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KEYNOTE 

Towards a Global Statistical Geospatial Framework 
Martin Brady (Geospatial Solutions, Australian Bureau of Statistics) 

In 2013, the United Nations Statistical Commission endorsed a Programme Review led by the Australian 
Bureau of Statistics titled: “Developing a statistical-spatial framework in national statistical systems”. The 
UNSC review called for the development of a global statistical geospatial framework to facilitate consistent 
integration of statistical and geospatial information. The Commission, along with the UN Group of Experts 
on Global Geospatial Information Management (UN-GGIM), agreed to establish an Expert Group on the 
Integration of Statistical and Geospatial Information to encourage collaboration and communication 
between the statistical and geospatial communities and oversee the development of a global framework. 

The Australian Statistical Spatial Framework is being used as the model for this framework. This framework 
has five basic principles: use of common/national geospatial infrastructure; geocode statistics at the unit 
record level; use common geography for release of data; interoperable metadata is critical; and, make the 
data created accessible and usable. Considering this framework and these principles has highlighted a 
range of challenges and opportunities for the statistical and geospatial communities, both domestically and 
internationally. 

This paper will briefly examine the development of a Global Statistical Geospatial Framework. It will discuss 
some key issues highlighted during the development of a global framework, particularly the ability of 
current statistical and geospatial standards to support the interoperability of data and metadata across 
statistical and geospatial domains. The challenge of maintaining confidentiality is another critical issue that 
will also be explored. Finally, case studies from Australia will be presented that highlight the benefits of 
implementing a statistical spatial framework and integrating statistical and geospatial information. 

SESSION 1: GLOBAL USE CASES 

TerraPop: Constructing Boundary Files for Location-Based Integration of 
Population and Environmental Data 
Tracy Kugler (Minnesota Population Center, University of Minnesota, USA) 

TerraPop enables research, learning, and policy analysis by providing integrated spatiotemporal data 
describing people and their environment. The TerraPop data collection currently includes census microdata 
from more than 80 countries participating in IPUMS-International, aggregate census data published by an 
additional 80+ countries, and raster data covering land cover, land use, and climate. The TerraPop data 
access system (https://data.terrapop.org) enables users to combine data from datasets in different data 
structures into customized datasets in the structure of their choice. Integration across data structures 
involves transformations that hinge on boundary files linked to administrative unit codes present in census 
data. TerraPop has successfully developed boundary files aligned with administrative units present in 
census data for over 130 countries. Starting with freely available boundary data sources, including the 
Global Administrative Unit Layers (GAUL), Global Administrative database (GADM), and UN Second Level 
Administrative Boundaries (SALB), we have developed first- and second-level administrative unit 
boundaries matching both recent and historical census data. 
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Boundary production has been automated to the extent possible and standardized to promote efficiency 
and consistency. The process entails identifying source data and information, potentially digitizing 
boundaries from print or image sources, aligning boundary vertices across multiple sources, and editing 
shapefiles to match units and codes present in census data. TerraPop also produces boundaries harmonized 
over time as well as units regionalized to meet minimum population thresholds to protect confidentiality 
when linking to microdata. 

The boundaries are used to perform on-the-fly transformations among area-level data, microdata, and 
rasters as requested through the TerraPop data access system. Users may request raster data summarized 
to geographic unit boundaries to create area-level data, microdata tabulated by geographic unit to create 
area-level data, area-level data (including tabulated microdata) distributed to grid cells to create raster 
data, or area-level data (including summarized raster data) attached to microdata records as contextual 
variables. The boundary files themselves are also available through the data access system. 

Global Population Mapping at the U.S. Census Bureau 
Joshua Comenetz (U.S. Census Bureau) 

The U.S. Census Bureau has begun a new effort to develop global population map layers and increase the 
number of countries covered by the Demobase gridded mapping program. As a first step, we are creating 
the Global Population Map (GPM), a spatial data set that provides seamless global coverage of population 
estimates linked to subnational administrative geography. GPM links recent population estimates to 
subnational geography down to the third administrative level (township or municipality) where available. 
The data set currently covers approximately 70,000 subnational areas, and could eventually include more 
than 200,000. International boundaries were harmonized based on a U.S. Department of State global 
boundary layer. 

In addition to the above, we plan to add population estimates by age and sex (5-year ranges), and global or 
regional layers for socioeconomic variables such as ethnicity, language spoken, literacy, and income or 
poverty. For some countries or regions, we will enhance the administrative area mapping with 100-meter 
grid cell maps. The latter represents an extension of our existing Demobase gridded mapping product. 

Census Bureau gridded products provide the highest quality subnational total population estimates 
currently available; the subnational vector products are the most comprehensive resource of this kind 
available. Data sets and maps already released online include administrative geography and age/sex data 
for about 20 countries supported by the U.S. President’s Emergency Plan for AIDS Relief; gridded Demobase 
data sets for Haiti, Pakistan, and Rwanda; and a global population dot map. While these data have a wide 
range of applications in government, research, education, and the private sector, our primary goal is to 
provide the data and maps needed to support humanitarian assistance and disaster relief efforts 
worldwide. The demand for and utility of these data for crisis response have already been demonstrated, 
most notably by users of our Haiti gridded mapping application and subnational population estimates just 
after the 2010 earthquake. 
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Gridding global male and female populations: new data from the Gridded 
Population of the World (GPW) 
Erin Doxsey-Whitfield, Susana B. Adamo, Kytt MacManus (Center for International Earth Science 
Information Network (CIESIN), Columbia University, USA) 

For over twenty years, the Gridded Population of the World (GPW) data set has developed global grids of 
population estimates based on census data. These grids have been widely used in a broad range of 
applications, including human and environmental problem-solving, scientific research, policy making, and 
communications. The most recent version, GPWv4, has been updated with population data from the 2010 
round of censuses and is now gridded at 30 arc-seconds (~1 km at the equator). GPWv4 will be released in 
the fall of 2015.   

A new and highly anticipated improvement coming to the GPWv4 data set is the inclusion of global grids of 
sex, age (5-year age groups), and urban/rural status, also at 30 arc-second resolution. There has been a 
strong demand from the research and policy communities to include demographic information in global 
population grids in order to extend their usefulness for social, humanitarian, and other applications. 
Indeed, monitoring the implementation of the new Sustainable Development Goals requires global data 
that are disaggregated by characteristics including gender, age, and geographic location.   

Subnational population data for these grids were sourced from the 2010 round of censuses, at the highest 
resolution possible. When census counts were unavailable, official subnational estimates from national 
statistics offices (NSOs) were selected. Lastly, when no population data were available from NSOs, national-
level estimates for 2010 were taken from the Urban and Rural Population by Age and Sex, 1980-2015 
(URPAS) data set provided by the UN/DESA Population Division. 

This presentation will provide detailed information on the creation of the first grids of basic demographic 
characteristics that will be released in GPWv4: global grids of population by sex, ca 2010. Specifically, it will 
present the methods used to create them, highlight some of the challenges faced by our team in acquiring 
and integrating the data, and provide an early look at these demographic grids. 

SESSION 2: INSPIRE 

Benefits and challenges of INSPIRE implementation in the field of statistics 
Mirosław Migacz (Central Statistical Office of Poland / INSPIRE Thematic Cluster Facilitator for the 
Statistical Cluster) 

Since 2007 the INSPIRE Directive has been the driving force for Member States to harmonize their 
geographical data and build the European spatial data infrastructure. Enormous progress has been 
achieved during the last 8 years in terms of producing and publishing high quality geodata for all INSPIRE 
data themes. This could not have been done without cooperation between mapping agencies and 
institutions responsible for thematic data. 

For efficient implementation convenient communication between experts is essential. That is why in 
December 2014 Joint Research Centre has launched the Thematic Clusters collaboration platform. All 
INSPIRE data themes have been grouped into 9 clusters with a facilitator assigned to each one. The 
Statistical Cluster comprises following themes: statistical units, population distribution (demography), 
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human health and safety. The collaboration platform is a place to share good practices and ask questions 
regarding implementation issues, data models etc. 

The statistical community is quite well “INSPIRE aware” and has taken the directive’s principles into 
account in most spatial data projects, both nation- and European-wide. A standout example of a 
harmonized pan-European dataset is the recently finalized GEOSTAT 2011 population grid with national 
data from 31 countries. 

A skyrocketing progress in computer science requires all data infrastructures to be maintained and updated 
in order to remain relevant and usable. Aside from obvious benefits, INSPIRE – as do all infrastructures – 
also raises questions and challenges regarding production and usability of published data. Thematic 
Clusters offer not only a chance to exchange experiences between experts but also allows them to 
influence the evolution of INSPIRE. Identified implementation issues that are discussed on the platform can 
result in a formal proposal of addition / change to the Technical Guidelines. 

We are currently in a crucial moment of statistical INSPIRE themes implementation. With a 2015 deadline 
for harmonized newly collected and extensively restructured Annex III spatial data, most countries have at 
least made and attempt to produce their datasets. Those trials show that there might be a room for 
improvement in implementation guidelines. Now is the time to utilize our efforts, discuss, cooperate and 
exchange experiences in order to make INSPIRE easier for us and most importantly better for users. Let’s 
use bridges we already have within the statistical community to build bridges between us – the data 
producers – and the users. 

