project within the statistical institoteromote the
LRGSYGdArt 2F 3IS2aLd GALFf | sef FaseNEGISRasBuyte Geati@ in {

2 English vetisn of the law available under:
www.statistik.at/wcm/idc/idcplg?ldcService=GET PDF FILE&dDocName=027192
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Statistics Norway The goal is to ultimately make geospatial information management an integrated
part of the statistics production.

Statistic Norway concluded there was a need to establish infrastructure for management of
geospatial data, inform the statisticians imeans of information seminanaorkshops and internal
courses. To identify concrete projects, a survey was sent to all head#.of lua resulting projects,

big and small are being followed up by the resource centre. The projects lead to various outcomes,
but even more important is the resulting competence building. The resource centre is just to support
all aspects of the productiowhen it comes to geospatial information (from education, information
and advising to development of production lines involving geospatial data).
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2. Design

| Quality Management/ Meta data management

1'N5"e°'f5' 2. Design 3. Build 4. Collect 5. Process 6. Analy 7. Disseminat 8. Eval
eeds

Use cases

Key-tasks 2.1 The Swedish Mational
GeodataCooperation
2.2 Data access through Morway
Digital

Recognise
geospatial data
Sources

2.3 Legal basis for geospatial
data accessinPortugal

2.4 Legal basis for geospatial
data accessin Austria

2.5 Acquisition and processing of
geospatial reference datain
Poland

2.6 GIS Resource Centrein
Statistics Morway

2.7 Resource setup in Statistics
Assess data Finland

processing
capacity 2.8 Resource setup in Statistics
Poland

2.9 Resource setup in Statistics
Portugal

Specify
geospatial
statistics output

2.1 The Swedish National Geodata Cooperation

The Swedish Geoda@ooperation Agreement is the national foundation for a sustainable
cooperation within the SDI. The cooperation was launched in 2011 in order to fulfil the obligations of
the INSPIRE directive, yet it goes beyond the aspirations of INSPIRE as it retutrethéun the

scope of environmental information. As of today, the Geodata Cooperation offers a pool of data
exceeding 400 geospatial data products from 19 different providers. The very basic concept of the
cooperation is that parties sigmeagreement ad payoneannual fee but get access to geospatial

data products from all data providers. This concept stands in sharp contrast to the situation before
2011, where data acquisition entailed complex business models and expensive agreements.

The cooperations managed by the Swedish NMCA (Lantmateriet). Parties to the cooperation are
authorities with a data management responsibility according to the Swedish Act and Ordinance on
Spatial Information, based on the INSPIRE directive, and municipalities, gomtaeacies and

other organisations with official duties.

The Geodata Cooperation Agreement includes how to handle organisation, steering, coordination
and responsibilities as well as technical prerequisites, forms of supply and terms of use of spatial
data. The parties in the Geodata Cooperation offer each other spatial data for official use at an
annual fee. Available data are presented and described in a Product Catalogue. Municipalities,
government agencies and other public organisations which coraftictal duties can also join the
Geodata Cooperation, and thereby get access to all data in the Product Catalogue, for official use.

The contents of the Product Catalogue will change over time, with the aim to include as much spatial
information as possie from all authorities in the cooperation. The INSPIRE regulation gives a
minimum requirement, but in order to fulfil also the goals in the National Geodata Strategy, the
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cooperation has a broader scope: by making available as much spatial informagiossésle the
benefits from sharing information will increase within the public sector.

In general terms, data sharing is a ceffective way of enabling the entire public sector the use of

high quality data for a wide variety of tasks. By making spatial data available as services on the web,
it is also easier for the private sector to bemdéfom this infrastructure, as it gives easier access with
known conditions and licenses.

One of the most obvious results of the cooperation is reduced administration regarding licensing and
data acquisition. The simple and straight forward business ioddes it easy to budget future

(next years) costs for Spatial Information. The situation before the Geodata Cooperation suffered
from multiple agreements between data providers and users and complex terms of use obstructing
flexible use of data and creah of services.

2.2 Data access through Norway Digital

Access to data (including geospatial data) is regulated by the Norwegian Statistics Act. The act
provides access to all relevant registers free of charge. However, data providers may charge for the
work consumed by data extraction.

Regarding geospatial data, there is an agreement for exchange of data with all public providers.
Gb2NBlI & S5A3FAGIHEE A& GKS yIYS 2F GKS ylraAz2yrt &Lk
collaboration is a formalid agreement based on cooperation between municipal, regional and
national organisations responsible for producing geospatial datalig users of geospatial data.

The partnership was established to build and operate a national spatial data infras& wctensure

the whole community good access to geospatial data. The law on infrastructure for geographical
information (Geodata Act) was adopted in 2010 and is also an implementation of the INSPIRE
directive establishing an Infrastructure for Spatial infation in the European Community. The law
aims to promote good and effective access to geospatial data for public and private purposes, and
assumes that this will be achieved by strengthening and continuing the voluntary collaboration in
Norway Digital. ie agreement grants access to geospatial data as well as participation in different
specialist committees. There is an annual fee for being part of the cooperation.

. SaARSa GKS b2NBlI& RAIAGEE | ANBSYSyYy (s thkdndNE | NB
data providers. These agreements secure regular delivery and provide a formalised way of

exchanging information about quality. Regarding geospatial data, the agreement with the National
Mapping Authority (NMCA) is most important. A massive amofigeospatial data are transferred

from the NMCA to Statistics Norway each year. Data are provided both as download services and as
S0 aSNWAOSad DAGSY GKS FY2dzyd 2F RIGIZT FYyR GKS
web services, has not beean option so far.

Regarding cadastre data on buildings and addresses, a statistical copy of the cadastre is updated
RIAféd CNRY (KA& RFGF olF&Ss a&aAriddd dAzy SEGNI OG4&¢
S E (i NI O itétuse gidSpatialita are prepared in the central geodata base. (Address points with
population, building points with core information, enterprise points with core information).
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2.3 Legal basis for data and geospatial data access in Portugal

Under the Nabnal Statistica{ & & (i S Y StatistifsIPdrtugal is mandated to use administrative
records for the purposes of compiling statistics. Administrative data owners have to provide the data
free of charge.

Since 2013 and under the legal act that regulates the Indicator Syste@onstruction and Housing
Statistics (SIOU) the municipalities are obliged to provide to tatRBortugal, on a monthly basal
the completed buildings and buildings péatmincluding X,Y location andd@dresses of each building.
SIOU is, in thiway, the reference data source to update dwellingshe National Dwelling Register
and buildingsn the Buildings Geographical Database

However, although the Statistical Law apparently covers sufficiently the accessibility of
administrative data, Statites Portugal is not always successful in accessing administrative data.

To solve this problem in the Peer Review report of March 2015, on compliance with the code of
practice and the coordination role of the national statistical institute, is mentiohed $tatistics

Portugal (i) will make proposals to change the National Statistical Law in order to ensure timely and
effective access to administrative data for statistical appropriation (ii) will make proposal to change
the statistical law in order to esure Statistics Portugal right to be involved in the design and
modification of any administrative data system in order to improve its suitability and quality for
statistical purposes.

Beyond these mandatory terms, Statistics Portugal has establishetbamaitave processes, signing
memorandum agreements and protocols with several institutions, to provide and share data and
geospatial data. The most relevant examples are the Memorandum Of Understanding between
Statistics Portugalndthe DirectorateGeneralfor Territoryg the Portuguese National Mapping and
Cadastral Agency (NMCA), to access national offje@spatial reference data (exttboimagery and
official administrative boundaries magand the Protocol Agreements celebrated with all the
PortugueseMunicipalities for the development of a common base geography for census.

Most recently, Statistics Portugal has as well established an agreement with ADENE, the national
authority responsible for managing the Energy Cesdtibn System of Building® share data and
location regarding Statistics Portugai b G A2y | f . dzZAf RAYy3a YR 546SftfAy

In addition, Statistics Portugal is a full member of the Advisory Council of Geographic Information
National System (GONIG) for INSPIRE, which is the sgat body responsible for the
implementation of the Directive in Portugal.

At a technical level Statistics Portugal is also strongly engaged in th&@ENSRIss Thematic Working
Group mainly focused on metadata and services, as well as in five out@iNBPIR®/ orking
Thematic Groupswhich were created similarly to the INSPIRE Thematic Clusters.

Within SNIG (National Portuguese Spatial Data Infrastructure) and the implementation of INSPIRE
OYFAYyfte& dzyRSNJ GKS [ 6 G5[ obdstituey thelegal bagisfor BN\NR Y 1 2 7F
constitution and activity and for thapplicationof INSPIRE in Portuga®atistics Portugallso

contributesto the national repository of geospatial data. For the INSPIRE themes under its

3 Law NP 22/2008 of 13 May 2008
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responsibility StatisticRortugal provides metadata for INSPIRE compliant datasets and services to
the national geospatial data metadata catalogue and also provide geospatial inforntatamgh
services.

2.4 Legal basis for geospatial data accessfor Statistics Austria

The legal basis for access to the geocoBeitHings and Dwellings Register, which is used for geo
enabling other administrative data sources used for statistics, is regulated both in the Cerfsus Act
and the Buildings and Dwellings Register Act

The Censs Act regulates the access to administrative data sources for statistical purposes and hence
the Buildings and DwellingsRegistercan be used for statistical purposes as it is an administrative

data source. The contents and structure of the data inBhigdings and Dwellings Registerand its

access of use are regulated in the Buildings and Dwellings Register Act.

Besides the unique 8 and structural data on buildings and dwellings this includes a pgaocuods
as spatial reference for the addreasd building resectively,and can therefore beonsideredo be
the backbone of geocoded registers and geospatial data at Statistics Austria.

2.5 Acquisition and processing of geospatial reference data in Poland

TERYT is the registerto f | tgfiRa@ial division. It is maintained ke Central Statistical Office
(CS@and contains descriptive information about territorigdographieslocalities, streets, buildings
and dwellings. In order to use geographic data in Polish censuses, this data neédeabtained for
statistical unis and dwelings

Maintaining address locations lies in the scope of work of natiNMCAs Unfortunately, at the time
such data was needed for the censtig PolishNMCAdid not possess a complete set of address
points forthe whole country. Therefore address points had to be prepared by official statistics with
the use of various reference materials.

