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1.  Executive summary

This report summarizes work developed under Task 4.1 (“Collection and analysis of pre-existing data”),
within work package n. 4 (WP4, “On-site data collection”) of the BIO_SOS project. Specifically, as
deliverable D4.1 it provides a first inventory and analysis of pre-existing datasets within the consortium
regarding their potential relevance and usefulness for the objectives and tasks throughout the project. As
an intermediate product of Task 4.1 and of WP4, this report includes: (i) a description of the relevant
concepts, references and standards to be used in such dataset evaluation; (i) a methodological
framework for the whole of Task 4.1; (iii) a first synthetic inventory of pre-existing datasets available in
the consortium; (iv) a first evaluation of their internal quality; (v) a specific methodological framework and
protocol for evaluation of external quality and potential usefulness according to data-user criteria; and
(vi) a first set of guidelines for dataset acquisition and data quality management across the project.

Pre-existing data can be valuable in several moments (and work-packages) of BIO_SOS, namely: (i) in
the description of the environmental and ecological conditions in the several sites (WP2 and WP8); (ii) in
the identification and selection of key processes and drivers of ecological change in each site (WP2); (iii)
in the selection of focal areas within sites for EO imagery selection and acquisition (WP4: Task 4.2); (iv)
in the identification of crucial data gaps and selection of key on-going projects which may provide
important datasets (WP4: Task 4.3); (v) in the support to sampling designs for new on-site campaigns
(Task 4.4); (vi) in the support to EO image analyses and habitat classifications (WP5 and WP6); (vii) in
the modelling of relations between EO data, habitat classifications, landscape patterns, and focal
indicators adopted in BIO_SOS (WP6); and (vii) in the support to the collection of complementary field
data for system validation (WP?7).

The report is organized in five sections, including: (i) a definition of the scope of D4.1 and a justification
of the importance of Task 4.1 in the project (Section 2); (ii) a theoretical synthesis on concepts,
references and standards for spatial data quality evaluation and management (Section 3); (iii) a first
evaluation of the internal quality of pre-existing datasets in the consortium, based on the collection of
simple metadata across site partners (Section 4); (iv) a proposal of a methodological framework and
protocol for the evaluation of the external quality of pre-existing datasets in the context of BIO_SOS
(Section 5); and finally (v) a preliminary diagnostic summary of quality and potential usefulness of pre-
existing datasets to support future work in the project, a preliminary strategy for acquisition of new
datasets targeted at key data gaps, and a proposed set of guidelines for data quality management
across the project (Section 6).

In Section 3, the fundamental concepts underlying data cataloguing and quality evaluation are
described. The most relevant international initiatives, frameworks, legal and technical standards and
references are listed and discussed. Moreover, approaches and methods for quality analysis and
management of metadata and spatial data are described and discussed in the context of BIO_SOS. A
strong emphasis is put on the fact that data quality, interoperability and (meta)data sharing should be at
the core of the project at all moments. Finally, a summary workflow of Task 4.1 until its completion is
presented and discussed under this conceptual framework.

In Section 4, a specific methodological framework and a first evaluation of internal quality of pre-existing
datasets are presented and discussed. The workflow so far has included: (i) the collection of a first
metadata catalogue by all site partners; (ii) the selection of quality indicators; and (iii) the application of
the methodology to all metadata catalogues provided by site partners. The overall quality of global,
European and site datasets was assessed and a comparative synthesis is provided. This preliminary
evaluation of internal quality of pre-existing datasets was hampered by a set of important constraints,
among which: (i) the diversity of background between the different partners; (ii) the diversity of data
types, sources, formats, and reference systems; (iii) the heterogeneity of collected metadata; and (iv) the
restricted access to the actual datasets at this stage of the project.

Section 5 describes a framework and a protocol for assessing external data quality of pre-existing (and
new) datasets in BIO_SOS. The overarching rationale behind the proposed framework is based on the
fact that external quality assessment is by definition user-oriented and should be based on a quantitative
comparison of internal quality with user requirements and expectations (expected quality). These are
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determined by intended service outputs and their quality, which in the case of BIO_SOS should mean
the involvement of final Users (i.e. agencies and other stakeholders) in the remaining of Task 4.1. This
external quality evaluation is on-going as part of work in Task 4.1 and final results will be reported in
deliverable D4.5. In this report, the framework is illustrated with examples based on metadata for both
simulated data and actual pre-existing datasets. Perspectives for implementation across partners, sites
and application contexts are also discussed.

Section 6 closes the report providing a synthesis on the preliminary assessment of quality and
relevance of pre-existing datasets across the consortium. A strategy for the selection of core pre-existing
datasets, for the identification of key data gaps, and for the acquisition of complementary pre-existing
and new datasets is described. The importance of data quality management across the project is once
again highlighted, and a first set of guidelines is proposed. Finally, the implementation of quality
evaluation routines is discussed in the context of the data-sharing platform to be developed under Task
4.1 (deliverable 4.5).

Until its completion (month 12), Task 4.1 will evaluate, select, organize and share relevant and
potentially useful pre-existing datasets, identify important data gaps, establish priorities for new dataset
acquisition, detail guidelines for data quality management across the project, and develop a collaborative
platform for data sharing within the consortium. The data quality evaluation in Task 4.1 is therefore of
high importance for future work in BIO_SOS, since, among other reasons: (i) it provides an evaluation
of pre-existing datasets in their quality and relevance for the several WPs and Tasks of BIO_SOS; (i) it
signals important data gaps with potential consequences for the workflow in the project; (iii) it contributes
to identify opportunities (and limitations) for studies of specific processes of change across sites; (iv) it
provides a framework and a set of tools for data (and data quality) management throughout the project;
and (v) it may contribute to the establishment of a methodological reference (“best practice”) for similar
projects. Beyond the specific context and objectives of BIO_SOS, this evaluation of pre-existing datasets
across several European and non-European countries will provide a formal assessment of the actual
usefulness of a wide range of habitat, biodiversity and ancillary datasets to support or frame the
monitoring of habitats, biodiversity and landscapes under international goals, targets and indicators.
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2. Introduction

2.1 Scope of the report

This report is related to deliverable D4.1 (“Report on pre-existing in situ and ancillary datasets for sites”)
of Task 4.1 (“Collection and analysis of pre-existing data”), within work package n. 4 (WP4, “On-site data
collection”) of BIO_SOS. It provides a synthesis on a first inventory and quality analysis of pre-existing
datasets within the consortium regarding their potential relevance and usefulness for the objectives and
tasks in the project. As an intermediate product of Task 4.1 (and of WP4), this report does not present
the final results of the dataset quality evaluation process being developed under the Task. Instead, and
as described below, it is intended to provide: (i) a description of the relevant concepts, references and
standards to be used in such evaluation; (ii) a methodological framework for the whole of Task 4.1; (iii) a
first synthetic inventory of pre-existing datasets available in the consortium; (iv) a first evaluation of the
internal quality of those datasets; (v) a specific methodological framework and protocol for the evaluation
of external quality and potential usefulness according to data-user criteria; and (vi) a set of guidelines for
data quality evaluation and management throughout the project.