INSPIRE implementation at Statistics Belgium – achievements 
Pierre Jamagne (Statistics Belgium) 

While the NGI is in charge of developing services and reporting for other INSPIRE federal partners, federal 
data producers and Statistics Belgium are in charge of transforming their own spatial data into an INSPIRE-
compliant format and of creating the ad hoc metadata. The themes "Statistical Units" and "Population 
Distribution" need to be made INSPIRE-compliant by October 2015 for recent data. 

Four datasets falling within the theme "Statistical Units" have so far been made INSPIRE-compliant using 
the Humboldt Alignment Editor (open source ETL tool), namely the file "Statistical Districts" (breakdown of 
Belgian municipalities into neighbourhoods) and three files "Urban Audit Boundaries". Their metadata have 
been created with the GeoNetwork software.  

A first attempt to transform the datasets "Population Distribution" was made but the actual transformation 
will be completed later, when it is clear that data specifications will not be revised. This presentation 
provides an overview of results and describes the tools used. 

The European Location Framework (ELF): taking INSPIRE to the next level 
Dominique Laurent (National Institute of Geographic and Forest Information, France) 

The goal of this project is to deliver the European Location Framework (ELF) required to provide up-to-date, 
authoritative, interoperable, cross-border, reference geo-information for use by the European public and 
private sectors. The three-year project is supported by a consortium of 30 partners (mainly NMCAs - 
National Mapping and Cadastral Agencies- and technology providers) across Europe, whose work is co-
funded by the European Commission’s Competitive and Innovation Framework Programme (CIP).  
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The first step is the transformation to INSPIRE-based specifications of the NMCAs authoritative data for the 
themes generally under their responsibility, namely the themes administrative units, cadastral parcels, 
addresses, geographical names, hydrography, transport network, elevation, buildings, ... in order to get 
interoperable data.Then, these data is served through national view and download services but a unique 
access point is offered to users through cascading services.  

In addition, the ELF project aims to facilitate the use of its INSPIRE-based data by proposing products and 
services, including both very generic applications, such as the ELF BaseMap, the ELF GeoLocator, the ELF 
Cadastre and more business oriented applications, such as CASPER whose objective is to unable a client to 
easily make thematic maps by joining health statistics to geographic locations. The ELF project will 
encourage more application developers to make use of the ELF content, services and platform by 
organizing communication events (ELF Awareness Tour) and by organizing competition (ELF awards). 

In order to extend the data coverage in its geographic and thematic scope, the ELF project is encouraging 
more partners to join the project and third parties to provide their data (including statistics) on the ELF 
platform. 

The ELF consortium together with EuroGeographics is committed to continue to provide the ELF Platform 
beyond the end of the project, thus enabling growth in the use and re-use of trustworthy, accurate and re-
usable official reference geo-information. If funding is found, this continuation might take the shape of a 
follow-up project ELF-2. 

SESSION 3: UN-GGIM:EUROPE 

UN-GGIM:Europe, one year work 
Antonio Arozarena (National Geographic Institute, Spain) 

In this presentation I show the most relevant activities carried out inside UN-GGIM:Europe during last year, 
with special emphasis in the major tasks entrusted by UN-GGIM to our Regional Organization. In this sense 
it is included a short introduction to different Groups working inside of our Organization. Also I summarize 
the close connection between the Statistical Information with the Geospatial Information, from different 
point of view, technical, structural and operational. Finally I will present the future activities that we will 
carry out together in order to approach our goals and mandates. 

UN-GGIM:Europe Working Group A – European Core Data 
Francois Chirié (National Institute of Geographic and Forest Information, France) 

Working Group A (WG A) aims at increasing data interoperability and harmonisation by proposing 
European core geospatial data meeting essential user needs. In terms of methodology, the UN Sustainable 
Development Goals (SDG) have been taken as the basis by WG A to structure usages and to analyse user 
requirements. The requirements of national statistics institutes (NSIs) are also investigated by WG A. From 
its user requirements analyses, WG A has outlined core data scoping, which will have to be consolidated 
before core data are specified. 
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UN-GGIM:Europe working Group B – Data Integration 
Pier-Giorgio Zaccheddu (Federal Agency for Cartography and Geodesy (BKG), Germany) 

Work Group B “Data Integration” (WG B) deals with the integration of geospatial data (including cadastral 
parcels) with other information. It is common understanding in WG B that a global vision with the focus on 
Europe should be envisaged and that strategic and political papers for “evidence based decision making” 
will be provided. WG B takes into account the global recommendations from UN-GGIM such as of the UN 
Expert Group on the Integration of Statistical and Geospatial Information as well as of other relevant UN 
and global initiatives. Following its work plan WG B will supply three deliverables for three main tasks 1-3: 
(1) Definition of the priority user needs for combinations of data in mid-2015 (already accomplished) and 
(2) Recommendation for methods implementing the prioritised combinations of data and (3) 
Recommendation about how to manage side-effects induced by data combinations, both to be submitted 
mid-2016. 

Priority User Needs - report from Working Group B 
Marie Haldorson (Statistics Sweden, Regions and Environment Department) 

The first report from UN-GGIM:Europe was released in July 2015 and covers “Data Integration – Definition 
of priority user needs for combinations of data”. The content is based on a collection of use cases with a 
focus on evidence based decision making in connection with the UN Sustainable Development Goals. The 
use cases illustrated in a good way the various user needs for integration of geospatial information and 
statistics and resulted in five concrete recommendations to managers in NSI's and NMCA's. 

SESSION 4: GEOSTATISTICS – A JOINT EFFORT 

A shared environmental information system (SEIS) for Environment and Statistics 
Stefan Jensen (European Environment Agency) 

Over the past years we observe a growing interrelation between environment and statistics. We see 
convergence in all areas of a shared information system. Activities are pursued to strengthen joint 
governance on key topics in a wider Europe. Together with UNECE and in the European neighborhood, 
environmental and statistical administrations agree on common sets on environmental indicators and steer 
developments jointly. Frequent interaction and joint projects between the networks in the European Union 
are as well undertaken – here some strengthening can still happen.  

Common content is been revisited – new thematic areas of cooperation are shaped. The global sustainable 
development (SD) process sets out a frame for future cooperation on common content. There still is a good 
way to go in order to underpin the SD indicators with a functioning set of common reference data as well as 
statistical and environmental datasets. A “core data” discussion is taking place under the UN-GGIM 
umbrella strongly interacting with the mapping authorities as a formal lead of this process and as a 
provider of reference data. 

Key innovation projects identified by the European Union bodies provide another platform for joint 
assessments and for data sharing between communities. Ambitions are high but as new data and more 
mature methodologies becomes available for and from both networks (e.g. around the census and the 
Copernicus program) our common knowledgebase will be strengthened.  
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The information systems of both communities are been further developed. The above-mentioned 
reference data process is complemented by re-enforced reference data arrangements within the EU bodies 
and by the data products and services stepwise emerging from European member states stimulated under 
the INSPIRE legislation. There are new services and tools in support of the sharing processes which help 
building a high quality joint data base. The paper provides an overview and some strategic reflection on the 
above which will be highlighted by concrete examples. 

Pilot studies on the provision of harmonized land use/land cover statistics 
(Synergies between LUCAS and the national systems) 
Stephan Arnold (Federal Statistical Office (Destatis), Germany) 

The multitude of applications utilising information on land cover (LC) and land use (LU) has lead over time 
to a wide variety of classification systems and nomenclatures. Land cover and land use are closely 
interwoven and mutually influence each other. For the majority of land monitoring initiatives information 
on both land cover and land use are important. Therefore most of the existing classification systems 
contain a pragmatic mix of land cover and land use information. In addition, each given application may 
emphasize different aspects of either land cover or land use, according to their specific requirements. 
Factors making the straight transfer of information between different nomenclatures in its entirety and its 
utilisation for different applications more difficult include: differing data acquisition methods, differing 
scales, narrow tailored-to-purpose class definitions and incomplete coverage of LC and/or LU information 
within a classification system. 

Eurostat's long-term goal is to create synergies between the LUCAS survey and national systems, in order to 
identify the corresponding land area sizes for the LUCAS classes on this basis. The objective of the pilot 
study on the 'Provision of harmonized land use and land cover statistics' was to investigate to what degree 
land cover and land use classes used by Eurostat at the European level can be derived from data sources 
available at the national level. Beside Germany, 6 other European countries took part in this Eurostat grant. 

In the case of Germany, a number of data sets were tested in terms of their feasibility as source of 
information for the derivation of LC/LU statistics in LUCAS terms. Among the data source were the official 
authoritative land use statistics as well as authoritative topographic reference data (ATKIS Basis-DLM). 
Depending on the theme LC or LU, the tested data sources can serve as a source of LC or LU and provide 
from ca. 50 – 90 percent of the total area with useful LC/LU information. 