Two sources of geographic information have been maintained by official statistics: on topographic
and cadastral maps at various scales and coordinate systems, boundaries of statistical division of the
country were drawn and updated throughout the yearsdilsince 1978, situation sketches of
household locations have been maintained and updated regularly in regional statistical offices and by
enumerators in the field during censuses. All of these paper materials had to be transformed into
digital maps. Thérst step of the process was scanning and georeferencing all statistical maps.
Boundaries of statisticgeographiesand census areas were then digé@, maintaining compliance

with boundaries of municipalities.

Carrying out both censuses gave CSO thislktion tools needed to acquire spatial data from any

state agency free of charge. Following datasets have been acquired: National Register of Boundaries
FYR I NBFa 2F (KS /2dzyiNEQa ! RYAYAAUNI 0ADB 5ADA&A
(LRS), Topographic Data Bemed ortophotomas.

* Census Act (German version):

https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20004583

® Buildings and DwellingRegister Act (English and German versions:

http://www.statistik.at/web_en/publications_services/online_address_buildings_and_dwellings_reqister/legal
basis/index.html

http://www. statistik.at/web de/services/adress gwr_online/allgemeines/gesetzliche grundlagen/index.html

12


https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20004583
http://www.statistik.at/web_en/publications_services/online_address_buildings_and_dwellings_register/legal_basis/index.html
http://www.statistik.at/web_en/publications_services/online_address_buildings_and_dwellings_register/legal_basis/index.html
http://www.statistik.at/web_de/services/adress_gwr_online/allgemeines/gesetzliche_grundlagen/index.html

A Pointbased Bundationfor Satistics¢ FinalReport from the GEOSTAT @jEct ¢ Annex 1 Use cases

brGA2yFf wSIAAGSNI 2F . 2dzy RENAS&E FyR ! NBlFa 2F (KS
boundaries of municipalities, counties and voivodeshifiee municipality area boundary is superior

to statistical region and census area boundaries and hence has been adopted as a spatial reference
boundariesof statisticalgeographiediave to be collinear with municipality boundaries where

applicable.

Cadatral data in Poland is maintained at a county level. A unified standard exists for exchanging this
data, however mapping authorities in each of the 379 counties have their own way to interpret this
standard. Furthermore, the data is maintained in varioasrdinate reference systems, some of

them being local coordinate systems. A huge effort had to be put to process this data to make it
useful for address point acquisition purposes.

Land Parcel Identification System (LPIS) contains cadastral parcel bearidawhole of the country
excluding big cities. This data served as a secondary reference material where cadastral data was not
present in numeric form or could not be processed.

TheTopographic Dataase is a system for dissemination of high qualitytisbdata with address
points as one of its feature classes. Unfortunately at the time of address point acquisition in Polish
official statistics;The Topographic Databasevered only approximately Jfercentof Poland.

Ortophotomap for the whole of Polahhas also been acquired from tiationalMappingAgency to
support visual identification of buildings in the process of spatial address database creation.

Some of the above mentioned reference materiathose covering the whole of Poland (National

Rega SNJ 2F . 2dzyRFNASa FyR I NBla 2F GKS / 2dzy i NEQa
System, and ortophotomap) were directly after acquisition by CSO delivered to the regional units

along with a set of scanned and georeferenced statisticalaxiape Topographic Dataase and

cadastral data needed some initial processing before tieyd be taken advantage .bf

2.6 GIS ResourceCentre in Statistics Norway
Up until 2016, use of geospatial data has been decentralised in Statistics Norway. @ ospat
processing was limited only to a few divisions.

No one in Statistics Norway had the overall coordination or responsibility for an overview of the
infrastructure, technical needs, GéSpertise or user needs for GIS and geodateere was a weak
understanding of the informaj and formal responsibilities between the departmentsStatistics
Norwayconcerning: Obtaining, quality control and storage of spatial data, operation and
maintenance of the geodata base, facilitating amgprovements of the infrastructure for GIS tools,
and dissemination of the result as geospatial data. Not enough funding and competence was
allocated to these tasks.

In order to extend the use of geospatial information to all relevant divisions and to neeels for
yS¢6 FYR 0SOGSN) adldradaoas {GFGAadaoa b2NBl e RSC

PaANRA&OF S ¢ RSdzA1 a A 3 & hifornd for Statistical data gedvisu@lizatiarr2 NOGH G A &2 G A OF f
Journal of the IAOS 31 (2015) 4830, DOI110.3233/S¥ip n v N> Lh{ t NBaawnmpz LI LISNI &
Tadeusz Migacz CSO Chief GIS Specialist.
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The resource centre was initiated as a project, but after the project phase the goal is to streamline
use of geospatial data and integration with statisfiand administrative data into the work of the
sectorial statistics divisions. The resource centre will still be conducting some central tasks, but first
and foremost, provide operational support for the organisation along the GSBPM.

The resource centraow coordinates and make sure that the infrastructure and technical needs
regarding GIS and geospatial data are met.

It can be assumed that some divisions will embrace the use of geospatial data to a large extent and
thus maintain the knowhow and competace necessary, yet other divisions may need more help

and support. Some tasks may even be done solely by the resource centre in support of the
division/statistics at hand. The vision is to provide easy access to tools and software and strengthen
the compeence in the organisation in such a way as to make it as natural for the statistician to
include geographical analysis as it is to use conventional statistical processing tools.

In the process of setting up the resource centre, Statistics Norway madeltbeihg strategic
considerations:

9 Tasks close to data and the subject at hand could preferably be decentralised.
9 Tasks regarding maintenance of competence and effective use of geospatial technology
should preferably stay centralised.

The resource centrerpvides internal GIS courses as well as organising special courses with external
f SOGAZNBENE® ! NB3IdzZ F NI AYGSNYf aDL{ dzaSNJ F2 NHzve
as well as to inform about new features and present best practice cases.

In connection with the annual updating of the operational planning, the resource centre makes an
inquiry to all heads of division asking them to forecast the need for assistance regarding GIS in any
part of the GSBPM.

Currently, the resource centre is lded within the Division for natural resoureand environmental
statistics. This is because this division is the biggest single user of GIS and it ensures competence and
knowhow regarding production of statistics based on geospatial data.

2.7 Resource setup in Statistics Finland
{ GF GA &l A@SstralehygstwelyafkGl% related notations in 1@ strategy for 2015 to 2018
promoted and created a legitimate status for geospatial data and techniques at Statistics Finland.

Both strategies recommenddtat aGIS technology revieshould be carried out. The GIS strategy
also affected the management of geospatial infrastructure, relocation of personnel3t8 aore
team) and founding of an ihouseGIS expert group

The position of the GIS core tearasponsible for geospatial core data and techniques, was
strengtheredin the ICT Management department. The GIS technology review was carried out in
2015 to 2016. The report offered three alternative technological solutions on how to handle
geospatial datand its requirements in data collection, production and dissemination.-éaied
hybrid solution was chosen. The solution combines Open Source technologies with licensed GIS
technologies. E.g., Open Source products were mainly the chosen solutiopsvierssde
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functionalities or for light thematic mapping purposes (Geoserver, QGis). By contrast, licensed
products were chosen (ESRI ArcGIS, SAS, SQL Server spatial data type) for professional use, e.g., for
spatial analysis or spatial data editing. Pladmenewals of geospatial production and new

techniques were combined with the GIS Technological Renewals project (2016 to 2017).

In addition, main geospatiabdes of practices wenmmade for future actions. They included seven
principles, from strengthening of the recognition of the geospatial dimension in statistical production
processes to quality aspects of spatial data use and acquisition, as well as the importariceusfan
support and instructions for everyone.

FaSR 2y {dFIGA&aGA0a CAyflIyRQa SELSNASyOSas (KS
prerequisite for a successfully implement common GIS infrastructure and technological choices. A
GIS Strategy is crasiistical and it is needed through the statistical production process. In order to
implement the strategy, adequate resources with capabilities need also to be allocated. Planning the
use of chosen technologies and an organised way of acquiring new tegie®lgive perseverance
and structure for operation and development.

Wellorganised spatial data, technology and resource management provide awareness to the
organisation of its own knowow and sufficiency of the chosen technology in relation to the
objectives of the organisation's strategy.

2.8 Resource setup in Statistics Poland

Human resources

For the purpose of trial censuses, statistical @3d point databases for approximat&

municipalities have been prepared by geoinformation staff of@aatral Statistical Officéo

persons). They were the starting point for employing GIS technology in the censuses and nationwide
address point creation.

The Central Statistical Offic€€SOhas 16 regional offices (one per voivodeship), each has few branch
offices. Overall there are 64 regional units in Polish official statisgexh with a department
responsible for maintaining the descriptive parttbé register ot 2 f | tgfiRafial division(TERY)T
Each unit has a certain number of counties irsitspe. 210 employees from these units have been
assigned to spatial address database creation works and trained in basics of ArcGIS. A CSO unit
comprised of 5 GIS specialists had been assigned to offer them constant support. Also, several
illustrated tutorials have been created in CSO to support the works.

With gecspatial dateon statistical geographigzresent since October 200€SQould focus on
address point acquisition. Maintaining address locations lies in the scope of widgtional
MappingAgencies. Unfortunately, at the time such data was needed for the cetimiBolish
MappingAgency did not possess a complete set of address points for the whole country.

15
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In order to use spatial data in the Agricultural Census 2010, the spatial addrabsisied with
nationwide address point coverage had to be ready by June 30th 2010. For that to happen, reference
materials had to be collected, processed andwgkd to the regional unifs

Nationwide address point acquisition took place before the Agtcall Census 2010 and lasted 6
months. The statistical address point database is maintained and quarterly updated by GIS operators
in the regional statistical offices (currently approx. 160 people).