In this context, in subsequent sections of the report the following contents can be found: (i) a theoretical
synthesis on concepts, references and standards for spatial data quality evaluation and management
(Section 3); (ii) a first evaluation of the internal quality of pre-existing datasets in the consortium, based
on the collection of simple metadata across site partners (Section 4); (iii) a proposal of a specific
methodological framework and protocol for the evaluation of the external quality of pre-existing datasets
in the context of BIO_SOS (Section 5); and finally (iv) a preliminary diagnostic summary of quality and
potential usefulness of pre-existing datasets to support future work in the project, a preliminary strategy
for acquisition of new datasets targeted at key data gaps, and a proposed set of guidelines for data
quality management across the project (Section 6). Descriptions of future work until completion of Task
4.1 are also presented and discussed in the several sections.

The overarching rationale behind this organization of work throughout Task 4.1 is based on the fact
that external quality assessment is, by definition, a user-oriented process and should be based on a
quantitative comparison of internal quality and user requirements and expectations. As described in
Section 5, these are determined by intended service outputs and their quality, which in the case of
BIO_SOS should mean a close involvement of final Users (i.e. agencies and other stakeholders) in the
remaining of Task 4.1, as a follow-up of the signed Service Level Agreements (see deliverable D2.3).
This external quality evaluation is on-going as part of work in Task 4.1 and final results will be reported in
deliverable D4.5.

The preliminary evaluation of internal quality of pre-existing datasets presented in this report was
hampered by a set of important constraints, among which: (i) the diversity of background and
experience among the different partners in terms of spatial data management and metadata collection;
(i) the diversity of data types, sources, formats, and reference systems of pre-existing datasets; (iii) the
heterogeneity of collected metadata in terms of language and followed standards; and (iv) the restricted
access to the actual datasets in this stage of the project.

2.2 DA4.1 within the scope of Task 4.1. and of WP4

In the broader context of WP4 objectives within BIO_SOS (“collecting, harmonizing and sharing pre-
existing datasets on sites relevant for habitat mapping, and supplementing existent datasets with new
field data from on-site campaigns based on standard protocols”), Task 4.1 intends to: (i) identify
datasets, projects and institutional data providers; (ii) describe and collect all relevant in situ and ancillary
data from the several countries; (iii) organize and harmonize all datasets on common standards; and (iv)
provide a collaborative platform to catalogue, query and share databases among project partners using
an internal network, particularly to feed other WPs as well as other tasks in WP4.

As described in detail later in this report (see section 3.4), Task 4.1 will include the implementation of a
methodological framework harmonized with the general timeline defined for this task in the Description
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of Work, from the collection of simple metadata on all existing datasets concerning sites, to the
development and implementation of a collaborative platform for data sharing among partners within the
project (Figure 2.1).

WP4
Months| 3 | 4 | 6| 6| 7 |8 |9 |10|11|12|13|14|15[16 |17 |18 19| 20|21 | 22| 23| 24| 25| 26| 27

Pre-existing datasets MS1| D45

Criteria for EO selection D44

Ongoing projects D42

sl WO N| =

On site data collection D43 MS2

Milestone MS1 - Pre-existing data have been collected and harmonized for all test sites

Milestone MS2 - Data from new on-site field campaigns have been collected from all sites

Deliverable D41 - Report on pre-existing in situ and ancillary datasets for sites

Deliverable D42 - Report of the connection to other projects

Deliverable D43 - Report on protocols for new on-site in-field campaigns

Deliverable D44 - Report on criteria for selection of suitable EO datasets and identification of EO datasets with adequate range of spectral,
spatial and temporal resolutions for each site

Deliverable D45 - Database and collaborative platform for sharing pre-existing data

Figure 2.1 D4.1 within the general timeline of Task 4.1 and relations with milestones and other deliverables within
the Task and WP4.

In this sense, D4.1 relates with several other deliverables in WP4 (Figure 2.1), since: (i) it complements
D4.4 (Task 4.2) in the assessment of data needs and requirements, as well as in the evaluation of
relevance of pre-existing datasets; (ii) together with D4.4 and D4.5, it helps identifying data gaps and
establishing priorities for new data acquisition, either through financial investment (e.g. new very-high
resolution imagery), field campaigns (D4.3, Task 4.4), or connection to other projects and initiatives
(D4.2, Task 4.3); and (iii) it provides the methodological framework for a complete evaluation and final
selection of relevant pre-existing datasets to be managed and shared across the consortium through a
dedicated platform (D4.5).

2.3 DA4.1 within the broader scope of BIO_SOS (and beyond)

Pre-existing data can be valuable in several moments of BIO_SOS, namely: (i) in the description of the
environmental and ecological conditions in the several training and test sites (WP2 and WP8); (ii) in the
identification and selection of key processes and drivers of ecological change in each site (WP2); (iii) in
the selection of focal areas within sites for EO imagery selection and acquisition (WP4: Task 4.2); in (iv)
the identification of crucial data gaps and selection of key on-going projects which may provide important
datasets (WP4: Task 4.3); (v) in the support to sampling designs for new on-site campaigns (Task 4.4);
(vi) in the support to EO image analyses and habitat classifications (WP5 and WP6); (vii) in the
modelling of relations between EO data, habitat classifications, landscape patterns, and focal indicators
adopted in BIO_SOS (WP6); and (vii) in the support to the collection of complementary field data for
system validation (WP7).

WP4 is divided in four major tasks that intent to support a continuous flow of information, as well as the
development of standardization protocols to facilitate communication between partners and to build
coherent field datasets to support the analysis and modelling tasks (WP5, WP6 and WP7). In this
context, D4.1 relates with several milestones and deliverables from other WPs in BIO_SOS, since: (i) it
builds upon previous work on indicators (D2.1), sites and pressures (D2.2), user requirements (D2.3)
and service design (D3.1) in WP2 and WP3; and (ii) together with on-going deliverables from WP5
(D5.1) and WP6 (D6.2), it provides results which are important for future work in WP5, WP6 and WP?7.
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Until its completion, Task 4.1 will evaluate, select, organize and share relevant and potentially useful pre-
existing datasets, identify important data gaps, establish priorities for new dataset acquisition, detalil
guidelines for data quality management across the project, and develop a collaborative platform for data
sharing within the consortium. The data quality evaluation in Task 4.1 is therefore of high importance for
future work in BIO_SOS, since, among other reasons: (i) it provides an evaluation of pre-existing
datasets in their quality and relevance for the several WPs and Tasks of BIO_SOS; (ii) it signals
important data gaps with potential consequences for the workflow in the project; (iii) it contributes to
identify opportunities (and limitations) for studies of specific processes of change across sites; (iv) it
provides a framework and a set of tools for data (and data quality) management throughout the project;
and (v) it may contribute to the establishment of a methodological reference (“best practice”) for similar
projects. In fact, beyond the specific context and objectives of BIO_SOS, this evaluation of pre-existing
datasets across several European and non-European countries will provide a formal assessment of the
actual usefulness of a wide range of habitat, biodiversity and ancillary datasets to support or frame the
monitoring of habitats, biodiversity and landscapes under international goals, targets and indicators.
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3. Spatial data quality evaluation and management

In recent years, databases stopped being looked at as merely simple collections of information stored in
a structured format. Nowadays, databases are included in information systems that use their data and of
which they are part (Servigne et al.,, 2010). This represented an increase in the spatial data life cycle
and consequently it highlighted the importance of evaluating, managing and controlling the quality of
spatial databases and datasets. Existing geographic databases often contain errors due to acquisition
sources (measuring instruments), data-input processes and information processing (Shi, 2009).