Services Integration: technical, organizational and policy perspectives 
Josef Strobl (University of Salzburg – Department of Geoinformatics, EUROGI) 

Increasingly, statistical and other georeferenced data are managed in a cloud-based environment and are 
made accessible via standardized service interfaces. These are the foundations of powerful architectures 
facilitating flexible integration of a variety of sources into user- and task-centric apps. While this current 
generation of platforms is highly attractive, we still need to address potential risks and pitfalls: e.g. 
analytical processing throughout multi-scale views, multiple and sometimes contradictory authorities, 
privacy and data protection issues, integration with social media and real-time monitoring of mobile data 
connections. These and other questions arise across public administration, academia, industry and the 
general public. Eurogi as a European umbrella organization is serving as a network integrating these actors 
and addresses these and other issues from a transnational organisations and policies perspective.   



EFGS2015 - European Forum for Geography and Statistics  
Conference Vienna 2015 

12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wednesday,  
11 November 2015 



EFGS2015 - European Forum for Geography and Statistics  
Conference Vienna 2015 – Day 2 - Wednesday 

13 

SESSION 4: GEOSTATISTICS – A JOINT EFFORT - CONTINUED 

Combining geography and statistics for an improved analysis of urban 
phenomena: recent experiences in European Regional and Urban Policy 
Hugo Poelman (European Commission, Directorate-General Regional and Urban Policy) 

Cohesion policy, the major EU investment policy, covering about 1/3 of the EU budget for the period 2014-
2020, contains a stronger focus on urban areas than ever. In each EU Member State, a minimum of 5% of 
the European Regional Development Fund (ERDF) allocations will be invested in integrated sustainable 
urban development. Certain particular investment themes are dedicated to precise issues of urban 
relevance. For instance, allocations for infrastructure and promotion of clean urban transport amount to 
11.7 billion Euro. In addition, innovative actions in this field will be funded for an amount of 330 million 
Euro, and exchanges of experiences and networking cooperation amongst cities will help cities to evolve 
towards a more sustainable functioning. 

While well-established European data collections on cities do exist, aspects of sustainability and quality of 
life in urban areas are still in need of more, better and more comparable indicators. Urban areas offer 
excellent opportunities for the combination of geography and statistics to create meaningful indicators at a 
sufficiently detailed scale. 

Comparable spatial data like the Copernicus Urban Atlas land use data can be used as a framework for the 
integration of detailed distribution of population or employment data in urban areas. 

This framework can then for instance be used to developed indicators of availability of green urban areas, 
also taking into account the actual public accessibility of green areas whenever possible. 

Recent analysis by DG REGIO of accessibility to public transport in cities has highlighted the challenge of an 
adequate spatial resolution of workplace-based employment data when assessing performance of 
transport networks in urban areas. While point-based data collection systems are definitely the preferred 
solution to this issue, promising results in creating a spatial employment distribution inside cities have been 
obtained by combining sub-local data with INSPIRE building units data or with high-resolution modelled 
human settlement data. 

The experiences show the rapidly growing interest and needs for an effective location-based statistical 
system, covering more than just total population counts. 

The European Location Framework for Geostatistics 
Mick Cory (EuroGeographics) 

To build bridges we need good foundations. Society and good government needs good information, the 
foundation on which a modern, caring world can make evidence based decisions. Statistical information is 
essential; geospatial information is also important. Combined together the whole is greater than the sum of 
the parts. The statistical community and the geospatial community already collaborate in a number of 
projects – for example, presenting demographics and for the operational planning of the 2021 censuses. 
Combining our information to help plan operations, analyse and visualise our data is important to aid 
effective and efficient evidence based decisions, and to monitor the impact of our interventions. The 
importance of this is demonstrated by the recently agreed UN Sustainable Development Goals, in which the 
value of geospatial information to help monitor attainment of these goals is explicitly recognized.  
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As the National Mapping and Cadastral Authorities for Europe move towards an operational European 
Location Framework it is essential that the needs and requirements of the statistical authorities of Europe 
are understood, so that we avoid duplication, improve joint response, and deliver effective information to 
policy and decision makers. 

The latest position on the European Location Framework, with a particular emphasis on what it could 
provide to the geo-statistical community, will be described in the presentation. An outline of the work 
underway to understand stakeholder perspectives and to develop a shared vision for the future 
requirements for European Location Services will be described, with the emphasis on building bridges 
between our respective expert communities, based on solid information foundations for the wider public 
good. The presentation will cover the importance of collaboration at a European and Global level, and 
touch on our collective work on UN-GGIM. 

SESSION 5: GEOSTAT - INTEGRATION OF GEOGRAPHY AND 
STATISTICS 

Integration of geography and statistics in Europe – state of progress report 
based on the GEOSTAT 2 survey   
Amelia Wardzińska Sharif (Statistics Poland), Jerker Moström (Statistics Sweden) 

GEOSTAT 2 is a two year ESSnet grant project launched in February 2015. The aim of the project is to foster 
a better integration of statistics and geospatial information in order for the statistical community to provide 
more qualified descriptions and analyses of society, economy and environment. 

One of its main objectives is to propose a generic model for a national (point based) geospatial reference 
frameworks for statistics, building on national address, buildings and/or dwelling registers. This reference 
framework should be suitable for statistics in the widest possible sense.  

In order for the project to make recommendations relevant and useful for all ESS member states and 
candidate countries, a survey has been carried out to assess different geocoding practices across Europe. 
The survey focused on the data situation, but it also looked into obstacles preventing statistical institutions 
from integrating geospatial data and statistics. 

The results from the survey has now been processed and analyzed and thanks to the committed 
participation of the majority of the NSIs in the target countries, we have gained valuable insights regarding 
the various conditions for spatializing statistics throughout Europe. 

The presentation will give a brief overview of the situation across Europe with regards to data access, 
ability to conduct geocoding activities, responsibilities for data maintenance etc. On the basis of the input 
from the survey, we will also draw some conclusions regarding challenges for a successful integration of 
geography and statistics. 
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EFGS.info in new framework, a way to share knowledge about spatial statistics 
Ola Nordbeck (Statistics Norway), Rina Tammisto (Statistics Finland), Amelia Wardzińska (Statistics 
Poland) (GEOSTAT2 project partners) 

The interest for integrating geography and statistics is increasing within statistical offices. The geospatial 
component is now becoming more and more integrated in the statistical production chain. The website of 
EFGS.info has for the last years included information about this evolvement. The information has mainly 
been focusing on information produced in relation to European projects as GEOSTAT and EFGS 
Conferences.  

The aim of the new version of EFGS.info is to include more information about spatial statistics and to make 
it easier for more users to share their experiences working with and producing Spatial Statistics.  

The authors will give a short introduction to this new version of the website. 

GSBPM as a framework for the production of spatial statistics 
Rina Tammisto (Statistics Finland) 

Use of the GSBPM (General Statistical Business Process Model) is usually related to describing the present 
process in order to discover areas that need developing. In the Geostat 2 project (Work package 1), the 
focus is on understanding the positions of spatial data and the various roles it may have in the production 
of spatial statistics. The aim is to describe the role of spatiality in and through GSBPM.  

Modelling helps ensure that a common understanding of the process is achieved. Initially, understanding 
should be achieved within the Geostat 2 -project group. This may mean that even though we have to 
describe processes on a quite detailed level in order to understand them ourselves, it’s likely that we have 
to simplify and generalise the process’ descriptions in order to find out similarities, successful workflows 
and eventually the best practices.  

In addition, we wish to achieve a rough model to point out spatial data policy relations between 
organisations. This could work as a tool to sort out the problematic legal and policy issues and to develop 
co-operation. The rough model can also help communication within higher level international 
organisations. 

SESSION 6: SPATIAL STATISTICS FROM VISIONS TO PRACTICES (in 
memoriam Lars Backer) 

Implementing the GEOSTAT Vision – a 10 points program towards a European 
statistical-spatial framework 
Ekkehard PETRI (European Commission / Eurostat) 

The GEOSTAT 2011 population grid demonstrates that European spatial statistics products are feasible and 
meet the demand from public and private users. However the ad-hoc production of grid statistics from 
census information has been a major effort in many countries and is not suitable for an industrialised 
production process. 

Hence in the future the production of spatial statistics should be embedded into a statistical-spatial 
framework (SSF) that addresses structural and process related aspects of creating statistical products. A 
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critical requirement is that the production of spatial statistics should follow the regular processes as framed 
by the GSBPM. UN-GGIM has already recognised the need for such a SSF and has tasked an expert group 
with its definition. However for Europe the scope of the work has to be widened and should consider the 
various on-going initiatives within the ESS that aim at transforming the way European statistics will be 
produced. The on-going implementation of INSPIRE is another specific aspect that will have an impact on 
the design of the European SSF. 

The framework will cover such diverse topics as technical and other standards, data sources, output 
geographies, documentation, and possibly legal aspects. 