ITresources

TheGeostatistics Portal infrastructure emsng the functioning of the website and the map

application and contains 11 identical servers with different roles:2 web servers, 3 application servers,
2 database servers and 4 mapping servers.

Backups of all servers are performed cyclically accorditigetaefined schedule. Applications, which
are part of the Geostatistics Portal System, are configured to ensure uninterrupted operation of the
Portal. In the event of failure of a server, application or service, the system automatically switches to
the badkup environment and works on it until the failure is dealt with. From the point of view of the
user failures are not noticeable.

The Spatial Address Point Database System relies on 17 servers: a central server located in the CSO

and 16 voivodship server®ne in each regional statistical office. The central server holds reference

materials for GIS operators. The data is automatically distributed through regional servers to

2LISNF G2NEQ ¢2NJadl GdA2yad hLISNI G2 NB Fesultsioiteir SYyR 2 7
work to regional servers, where the data is automatically merged and sent to the central server to

create a continuous database for the whole of Poland.

2.9 Resource setup in Statistics Portugal

Statistics Portugal has a Cartography/Gih8 &lnce the final of 1998ecade. Nowadays the
Geoinformation Unit, which is integrated in the Department of Methodology and Information
Systems, has 25 technicians with GIS expertise distributed by the central Lisbon Office and by the 4
regional Delegabn Officesof Statistics Portugal.

The use of cartography has supported census data collection at Statistics Portugal since 1981. In

1995, Statistics Portugal started the preparation of the 2001 census cartography, which was named
GDS23INI LKA QuSIFYSINBNMOAYAa2 Y,  AaS¢€ 6. DwL WHannamO YR ¢l a
Systems. Since 2006, with the production of the BGRI 2011 to support the 2011 census, Statistics
Portugal has been developing a Spatial Data Infrastructure (SDI) and carrying outatibécal

activities in a permanent effort to introduce the spatial perspective across the different phases of

statistical production.

TheSDI is currently being used, in a transversal way, at Statistics Portugal activities, promoting the
integration of the spatial component in the statistical production process, in order to achieve
efficiency and accuracy, within several domains such asah®ling process, the data collection or
the dissemination of statistical information

"TaANR&OFE ¢ RSdza1 a A 3 & ghifornd for Statistical data gedvisudlgatyt ¢ 2ZNIY MGk G A 2 G A OF
Journal of the IAOS 31 (2015) 4830, DOI110.3233/S¥ip n v N> Lh{ t NBaawnmpz LI LISNI &
Tadeusz Migacz CSO Chief GIS Specialist.
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Regarding the technologicebmponents, Statistics Portugasa hybrid solution Commercial
software for desktop and server solutiofESRI ArcGISRACLESQL Server spatial data typeg
combinedwith open source software (GeoServer, QGIS, Pmapper).

All the geospatial dataset affiled in an ArcSDE/Oracle geodatabase that is managed by GIS and ABD
administrators. The process requires a close work relationship between the Statistics Portugal
Geoinformation Unitand IT teamThe process to update the spatial data is conducted htisSts

Portugal within the Geoinformation Unit.

Despite the work that has already been developed regarding spatial information within Statistics
Portugal A (s &acking an internal and national global spatial dettategyfor the next years. The
INSPIRE Implementation in Statistics Portugal and in several other national institutions will be one of
the drivers to achieve it.
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3. Build
| Quality Management/ Meta data management
1- Specily % Wesi 3. Build 4. Collect 5 Frmses 6. Analy 7. Tz 8. Eval
eeds

Use cases

Key-tasks 3.1 The Geography Database -

production set-up for point-based
geocoding in Statistics Sweden

3.2The GeoDatabase-
production set-up for point-based
geocoding in Statistics Austria

Create a flexible
production set-up

3.3 The production set-up for
point-based geocodingin
Statistics Portugal

3.4 The Labour Force Survey
(LFS) sample—France

Buildthe
geocoded survey
frame

3.5 Sampling Frame - Mational
Dwellings Register- Portugal

3.6 The sampling frame for social
surveys (SFFS) inPoland

3.1 The Geography Database - production set -up for point -based geocoding

in Statistics Sweden

ThedGeographydatabasé (GDB) is thenainenvironment for geocoding in Statistics Sweden. In
essence, the GDB is a copy of the National Real Property Register maintained by the NMCA stored in
an MS SQL environmerihe Real Property Registeomprisesa nationalauthoritative location data
framework Data is transferred automatically by means of weekly notifications from the Real

Property Register to Statistics Sweden and loaded into the GDB. The GDB is basically a location
reference database used to link various spdtiahtions with data from different administrative

records using a set of identifiers. As such, the GDB does not contain statistical information.

All cadastral parcels, buildings and address locations have unique identifiers which correspond to
identifiersused in unit record data. For example, a cadastral parcel is identified by its municipal
belonging (municipality code) + the name of the real estate unit and its block code (Fastighet 1:1). In
a similar way, an address location is identified by munidipatide, street name and number + code

of dwelling. Since 2012ach objecilsohas a UUID

Figure Zoelow illustrates the role of the GDB and its relations to other data sources outside and
inside Statistics Sweden.
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Figure2: TheGeography Database (GDB) and its relations to other data sources

Each object in the Real Property Register (coordinate points of cadastral parcels, address locations
and buildings) is tagged with references to official administrageegraphiessuch ashe

municipality or county to which it belongs. To add additional references to territorial or statistical
geographiegnot found in the Real Property Register), in the GDB, each object will have additional
information on the most common outpw@eographiessuch apostalcode area, electoral district,
locality, small statistical area, NUfgjions grid cells, etc. assigned to it. Polygon representations of
desiredgeographiesre loaded into the GDB. Attributes from polygon features are transferred to
point data by use of simple pokin-polygon arguments.

As the GDB contains a variety of references to comgemygraphiesprocessing of data can mostly

be conducted without using GIS software. By means of SQL statements data from the GDB can be
instantly Inked with unit record data frorthe BusinessRegisteror the Population Register etc. and
aggregated on the basis of the spatial references stored in the GDB. In case aggregations are needed
for output areas not present ageographiesn the GDB, data neado be exported to GIS

environment for further processing.

3.2 The GeoDatabase- production set -up for point -based geocoding in

Statistics Austria

The GeoDatabase (GDB), an IBM DB2 database including spatial extender, is the central data base
environment for geocoding in Statistics Austria. The central part of the GDB is a copy of the 8uilding
and Dwelling Register maintained by the municipalities with support from Statistics Austria.
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The Address Register and the Buildings and DwellingstRelgave a common recording pathway

but for reasons of access and usage rights, they are managed separately; the Address Register at the
national mapping agency (BEV) and the Buildings and Dwellings Register at Statistics Austria. The
establishment of a@mmon recording pathway guarantees consistent management of the address

and building data in both registers. It also ensures that the municipalities, responsible to maintain

the two registers, do not have to enter data twice. Data processing can be diwee @ia an Internet
application (Web client) or via an interface (XML client).

The Buildings and Dwelling Register is the connection to other national registers, for example the
Central Register of Residents, and to local registers in the municipalities.

As Statistics Austria is the service provider for the maintenance diidings and Dwellings

Register data is available at any time. However copies are loaded into the GDB only when needed
and kept for a certain period to ensure consistency (e.gfuntir f £ G 6f S®f-REAINEGKS &l
have been aggregated). The GDB is basically a location reference database used to link data from
different administrative records with various spatial locations using a set of identifiers. All addresses
and buildingshave unique identifiers which correspond to identifiers used in unit record data. As
such the GDB serves as basis for the aggregation of statistical data to all available geometries.

Each object in the Buildisgnd Dwelling Register is tagged with theference to the municipality to
which it belongs. In addition the local reference to the postal code area and the Statistical
Enumeration Districts is included. To add additional references to territorial or statistical units (not
found in theBuildings ad Dwellings Registirthe GDB contains historicised LooKlables showing
the dependencies for each object to the most common output areas, such as grid cells, NUTS,
electoral district, etc. assigned to it. Polygon representations (geometries) of téatitorits are also
part of the GDB.

As the GDB contains a variety of references to comgemyraphiesprocessing of data can maostly

be conducted without using GIS software. E.g. unit record data from the statistical population
register can be linked wittata from the GDB by SQL statements and aggregated on the basis of the
Lookup tables stored in the GDB. In case aggregations are needed for gagmraphiesot present

as spatial references in the GDB, data is exported to the GIS environment for furticessing.

Figure Joelow illustrates the source and role of the GDB and its relations to other data sources
outside and inside Statistics Austria.
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Figure3: TheGeoDatabas€GDB) and its relations to other data sources

3.3 The production set -up for point -based geocoding in Statistics Portugal

The process to maintaiand update the SDI spatial data is conducted by Statistics Portugal within the
Geoinformation UnitStatistics Portugal Geoinformation Unit has 25 technicians withe@¥8rtise

that manage and edit the several features of the GDB. The Geoinformation Unit has 17 members at
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the central Lisbon Office and 8 technicians distributed by the 5 StatisticsgabRegional Offices
6GKS aNBIA2YLE adGFFTTFé A& Iy SEGNBYSte& AYLRNILFYI

One of the main focuses of statistics Portugal Geoinformation unit is set on editing and updating the
Buildings Geographical Databalseildings points and addsses (including the buildings dwellings
addresses).

TheBuildings Geographic@latabasg BGE)s being continuously edited in a quality control process

in order to increase the accuracy of X,Y geometric position and its consistency with the addresses of
the buildings.The Statistics Portugal Department of Data Collection, in straight relation with the
Geoinformation Unit, has a strong contribution in this process. FollowhiegNational Dwelling
Registerconstitution, Statistics Portugal has developed imal applications (GEOIE/FNA Web APPs)

for the interviewers that conduct the field surveys to report errors and updates in the location or the
addresses athe buildings and dwellingsf the Buildings Geographical Database

The update process regards tielusion of new residential buildings and also other types of
buildings, with no residential capabilities (such as public facilities), @tildings Geographical
Database The work is developed through, (1) the Indicators System of Urban Operatiohd (SIO
dynamically maintained by the Municipalities, using an electronic web based platform, concerning
the urban operations related with building permits and completed construction work and based on
(2) the Business Register georeferencing process.