WebGIS development and widespread availability of geospatial technologies promoted an intensification
of data sharing and integration (Devillers et al., 2007). Because spatial data are transferred and shared
by many users, these data must be correct and useful. To ensure that existing digital data are
appropriately used, the data producer must provide, among other items, documentation about the
practices of spatial data use. In addition, data developers and users have begun to document and
implement data quality indicators. Spatial data are frequently relied upon as factual data, and so data
quality indicators and metadata are crucial to assess their fitness for use in each application context.
Data producers must also be aware of the implications involved with the careless development of spatial
data if those datasets are intended to be used for legal or political reasons. On the other hand, the data
user should also be responsible for understanding the limitations of that spatial data (Kumi-Boateng and
Yakubu, 2010).

The increasing amount and mobility of data, associated with the heterogeneity of users and uses,
influences the length and the complexity of the life cycle of spatial data. These facts place a central
importance in the evaluation and management of quality in the processes of capture, organization,
analysis and publication of spatial data. They should be reflected on information systems governance
and on technical-scientific community management. In this section, these issues are presented and
discussed in the context of the objectives and quality requirements of the BIO_SOS project.

3.1 Initiatives, framework, legal and technical standards and references

Technological and organizational developments and political options jointly contribute to a vision of
“Digital Earth” as a multi-resolution, three-dimensional representation of the planet that would make
possible to find, visualize, and make sense of vast amounts of georeferenced information on the physical
and social environments. Such a system would allow users to access historical data as well as future
predictions based for example on environmental models, and support access and use by scientists,
policy-makers and the general public (Gore, 1998 cit. in Craglia et al., 2008).

In fact, the availability of spatial data, namely airborne and spaceborne imagery as well as from ground
based sensors, emphasizes the need of evolving spatial information systems into spatial data
infrastructures (SDIs) which can support human activities and environmental management and
conservation towards sustainable development (Strande, 2009).The physical and functional integration
of thematic and territorial spatial information systems at global, regional, national, local and institutional
levels promotes spatial and temporal continuity. This facilitates the development and functioning of
knowledge networks across scientific, technological and political domains to support environmental
management as well as social and economic activities. In fact, Lacasta et al. (2007) highlight that one of
the main goals of SDI is to facilitate the access to geo-spatial data in a dynamic and cooperative
environment where interoperability plays a crucial role.

The knowledge networks resulting from WebGIS thematic platforms and SDIs generate potential benefits
at different levels, namely (Sanderson et al.,, 2011): (i) direct use value or benefit -this refers to
availability of data models, increased data availability, flexibility for data requests, faster data
management, improved data access, compatibility and ease of use, as well as better data sharing,
reduced cost of integrating data, increased data quality and reliability, availability of new services, and
improved efficiency and quality of environmental assessments; (ii) social value -this refers to enabling
better decision making, reducing barriers between organizations, increasing institutional efficiency,
promoting more efficient use of (taxpayer) funds, and increasing public participation in governance and
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other societal issues; (iii) operational benefits for institutions -this refers to promoting intra- and inter-
institutional collaboration, promoting the reuse of existing datasets, and reducing the cost of information
management; it also relates to increasing the possibilities to run or join up various projects involving
geospatial data or commissioning research tasks;(iv) institutional financial value - this relates to
overall cost savings for information management; (v) strategic and political value - this means
fostering closer working relationships, supporting improved decision making and other information
infrastructure, as well as e-Government or other related governance models and instruments.

These advantages and opportunities have led to the conceptualization, proposal, discussion and
application of different global standards:

i) ISO 19100 is a series of standards for defining, describing, and managing geographic
information, i.e. information concerning objects or phenomena that are directly or indirectly
associated with a location relative to the Earth; this series of standards specifies methods, tools
and services for management of information, including the definition, acquisition, analysis,
access, presentation, and transfer of such data in digital/electronic formats between different
users, systems and locations; these standards make it possible to define profiles in order to
facilitate the development of geographic information systems and application systems that will be
used for specific purposes; in this context, “profiling” consists of putting together “packages” or
“subsets” of the total set of standards to fit individual application areas or users (ISO 19100
Series of Geographic Information Standards, 2004)

i) the Open Geospatial Consortium (OGC) is a non-profit, international, voluntary consensus
standards organization that is leading the development of standards for geospatial and location
based services; OGC standards are technical documents that detail interoperability guidelines;
software developers use these documents to build open interfaces and encodings into their
products and services; these standards are the main "products" of OGC and have been
developed by its members to address specific interoperability challenges; ideally, when OGC
standards are implemented in products or online services by two different software engineers
working independently, the resulting components will plug and play, that is, they will work
together without further debugging (OGC, 2011).

Benefits of using (and enforcing) data standards include: (i) more efficient data management (including
updates and security); (ii) increased data sharing; (iii) higher quality data; (iv) improved data consistency;
(v) increased data integration; (vi) better understanding of data, and (vii) improved documentation of
information resources (National Land & Water Resources Audit 2008).

The recognized advantages of WebGIS platforms and SDIs have promoted integrative or thematic
initiatives from global to local level (Rajabifard, 2010). Since 2003, with the creation of the
intergovernmental Group on Earth Observations (GEO) (http.//www.earthobservations.org), and 2004,
with a worldwide commitment for the implementation of the Global Earth Observation System of Systems
(GEOSS) (http.//www.earthobservations.org/qgeoss.shtml), governments have recognized the key role of
Earth observation and the urgent need for a combined effort to identify, characterize and evaluate global
change and its effects on components of human well-being. One of the main goals of GEOSS is to link
existing systems and networks to achieve comprehensive, coordinated and sustained observations of
the Earth system. In order to accomplish this, efforts must be put into implementing, standardizing and
evaluating existing data flows and infrastructures to promote better communication between observation
systems, in agreement with political, legal, organizational and standard references associated to Global
Spatial Data Infrastructure (GSDI) development. In this sense, biodiversity should represent one of main
subsets of such an Earth observation infrastructure. Also, at the European level several initiatives are
developing, namely:

i) Global Monitoring for Environment and Security (GMES) - this is the European Program for
the establishment of European capacity for Earth Observation services, addressing six main
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thematic areas: Land Monitoring, Marine Environment Monitoring, Atmosphere Monitoring,
Emergency Management, Security, and Climate Change (http./www.gmes.info/);

i) INSPIRE - Directive 2007/2/EC of the European Parliament and of the Council of 14 March
2007, establishing an Infrastructure for Spatial Information in the European Community
(INSPIRE), aims to ensure that spatial data infrastructures of the Member-states are
compatible and usable in a Community and transnational context; the Directive requires that
common Implementing Rules are adopted in a number of specific areas (Metadata, Data
Specifications, Network Services, Data and Service Sharing, and Monitoring and Reporting)
(http://inspire.jrc.ec.europa.eu/);

i) Shared Environmental Information System (SEIS) (Communication from the Commission to
the Council, the European Parliament, the European Economic and Social Committee and the
Committee of the Regions - Towards {SEC(2008) 111} {SEC(2008) 112}) - this Communication
sets out an approach to modernize and simplify the collection, exchange and use of data and of
information required for the design and implementation of environmental policy; the overall aim is
to maintain and improve the quality and availability of information required for environmental
policy, in line with better regulation, while keeping the associated administrative burdens to a
minimum (http./ec.europa.eu/environment/seis/).