SESSION 7: GRIDS - POPULATION & MORE 

Spatio-temporal modelling of population: from global to local scales 
Klaus Steinnocher (AIT – Austrian Institute of Technology) 

Knowing the actual spatial distribution of people over time is considered essential for gaining a better 
understanding of the urban structure of communes and regions, for measuring access to services of general 
economic interest, and for estimating human exposure to pollution and natural hazards. Census data 
available in inhomogeneous spatial reference units are still considered the standard information input for 
assessing the whereabouts of people. However, there is a strong demand on population data that are 
independent from enumeration and administrative areas. Raster representations meet this demand but are 
not yet available globally in both spatial and thematic consistency. This paper discusses datasets and 
methods that can be applied to assess population distribution on different spatial and temporal scales, 
ranging from global and continental-scale population grids to high-resolution functional urban system 
models and space–time variation aspects. 

A number of initiatives are working on the provision of global population grids, including the Gridded 
Population of the World (GWP) and the Global Rural-Urban Mappping Project (GRUMP). These data sets, 
developed by SEDAC – a data center in NASA's Earth Observing System Data and Information System - are 
based on census data, providing 30 arc second (~ 1km) grid resolution. Another data set is Landscan, a 
global population database that shows geographical distribution of population at one-kilometer resolution 
over an average 24 hour period (ambient population). Application of these data sets includes assessment of 
human exposure to hazards, infectious diseases and pollutants.  

On a European scale the Geostat Project – coordinated by Eurostat – provides night time population on a 
1km grid. The data set is a hybrid population grid, composited of bottom up grids – aggregated from 
national raster information – where available, and of disaggregated grids otherwise. The latter are derived 
from census population and Earth observation derived building density layers. The applied disaggregation 
method is a weighted redistribution of population per census unit based on building densities.  

On a local scale the disaggregation approaches can be refined by using better and more detailed reference 
data for redistribution of population. These data are derived from very high resolution remote sensing 
imagery and local geo-spatial data sets, such as geocoded company data, allowing for a distribution of 
population on building level. However, the resulting population grids still refer to night time population. In 
order to refine the temporal scale of a population model, additional information is needed, such as work 
force and commuting data.  
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Temporal disaggregation can provide average day-time versus night-time population distribution but also 
be refined to a pseudo dynamic representation e.g. on an hourly basis. Such approaches require detailed 
information on human activities during the course of a day that are derived from national time use 
statistics. For the spatial disaggregation these activities have to be linked with locations, thus requiring 
detailed information on land use. An alternative to these complex modelling approaches is the use of 
mobile phone tracking data, which represents a conceptually different approach based on big data analysis. 

IT Geostat Population Grid 2011 
Raffaella Chiocchini, Stefano Mugnoli (Italian National Institute of Statistics)  
Luca Congedo, Michele Munafò (Italian National Institute for Environmental Protection and Research) 

ISTAT presentation has the aim to describe the activities that have brought at the new Italian 1K Population 
Grid. The final result represents just the last step of a very worthwhile collaboration between ISTAT (Italian 
National Institute of Statistics) and ISPRA (Italian National Institute for Environmental Protection and 
Research). The template used was the Italian portion of new GEOSTAT Grid 2011. 

Many different geographic layers were used. The most important were: 
- ISTAT 2011 Census cartography and data; 
- Copernicus Degree of Imperviousness HR Layer at 20m of resolution; 
- ISTAT Statistics Synthetic Map, and Regional Land/Cover Map to mask the inhabited areas on the 
Imperviousness HR Layer; 

In brief: the Copernicus Degree of Imperviousness is a raster layer that represents the percentage of soil 
sealing per pixel (i.e. cell), which was assumed to be related to population distribution; but the Degree of 
Imperviousness layer does not distinguish between residential and non-residential areas, therefore a 
detailed masking work has been first implemented in order to exclude non-residential pixels using ancillary 
data. Population data collected for each enumeration area during Census 2011 survey, has been 
proportionally distributed basing on the sum of Degree of Imperviousness, obtaining the number of 
resident population per pixel. 

Then, the resident population for each GEOSTAT cell has been calculated as the sum of the single pixel 
values of the raster layer that are included in that cell. 

Many software GIS tools were used but the main algorithm, used to calculate the population for each 1Kmq 
cell was ‘Zonal statistics as table’ of the ARCGIS 10.1 ESRI© software. 

This algorithm calculates the entire pool of spatial statistics of a reference layer on the base of a ‘value’ 
raster layer. The output is a table in which there is a single statistic value for each input polygon. 
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Spatial disaggregation of 1km GEOSTAT data into finer grids in Slovakia and 
Czechia 
Konštantín Rosina (Institute of Geography, Slovak Academy of Sciences, Slovakia), Pavol Hurbánek 
(Department of Geography, Faculty of Education, Catholic University in Ruzomberok, Slovakia) 

Population data aggregated into 1 km grid cells, such as those provided within the GEOSTAT project, is very 
useful in various fields of research and practice (spatial planning of service and transportation 
infrastructure, risk assessment, public health, emergency response, accessibility studies, geo-marketing, 
etc.). The regular shape and size of the cells present much more robust analytical framework compared to 
the conventional statistical spatial units such as the LAU2 units. Also the spatial resolution is superior 
compared to LAU2 – in the case of Slovakia and Czechia the average size of LAU2s is 17 and 13 km2 
respectively. Still, the 1 km resolution is too coarse for some purposes, e.g. in situations when counts for 
relatively small polygons of irregular shape need to be approximated or when data available in 
incompatible coordinate systems need to be compared. Therefore, the GEOSTAT data can be seen not only 
as a final product but also as a suitable source dataset for further spatial disaggregation. Here we present 
some methods, sources of ancillary spatial data (primarily building footprints), and validation approaches 
relevant to the problem of spatial disaggregation of 1 km GEOSTAT 2011 data into 100 m (or finer) grids in 
Slovakia and Czechia, which are not produced on the “bottom-up” basis. The results show that the accuracy 
of the estimates can be greatly increased when attribute information on building function and height is 
considered. Although the proposed methodology relies on non-harmonized national datasets, some of the 
findings and implications can be extrapolated to a wider European context.  

Acknowledgement: This research was supported by the Slovak Scientific Grant Agency VEGA project no. 
1/0275/13 “Production, verification and application of population and settlement spatial models based on 
European land monitoring services”. 

Exploiting census workplace data to build a daytime grid map of England and 
Wales 
David Martin, Samantha Cockings, Alan Smith (Geography and Environment, University of 
Southampton, United Kingdom) 

The 2011 census of England and Wales was enumerated on a place of residence basis but included a 
question on place of work for those in employment, permitting the allocation of each employee to both 
residential and workplace locations.  Innovations in census outputs included creation of an entirely new, 
additional small area geography, known as workplace zones (mean workplace population count 493) to 
reflect the spatial distribution of employees at their places of work.  This new national coverage of 53,578 
small areas has been created using an automated zoning procedure and used for publication of workplace-
based statistics, providing a detailed geographical subdivision of commercial and business districts which 
may have small residential populations but very large daytime populations.  Workplace-based population 
statistics have been published for these zones in addition to conventional census data products based on 
residential populations published for census output areas (181,408 areas with mean residential population 
count 309).   

Grid-based models using residential 2011 census data have been constructed on the Geostat grid from 
2011 residential population data, but this presentation will explore the creation of experimental population 
grids for both daytime and night-time, initially on an Ordnance Survey Great Britain 200m grid, using a  
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combination of output area and workplace zone datasets with additional non-census government data on 
road traffic estimates, places of education and health care. Employment accounts for the single largest 
daily spatial redistribution of population and there are many potential applications for daytime statistics. 
There is already research evidence for the utility of such time-specific population models in applications 
such as service delivery and emergency planning, although the challenges of time-specific model validation 
and integration with new big data sources are considerable. 

The Population24/7 approach used for this spatial reallocation of population is based on the allocation of 
daily time profiles to different population activities, such as different sectors of employment. The entire 
population is reallocated to those locations at which they are believed to be present at a specified target 
time. The approach may be readily extended to incorporate additional non-census data sources or to 
estimate population distributions for specific target times and dates, taking account of major temporal 
cycles such as school and university term dates, seasonal change and day of week. The ability to model 
these cycles opens up potential to produce data products such as an ambient population grid and to 
identify those areas where the greatest temporal fluxes in population are likely to occur. 

A volumetric approach to population disaggregation using LIDAR remote 
sensing data 
Francisco J. Goerlich (University of Valencia & Ivie, Spain) 

Population downscaling in the European context –generation of the GEOSTAT grid or attribution of 
population to Urban Atlas polygons– has typically used land cover –usually CORINE Land Cover (CLC) or a 
refined version of it– and/or different types of Soil Sealing layers –Imperviousness High Resolution Layer or 
more recently the Global Human Settlement Layer (GHSL)–. 

As GEOSTAT 2011 version 2 shows, great advances have been done from the initial European wide grid 
obtained by the Joint Research Centre (JRC) from Census 2001 LAU2 population data and CLC. However a 
careful reading of this literature shows that these exercises capture well the horizontal dimension of the 
problem –auxiliary information refers to a 2D world–, but they miss the vertical dimension, the heights of 
buildings –population density is a 3D concept–. 