All the edting work is done with GIS software, desktop and WEB applications developed in house or
acquired abroad. The reference data (orthoimagery) and the official administrative boundaries for
this activityare being provided by Portuguese National Mapping Agency under the existing
Memorandum of Understanding
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Figure4: The GeoDatabase (GDB) and its relations to other data sources

3.4 The Labour Force Survey (LFS) sample in INSEE

The French Labourorce Survey (LFS) has been an area surveledades. Each area consist2
contiguous dwellings. The sampling frame has not beerageduntil 2009. Since such a
geographical level does not exist among the various officialatistical geographical French
classifications, Insee has haddonstructsthese areas using only papmaps. The work load was
veryheavy (140 000 hours of working time over 2 years every ten years). In 2008stapingof
the sampling design reliedn a ge@odedsampling fame which enabled an automationstruction
of the areas by a small team within a few months.
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The Labour Force Survey (LFS) sample is drawn from the tax files that have the cadastral parcel ID
among their variables. Cadastral infuaition is widely used to automatically construct small specific
areas of 20 main dwellings to facilitate fieldwork.

The new sampling frame for all the Frénwousehold surveys will be gaaded The location of the
statistical units will be used to improvke design of the sampling, for example, to ensure that the
sample is well spatially distributed.

Three chapters of the future Handbook on spatial statistics, being written at INSEE, will be devoted to
highlighting the links between survey sampling andigp@nformation. The first will deal with the
improvement of sampling design. The second will focus on the use of statistical spatial tools with
non-exhaustive data. The latter will address the issue of small area estimation.

3.5 Sampling Frame - Nationa |l Dwellings Register - Portugal

Between 2006 and 2010 Statistics Portugal conducted a fieldwork to guarantee that the Master
Sample 2001 could be used until 2013, the year of the transition to the new sampling frame, the
National Dwelling Register (FNA).

TheNational Dwelling Registecreated from the 2011 census miatata (buildings and dwellings),
constitutes information of statistical production support infrastructure, from which sampling frames
and samples are drawn in order to support StatisticilR@ social surveys.

The National Dwelling Registsrupdated with information mainly from surveys and from the Urban
Operations System SIOUThis last source represents administrative data from the Portuguese
Municipalities, concerning urban operatie which are related with building permits and completed
construction worksln the future it is foeseenthat the National Dwelling Registetill be updated

also withexternaladministrative sources. This process is a major challenge given its size and
complexity.

The lack of a common identifier between the different sources requires the analysis and comparison
of non-harmonsed addresses, which constitutes one of the main constsaothe National Dwelling
Registeupdate process.

New Geographical Refential

The Spatial Data Infrastructur8D) of Statistics Portugal provides the foundation for the geography
of the National Dwelling RegisteRegardinghe National Dwelling Registaihe SDImain

components are the Buildings Geographical Database and the GEOSTAT European 1x1 square
kilometer GRID (Grid_ETRS89_LAEA_1KN&ttenal Dwelling Registeomprises all the residential
dwellings of the country which are integrated in tBaildings Gegraphical Database

Each building has assigned an address, coordinate of its location, census variables and its relation to
the GEOSTAT European GRID.

The main aspects underlying the creation of the new Portuguese geocoded sampling frame were (i)
relating the Census Buildings to the GEOSTAT European GRID; (ii) order €agiidiéathin each

NUTS 2irea; (iii) define the geographical primary units (it consist on a subset of the 1 Bm

grid cells.
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For this purpose the cells of the GRID have bgmtially sorted using the "PEANO" method (using a
space filling curve algorithm, also known as the Peano curve), a functionality implemented within the
ArcGIS software, within each NUTS3 area (used as strata within the sampling process), guaranteeing
the cells contiguity/proximity within any sample.

Theprimary unitsconsist of a subset of one or more GRID cells and within ihxésery unitsa
sample of dwellings is selected.

The advantage of this approach is that the use of a GRID assures a unifoeserggation of the

buildings regardless of the administrative division and the independence from any future changes in
the boundaries of the administrativgeographiegLAU1 and LAU2) and statistigabgraphies

(sections; enumeration areas and subsectins¢ census blocks).

Figure 6: Selection of GRID cells which constitutes the PSU
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3.6 The sampling frame for social surveys (SFFS) in Poland

The sampling frame for social surveys (SFFS) includes information on persons and dwellings. Since
2015 the SFFS has constituted a basis for the creation of sampling frames for the social surveys
carried out by the Central Statistical Office, as well as aideaddmduction of statistical analyses. The
first supply of data to the Sampling frame for social surveys included the address and dwelling
sampling frame created for the purposes of the 2011 National Census on the bdmgedister of

t 2t I tgriRadal division(TERY)Tand the PESEL population register, which included four types of
structures connected to one another with unique IDs:

=A =4 =4 =4

buildings,

dwellings,

persons and

collective accommodation establishments.

According to the Act on official statistics, the pressinticture of sampling frame includesita on
persons in respect of their:

=A =4 =4 4 =9

T

name, date and place of birth, sex,

PESEL (population register) No.,

citizenship, marital status, date of marriage, datavrriage termination,

education, profession, type of workplace or place of education,

tax identification number, title of insurance, excluding the part of the code, which is subject
to confidentiality requirements,

address of permanent and temporary rdsnce and/or mailing address including the x,y
coordinates of address points,

e-mail address and telephone number.

In general, geospatial data are included in sampling frames but are not directly used in the process of
creation of survey frames.
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4. Collect
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Key-tasks Use cases

4.1 Managing temporality z The Regional database and the Address -

Obtain and
manage location
data

4.1 Managing tempaorality— The
Regional database andthe
Address-Buildings & Dwellings
register at Statistics Austria

4.2 Address pointacquisitionin

Statistics Poland

Building s & Dwelling sregister at Statistics Austria
The administrative or regional unit to which a building belongs to at a set point of time has
traditionally always been saved hard coded with the statistical base data. This has made it difficult in
the past to react to administrative changes and aggreggsitatistical data for time lines required
special attention. Changes such as the merging or splits of municipalities or changes in the boundary
could not be followed both ways, data from the past to current geometries or current data to former

geometries

To allow for a full historicisation of associated data and its regional aggregates two aspects of

temporality of a building need to be histoed. The first has to do with the life cycle of the building

itself, describing the period during which datan be associated with the building. This aspect is
directly handled in the building and dwelling register.

The second aspects deals with the regional belonging of a building, which is saved together with the
address details of a building directly in tBailding and Dwellings Register, but only for the current

point of time. However the regional belonging might change from time to time, when affected by

administrative changes. To overcome the problem of this temporal aspect Statistics Austria is
currently working on optimising the loelp system for the Buildirsgand Dwellings register by

creating a regional database which should be used during production as well as for the subsequent

data aggregation.

The life cycle of a building and its building address

To manage temporality it is important to work with date fields (start date and end date of validity)

and status fields to describe the status during the validity phase of a record (Address, building,
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It is equally important to record status changes with date of validity in all linked registers and
associate geometries and dependencies in order to allow for correct linkages for any date of
interest. Relevant for this at Statistics Austria is the Buiklmgl Dwellings Register as well as the
new project of the regional database, described below.

The AddressBuilding & Dwellings register is a register system consisting of the addregsster run

by the mapping agency and the buildgand dwelling register run by Statistics Austria. The address
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register is also part of thBuildings and DwellingsRegister and contaiparcel addresses which are
the bases for the building addresses.

ﬂ:{) structural building data

data of building activities

ADDRESS REGISTER

Addresses of parcels Address Geocodes

Addresses of buildings Building Geocodes
v
-'_E BUILDINGS and DWELLINGS REGISTER
2 Addresses of parcels Address Geocodes
(=]
?, Addresses of buildings Building Geocodes
g
©
°
L=+

Addresses of dwellings

|—|:> structural dwelling data

Figure8: The content of theBuildings and Dwellings Register

These parcel addresses have a unique address code, address information including geocodes, a
status fieldand validity from and to dates.

ADR MUNIC. ENUM DISTRICT- | MERID RW HW STATUS | FROM TO
CODE CODE ID
7209214 | 32415 004 M34 23841,3 330631,1 | active 2003-10-17 | 2999-12-31

Tablel: Address register: example of some fields with regiomald status information

The life cycle of a building starts with its building permit and construction phase and the entry as
construction activity in the building activity table, which is a separate table in the B@ifling

Dwellings Register. The buildirgode (unique lifelong identifier) is assigned automatically and the
building address defined. The building address also includes the corresponding address code from
the active parcel address; the address code has to be selected in the application.

Thisr®2 NR A3 &FOSR 6AGK + aGFNIAy3 RFEa&14Cwhaé | yR
6YSEYAYy3 2L8y0 FyR TFTdNIKSNI O2yaiNHzOGAz2y RSGFATL A
1/ ¢Lzdé RSAONROAYI (KS (el 2F3daesS O2yaidNHOGAZ2Y

ADR BUILDING MUNIC. CONSTR. | MERID. RW HW STATUS FROM |TO
CODE CODE CODE ACTIV.

2010- 2999-12-

7209214 2665547 32415 N M34 23850,4 |330625,9 open
05-12 31

Table2: BDR: building activity table: example of some fields wittgional and status information

When the construction of the building is finished, the type of the construction activity is changed to
WFAYAAKSRQ IyR GKS RIGS &l @SR Fa OKFy3aS RIFEGS Ay
G2y &l NIZOGA2 YA ViBQISA WhBBOISRAKR KAAG2NRAO NBO2NR 64
At the same time this building is integrated in the building stock and a building record saved in the

main table of the Buildirgand Dwellings Register. The building address details are copied from the
reO2NR 2F o0dZAf RAY3I | OGAGAGE GFof ST FdzNIKSNI aidNuzOi
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and date fields added. From that moment on it is considered a building and can be used by other
integrated register systems, e.g. the central registeresidents to register residents.