In recent years, these initiatives have tried to promote and integrate thematic SDI (e.g. Water Information
for Europe - WISE), e.g. through technical and scientific projects which test, implement and disseminate
concepts and practices, as well as experiences and instruments. Projects like EBONE - European
Biodiversity Observation Network (http.//www.ebone.wur.n/UK/) are defining the way to communicate
environmental and biodiversity information along geographic, administrative and institutional
environments, and determining their role in the development of Spatial Data Infrastructures (SDI). The
implementation of projects like the best practice network for SDI in nature conservation (NatureSDIplus)
(htto//www.nature-sdi.eu/) or the Biodiversity Information System for Europe (BISE)
(http//www.eea.europa.eu/publications/bise) promotes the involvement of stakeholders and the sharing
of data and best practices. These initiatives facilitate the implementation of spatially explicit ecological or
environmental monitoring programs, which are crucial for the gathering and consolidation of knowledge
related to the patterns of distribution, function, and interaction of biological assets with other spatially
explicit factors (e.g., land cover, human development, and environmental disasters).

Environmental monitoring and biodiversity spatial databases and thematic SDIs like the Gilobal
Biodiversity Information Facility (GBIF) have shown the importance of implementing interoperability
concepts and data sharing principles, thus decentralizing management procedures and encouraging
participation. Such initiatives also improve and stimulate research, and promote the re-use of existing
information on nature conservation and reporting. The relation to other projects that are being
implemented across Europe and elsewhere (see Task 4.3), as well as the integration of all core
information used within the several WPs of BIO _SOS, will therefore be a critical issue for the
implementation of a collaborative framework to support the development of the project and the
achievement of its goals.

Programs or projects, with a scope similar to BIO_SOS, involving the handling of high volumes of
geospatial data, typically use methods for assessing, measuring, reporting and controlling spatial data
quality (ESDIN, http.//www.esdin.eu/). There is an opportunity for projects included in GMES, INSPIRE,
and other SDI activities on the global geospatial environment, to create communities of specialists
working in harmony to deliver data with quality patterns that meet well defined and accepted standards
(Devillers et al., 2010). These communities will face the challenge of promoting individual and
institutional capacity building in spatial data handling, while learning and testing the implementation of
spatial data quality evaluation methods and quality management procedures.
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3.2 Metadata and spatial data quality analysis and management

3.2.1 Metadata and the management of spatial data

Spatial data refers to qualitative or quantitative attributes of a variable or set of variables which are
georeferenced (FGDC, 2010). The nature and life cycle of spatial data call for attention to spatial data
quality elements, evaluation procedures and indicators (Devillers et al., 2007).The contexts within which
geospatial data are used have changed significantly. Users now have easier access to geospatial data
but often have less knowledge in the geographical information domain, so they have limited perception
of the risks related to the use of geospatial data (Devillers et al.,, 2007).Van Oort (2005) refers that,
based on Aronoff (1989), Morrison (1995) and Longley et al. (1999), the five main reasons for current
concerns about spatial data quality issues were identified as: (i) there is an increasing availability,
exchange and use of spatial data; (ii) there is a growing group of users less aware of spatial data quality;
(iii) GIS enable the use of spatial data in all sorts of applications, regardless of the appropriateness with
regard to data quality; (iv) current GIS offer hardly any tools for handling spatial quality; (v) there is an
increasing distance between those who use the spatial data (the end users) and those who are best
informed about the quality of the spatial data (the producers).

To deal with these concerns, it will be necessary to formalize and standardize descriptions of spatial data
quality, and to apply these descriptions in assessing the suitability (fitness for use) of spatial data, before
using the data, in order to enhance the description of spatial data quality and to improve our
understanding of the implications of spatial data quality (van Oort, 2005). In this sense, there should be a
focus on quality assessment and management of spatial data as a basis to guide production techniques
and spatial data use, but also to support the selection of relevant information for external users,
researchers and end-users (e.g. institutions of environmental management and nature conservation
participating of the Advisory Board of BIO_SOS). This requires the development of appropriate tools to
allow and facilitate spatial data quality management in the context of spatial data discovery, access and
sharing services (Sanderson et al., 2011).

The provision of metadata is the key management mechanism for any spatial information environment.
Metadata, defined as ‘data about data’ or ‘information about information’, provides a fundamental basis
for information management tools at three levels: (i) discovery, enabling users to locate and evaluate
information; (ii) management, enabling custodians to better manage their spatial information; and (iii)
utilization, enabling users to access and manipulate information by means of automated/distributed
systems (Victorian Spatial Council, 2009). Metadata should include information on data quality as well as
on the organizations responsible for providing the data and metaquality management (INSPIRE; Data
quality in INSPIRE from requirements to Metadata, 2010).

Metadata are required for a range of purposes, as a structured summary that describes characteristics
such as content, quality, currency, access and availability of the data or information. The provision of
metadata aims to provide custodians and users with a common understanding of the data. Metadata
describe the content of (spatial) datasets and specifies the links and access conditions for distributed
clearinghouses. The ESDIN Metadata Guidelines refer to metadata at three levels: for discovery, for
evaluation, and specific metadata (Williams et al., 2010). Metadata also enable custodians to manage
their spatial information effectively by providing rules for documenting datasets and archival mechanisms
for retaining data historical log (Neuschmid et al., 2010).Frequently, the independence between data and
the corresponding metadata results in the static nature of metadata, which are therefore not useful for
dynamic operations when using a GIS (Fischer et al., 2010).

3.2.2 A definition of spatial data quality

Data quality is the degree of data excellence that satisfies a given objective. In other words, data quality
may be considered the completeness of attributes of a given dataset in order to support a given task.
Data quality is a pillar in any GIS implementation and application, as reliable data are indispensable to
allow the user obtaining meaningful results (Preece et al., 2006). Quality can be described from different
viewpoints, as described e.g. by Garwin (1988) and Lillrank (1998) cit. in Jakobsson and Giversen,
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(2008): (i) a production-centred perspective; (ii) a planning-centred perspective; (iii) a customer-centred
perspective, focusing on the value of products and services to the customer; and, (iv) a system-centred
perspective.
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Figure 3.1 Different approaches (viewpoints) to geographic information quality within a quality management
context (Jakobsson and Tsoulos, 2007).