Using 3D GIS techniques, we experiment with a volumetric approach to population gridding. For this 
exercise, we use recently released aerial LIDAR (Laser Imaging Detection and Ranging) remote sensing data. 
Our study area is the NUTS2 of Madrid, 179 LAU2 and around 8.000 km2. Starting with census tracts 
population data and GHSL at the highest spatial resolution –10 meters pixel– we built population grids at 
two resolutions: 1ha and 1km2, using different kinds of auxiliary information. Our base model is pure areal 
weighting. From this, we explore and quantify how the Total Relative Absolute Errors (TRAE) are reduced 
when: 

(i) Thematic information, using the Spanish Land Cover and Use Information System (SIOSE) for 2011 –with 
much higher resolution than CLC– is used as a mask on GHSL. 
(ii) Building height, at the GHSL spatial resolution –10 meters pixel–, is used as auxiliary information in the 
disaggregation. This is the counterpart of areal weighting in a 3D world, and we name this approach volume 
weighting. 
(iii) Both dimensions, thematic information from SIOSE and building height from remote sensing data, are 
used in the spatial disaggregation of population. 
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Validation is done against fully bottom-up population grids built from a fully geo-referenced (point 
coordinates) population registry for the region of Madrid. So we know the ‘true’ population distribution for 
this region. 

As expected, improvements in disaggregation are quite important when building height is taken into 
consideration. However, our calculations are rough numbers, and can be fine-tuned by the careful selection 
of land covers where people reside, by experimenting with LIDAR parameters in these data sets and by 
statistical modeling of the underlying systematic relationships between population density, in a 3D world, 
land use, morphology of the landscape and urban structure. In this sense we consider our calculations as a 
lower bound of the improvements in incorporating thematic information and building height on GHSL. 
Thematic information has been used previously on this data set, but building height is novelty. 

As a byproduct we generate a raster layer of building height at the same resolution of GHSL, which 
constitutes an interesting complement of this product, and may have other remarkable applications, such 
as adding information on building height to Land Cover databases or Urban Atlas polygons. LIDAR data is 
rapidly becoming publicly and freely available; in fact Spain-wide information on building height at (an 
almost) any resolution is nowadays a real possibility. 

Towards a 100-m, GHSL-based population grid in Europe 
Sergio Freire, Matina Halkia (European Commission - Joint Research Centre (JRC)) 

JRC's expertise in automatic extraction of information from satellite imagery for the mapping of human 
settlements has been further enhanced with state-of-the-art population disaggregation methodologies 
with an aim to provide fine resolution population data across Europe, where detailed population data do 
not exist, to enable evaluation of current, and planning of future European policies in the context of 
territorial cohesion. The work described in this paper, summarizes the background, methodology, 
experiments, reference data, and results, which has been performed towards a wall-to-wall population grid 
in Europe at 1 km2 of resolution.  

Eurostat recently published population data obtained from EU member states at 1 km2 of resolution. In 
these countries where disaggregated population data was not available, the methods and experiments 
described in this paper produced results for eight European countries (Luxembourg, Cyprus, Malta, 
Montenegro, Serbia, FYROM, Bosnia and Herzegovina, and Iceland). However, the method was developed 
in the context of a general need for global and European population data, based on the concept that 
settlement data can be a good proxy for where people live.  Land use was taken in consideration as 
ancillary reference to weight population according to the functional characteristics of the settlement area. 
Input was provided by census or administrative-level data, whatever best was available in each country in 
question.  

In particular, attention was given to the masking or weighting of certain land use classes according to the 
available data provided for model development. Statistical evaluation of alternative methods of weighting 
and masking land use classes was performed. The quality of the input data provided and the availability of 
ancillary land use data in Europe was key.  

Preservation of population counts was observed. Issues regarding the quality and types of population input 
data, as well as discrepancies in the spatial domain, were challenging. In the case of Cyprus, particular 
attention was given to the specific political context. In the case of Luxembourg, the availability of detailed 
country-wide land use data (Urban Atlas) yielded optimized results.   
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The population grid is used as input to the GHSL settlement model for Europe. The settlement model 
currently defines settlement types in Europe, based on the OECD city definition, and additional definitions 
provided by the GHSL model. The GHSL definitions for rural and peri-urban settlements refine the sparsely 
inhabited areas used by the European Commission to describe rural settlements, by the physical 
characteristics of the settlement and population density. 

The ENACT project: towards spatiotemporal activity and population mapping 
in Europe 
Filipe Batista e Silva, Sérgio Freire, Max Craglia, Carlo Lavalle (European Commission - Joint 
Research Centre (JRC)) 

Population is a crucial variable for the social sciences, the geosciences and for policy support. Yet, our 
knowledge of its spatial distribution remains very incomplete. Population is a temporally dynamic variable, 
with major shifts in its distribution occurring in daily and seasonal cycles, resulting in rapidly changing 
population densities. High spatial resolution representations of night-time (or residential) population exist 
at European level since several years. But information on the population distribution for other time frames 
is limited to case studies, and often not comparable. Consequently, all applied sciences and policy support 
that require spatially detailed information on population distribution are based on only a fractional and 
static representation of reality. This knowledge gap still exists today due to methodological challenges and 
lack of appropriate data. While most countries systematically collect and disclose high spatial resolution 
data on night-time population, official data on employment, activities and commuting (which could be used 
to derive day-time population distribution) are often only disclosed at coarse aggregation levels. 

‘ENACT’ is an exploratory research project which will be conducted by the Joint Research Centre of the 
European Commission throughout 2016 and 2017. The main objective of the ENACT project is to develop 
and implement a consistent and validated methodology to produce day-time and seasonal population 
distribution grids for Europe. For this objective to be achieved, the project will have to (1) obtain the 
number of people per type of activity, per time-frame, and per region, and to (2) determine their likely 
location at high spatial resolution. The first step requires regional data on residents, workers per sector of 
activity, students and tourists which will be derived mostly from official sources. The second step requires 
spatial data on the location of activities (e.g. manufacturing, retail, health, education, leisure and tourism), 
which will be sought out from various conventional sources (e.g. remote sensing imagery, land use maps) 
and big data (e.g. mobile phone operators, internet, volunteered geographic information). 

Population dynamics are faster than ever before, and researchers and decision-makers cannot wait until 
perfectly consistent and harmonized data are collected by official organizations. The ENACT project 
proposes to leverage already available data, from both conventional and unconventional sources, to 
expand our knowledge base of spatiotemporal population patterns and flows across the continent. These 
data can then be used as input to land use, transport, or environmental models, as well as, amongst others, 
natural and technological risk assessment, disaster management, and regional planning applications. The 
presentation of the project at the EFGS 2015 Conference will address its scope, the proposed input data 
sources, methodology and workflow. In addition, we hope to incite interest from the various National 
Statistical Institutes present, stimulate debate on methodological issues, and foster potential 
collaborations. 



EFGS2015 - European Forum for Geography and Statistics  
Conference Vienna 2015 – Day 2 - Wednesday 

22 

POSTER PRESENTATION 

Urban and rural areas in Belgium according to the Eurostat revised definition 
(Eurostat regional yearbook 2010) 
Pierre Jamagne (Statistics Belgium) 

Urban and rural areas in Belgium have been mapped according the revised urban-rural typology defined in 
the 2010 Eurostat regional year book. The map is based on the 2011 population grid which results from a 
collaboration between the Land Register Authority and Statistics Belgium. 

 

 

Relocation of Kurmanj Kurds leading to different cultural geography in the 
North-East of Iran 
Tiam Mohammadzade Miraki, Morteza Ghourchi, Co-authors: Nooshin Hosseini (Shahid Beheshti 
University, Iran) 

These days, one of the crucial subjects in the cultural geography and anthropology is to study about formed 
cultural relations of ethnics in different places. Appeared spatial forms resulted from these relations 
demonstrate the stable interaction between humans and geographical environments which have been 
evolved and sustained within historical processes and time frames. Kurd ethnics settled in the North-East of 
Iran – Province of North Khorasan – have formed a different and special space in the cultural geography of 
the region, which has led to a special distinction of this region from other parts of the North-East Iran. As a 
result, a new cultural map has been appeared in this region. Kurd ethnics of this region are part of Kurmanj 
Kurds of North-Western Iran, whom were forcibly relocated in the era of Shāh 'Abbās the Great -the 5th 
Safavid Shah Emperor of Iran- to the North-East of Iran. The objective of this paper would be studying the 
anthropological and cultural relations of Kurmanj Kurds settled in North Khorasan of Iran. In this research, 
music of Kurmanj Kurds of North Khorasan and their traditions, customs and ceremonies would be 
considered as the main component in studying the cultural relations. This research would answer that how 
Kurmanj Kurds have been adjusted with their geographical environment and how they have formed 
human-environmental relations in the region with different cultural geography. Keywords: Ethnics, Kurmanj 
Kurds, Cultural Geography, Environmental effects on traditions 
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SESSION 8: BEST PRACTICE I 

Bridging geographical and statistical information: a focus on inter-
organizational cooperation in Portugal between INE and DGT 
Francisco Vala*, Mário Caetano**, Cátia Nunes* (*Statistics Portugal and **Directorate-General 
for Territory Development) 

The territorial dimension of social, economical and environmental processes has been gaining relevance as 
a key aspect in order to disentangle the conceptual and spatial complexity associated to cross-cutting issues 
that have been put forward in the European and global agenda (Europe 2020 agenda, UN Sustainable 
Development Goals). Therefore, the growing demand for territorial information and statistics does not 
derive only from the need to provide greater spatial disaggregation, but also from the need to have 
indicators that are able to grasp territory-based dimensions associated to well-being and quality of life 
monitoring, namely accessibility to services (OECD, 2014) 1 , to environmental sustainability, and to climate 
change and spatial planning. 