ADR CODE | BUILDING CODE | MUNIC. CODE | MERID. | RW HW STATUS | FROM TO

7209214 2665547 32415 M34 23850,4 | 330625,9 | active 2012-08-22 | 2999-12-31

Table3: Buildingsand Dwelling Registerexample ofsome fields with regional and status information

Processes that trigger historicised entries in the tables oBidding and Dwellings registerare

changes of status information and changes of geocodes. Currently the recorded dates (from, to)
often represent the date of change in tiguildings and Dwellings registerand not the date of validity

of a building object or an address. Also as mentioned above, the regional attributes are only saved
according to the current situation, so the change informatonregional matters is dealt with in
separate processes. In the future this will be covered by a new and central application for the
Buildings and Dwellings registerand Geodatabase (the regional database) currently being developed.
So dates of validity Wibe included and the assignment to regional entitick mvatch the date of
validity.

The regional database

As mentioned above the regional belonging of a building might change from time to time, when
affected by administrative changes or when changftypologies occur affecting the dependencies.
The basic regional information is stored in the Buildiagd Dwellings register for the current date

with the building data. It needs to be kept-tp-date and the information has to get provided to the
Buidings and Dwellings register. The changes should also be stored as historic entries to allow data
aggregations for ffierent points of time.

To overcome the problems of this temporal aspect Statistics Austria has started an internal project to
set up a new optimised loelp system for theBuilding and Dwellings registerduring production as

well as for the subsequent data aggregation. The doplsystem is based on the regional database

and will be included in the geodatabase (see a2The GeoDatabasg@roduction setup for point

based geocoding in Statistics Austhioviding historicised look up tables for the dependencies. The
accomparing application has the aim to administer all regional breakdowns within Austria in the
regional database with a validity time stamp. All different typologies (nearly 20) like administrative
geographiege.g. federal provinces, municipalities), breakdasirareas by function (e.g. regional
electoral zones) or geometric area divisions (grids) with different spatial resolutions (e.g. 9 federal
districts vs. 8825 statistical enumerati districts) will be included.

The main focus of the regional databasens o

1 Classification of all regional breakdowns

1 Dependencies between regional breakdowns (e.g. NUTS are dependent on
municipalities, e.g. Grids are dependent on the geocodes of the buildings) for different
points of time

1 The storage of historicised regioratitities

1 And the simple expandability for new regional classifications.
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Figure9: Typology of regional breakdowns

Dependency of regional breakdowns

Thereare different hierarchy levels of the regional breakdowns, most of which are built up from
municipality level, but all are connected to the buildings of the BuildamgEDwellings Register. So
with the storage of the location as geocodes and the muniitjpaeode all regional breakdowns
should be derivable. The regional database and the dupskables of theBuildingsand Dwellings
Registermre linked. A split or merge ofumicipalities is registered in the regional database &snd
synced automatically tthe Buildingsand Dwellings Register

The creation of the geometries for all these historicised breakdowns is a separate process that will
use the data stored within the regional database.

Historicisation

To achieve a full historicisation of the dagééf OKIl y3S& Ydzad o6S f2ZFISR R YR
G2 RIFEGS F2NJ AGA Gt ARAG & dpolbdies dhich usilally akedplacé 8sofy 2 RA T
1* of January, to administrative changes which can also be effective by any date of a.geas (©f

1% of May) and also to buildings of tiRuildings andwellings Registewhere daily changes are

made.

The changes of thigpologiescan be

1 Split, merge or delete of a regional entity
1 Change of the name
1 Renumeration of entity identifier

Somechanges (e.g. split, merge or delete of municipalities) automatically trigger the change of the
dependency tables, so both, the list of regional breakdowns as well as the corresponding
dependency tables, have to be stored historically.
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Example:Merging d municipalities

4 Municipalitieswith codes61702, 61704, 61707 and 61788 merged to be one on 1.1.201%he
new municipality got thenew code 61756 as of 1.1.20THhisinformation is stored inhe list of
regional breakdowns.

MUNIC. CODE FROM TO
61702 1.1.1900 1.1.2015
61704 1.1.1900 1.1.2015
61707 1.1.1900 1.1.2015
61732 1.1.1900 1.1.2015
61756 1.1.2015 31.12.2999

Table4: List of regional breakdowns

The corresponding dependency tables are still being developed, but will contaimféneation to

which higher regional entity each municipality belongs to before and after the merge and will also
include possible changes of the dependencies previous to or following the merge. Yet it is not clear at
this stage how far back the dependeesiwill be integrated.

This change of the municipality code affected all buildings of the four former municipalities and their
records in theBuildingsand Dwellings Registemwere updated as of 1.1.2015. The change is also saved
as historic records for atif the buildings in the regional database.

As in this case the former municipality areas were incorporated as separate enumeration districts of
the new municipality, a backward and forward historicisation is also possible on the bases of
enumeration disticts as long as the predecessor / succegsmrmation can be derived. The
predecessor / successor information will be incorporated in the regional database.

MUNIC. CODE ENUM DISTRICT-ID FROM TO
61702 61702000 1.1.1900 1.1.2015
61704 61704000 1.1.1900 1.1.2015
61707 61707000 1.1.1900 1.1.2015
61732 61732000 1.1.1900 1.1.2015
61756 61756000 1.1.2015 31.12.2999
61756 61756001 1.1.2015 31.12.2999
61756 61756002 1.1.2015 31.12.2999
61756 61756003 1.1.2015 31.12.2999

Table5: Table illustrating he predecessor / successor informatido be incorporated in the regional
database.

Example: Change of boundary between two municipalities

This example deals with the change of boundary between the two municipalities 61710 and 61756
affecting only a few hildings. This information is stored as historicised building information in the
regional database, which for buildii® 1301211 looks like th{see table 6 below)it was once in
61707, after the merge (see example above) in 61756 and belongs to mlityd§iZ 10 from

1.1.2016.
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BUILDING- MUNIC. ENUM DISTRICT FROM TO
CODE CODE -ID
1301211 61707 61707000 1.1.1900 1.1.2015
1301211 61756 61756002 1.1.2015 1.1.2016
1301211 61710 61710000 1.1.2016 31.12.2999

Table5: lllustration of historicisedbuilding information in the regional database

The enumeration district for these four buildings changed too. In fact all regional entities concerned
by this change have to be updated, which is done either by theupadlables or by a point in
polygon andysis.

With this system it will be possible to get a log file with all changes of certain regional breakdowns.
When fully implemented some questions like these can be answered in a quick way

1 Get alist of all municipalities in 2012

1 Get all changed municifides since the census 30.2011

9 List all changes of a specific municipality starting from a specific timestamp
9 List the NUTS3 classification (based on municipalities) from 2011

T X

In a final phase this system will be accessible via web services. Soegfisters in Austria (e.qg.
Business Register) will be able to retrieve the needed information over a standardised interface.

4.2 Address point acquisition in Statistics Poland

Address points in the Territorial Identification Registry (TERYT) are deduyibeskt of unique

identifiers. Based on thastatistical address databases createdtia census preparatory phase are
maintained and quarterly updated. Locations of new address points are determined by GIS operators
with use of the ortophotomap and desptive information from municipalities (e.g. number of

cadastral parcel the new building is on).

Address points related to buildings and dwellings are described as follows: XXXXXX X + YYYYYY Y +
RRRRRR O + UUUUU + B, where:

XXXXXX administrative unitD (voivodship + county + municipality),
YYYYY¥Nocality ID,

RRRRRRtatistical region 1D (6 digits) and census enumeration area ID (last digit),
UUUULL street ID,

B ¢ address number.

=A =4 4 =4 =9

If the address register of official statistics is kept wéhpect to unique identifiers of all statistical
and administrative units, external sources such as registers or other spatial data can be used to
ensure quality of data, provided they use the same identifiers.

Development of the statistical address pod#dtabase allowedhe Central Statistical Offig€SO)o

assess the quality of reference materials acquired fromMlagpingAgency and other authorities.

The main focus was on data coverage (% of the country area) and availability of descriptive data that
would allow determining geometries for addresses. Address points as a layer were available for
approx. 10 percent of the country from the Topographic Objects Database. Cadastral data in numeric
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form was available for approx. 60 percent of the country it all datasets possessed descriptive
data of a quality that could support address point creation. Address data extracted from the
Topographic Dataase and cadastral data were compiled into one dataset for each county with the
following set of attributesname of locality, street name, address number. Those datasets were then
distributed to regional units, which assigned appropriate identifiers (locality, street) and then
imported the address point to the statistical address database for the county.

Addres points that could not be extracted automatically from the reference materials were created
manually by geoinformation staff @SOIn the first step the address points imported from external
sources were corrected and complemented with the missing diwgelbcations. This is where

situation sketches have proven to be a worthy source of address locations. All sketches have been
updated in the field by enumerators during the Population and Housing Census 2002. After that all
new dwellings were drawn on siahes based on information submitted by municipalities and those
that could be gathered by workers responsible for maintainingrédwgster oft 2 f | tgriRafial
division(TERY)T Information on each new building with dwellings needs to be submitted by
municipalities to the regional statistical offices in order to register thanDwellingRegister NOBG.
However, there is no obligation to submit information on geographic location of the building. Bearing
that in mind and the fact that the last fieltheck took place in 2002, the situation sketches were not
a 100percentcorrect source of information. Still, at the time of creating the spatial address
database, it was the only address location data source covering the whole of the country.