At same time, data quality is a measure of the difference between universe of discourse (i.e. a view on
the real or hypothetical world, defined by a product specification) and a dataset. A producer’s view and a
user’s view on data quality may coincide if the requirements are identical (Fig3.2). Producers and users
may use different universes of discourse, and will thus assess differently the quality of the same dataset.
The role of product specifications (if possible, including a priori known user requirements) in
establishing a generic, or clearly structured, universe of discourse, is therefore central and the subject of
the ISO 19113 standard (see below).
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Figure 3.2 Product specification and data user to dataset (ISO 19113 standard)
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A quality evaluation process consists in the application of quality evaluation procedures to specific
dataset-related operations performed by the dataset producer and by the dataset user. Quality
evaluation processes may be used in different phases of a product life cycle, with different objectives in
each phase. The phases of the life cycle considered here are specification, production, delivery, use,
and update. The process for evaluating data quality is a sequence of steps to produce and report a data
quality result. Processes for evaluating data quality are applicable to static datasets and to dynamic
datasets. Dynamic datasets are datasets that receive updates so frequently that for all practical
purposes they are continuously changing (e.g. meteorological data; ISO 19114 standard: 2003).

The use of a quality evaluation process is important during and after collection or maintenance of a
dataset. Quality evaluation procedures can be used in the development of product specifications. This
means that a product specification should contain data quality requirements, and quality evaluation may
be used to test the validity of requirements. The definition of a quality model is important for large
reference datasets in order to report quality in metadata. Quality evaluation results will only confirm that
quality requirements are met in a given moment and for a given context. After any update in the
database, evaluation results are no longer valid, and therefore metadata on large reference datasets
should contain conformance quality levels and information about performed tests.

Data quality may be assessed by different users, considering different evaluation techniques. The first
level of assessment (“internal quality evaluation”) is performed by the data producer through a data
quality check based on given data specifications. In a second level (“external quality evaluation”) it is
generally accepted that spatial data quality descriptions allow the user to evaluate the fitness of the data
for a particular application (Moellering 1987, Morrison 1995). According to Devillers and Jeansoulin
(2006), internal quality connects the quality of the data to the internal characteristics of the data, i.e.,
represents the difference between the produced data and “perfect” data, while external quality is
connected to the level of adequacy between the characteristics of the data and the user’s needs for
various aspects. In general terms this process of assessing quality should include (van Oort, 2005): (i)
searching for a spatial dataset that contains the information needed for the intended application
(Brasselet al., 1995 called this the “assessment of model completeness”); (ii) exploring whether there are
legal or financial constraints to access or particular use of the data (Aronoff 1989 called this the “usage
component’); and,(iii) finding out if, given the quality of the data, risks are acceptable (see Agumya and
Hunter 2002).

3.2.3 Standards for metadata and (spatial) data quality

Global networks are putting pressure on institutions to adopt specific metadata profiles and international
standards for metadata (Williams, 2010) . ISO 19100 standards development reflects the direct relation
between spatial data life cycle, metadata production, and (spatial) data quality. These standards are
meant to enable geospatial datasets to interact across different data models and different applications.
International 19100 ISO standards series are also relevant as they outline metadata standards,
custodian standards, and product specification standards. The most important quality-related standards,
for spatial data, in the ISO 19100 family are:

= |SO 19113 Geographic Information — Quality principles
= |SO 19114 Geographic Information — Quality evaluation procedures
= |SO 19138 Geographic Information — Data quality measures

= |ISO 19115 Geographic Information — Metadata

= |SO 19115 Geographic Information — Metadata - Part 2 : Extensions for imagery and gridded
data

= |SO 19131 Geographic Information — Data product specifications

= |ISO 19139 Geographic Information — Metadata — XML schema implementation
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= |SO 19138 Geographic information — Data quality measures
= |SO 19157Geographicinformation— Data quality
= |SO 19158 Geographic information — Quality assurance of data supply

From the above five specific standards are particularly relevant for the purpose of this report:

ISO 19113 introduces quality principles but does not specify in detail how to measure the differences
between a dataset and the corresponding universe of discourse. It defines the taxonomy of the various
kinds of differences that are usually measured, those various kinds of differences being called “quality
elements and sub-elements”. It also describes how to identify whether these elements and sub-elements
apply to one given dataset, how to create additional elements and sub-elements, and how the reporting
of quality assessment should be performed, in relation to the ISO 19114 standard

ISO 19114 (Quality evaluation procedures) provides a set of procedures for determining and evaluating
quality of geographic datasets, and establishes a framework for evaluating and reporting data quality
results, as part of metadata or as a data quality report. The procedures for evaluation of data quality
according to the ISO 19114 standard should be implemented in five steps (Jakobsson, 2011): (i)
Identifying the data quality scope: elements and sub elements; (ii) ldentifying the data quality measure;
(iii)y selecting the evaluation method; (iv) determining data quality results; and (v) determining
conformance (ISO 19114).

ISO 19138 (Data quality measures) is a technical specification intended to guide the data producer in
choosing the right data quality measures for data quality reporting, but also the user in the evaluation of
the usefulness of a dataset by standardizing the components and structures of data quality measures
and by defining commonly used data quality measures. It defines a set of quality measures that can be
used when reporting data quality for the sub-elements in ISO 19113. The idea is to build a register of
standardized quality measures. However it does not limit users from defining their own quality measures.
Each quality measure is described by a set of components (Droj et al, 2010). Currently the central
dimensions of spatial data quality impose, address and propose new international standards.

ISO 19157 (Data quality) tries to establish the concept of quality for geographic data, components for
describing data quality, components and content structure of a register for data quality measures,
general procedures for evaluating the quality of geographic data, and principles for reporting data quality.
It also provides guidance on how to describe, evaluate and report data quality. This International
Standard is applicable to data producers providing quality information to describe and assess how well a
dataset conforms to its product specification, and to data users attempting to determine whether or not
specific geographic data is of sufficient quality for their particular application. ISO 19157 does not
attempt to define a minimum acceptable level of quality for geographic data but introduces the concept of
metaquality.

ISO 19158 (Quality assurance of data supply) (project accepted 2009 and TS expected 2011) aims to
provide a framework that facilitates the production or update of a product to meet quality requirements:
An organization applying the standard will have to consider: (i) quality requirements; (ii) identification of
processes; (iii) how to measure quality during production or update; and (iv) introducing accreditation of
its processes and personnel.

A possible workflow for evaluating and reporting data quality based on relevant ISO standards includes
six steps may be recognized in a quality evaluation process (Figure 3.3):
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Figure 3.3 Workflow for evaluating and reporting data quality results (adapted from ISO/DIS 19114)

i) Identify an applicable data quality element, data quality sub-element, and data quality scope;
these shall be identified in accordance with the requirements of ISO 19113; this is repeated for as
many different tests as required by the product specification or user requirements;

i) ldentify a data quality measure, a data quality value type and, if applicable, a data quality value
unit for each test to be performed;

i)  Select and apply a data quality evaluation method for each identified data quality measure;

iv)  Determine the data quality result, i.e. a quantitative data quality result, a data quality value or set
of data quality values, a data quality value unit and a date, as the output of applying the method;

v)  Determine conformance, whenever a conformance quality level has been specified in the product
specification or user requirements; a conformance data quality result (pass-fail) is the comparison
of the quantitative data quality result with a conformance quality level;

vi)  Report, i.e. the quality evaluation information shall be reported as metadata; a separate quality
evaluation report is required when metadata result is only “pass/fail” or when aggregate quality
results are generated.