Within the scope of the 2013-2017 National Statistical System (NSS) programme, Statistics Portugal’s 
medium-term strategy states the need to promote a greatly interoperability between spatial and statistical 
data to support statistical production and to promote spatial and statistical integration to produce new 
statistical indicators. An important step within the scope of this strategy was recently achieved through the 
signing of a Memorandum of Understanding (MoU) between Statistics Portugal the Directorate-General for 
Territory (DGT) – the Portuguese National Mapping and Cadastral Agency (NMCA).  

The activities foreseen within the scope of the MoU are expected to contribute to a greater territorial 
segmentation of statistical information, thus increasing contextualization of information, and to further 
consider the explanatory dimension2 of space by promoting a broader integration of geographical and 
statistical information in statistical indicators design and production. The current activities between INE and 
DGT aim to: 

i) modernize current procedures and methodologies for the production of statistical and geographical 
information, namely the development of land cover and land use statistics under the scope of the LUCAS’ 
project ; 

ii) harmonize concepts, methods and procedures adopted on the production of statistical and 
geographical data, guarantying that information disseminated by the two institutions is coherent both at 
national and international level (e.g., the preparation of the Habitat III world conference3); 

iii) develop relevant statistical indicators, based on official statistical and geographical information 
integration, for the definition, execution and evaluation of spatial planning and urbanism policies, such as 
for the purpose of the Spatial and Urban Planning Observatory and the Sustainable Cities 2020 strategy4 
monitoring; 

                                                           
1 OECD (2014) How’s life in your region? Measuring regional and local well-being for policy making. Paris: OECD 
2 For a detailed overview see: Cordeiro, Helena; Vala, Francisco and Santos, Ana M. (2012) Spatial Data Infrastructure for statistical 

production: challenges and opportunities. Paper presented at the Workshop on Combination of Geospatial Information and 
Statistics held in Luxembourg, 15-16 May, European Forum for Geography and Statistics 

3 http://unhabitat.org/habitat-iii-conference/ 
4 Set up by the Council of Ministers Resolution no. 61/2015, of 16 July  
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iv) assure consistent points of view in international forums regarding topics on the interaction 
between statistical and geographical information, namely under the scope of the UN-GGIM:Europe 
Initiative.  

The areas of collaboration that are foreseen within the scope of this MoU will be presented, as well as a 
discussion on the challenges and opportunities that arise from a greater articulation between geographical 
and statistical information, having in mind the need to have coherent and integrated geospatial and 
statistical information, but also to comply with quality standards for statistical production. 

Collaboration between NMA and NSI, the French example 
Vincent Loonis (INSEE - National Institute of Statistics and Economic Studies, France) 

Since 2011 the French National Mapping Agency (IGN) and the cadastral administration have disseminated 
the geographical information at marginal cost for any public service, including the French National 
Statistical Institute (INSEE). Relying on this new and vast amount of information, INSEE has undertaken 
various projects to improve the efficiency and the quality of the statistical process, ranging from production 
to dissemination via statistical analysis. 

One of the common features of these projects is not only the use of geographical information provided by 
IGN but the promotion of collaboration between both institutes, leading to the signature of a general 
framework agreement and of various specific conventions.  

This presentation will aim at giving an overview of the changes occurring at INSEE regarding the 
management of geospatial information and will also focus on the mutual advantages to be taken by both 
parties. 

Collaboration between Statistics Belgium and NMCAs 
Pierre Jamagne (Statistics Belgium) 

Statistics Belgium has long-standing ties with NMCAs. It started, and to this day still continues, with the 
publication of land use statistics from the Land Registry Authority (GAPD) and with the use of 1:10,000 
scale maps from the National Mapping Agency (NGI) as background for our statistical districts. 

Yet, cooperation has increased for the last 10 years with the signature of a general agreement between the 
three organisations and the development of spatial digital databases and has resulted in new products, 
among which an annually updated georeferenced address file which allows Statistics Belgium to produce 
point-based statistics in the field of demography or related areas.  

The EU INSPIRE Directive has also led to more cooperation since the NGI has been appointed by the Belgian 
government to coordinate its implementation, the GAPD is responsible for the theme “Administrative 
Units” and Statistics Belgium is in charge of statistical units as well as population distribution. Thanks to the 
INSPIRE Directive, NGI geodata are also more accessible to other administrations. 

As Belgium is a federal State, cooperation also started with regional mapping agencies and aims at setting 
up an address register and a building register in order to meet the INSPIRE requirements. 
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Non-disclosure rules applied on non-hierarchical small areas 
Niek van Leeuwen (Statistical Institute of the Netherlands) 

Publication of data for small areas demand strict security rules. These rules for nested layouts are usually 
well developed by statistical institutes.  

Additional disclosure problems will arises when data are published in various forms of small areas which 
are not nested, such as grids and postal codes. Formerly undisclosed hierarchical datasets may be disclosed 
when combined with a non-hierarchical geo dataset. Research on progressing work will be presented. 

Furthermore a new website disseminating small area statistics www.cbsinuwbuurt.nl was launched in 
March 2015. This website is available for all platforms, PC, tablet and smartphone and will be 
demonstrated. 

Review of the project carried out in cooperation of NSI and NMA 
Marja Tammilehto-Luode (Statistics Finland) 

Spatial Statistics on Web is a two-year project (2014-2015) carried out in close cooperation with Statistics 
Finland and the National Land Survey of Finland. A major driving force for this cooperation was to improve 
the national geoportal from the point of view of spatial statistics.  

The project is accomplished according to a mutual agreement signed and supported by both parties’ 
Directors-General. The responsibilities, control structure and schedules are documented and agreed upon.  

The project has a project team and a steering group. They both include members of both organisations. The 
project was put into practice by user cases and AGILE methods.  

The most important actions of the project were compilations of data (building adequate WMS and WFS 
services), drafting of the spatial analysis tools (designing the application) and implementing of the 
application including documenting and delivering the source code. The data are based on Inspire and on 
the National Spatial Data Infrastructure. Spatial analysis tools are based on user cases. The web application 
is compiled with open source software components. The components of the implemented application are 
documented and they will be downloadable in the developer website of the Oskari platform. The 
application including the user guide is made in three languages: Finnish, Swedish and English. 

The presentation will review the results of the project and how the cooperation was put into practice. 

The project received a grant from Eurostat. 
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Oskari in Spatial Statistics on Web and more 
Timo Aarnio, Jani Kylmäaho (National Land Survey of Finland) 

The joint project between Statistics Finland and National Land Survey of Finland – Spatial Statistics on Web 
– is almost completed and a lot has been done. One of the achievements of the project are the many 
analysis tools that have been developed into Oskari, an open source software for viewing, publishing, 
analyzing and disseminating spatial and statistical data. The tools have been crafted with population grid 
data in mind, but they are mostly universal to use with any kind of spatial vector data. 

The approach used in Oskari emphasizes the use of a distributed spatial data infrastructure. This means 
that the data used in analyses comes from standardized web services, such as OGC WFS. By relying on web 
services we don’t need to store the data by ourselves, it’s enough that the data producer has set up the 
service and anyone can use it. The implementation of such services by national data providers is a 
requirement from the INSPIRE directive. The user interface of Oskari is web based so end users don’t have 
to install anything besides a web browser. As such, it’s naturally also operating system independent. 

In addition to the functionality developed within the SSW-project a lot of new features have been 
introduced to Oskari recently. Many of these make it even easier to create functional applications involving 
statistical data. For example, support for Remote Procedure Calls (RPCs) has been developed. Using RPC it 
is easier to integrate a map application with another one as they can communicate with each other easily. 
They can also trigger functionality in each other so for the end user they work seamlessly together. 
Examples of already developed sample applications utilizing RPC include a governmental reporting service 
and a chart visualization tool for statistical data. 

The presentation will showcase some of the developed tools for spatial analysis and also demonstrate the 
use of the RPC functionality. 
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SESSION 9: BEST PRACTICE II 

The Austrian Broadband Atlas 
Erwin Grabler (Austrian Ministry for Transport, Innovation and Technology) 

A good database is a precondition for serious planning and strategy. What are the advantages of 
nationwide centralized data provisioning? It means same quality of data evaluation for the whole country 
comparable for many purposes. 