The frst datasets with extracted address points were delivered to regional offices in January 2010.
While the spatial address database fbe first counties was being created in the regions, CSO was
successively extracting address points for other counties. 210pg8l&tors inCSChave put an

enormous effort to create a complete set of address points representing dwelling locations for the
whole country. On June 30th 2010 the dataset was ready to be used in the Agricultural Census 2010.
5,7 million address points weracquired in half a year. The spatial address database is to date the
most complete and accurate source of information on dwelling locatioR®iish public

administration®

The statistical address point database was used in both nationwide censusits qnality has been

improved by municipality authorities, which were obliged to verify and correct address point

locations. The locations were also verified and corrected in the field by enumerators in a pre

enumeration phase of the census. Enumeratorsdusandheld devices with GPS, which allowed

them to verify and correct address point locations on the spot. Their work was supervised by

RAALI GOKSNER>X ¢gK2 dzaSR RSalid2L) DL{ G22fta (G2 FaaAiid
progress. All addrespoints were verified in the field during that stage of the census.

PaANRA&OFE ¢ RSdza1 a A 3 hifornd fer Statistical data gedvisudliad 2 ZNE I § G F GA &G A
Journal of the IAOS 31 (2015) 4830, DOI110.3233/S¥ip n v N> Lh{ t NBaawnmpz LI LISNI &
Tadeusz Migacz CSO Chief GIS Specialist.
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| Quality Management/ Meta data management
1. Specify 2. Design 3. Build 4. Collect 5. Process 6. Analy 7. Disseminat 8. Eval
Needs
Use cases Key-tasks Use cases
5.1 Cross-check and geospatial
data validation in Statistics Conduct
FPortugal geospatial data
quality
5.2 Geospatial data assessment assessment

in Statistics Norway T

5.3 Non-spatial data assessment
in Statistics Morway

5.4 Maintaining quality of a point- Assess identifiers
based building registerin to enable correct

Statistics Austria data linkage 5.6 Geacoding population datain

Statistics Sweden

5.5 Quality indicators for non-
spatial data - Portugal 5.7 Geocodingworkplacesin
| Statistics Sweden

5.8 Geocoding workplacesin

Geocode data Statistics Portugal

5.9 Geocoding practise in
Statistics Finland

5.10 Geocoding practisein
Statistics Austria

5.11 Geospatial statistics portfolio
in Statistics Poland

Prepare
geospatial 5.12 Geospatial statistics portfolio
statistics in Statistics Austria
products

5.13 Metadata and INSPIRE
compliance —Finland

5.1 Cross-check and geospatial data validation in Statistics Portugal

Within SDI management, Statistics Portugal has a set of quality control routinesdan data
during the editing process. Those routiare mostly Gl®asedprocesses developed-mouse that
allow identification of topological and attribute errors for the:

a) Enumeration Areasblocks with a three level structuresections, subsections drocalities
¢ integrated with the official administrative boundaries;

b) the Road Segments Netwogkstreet line coverage at national and local level edited with
geometric and alphanumeric data from the municipalities and used for the delineatitwe of
Gegyraphic Information Referencing Base

c) the Buildings Geographic Databa&eographic Information Referencing Basel Road
Segmentslatasets.

Additionally for the data provided by the municipalities, X,Y coordinates dhtlieatorsSystem of
Urban Oper#ons (SIOU), dynamically maintained by the Municipalities, concerning the building and
dwelling permits and completed construction work, there is also a spatial cross check routine to
evaluate the location data quality and accuracy prior to the insetiotihe building point irthe

Buildings Geographical Databa3ée addresses of these permits are also harmonized and cross
checked with existing addressesthe National Dwelling Registand validated before they are

loaded intothe National Dwelling Resger.
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TheSDlI is also used by Statistics Portugal to manage the INSPIRE national thematic datasets under its
responsibility. Statistics Portugal is a full member to the Advisory Council for INSPIRE which is the
strategic body responsible for the implemaiibn of the Directive in Portugal.

At a technical level, Statistics Portugal is strongly engaged in the Cross Thematic Working Group,
mainly focused on metadata and services, as well as in five out of nine Thematic Working Groups
which were created similarly to the INSPIRE Thematic Clygtenex 1: List of the INSPIRE Thematic
Clusters and related Data Themes). Due to the assistance of this themoaking group Statistics
Portugal has develaga important skills concerning validating GML INSPIRE harmonized data
according to the directiveata specifications.

5.2 Geospatial data assessment in Statistics Norway

All national geospatial data is documented and should follow national standards (geonorge.no). All
geospatial data which is produced by Statistics Norway and delivered as exterdatisis also
documented accordingly on the national geospatial portal (run by the National Mapping Authority/
National inspire geo coordinator/ Norway digital secretariat). However, internal ready processed
geospatial data which forms the basis for sttitis shall according to archive laws and regulations be
long term stored and documented. For all ngaospatial data forming the basis for statistics, there is
a central system in Statistics Norway for long term storage and documentation. Regardirg point
based geospatial data, this can be handled just as all otheigeospatial data (but not arebased

data, which will be subject to further assessments).

Before geospatial data arrives in Statistics Norway from the NMCA, it has already been subject to

guality checks by the NMCA and the data has been put together to national data bases from

municipal data bases. However, Statistics Norway is building routines for automatic checking and

uploading to the central geodal@se. One key aspect in these routineautomatic procedures for

O2YLI NAyYy3 F3AFAyad t1rad &@8SINRa RIGF® LT GKSNB | NB
further inspection and quality assessments.

Regular meetings between the NMCA and Statistics Norway are conducted orrédatexsto the
address and building register. These meetings concern all aspects of quality, not only the geospatial
guality. Issues are discussed and the NMCA discusses and informs about the issues to the
municipalities, which are actually responsible fiagintaining the source data. A generic observation
and experience from the cooperation in Norway; it is better to establish routines and checks when
data is being put into the register, rather than trying to fix errors afterwards.

5.3 Non-spatial data assessment in Statistics Norway

There are a number of generic checks (gmospatial) put in force in the statistical version of the
Cadastre (addresses, buildings), but routines specific to statistical products aspplEal One

simple test is checkinghvether the address or building point is within the right municipality or
county (or country!). Concerning building area, figures from the building (polygon) map have been
used for imputation.

There is a specific division responsible for statistical pojmiatgisters in Statistics Norway which
maintains statistical versions of registers covering population (residents), addresses, buildings and
enterprises and monitors the quality therein, including accurate linkages between unit record data
and geospatiatflata.
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5.4 Maintaining the quality of a point -based Buildings and Dwellings

Register in Statistics Austria

As the Buildings & Dwellings Register (BDR) and its address and building geocodes respectively form
the basis for further point based statistics thaality of the register is of outmost importance. The
following aspects are particularly crucial and need special attendance when linking other registers
and data:

1 AddressiD and buildingD should be unique and unambiguous.
1 AddresslD and buildingDshod R 6S aF OGA @S¢ sdNI G KS NBI dzi NBR
1 AddressIiD and buildingD should correspond; it should be clear which parcel address a
building address lies on.
9 AddressIiD and buildingD should have valid geocodes

To safeguard correct linkage between geosgadiata and registers usually the buildiig is the

common field. In the case where the address information is only available on parcel level, the parcel
address and its geocode is used. So as long as data is provided with the correct and validlBuilding
or at least addrestD the linkage with the geocodes should not be a problem.

Due to possible changes in administrative boundaries between the timestamp of the data to be
linked and the timestamp of thBuilding and Dwellings registerthe dependency bigveen building
IDs and municipality codes in the data has to be checked and possibly updated.

Experience also shows that sometimes records cannot be linked due to mistake8milthieg and
Dwellings registeror due to inactive or outlated buildinglDsin some registers. There is no definite
procedure to overcome this, but missatches between statistical registers/records and geospatial
address data/building data are checked both by the staff responsible for the statistics as well as the
geoinformationstaff. If it turns out to be a mistake in thguildings andDwelling Registerit is

reported to theBuildings andDwellings Registerhotline, which then contact the municipality and if
possible, mistakes are corrected right away. If the mistake is fembe due to inactive or outlated
buildingIDs in the data to be linked currently the solution is to accept inactive cdatgd building

IDs and use their geocodes or that of neighbouring addresses/buildings for further analysis.

If records are missing correct buildingD they cannot be linked with the Geodatabase and hence
have no geocode to be used for poimised statistics. This is the reason why statistical aggregates
from points (grids and point based analysis) do not amount to 100 percent giojaation. Being

now aware of the problems this causes to the world of spatial analysis the departments try to reduce
the number of missing buildirips by looking for the addresses also in the building tables for other
dates of validity.

By using the geocodes for spatial analysis or the aggregation of grids and other derived products,
internally or by customers, some mistakes in the geocodes have been discovered in the past. They
were mainly due to historic entries into the system, whictrevstill done by hand (miss typing), so
before the Geoclient (mentioned in Cas® Geocoding practise in Statistics Au3twas installed.

These were reported to thBuildings and Dwellings Registerhotline, which then contacted the
municipality and thanistakes were corrected.

Examples:
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1 Geocodes from th&uilding andDwelling Registerare also used for traffic navigation by
SYSNHSy Oé &adzlJX ASNE O6F YodzZ ' yOSE FANBE oNRIIFRS)
and get reported, so the quajitgets constantly improved.

1 When calculating the commuting distance based on the geocodes frofutdéing and
Dwellings Registerthe result for the commuting distance for all pupils of a certain primary
school in Vienna was more than 15km. This waarlylemplausible and it was soon clear that
the geocode of that school was wrong! The geocode was corrected Buitding and
Dwellings Registerand the routes recalculated.

9 Built-up grid cells in the middle of a lake (no, there is no island therekrrambrrect building
geocodes visible. The problem was: some buildings at the shore of the lake only had a
geocode for the parcel address and this was placed in the centre of the parcel (piece of
GfFyRE0OT gKAOK NBI OKSR 7Trig ydodogesiviere Goi&ted. | 1 S ! A |

5.5 Quality indicators for non -spatial data

The lack of a common identifier link between different sources requires analysis and comparison of
non-harmonized addresses, which constitutes a constraint factor tagfate processf the

National Dwelling Regist€FNA) in Statistics Portugal.

In this context an analysis system was created in Statistics Portugal Data Warehouse, where a set of
indicators for buildings and householdas beerdefined in order to measure and monitor the

guality of theNational Dwelling Registand some of the attributes, and their completeness, of the
family surveys sampleSeveral indicators have been developed, howekercasefocusses ornhe

Address Quaty Degreelndicator (AQD) The indicator igxplaired indetail below.