Quality evaluation can be implemented by using metadata. It is therefore imperative that efficient and
well-conceived standards exist and take into account data quality in the appropriate measure (Jakobsson
and Giversen, 2008). i.e., the definition of the metadata profile must incorporate quality issues, useful
both for internal and external quality evaluation.

3.2.4 Methods and indicators for spatial data evaluation

Measurable quality of a dataset should be described using data quality elements and sub-elements
(Table 3.1). Data quality overview elements can be used to describe non-quantitative quality.
Overview elements are purpose, usage and lineage.

A data quality evaluation procedure is accomplished through the application of one or more data quality
evaluation methods. Data quality evaluation methods are divided into two main classes, direct and
indirect. Indirect methods infer or estimate data quality using information on the data such as lineage
(ISO 19113 and ISO 19114). Indirect evaluation methods consist in an approach that evaluates the
quality of a dataset based on external knowledge. This external knowledge may include, but is not
limited to, data quality overview elements and other quality reports on the dataset or data used to
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produce the dataset (Jakobsson and Giversen, 2008). Direct methods determine data quality through the
comparison of the data with internal and/or external reference information.

Table 3.1 Quality elements and sub-elements in the ISO 19113 standard.

Data quality element

Data quality sub-element

Description

Completeness
Commission
Omission

Logical consistency

Conceptual consistency
Domain consistency

Format consistency

Topological consistency

Positional accuracy
Absolute or external
accuracy

Relative or internal
accuracy

Gridded data position
accuracy

Temporal accuracy
Accuracy of a time
measurement
Temporal consistency
Temporal validity

Thematic accuracy

Classification correctness

Non-quantitative attribute
correctness

Quantitative attribute
accuracy

Presence or absence of features, their attributes and relationships
Excess data present in a dataset

Data absent from a dataset

Degree of adherence to logical rules of data structure, attribution and
relationships

Adherence to rules of the conceptual schema

Adherence of values to the value domains

Degree to which data is stored in accordance with the physical structure
of the data set

Correctness of the explicitly encoded topological characteristics of a
dataset

Accuracy of the position of features

Closeness of reported coordinate values to values accepted as or being
true

Closeness of the relative positions of features in a dataset to their
respective

relative positions accepted as or being true

Closeness of gridded data position values to values accepted as or being
true

Accuracy of the temporal attributes and temporal relationships of features
Correctness of the temporal references of an item (reporting of error in
time measurement)

Correctness of ordered events or sequences, if reported

Validity of data with respect to time

Accuracy of quantitative attributes and the correctness of non-
quantitative attributes and of the classifications of features and their
relationships

Comparison of the classes assigned to features or their attributes to a
universe of discourse (e.g. ground truth or reference data set)

Correctness of non-quantitative attributes

Accuracy of quantitative attributes

Direct evaluation methods are further subdivided into internal and external. All the information needed
to perform an internal direct data quality evaluation method is inherent to the dataset being evaluated,
while for external quality evaluation user defined requirements are needed. For both external and
internal evaluation methods, there are two important choices to consider, automated vs. non-automated,
and full inspection vs. sampling. A full inspection requires testing every item in the population specified
by the data quality scope, whereas sampling requires testing sufficient items in the population in order to
achieve a meaningful data quality result.

Indirect evaluation methods consist in an approach that evaluates the quality of a dataset based on
external knowledge. This external knowledge may include, but is not limited to, data quality overview
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elements and other quality reports on the dataset or data used to produce the dataset (ISO 19113).This
evaluation method includes other sources and methodological considerations about the production
process in order to know more about direct evaluation centred in spatial database management.

3.3 Data quality, interoperability and (meta)data sharing

Data interoperability is a challenge posed by the use of information collected at different scales, with
distinct sampling and collection protocols, and different spatial extents. As an example, spatial,
chorological (i.e. geographic records of species or habitats) and alphanumerical datasets covering
Natura 2000 sites are available for multiple spatial scales and contexts, but they may be valuable to
support and/or validate EO habitat maps resulting from work to be developed in BIO_SOS. Other
potential datasets include in situ observational records and maps on habitats and biodiversity, EO data
and products, as well as many types of ancillary datasets, resulting from previous local, regional or
national surveys (e.g. Habitat/Land Cover maps) and European projects (e.g. CLC maps).

Data quality standards, among others, aim to promote interoperability as the ability of diverse systems
and organizations to work together (inter-operate). The term is often used in a technical systems
engineering sense, or alternatively in a broad sense taking into account social, political, and
organizational factors that impact system performance. To achieve interoperability of geographic
information it is necessary to establish a set of minimum standards and policies. These standards and
policies must define rules and procedures at three levels (Longhorn, 2005): (i) the institutional level,
represented by organizational rules like access rules, data protection, and copyright; (ii) the technical
level, which consists in all the hardware, software and communication protocol compatibility; (iii) the
semantic level, i.e. data standards, the set of public data and process standards.

Data standards are semantic definitions that are structured in a model. They describe the minimum
requirements of objects, features or items that are (will be) collected, automated, or affected by
processes. Process standards, also referred to as “service standards”, describe the procedures to follow,
methodologies to apply, procedures to present information, or business rules to be followed to implement
data standards. Process standards are used: (i) to establish a threshold for minimally acceptable data;
(i) to determine the best data for an application; or (iii) to promote interoperability and broad use of data
(Longhorn, 2005). Current standards in geographic information may be classified as “industry
standards”, also called “de-facto standards”, and “official standards’. De-facto standards are generated
by industry; in the case of spatial data, this role is played by the Open GIS Consortium (OGC).Official
standards can be divided into international standards (1SO), regional standards (e.g. INSPIRE European
standards) and national standards. These standards specify methods, tools and services for data
management (including definition and description), acquisition, processing, analysing, accessing,
presenting and transferring such data in digital/electronic form between different users, systems and
locations (Sanderson et al., 2009).

Performing data and dataset inventories, as well as developing digital (and web based) catalogues,
represents one of the most important steps to establish interoperability and sharing framework between
different data providers and users. In the scope of WP4 of BIO_SOS, and specifically in Task 4.1, these
issues are considered in order to establish a procedure to create, manage and maintain relevant
datasets for each test site, having in mind the need to collect metadata that adequately describe the
available information, its thematic and spatial extent and quality, as well as the demand for a
communication/collaboration platform that allows searching and sharing information on biodiversity and
habitats within (and beyond) the project. In order to do so, four procedures must be considered: (i) the
collection of metadata and the creation of digital catalogues to facilitate data search and sharing; (ii) the
identification of coordinate systems and reference criteria; (iii) the implementation of an harmonization
process, in order to create spatial and thematic interoperability between different datasets; and (iv) the
establishment of data collection standards in order to control the quality of all datasets to be gathered.

Interoperability takes effect on such concepts as “harmonization” (i.e. multidisciplinary interoperability)
and ‘integration”, as well as on user's management and on facilitating access and data sharing in a
spatial data management context. The resulting knowledge networks promote systemic functioning,
global scale vision across different jurisdiction areas, temporal continuity of processes and also
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communication among actors. In this regard, there is the need to promote training, to facilitate innovation
and diffusion due to the intensification of the cycles of generation and application of knowledge. On the
other hand, the complexity of setting up knowledge systems, policies and practices of sharing
operational databases highlights the increasing importance of spatial database quality management.