According to the terms of the Digital Agenda of the European Commission, the ‘Broadband Strategy 2020’ 
was developed by the Austrian Ministry for Transport, Innovation and Technology (BMVIT). The strategy’s 
aim is to ensure that most of the Austrian households will have high speed broadband access by 2020. 
Beginning in 2013 BMVIT therefore decided to monitor and illustrate the progress of the broadband 
coverage by the so called ’Austrian Broadband Atlas’. It is based upon the 100m raster data from Statistic 
Austria and enhanced with broadband coverage data from network operators with own infrastructure. The 
demographic database, which is part of the raster data, is important base for the ‘Austrian Broadband 
Atlas’. The second data source, the broadband date, is delivered by the majority of the network operators 
in Austria participating in data provisioning. Based on these input data the broadband bureau at first 
creates the ‘Austrian Broadband Atlas’ in a complex process. The ‘Broadband Atlas’ is made publicly 
available at the BMVIT website, where basic information about the broadband mobile and fixed net 
coverage is provided.  

In a second step and to offer a higher level of automation in order to reduce the time-consuming process, 
the BMVIT created a web portal for operator self-care purposes of their broadband coverage data with 
support of a specialized GIS consultant. This offers the possibility for data updates twice a year thereby 
tracking the evolution of the broadband availability.  

Based on the ‘Broadband Guidelines’ of the European Commission these broadband data aggregated with 
additional input data (i.e. forecast data) are essential for the creation of the ’Austrian State Aid Map’. This 
state aid map helps avoiding the duplication of efforts and resources, which is one of the ‘European 
Commission’ sustainable development goals. 

The Role of National Address Database at Kosovo Agency of statistics 
Murat Meha (Kosovo Cadastral Agency), Idriz Shala (Kosovo Agency for Statistics), Amir Sogojeva 
(Kosovo Cadastral Agency), Burim Limolli (Kosovo Agency for Statistics) 

Recently announcement of a new unified Address System in Kosovo, which is unique at address point level, 
will be generated from the means that the opportunity exists to add as a new value to the production of 
Kosovo statistics. 

At the 2013 European Forum for GeoStatistics conference, the call was made for the greater integration of 
NMCA (National Mapping and Cadastral Agency) and NSI (National Statistical Institute) data to serve public 
authority information. This paper looks at the partnership between the Kosovo NSI (Kosovo Agency of 
Statistics) and NMCA (Kosovo Cadastral Agency) in the context of the Kosovo address database. The lack of 
Unified Address System in Kosovo represents a very serious obstacle in providing quality and fast services 
to citizens. The use of a unique and officials of addresses database from various institutions, has been a 
problem in providing quality services to citizens. This paper is one of the efforts in order to unify the use of  
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unique and official addresses. This cooperation will have directly affected the Kosovo statistical system. The 
aim of this paper is to explain the role of National Address database at Kosovo Agency for Statistics. The 
National Address database is stored in Kosovo Cadastral Agency and it is being maintained by certain web 
application so called ARIS (Address Register Information System). National Address database is being 
completed by Kosovo municipalities with support of KCA. Primary data (external addresses) are collected 
and digitalized into system, while the other elements are being updated by municipalities. The most 
important address element that should be in place in order to use the addresses are Public Circulation 
Areas (PCA).  Naming the PCA is under Municipality responsibility and it is a very sensitive and challenge 
process that Kosovo is facing and will be faced in the future. The main aim of this paper is to use the 
address database for needs of census in 2021 at the Kosovo Statistics Agency. 

Surrounding paths for improving spatial point addresses in Spanish statistical 
production 
Ignacio Duque (National Statistical Institute of Spain) 

A full coordinated system of updated geospatial addresses is a central goal of a mature statistical 
production. Map, Cadastral and Statistical Agencies of Spain maintain a permanent work for achieve this 
objective. The Task Force of Addresses is the technical and operative group for define the data model and 
produce the transfers of information and services for dissemination. This big project takes time and the 
Statistical Institute have to maintain parallel efforts for improving the size and quality of available gazetteer 
of addresses. Trying to present the work in this field, we could divide it in different lines or paths. The focus 
of the first path is the Addresses Gazetteer as Statistical Infrastructure and we could divide it in different 
tasks. 

The first task is at the foundations of any statistical operation: the framework of units for collect 
information, generally by sampling. The task is to build a unique and constantly updated repertory of 
textual and normalized address that could be used as general framework of any statistical operation. The 
key point is how to feed this Gazetteer with any updated information that came to the statistical system, 
mainly from Population Register and Electoral Register, and also from other administrative bodies. The 
second task is to move the framework of dwellings and address of any statistical operation from its old 
repertory to the common Gazetteer, and this task need time (a lot of time) and tenacity, due to the large 
issues involved in the big surveys (LFS, SILC, etc.). The third task is to re-define the geodatabase of spatial 
objects and adapting it from diachronic information to a model with a continuous flux of updating 
information. All these tasks mostly running in parallel, in a practical way. 

The second path is to put the geospatial information inside the statistical operations, in practice. There are 
multiple initiatives in this field in Spain, but probably the most important one is the current project for 
putting the spatial data in the portable devices of statistical fieldwork. The trickiest point is that this project 
need the guarantee that this information is always available, even without or bad coverage of mobile 
network, a common situation inside buildings, at urban-building shadows or in remote places. 

The third parallel path is the practical improving of coverage or quality of spatial point addresses using 
different available sources. This is the key field of collaboration with Map and Cadastral Agencies, and with 
other administrative bodies. We have developed a pilot study about the inter-sources consistency and the 
possibilities and limits of improvements. 

The presentation will show the issues achieved and the main tasks ahead. 
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OLAP for heterogeneous socio-economic data – the challenge of integration, 
analysis and crime prevention: a Czech case study 
Jiří Horák, Igor Ivan, Bronislava Horáková (VSB-TU Ostrava, Intergraph CS, Czech Republic) 

On-line analytical processing (OLAP) represents an approach to provide quick overview of consolidated data 
(harmonized and aggregated) stored in multidimensional data structures. Unlike traditional applications in 
business intelligence the paper demonstrates the design and development of OLAP for social environment, 
especially for crime and human factors in the territory. The multidimensional data structure is proposed 
and tested to geographically, temporally and thematically combine data from different sources. They 
include population data (NSI – CZSO), Registry of land identification, addresses and properties (NMCA - 
Czech Office for Surveying, Mapping and Cadaster), various crime registers (Police of the Czech Republic, 
city police), register of schools (Min. of Education, Youth and Sports), register of health service providers 
(Min. of Health), register of unemployed (Labour office), register of lottery game devices (Min. of Industry 
and Trade), and others. Obviously the data sources differ from technical point of view (formats, accesses), 
legal and ethical aspects (license policy, sensitivity), and maintenance (system of updating). Some authors 
call such data as a big spatial data – due to its volume, velocity (timeliness) and high variety. 

The system enables to harmonize, aggregate, anonymize and integrate data among different topics due to 
several shared dimensions, especially geographical and temporal dimensions. Thus it is possible to easily 
convert data into environmental factors or social indicators using the same spatial and temporal units.  
Even more this enables to express the intensity of crime based not only on population but also based on 
other relevant targets like the number of dwellings (for burglaries). The examples of such analysis are 
provided. The analytical capabilities are demonstrated on the mapping of the relationships between grid 
aggregated data of burglaries in 2014 and building profiles. 

The data aggregation (combined with several other methods) is intended as one of the method to assure 
privacy protection.  

The proposed elementary spatial cell is 100x100m, arbitrarily aggregated. The temporal dimension uses 
elementary one day unit. Separately the dimension for day-cycle hours is organized. Other dimensions are 
age, sex, education, classification of crime, classification of facilities, etc. The core of the database 
represents following five fact tables - Population, Buildings, Crime, Unemployment, Facilities. Each of them 
is surrounded by their dimension tables; shared dimension tables link fact tables together. 

The OLAP principles facilitate to design GUI for end users and provide them easy tools for analyzing, 
exploring and understanding multifactors acting in the territory and to deeply investigate relationships 
among social and economic indicators.  The pilot client solution is currently under development. 

Such OLAP systems may be useful for monitoring and early warning of changed social conditions, for 
complex analysis of factors and impacts of changes, and finally also for strategic crime prevention. 
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Natural Capital Accounting: Land Cover Ecosystem Unit map of the 
Netherlands 
Niek van Leeuwen (Statistical Institute of the Netherlands) 

The overall goal of the Dutch Natural Capital Accounting project is to assess how provisional guidelines of 
SEEA EEA can be implemented in the Netherlands, so that, in the future, a full set of Natural Capital 
Accounts can be developed at a national level. The project builds upon results from the Ecospace project.  

The project aims to develop and compile land accounts (use and activity) for the Netherlands. Develop and 
conceptually design Natural Capital Accounting Tables and Populate the proposed tables for a chosen area, 
for a selected number of services and ecosystem types, in physical and where possible monetary data.  