Indicator "AddressQuality Degree" AQD)
The indicatorwas createdo assess theyntacticquality of an address The AQD variabls based on
the features described beloyin which the following conceptsere adopted:

1 Mono-household building Building with a single household;
9 Multi- household building Building with two or more households.

The AQD includes the following features:

9 Structure of syntactic particles of addees
0 the absence of street name (R);
0 the existence of street name but the absence of the building door, number or name
(name = pair of attributes: building type prefix and building name) locator (P);
o the lack of households or the existence of duplicated letnadds in multihouseholds
buildings (A);
o0 Non unique Address, till the buildings door number or name descriptor, between
household and building in morAwousehold buildings (U);
1 Absence of the designated family representative;
1 The geographical area of thetsehold location:
0 The 2011 Census Place. Characteristics of three different types of geography were
studied: the Parish (2014 TIPAU), the 2IGRID (household density); the 2011
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Census place (buildings). Given the more detailed level of spatial anhBbfsiis t
allows, itwas decided to feature in th&QD the 2011 Census Place.

The AQD variable is intended for use in the following situations:

T

Monitor and measure the update/quality status of the households addresses for mailing
purposes;

Possible use, ithe sample selection process, in order to prevent the selection of households
whose addresses do not have a minimum quality that will allow addressing the circular
(postal notification);

Contact the nunicipalities whose geographitgoes have a larggumber of buildings with no
street names in order to validate this information and to try to raise awareness to this reality.

Type of 2011 Census Place

Statistics Portugal has proceeded to create a classification of 2011 Census Places regarding the
existerce of street names in the addresses. The 2011 Census Places typology has been defined on the
basis of the following actions:

1
1
T

= =4 =4 =

Identify, for each building, its 2011 Census Place;

Count the total number of buildings of each 2011 Census Place (N);

Count, for ech 2011 Census Place, the number of buildings with street names in the address
(M);

Calculate the percentage of buildings with street names in the address (PE) regarding the
total number of buildings of the 2011 Census Pld&ie=(M * 100/N);

Set a percetage scale with intervals of 5% of PE (PE);

Represent, in a table, the 2011 Census Places on the PE scale;

Identify, on a map, the 2011 Census Places on the PE scale;

Define a threshold on the PE scale from which it is considered that the existence efsakir
without street names is a real characteristic of the 2011 Census Place and not the result of
poor quality addresses. In other words we intent to know if the lack of street name in the
address of a building results from the poor quality of its addgeds) A F A G Qa | NBI f
2F GKS wnmm [/ Syadza tftlFOS 6SNBE (RSl HOdahf RAY 3

The results of this indicat@pplicationare presented in the tablbelow, whichrepresents the
number and percentage of 2011 CensuecBs at the PE Scale:

PE Scale N° of 2011 Census | % of 2011 Census | Accumulated % of 2011
Places Places Census Places

A-0% 3083 11,58% 11,58%
B-0% a <5% 446 1,67% 13,25%
C-5% a <10% 376 1,41% 14,67%
D-10% a <15% 208 0,78% 15,45%
E-15% a <20% 203 0,76% 16,21%
F-20% a <25% 149 0,56% 16,77%
G-25% a <30% 173 0,65% 17,42%
H-30% a <35% 137 0,51% 17,93%
1-35% a <40% 126 0,47% 18,41%
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PE Scale N° of 2011 Census | % of 2011 Census | Accumulated % of 2011
Places Places Census Places
J-40% a <45% 135 0,51% 18,91%
K-45% a <50% 100 0,38% 19,29%
L-50% a <55% 141 0,53% 19,82%
M-55% a <60% 123 0,46% 20,28%
N-60% a <65% 163 0,61% 20,89%
0-65% a <70% 135 0,51% 21,40%
P-70% a <75% 173 0,65% 22,05%
Q-75% a <80% 186 0,70% 22,75%
R-80% a <85% 217 0,81% 23,56%
S-85% a <90% 326 1,22% 24,79%
T-90% a <95% 593 2,23% 27,01%
U-95% a <100% 2699 10,14% 37,15%
V-100% 16736 62,85% 100,00%
Total 26628 100,00%

Table6: 2011 Census Places distribution at the PE Scale

Definition of a two value typology, withthresholdat 75 percent,to classify the 2011 Census Places
regarding the existence or absence of streatnes:

1 Tq2011 Census Places with street nan#xt1 Census Places with PE > 7§%eans that
more than 75% of the 2011 Census Place buildings have street names and it is acceptable to
assume that addresses of buildings without street names aredhelt of errors that must
be corrected.

9 Sc 2011 Census Places with no street nan24:1 Census Places with PE or <= 75%itPE
means that 75% or less of the 2011 Census Place buildings have no street name and it is
acceptable to assume that buildingddresses without street names are considered as real,
as a characteristic of the 2011 Census Place itself, and not as the result of an error at the
buildings address.

| 2dzaSK2f RQa ! RRNB&aasSa /flaaAFAOLGAZ2Y ! fI2NROKY
For theAQDcategorieghe following algorithm was set:

1 (R) "Address without street name't Address just with Place or Locality attributes filled
(Note: Validation Rule If Place is filled the Locality must also be fill¢ere are no address
registers with the Rice filled and without the Locality filled):

0 T(2011 Census Place with street namesE.R(Insufficient addresswithout street name
- Correctable)

0 S(2011 Census Place without street names) without the designated family representative
->R.R(Insufficient addresg Real- without Street name)

0 S(2011 Census Place without street names) with the designated family representative

S.R(Sufficient address without street name)
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1 (P) "Address with street name and without building door number/name"Address with
street name filled but without building door number or name (pair of attributes: building
type prefix and building name):

0 T(2011 Census Place with street namesL. P (Insufficient addresg with street name
but without building door nurber or name- Correctable)

0 S (2011 Census Place without street names) unnamed family representatie P.
(Insufficient address¢ Real - without building door number/name and family
representative name)

0 S(2011 Census Place without street names) with tlame of the family representative
S.P.(Sufficient Address Real- without building door number/name but with the family
representative name)

1 (V) Building with 1 single household but with different addresses between building and
household:

o C. U.(Inafficient Address Correctable- without unique address between building and
household)

1 (A) Building with more than one household withoundication of floor number and/or side
(right, left, etc.) or with inconsistent floor or side informatiorfduplicatedfloor and side,
etc.):

o C.A.(Insufficient AddressCorrectable- without floor number)

1 (B) Remaining addresses, good:

0 B(good address)

Notes:

Without family representative nameCA St R abl YSé I éClalL|[, w9t w9{ 9l
With family representative nameCA St R abl YSé fH €ClalL[, woOtw9{9b
To aid the correction of all the potentially correctable Addresses it have been created specific

excel files

In the reports documents it only be presented the classification at one level. For example:

o IfIRR it wil only be reported the IS.

AQD Households Addresses Classification:

B¢ Good-> Selectable and Addressable

S¢ Sufficient-> Selectable and Addressable (despite not all of the adatésisutes -
locators- are filled)

S.R(Sufficient address without street name)
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S.P (Sufficient AddressReal- without building door number/name but with the
family representative name)

C¢ Insufficient correctable> non selectable and not addressable (Address with errors that
must be corected in order to be selectable and addressable)

C.R(Insufficient addresswithout street name- Correctable)

C. U (Insufficient AddressCorrectable without unique address between building
and household)

C.A.(Insufficient AddressCorrectable without floor number)

C. P(Insufficient addresg with street name but without building door number or
name- Correctable)

Rc¢ Insufficient real> selectable and neaddressable

R.R.(Insufficient addresg Real- without Street name)

R. P(Insufficient addresg Real- without building door number/name and family
representative name)

5.6 Geocoding population data in Statistics Sweden

Due to thelarge number ofeferences to statistical and administratigeographiesn the Geography
database (GDB), standard aggregation of statistics to vageegraphiess possible without using
spatial operationgfor further information about the Geography database, see G%erhe
Geography Databaseproduction setup for pointbased geocoding in Ststics Sweden Even
aggregation of data to statistical grids can be based on regular SQL statementasEhiigstrates a
standard production chaifor gridded population dat@eomprisinggeocoding of micro datand
aggregatiorof statistics. The result isgrid map covering the entire country with statistics on
population by age. The grid map will have a 23B0m gridsin urban areas (localities) and 1x1km
grid in rural areas.

In this case, twalata sourcesire used:

1) The Population Register which contains information about all inhabitants in Sweden as of
December 31 each yeaEach individual comprises one record in the registeentral to this
operationis theuniqueidentifier, in this case the name of threal estateunit (Cadastral parcefnd

the municipalitycode.Other unique identifierpossible to usare physical address and dwelliig.

2) The GDB, in this example witladastral parcetoordinatesalong with theReal Estatedentifier
found in the PopulationRegster. Each object in the GDB is aware of its location with regards to
localities, NUT&reas statistical grids etc.

Step one is tdink grid references to each unit record in the Population Register and, in the sam
step, to aggregate populationto agegroups and to 250 meter grids in urban areas and 1km grids in
rural areas. This igperation is conductedy a script in Microsoft SQivhich is the environment
where all registers at Statistics Sweden is stored. The grid reference is creatatedns of
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truncation of X and Y coordinate valuesradrieve the coordinatesof the upper left corner of the

grid cell in which the spatial objects are situated.