Before data and information is readily accessible, some issues should be addressed concerning data
and databases access (Burley and Peine 2009), including: (i) relevant data policy and data ownership
issues regarding access and use of data; (ii) the specific needs of those who will require access, and the
differentiated levels of access needed; (iii) the cost of actually providing data versus the cost of providing
access to data; (iv) data format(s) appropriate for end-users; (v) system design considerations, including
any data (if any) that requires restricted access to a subset of users; (vi) issues of private and public
domain in the context of the data being collected; (vii) liability issues that should be included in the
metadata; (viii) a carefully worded disclaimer statement to be included in the metadata so as to free the
provider, data collector, or anyone associated with the dataset of any legal responsibility for misuse or
inaccuracies in the data; (ix) the need for single-access or multi-user access, and subsequent dataset
version associated with multi-user access systems; and (x) to protect sensitive data (e.g. private property
rights, endangered species) while still sharing data.

WebGIS platforms for data sharing promote potential gains associated with scale economies, resource
use efficiency, increased spatial data production, and also experiences and inherent knowledge sharing.
However, data interoperability, effective public data access and reuse are central questions to guarantee
quality controlled processes and to ensure that large volumes of data are managed efficiently and
consistently.

3.4 Data quality in BIO_SOS and the general workflow of Task 4.1

Task 4.1 intends to identify datasets, projects and institutional data providers, to catalogue all relevant in
situ and ancillary data from the several countries, to promote the harmonization of datasets on common
standards, and finally to provide a collaborative platform to search and share databases among project
partners using an internal network.

The multiplicity of scales, natural and human contexts, and data collection methods will require a
dataset quality assessment prior to the implementation of any organization and harmonization
processes. The main problems/caveats to be considered are: i) the existence of different spatial and
thematic scopes that can reflect on the existence of distinct thematic and spatial gaps for some sites; ii)
the diversity of data collection methods and protocols, as well as the different timeframes of data
collection and availability, which can hamper the ability to compare results across sites; and, iii) the
diversity of threats and processes of change that can create biased evaluations or influence the
assessment of dataset relevance and actual data needs/gaps.

In order to manage these potential limitations within the project scope and to contribute to a standard for
future comparability and interoperability for biodiversity and habitat data sharing, a general
methodological framework was proposed for Task 4.1 that includes six stages (Figure 3.4):

1. the collection of metadata, according to a simplified metadata profile, on all pre-existing datasets
concerning sites, as proposed in the table included in Annex 1 (for further detail see section
4.2 of this deliverable);

2. the development and implementation, on all collected datasets, of a quality assessment
methodology to support a final dataset selection and harmonization;

3. the identification of data gaps and new data acquisition needs, resulting mainly from identified
thematic or spatial data gaps;

4. the establishment of selection criteria for the identification of relevant datasets for BIO_SOS, in
connection to the most important pressures and threats in each site (see deliverable D2.2);

5. the collection of core metadata for all selected datasets according to the INSPIRE Standard
Metadata Profile; and

6. the development and implementation of a collaborative platform for metadata and core dataset
sharing among partners within the project (deliverable D4.5).
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In this context, the information collected in stage one (initial metadata, according to a simplified metadata
profile) acts as the basis for the methodological design of Task 4.1, and represents a first structural
element in the development of this task. The option for these six progressive steps was based on a
methodological design that considers the difficulties related to the collection of metadata of pre-
existing, non-catalogued, datasets, and incorporates those difficulties in a step-by-step, progressive
framework, that aims to gather and organize a broad range of information with an optimised amount of
collective effort across the consortium. This general procedure will support the development of a
metadata database, with core information from all partners with training and test-sites in BIO_SOS, as
well as a first evaluation of the quality of the datasets identified in the first stage. This preliminary quality
evaluation and the subsequent evaluation procedures, including both internal and external dataset
quality, will be based on a diversified set of quantitative and qualitative indicators. It will allow to describe
and assess the quality and global usability of the recognized databases and datasets collected by each
BIO_SOS partner, and particularly to define harmonization needs and data gaps that represent critical
factors for project goals, i.e. the inexistence of particular datasets that are considered core variables in
specific analyses, classification procedures or modelling frameworks.

Pre-existing
datasets .
|= g nE
ISO 19115 SIMPLE ' '
METADATA T E
ISO 19139 PROFILE =4 =
Metadata Geoportal
uality Evaluation and Analysis
1ISO 19113 Q Y y

ISO 19114 Site specific and thematical quantitative and qualitative analisys

Comparavite and integrative analisys and evaluation (INSPIRE Annex I, Il and IIl)
1SO 19118 . P

Data gaps identification

Data representativeness

RELEVANT SPATIAL DATASETS SELECTION CORE INSPIRE
SITE PROCESS DEFINITION MPEI:'QB?EA

Figure 3.4 Methodological framework for the assessment of pre-existing datasets in Task 4.1 of BIO_SOS.

In this sense, data description procedures will be implemented in three different but complementary
moments: (i) dataset identification/cataloguing and definition of standards for the collection of a simplified
metadata catalogue; (ii) user’s definition of data requirements and selection of relevant spatial datasets;
and, (iii) fulfilment of the complete metadata catalogues (based on the INSPIRE Core Metadata standard
profile) for selected relevant datasets. These three moments are not hermetic in time; instead they have
several intermediate steps to achieve specific goals.

From the (meta)data collected in these three moments, four critical results are expected: (i) the
systematization of metadata for all identified pre-existing datasets, and a quality evaluation report (this
deliverable and future work in Task 4.1); (ii) the selection and characterization of relevant/critical spatial
datasets for the project (this deliverable and future work in Task 4.1); (iii) the fulfilment of a more
extended metadata profile for the selected relevant datasets (future work in Task 4.1), and, (iv) the
development and implementation of a metadata geoportal that allows searching, sharing metadata and
information on pre-existing (and new) datasets and quality control routines across the consortium (future
work in Task 4.1).

The ensemble of final results of Task 4.1 will be reported in deliverable D4.5 (due by end of month 12).
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4. Internal quality evaluation of pre-existing data
4.1 Methodological framework and workflow
4.1.1 Collection of metadata on pre-existing datasets

4.1.1.1 Dataset typifying and identification

Data inventory methods often use descriptive indicators to better characterise the objects being
identified. The pre-existing spatial data inventory within BIO_SOS was centred in the identification
and organization of the pre-existing databases and in the fulfilment of metadata for a description of the
identified datasets. In this context, in order to identify pre-existing datasets within the project consortium,
site partners were asked to characterize and typify their databases according to the organization
described in the Annexes of the INSPIRE Directive (see Appendix 2). In this exercise, partners were
asked to identify and describe pre-existing reference, in situ and ancillary datasets that could fall within
the scope of the BIO_SOS project.