This presentation focusses on the assembling of the land account maps, i.e. the Land Cover Ecosystem Unit 
map and the Economic Activity map. These maps were compiled using different national geo-datasets of 
high resolution. 

The LCEU functional unit classifies land according to land cover and ecosystem type (30 types). The map 
illustrates the range of ecosystem and land use types which are present in the Netherlands. Natural and 
semi-natural areas were classified in detail (e.g. wetlands, deciduous forests, heathlands), whereas the 
same level of detail was applied to intensely managed and paved areas (e.g. perennial crops, non-perennial 
crops, greenhouses, roads). This high level of detail allows for precise assessments of e.g. land use intensity 
and temporal changes in land use. 

The map of economic activity identifies the users of land on cadastral units, based on the main economic 
activity as will be registered for that parcel and can be used to specify the users and suppliers of a range of 
ecosystem services. 

A follow up will be the compiling of physical and monetary ecosystem accounts for a selection of 
provisioning, regulating and cultural ecosystem services by combining the LCEU and land activity maps with 
maps of ecosystem services.   

SESSION 10: OLD, NEW AND BIG DATA 

Viking age geography – Is it possible to trace back the territorial units a 
millennium ago? 
Vilni Verner Holst Bloch (Statistics Norway) 

Last year’s presentation at the EFGS 2014 conference in Krakow, Poland, showed that it is possible to trace 
back the administrative geography in Norway for several hundred years. Is it possible to track the 
administrative borders back over a thousand years? 

The work of Ph. D. Kåre Bævre at the Norwegian Institute of Public Health Institute showed interesting 
possibilities for linking geography and statistics. Using cadastral geodata and temporal data of “main farms” 
it should be possible to geographically display digitalized historical housing and population census with the 
geography at that time.  
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Former Supreme Court lawyer Thorstein Vale used available legal documents, and knowledge of history, 
culture and language to trace back the location of the birth of Saint Olav in 993 AD. Trough examination of 
texts he also managed to describe the territorial unit around the birth place of this early Viking king.  

Using the methods established by Bævre and Vale, and existing digital records and maps, combined with 
historical atlases and statistical tables, this work tries to recreate the geography of the territorial units at 
around 1 000 AD. 

The study includes use of digital cadastral maps and central place name register from the National Mapping 
and Cadaster Agency, register from Directorate of Cultural Heritage. Furthermore, use of different types of 
geographical techniques, using both aggregating (bottom-up) and dis-aggregating (top-down) methods.  

Different types of geo-objects will be used to delineate the historical administrative borders, based upon a 
combination of today’s knowledge of the physical geography of Norway, and what we now know where the 
tasks and duties of the Viking age territorial units. Among the geo-object used are digital terrain models, 
watersheds and rivers (representing natural borders), landscape features, ground properties of main farms, 
historical location of inhabited places and road network. 

Mobile positioning and Statistical derivatives - The way forward? 
Igor Kuzma, Boro Nikić (Statistical Office of the Republic of Slovenia) 

Statistical offices have various solutions in geo-referencing official statistics and the most convenient 
approach is to integrate the geospatial information from spatial registers into a regular statistical 
production process. Spatial registers in Slovenia generally contain administrative and other divisions of the 
national territory including the coordinates of centroids of buildings with positional accuracy as precise as 1 
meter. The potential of the registers regarding the level of positional accuracy of statistical data thus 
appears to be nearly exhausted since the user needs at the moment do not exceed the available 1 metre 
and this is not likely to change in the near future. On the other hand, the dimension that is far from being 
exploited is time! Temporal accuracy of geo-referenced data opens an entirely new field of challenges for 
NSIs where the already existing data managed by the mobile operators can be applied to the official 
statistical process. 

To begin the exploration of the data managed by the mobile operators, i.e. mobile data, from this time-
space perspective seemed to be a good starting point. Once the data are adequately placed in the space 
considering the traditional statistical dissemination units, e.g. municipalities, other attributes of the users 
of mobile telephony can easily be added and the production of new or complementary statistics can occur. 

The Statistical Office of the Republic of Slovenia (SURS) launched a pilot project in 2013 within the Eurostat 
grant “Merging statistics and geospatial information” on applying the mobile data to official statistical 
production. The main aim of the project is to study the adequacy of the mobile data for statistical purposes 
and to recognise SURS’s current potential deficiencies regarding the data infrastructures or human 
resources. The project should also answer some questions regarding the safety of handling these sensitive 
data (interest of SURS and the Information Commissioner) and possible application also by other 
institutions (interest of the Administration for Civil Protection and Disaster Relief and mobile operators). 

SURS obtained the data from the second largest mobile operator in Slovenia (30% share) for the traffic 
between May and October 2014. The data included XY co-ordinate of the base stations, anonymised ID of 
the user and exact time of the transaction (call, SMS, etc.). SURS studied the possibility of improving the 
time-space accuracy of the existing register-based data on population distribution/density and population 
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mobility. The aim of the action is also to segment various population groups directly from the mobile data 
and to explore the possibility of recognising some patterns that could indicate tourist travels. 

The project is ending in December 2015 and the already available results will be focus of the presentation. 

Use of AIS data to Improve Transportation Statistics 
Marcus Justesen (Statistics Sweden) 

In recent years, Big Data as a potential source for official statistics has been widely discussed and debated. 
Big data is characterized as data sets of increasing volume, velocity and variety; the 3 V's. The high volume, 
high velocity and wide variety of these data, which are commonly referred to as Big Data require new tools 
and methods for capturing, managing and processing them efficiently. 

Big Data has already made its way into official statistics in Sweden. Manually collected price data is partly 
replaced with scanner data to speed up collection of data for price statistics. But so far, positional data 
automatically retrieved from cars or mobile phones, has not been exploited for the purpose of official 
statistics in Sweden, despite promising results from countries like Slovenia, Estonia and the Netherlands.  

However, in January 2015 Statistics Sweden and Transport Analysis (agency responsible for official 
transportation statistics) launched a joint venture to explore the potential of AIS data for improvement of 
maritime transport statistics. AIS (Automatic Identification System) is a system that makes it possible for a 
vessel to identify and track the movements of other vessels. The system was developed and implemented 
to provide access to more information about vessels in the area than can be obtained via radar. As AIS data 
is collected and centrally stored by the Swedish Maritime, it can be used to analyze historic patterns of 
maritime transportation. 

As mentioned above, one of the aims of the project is to examine the possibilities of improvement of 
already existing transport statistics. Developing methods based on AIS data to facilitate collection of data 
from reporting units (ports), and improving a distance matrix between ports are two main aims of the 
project. Related usage of AIS exists within Eurostat, who have calculated routes between ports in Europe 
using AIS. We are working at the time of writing with the distance matrix and have a different approach and 
method than Eurostat.  

Another important aim is to open mindedly explore the data to see if the use of AIS data could result in 
new statistics, both maritime statistics as well as other areas, e.g. environmental statistics. While exploring 
the data we gather experience of working with big data that might be possible to apply in other areas and 
with other, similar type of data.  

We hope to share our experience, problems and benefits of working with positional big data as well as 
some first results with EFGS. 
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Rail passenger transport: Measuring accessibility using timetable data 
Elena Navajas Cawood, Francesco Rotoli, Lorenzo Vannacci (Institute for Prospective Technological 
Studies – DG JRC – European Commission) 

Accessibility is a valuable instrument for evaluating spatial interactions and transport systems' 
performance. It is therefore crucial to enhance the accuracy and suitability of accessibility measurement for 
rail, particularly as they are increasingly used as input for policies aimed to foster the competitiveness of 
the transport system. Furthermore, the use of open data in transport is rapidly growing also in long 
distance train connections. This could help to go beyond the limitations of several rail accessibility studies 
considering only static variables, such as distance, average speed and travel time, neglecting the dynamic 
components of the considered variables. In order to overcome the lack of detailed data, this report 
presents a comprehensive methodology aimed at evaluating passenger rail accessibility using open data 
from both time-based Global Transit File System (GTFS) sources and Eurostat geographical layers. Based on 
passenger train timetables, a set of connectivity and accessibility indicators are explored in order to 
showcase the added value provided by open data. The study is performed taking into account the NUTS 3 
level (Nomenclature of Territorial Units for Statistics) as the basic geographical unit in the analysis of 
accessibility and the main urban centres definition based on the concept of Greater City established by 
European Commission (DG REGIO) and OECD (Organisation for Economic Co-operation and Development) 
where relevant. The developed methodology is then applied to two European countries (Netherlands and 
Great Britain) where GTFS data are currently available. We are particularly interested in the varying level of 
service and frequencies, therefore highlighting the impact on accessibility of railway service operation 
beyond mere infrastructure considerations. In this context, we have focused on the interaction between 
infrastructure and service endowment and population distribution, integrating into the analysis the so-
called 'catchment areas' around the stations. The results highlight the relevance of including considerations 
such as level of service and frequency in the analysis of accessibility of passenger rail. 
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