Population register

Wunicipality Real Estate Unit Personal id 3ex Land of origin Age | AgelD
011401 ANTUNA 21 1592613015070 1 | SWEDEN 16 | 30772
011304 HEDEN 21 1893203356002 2 | SWEDEN 78 | 28732
183001 MELOMEN 4 193204001029 2 | SWEDEN 32 | 28735
188001 MELOMEN & 153718041555 2 | SWEDEN 22| 27024
051301 KAJANT 1896508568733 1 | SWEDEN 45 | 16582
051401 SREDNVT 2111 194507746453 1 | SWEDEN 64 | 23549
— U5 1401 SREDVT 2111 1595013289351 2 | SPAIN 43 | 21838
| OTL201 ANTUNA 21 194805126695 1 | SWEDEN & | 22939
Geography Database
Municipality Real Estate Unit Xcoord “coord | Locality code NUTS3 ETRSBSLAEA
011401 ANTUNA 21 6918811 | 619720 | 7658 SE232 1kmN386TE4505
228301 TEGELBRUKET & | 7005877 | 616941 | 7660 SE232 1kmN3362E4494
106002 HOLJE 2:246 6235100 | 471816 | 2720 SE232 1kmN3B54E4573
011804 HEDEN 2:1 6394438 | 698073 | 0000 SE232 1kmN3854E4573
1401 SKEDVI 2:11 B288331 | 444381 | 2956 SE232 1kmN3334E4585
252301 HAKKAS 35:6 7436106 | T37874 | 0000 SE232 1kmN3334E4585
012006 BJORNO 1:481 6570581 | TO05594 | 0106 SE232 1kmN3B3TE45T6

Figure10: The figureillustrates the content of the Geography DatabaséGDB)and the Popudtion Register

and howthe linkage between location data and unit record datagenducted

As shown in Figure 10 above, two individumie registered atli K S NXB | f

Saialds

dzy A

municipality 051401By using the municipality code + real estate unit as a unique identifier, both

individuals can be linked to the corresponding pdotdation in the GDBn Figure 11lbelow the SQL

statement used toihk and aggregate data in the same steghown

SELECT
GridSize
GridCode

Pop0_19
Pop20_39
Pop40_64
Pop65_w =
TotPop =
INTO GridStat

FROM[ é ]rtb2015
ON a. Municipality

GROUPBY

CASE WHENIocality =
CASE WHENIocality =

= CASE WHENIocality
= CASE WHENIocaliy
THEN CONVER({char (6),( Ycoord /1000)* 1000) + CONVER({char (7),( Xcoord / 1000)* 1000)
ELSE CONVER({char (6),( Ycoord / 250)* 250) + CONVER({char (7),( Xcoord / 250)* 250) END
SUM CASE THEN age between 0 and 19 THEN 1 ELSE 0 END,
SUM ( CASE THEN age between 20 and 39 THEN 1 ELSE 0 END,
SUM ( CASE THEN age between 40 and 64 THEN 1 ELSE 0 END,
SUM (CASE THEN age >= 65 THEN 1 ELSE 0 END,

COUNT)

. rtba

‘0000
‘0000

JOIN [ €7 .

= b. Municipality

‘0000
‘0000

THEN 1 ELSE 2 END,

THEN 1 ELSE 2 END

THEN CONVER(Tchar (6),( Ycoord / 1000)* 1000) +

CONVERT (char (7),(
ELSE CONVER(char (6),( Ycoord / 250)* 250) + CONVER{char (7),( Xcoord / 250)* 250)

END

Figurell: SQLstatementused togeocode and aggregate population datathe same step

Table 7 below shows the result of theombined geocoding and aggregation operatioscldsure

Xcoord / 1000)* 1000)

Q@M ®B.. RealEstateCoordinates b

and a. RealEstateUnit = b. RealEstateUnit

control has beenconducted in this case for cells with figures below 3 which is the standard
threshold.The columrGridSizadentifies whetherthe grid is located in a rural area (1) or in an urban

area (2) GridCodss the gid identifier builtcomposed bythe coordinatesof the lower left corner of
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the grid combined. The colums Pop0_1X contain aggregatedunit record data in this case
populdaion by age groups and total population.

GridSize | GridCode Pop0_15 Pop20_39 Pop40_&4 PopGd_w TotPop

1 3170006585000 3 0 3 0 [
1 3170006599000 0 3 [ 3 12
1 3170008500000 5 9 4 L 22
1 3180006588000 0 0 4 3 7
1 3180006535000 0 0 3 3 B
2 3180006600000 27 17 30 12 85
2 3180006601500 4 [ [ 3 19
2 3187508602000 0 3 3 3 g
2 3485006641250 45 24 32 18 119
2 3450006641250 19 51 51 92 213

Table7: Table showing the result from the combined geocoding and aggregation operation.

The result is typicallgieliveredalong with a corresponding grid net GIS database, but it could also be
disseminated aa standalone table, as some users already have a grid net at disposal and wishes
only to update the population data.

5.7 Geocoding workplaces in Statistics Sweden

Geocoding of workplaces (business premises), schools or other public fatiliésistcs Swedels
conductedon the basis ofuthoritative address recordsomprising the physical address location
Physical address data are obtained from the NMCAsamicbd as a full address tabie the
Geography database (GDB)ichis the main environmenfior geocoding in Statistics Swedee
Use Cas8.1The Geography Databaseroduction setup for pointbased geocoding in Statistics
Swedeh

As opposed to geocoding of population dadascribed irthe previous Use Casg.{ Geocoding
population datain Statistics Swedgmgeocoding workplaces é&smore demanding procesé/hereas
people need taegister bya full physical address validated against an address index, companies are
not subjected to the same rigorousinmt-of-entry address validation prosseesAs a consequence,
thereis acertaindegree of mismatch betweethe address information reporteldly companieso

the business register and tlauthoritative addresdocation dataPossiblecauses of mismatchre;

1 The addresseferencein unit record datas incompleteas ofmissingstreet nameor missing
street number

1 The $reet numberin unit record data is not valid artbe closest valid number in the
authoritative address table i®o high or too low toaccurately locate the workptz

1 Information regarding citgr municipalityis incorrectin unit record data

Street name is misspelled unit record data

9 The address unit record data is correct butew andhasnot yet arrived in the GDB due to
lagging ofdata transfer betweergtatistics Sweden and the NMCA

=

To undertakehigh precisioraddress geocodingf a workplacehe followinginformation needs to be
present in theunit record data:

[Codeof municipality + nameof the city/postal area+ street namet streetnumber]
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Prior tolinking unit record data with location datthe address information needs to be examined
andundergoa number ofcorrectionprocedures The first step is to standardidey R & KB LI A NE
reported addressn unit record dataFor examplein casethe reported addressof the unit recordto
begeocodd&k Rueendstr. 14 LGE20% e résultafter standardisend repairg A f fQuees &
street 6yl YSO | y Rstotedimséparaty atyhin§heldast part of theriginaladdress

string, LGH1202, is a reference to the dwelling numharsedmainlyto assign population to a
specificdwellingfor census purposed his information is redundant when geocoding workplaces and
can bedropped.

The second step is worrectmisspelled addressassingso-called alias tables. A typical example is
G H YOfoRR2 | RvKich isanincorrecttextual representation of the address. The addresk be
translated tothe correct spellingin this casé&x { S O 2 y Roadk. N2 & a

Linkingof unit record data with the physicadddressrecordin GDBholding thecoordinatesis
conductedentirely withinaMS SQL servenvironment Matching is an iterative procedure
conducted in the following steps:

1. Direct matchon correct aiginal address

2. Match on aiginal address againsable of popular name in GDBPopular namesomprise
alternativereferencestoaplage S®3d dhf R FFENXYE& AyaidSIR 27F

3. Match on sandardied address

Match on originabnd standardisd address againgireviousyearQ @ddress record iGDB

5. Matchon original address without using information about city. This can only be conducted if
street address is unique.

6. Match onclosest valictreet number (if the streetnumberreportedin unit record datds
invalid) The closest valid street number canlbeth odd andeven.

»

Eachgeocoded object wilbe tagged witha code (16) declaringhow the coordinates were retrieved.
This is important as to knothe level ofspatialaccuracyto be expected.

5.8 Geocoding workplaces in Statistics Portugal

TheNational Dvellings Registeis the master file to which any addrebased system must be
matched for the purpose of geodingexisting databases &tatistics Portugakpecifically through
its related Building&ddress Databasgubset, which is the key for pinpointing tBeisiness Register
records.

The methodology for building the Geographic Database of the Business Register (BRGD) considers
the address as the key element to directly or indirectly match the records with tsergd@uildings
Geographical Databagsby following a stefoy-step approach based adifferent locators capable of
sequentially pinpoint théBusiness Registeecords.

LOCATOR #1 LOCATOR #2 LOCATOR #... LOCATOR n-1 LOCATOR n

Figure 12lllustration of the stepby-step approach to sequentially pinpoint the Busss Register records by
means of a set of locatorprogressively less precise in terno$ spatial accuracyrom Locator #1 to Locator n.
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The generic methodological approach relies on performing addregshing routines for the
Business Registélirectly over theBuildings Geographical Databasgéhich is synchrosgd with the

National Dwellings Registdreing the locators progressively less precisetims spatialaccuracy
from Locator #1 to Locator n.

Due to specific aspects revealed by thelgsis of theBusiness Registesome adjustmentare
considered, namely the use of locataedrieved fromthe Road Segments Databasehich is
indirectly related with theBuildings Geographical Databakeough spatial attributes, or the edition
of speciic fields in order to improve the results obtained by a given locator.

The locatorsisedto pinpoint the Business Register recoade described in table 9 below.

Locator Description

Locator #1 Complete address composed by type of road, name, numbeigi7postal code

Locator #2 Used over thdRoad SegmentBatabasedn order to overcome discrepancies in the address
Locator #... Uses the locality name and the 4 digit postal code

Based on the 7 digit postal code, which is a linear strectised to code each block facade
composed by the CP4 and 3 additional digits

Based on the 4 digit postal code, which is a polygonal structure used to code each pos
Locator n s
distribution area

Locator nl

Table9: List of locators sequentially used to pinpointéhBusiness Register records

ACSS PARTICULAR

TeoWa £es W

Legenda

®  Locator_MORADA_CP7
@ locator BSA
#  Locator CP7
0 70 140 280 Meters BSA_OESTE
S S .

e [ caop1amn_cont
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Figure B: A different mix of locators has been used for the cases processed.
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