A first survey was conducted in the first six months of Task 4.1 and focused on the availability of: i)
global or pan-European spatial databases (e.g. European Environmental Zones, European Soil
Database, Hydrography and Hydrology [WISE/WFD], land cover and land use [CLC, GLC2000 and
PELCOM])); ii) national and regional relevant databases, namely from environmental monitoring facilities
(including LTER sites), statistical units associated to population, economic activities, agro-forestry
censuses and inventories, regional and local master plans, and Natura 2000 management plans; and iii)
in situ ecological datasets resulting from previous field surveys, mostly including species distribution
records, spatially-explicit diversity assessments, and field validated habitat maps, possibly available at
multiple scales and resolutions across sites and countries, and potentially spanning over large time
frames.

Overall, this first inventory was aimed at supporting: i) a preliminary evaluation of the availability of data
and databases to support site characterization, habitat mapping, and pressure modelling for each
partner/site; ii) the definition of assertive strategies for internal data organization and sharing; and iii) the
identification of possible key data gaps or other data limitations within the consortium. In this context, this
first assessment was essential i) to determine the thematic and spatial availability of datasets across
sites; ii) to identify the need and define a general strategy for new data acquisition; and to iii)evaluate the
need and potential problems of implementing harmonization processes for datasets within and across
databases provided by the several partners.

In order to implement a coherent metadata collection that allows coping with the difficulties of information
gathering and with the implementation of a first dataset quality assessment, the collection of metadata
was based on the fulfilment of a simplified metadata profile that follows the concepts, themes and
framework (DT-DS, 2007) of the INSPIRE metadata regulation (CEC, 2008) with a few minor additional
inputs (essentially for data quality assessment).

4.1.1.2 Metadata profile description

Metadata collection represents one of the core procedures in data organization and sharing, as it
allows to conduct searching and querying of a large amount of datasets without the need to have access
to the actual data, making processes less time consuming and more manageable at broader (e.g.
worldwide) scales of implementation. Despite this fact, metadata fulfilment can still be a complex process
and a time consuming task as a consequence of the need to gather information concerning many
different, often specific, types of information.

Presently, at the European level, there are several metadata profiles being applied (e.g. INSPIRE
Profile [EU], MIG Profile [PT], NEM Profile [SP], WMO Profile [meteorology]). In this context, there are
two main global, national or thematic standards that establish the core metadata that need to be fulfilled
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in order to have compliant information about each dataset: i) the International Standard 1ISO 19115:20083;
and ii) the INSPIRE metadata profile, that extended the mandatory fields of the former towards a more
consistent and descriptive core profile.

The descriptive capacity of these metadata profiles collides with the agility necessary to timely describe
a great number of datasets. In the case of BIO_SOS, in order to have a timely analysis and to produce a
first evaluation that not only considers a sufficient description of all identified datasets, but also provides
a number of quality indicators, allowing the selection of critical datasets based on their internal quality, a
simplified metadata profile was adopted for this first stage of Task 4.1 (Table 4.1).

Table 4.1 Description of the simplified metadata profile used in the first stage of Task 4.1.

Metadata

Description

Type of
data

1ISO19115

INSPIRE

Resource title

This is a characteristic, and often unique, name by
which the resource is known. This field refers to the title
of a specific dataset [e.g. a dataset of distribution
information for the population of bats should be referred
as “bats distribution data”]. The titles should be short (in
length) and objective.

Text

Mandatory

Mandatory

Resource abstract

This is a brief narrative summary of the content of the
resource with no more than 200 characters.

Text

Mandatory

Mandatory

Topic category

The topic category is a high-level classification scheme
to assist in the grouping and topic-based search of
available spatial data resources, according to the
European Norm ISO 19115.

List

Mandatory

Mandatory

Spatial resolution

Spatial resolution refers to the level of spatial detail of
the dataset. It shall be expressed as a set from zero to
many resolution distances (typically for gridded data
and imagery-derived products) or equivalent scales
(typically for maps or map-derived products). An
equivalent scale is generally expressed as an integer
value expressing the scale denominator. A resolution
distance shall be expressed as a numerical value
associated with a unit of length.

Numeric

Optional

Mandatory

Temporal extent

The temporal extent defines the time period covered by
the content of the resource.

Date

Optional

Mandatory

Date of publication

This is the date of publication of the resource when
available, or the date of entry into force.

Date

Mandatory

Mandatory

Geographic bounding
box

This field refers to the geographical scope of the
dataset, particularly whether the dataset covers all or
just a portion of the study area. The bounding box shall
be expressed with westbound and eastbound
longitudes, and southbound and northbound latitudes in
decimal degrees, with a precision of at least two
decimals.

Numeric

Conditional

Mandatory

File type

This field refers to the type of file of the dataset

Text

Mandatory

Author

This field refers to the institution or individual that
produced the dataset.

Text

Mandatory

Mandatory

Property

This field refers to the property of the dataset being
necessary to state if there are any conditions applying
to its access and use.

List

Mandatory

Spatial Reference

System

This field refers to the geographical reference system of
the dataset.

List

Optional

The fulfilment of this simplified metadata profile was considered suitable at this stage, since it provides a
brief dataset description and allows the assessment of the datasets main quality traits. It also allows the
identification of major data gaps that need to be considered. The selected metadata profile complies with
the methodological references defined for the project and allows the agile completion of a future, more
complete, INSPIRE metadata profile by transformation of the metadata already collected to an XML
format, compliant with the INSPIRE geoportal XML structure.
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4.1.1.3 Data collection procedure

Methodologically, the general approach was to provide, to each BIO_SOS site partner, a structured
table based on the simplified metadata profile described in Table 4.1, together with a methodological
document where the profile was described and instructions for fulfilment were provided (see Appendix
1). Using these two resources, partners were asked to verify their own spatial databases and to contact
their local and regional stakeholders (i.e. end-users and other potential data providers) in order to
provide a more complete inventory of pre-existing datasets for each site. After this first database
verification, partners were responsible for fulfiling the simplified metadata table for each dataset they
had identified.

In order to implement a coherent metadata collection procedure and to allow the implementation of a first
dataset quality assessment, test-site partners were responsible for verifying their collected metadata
following a standard procedure that included: i) the confirmation of the inexistence of duplicates; ii) the
confirmation of the inexistence of invalid characters or categories; iii) the confirmation of the inexistence
of absent information; iv) the validation of the coordinate systems names and acronyms; and v) the
validation of the classification of each dataset according to the annexes of the INSPIRE Directive.

A global/European database was also compiled by conducting a preliminary survey regarding available
datasets that (spatially) covered Europe (and therefore the majority of the selected sites). This database
was also submitted to internal quality evaluation and description (see below).

4.1.2 Internal quality evaluation

Data quality evaluation is a critical aspect of database evaluation procedures. Internal data quality
evaluation refers to the assessment of specific indicators derived from the description of the internal
attributes of each dataset. These indicators can be quantitative or qualitative, depending on the object of
evaluation and on the evaluator's familiarization with the actual dataset. Therefore, internal quality
evaluation can be implemented: (i) based on the actual datasets, using quality indicators derived from
their geometrical and thematic characteristics; or then (ii) using internal and/or external descriptive
characteristics of the datasets (i.e. based on metadata).

In the context of this exercise, internal quality evaluation was conducted based on the analysis of quality
indicators extracted from the proposed simplified metadata profile. As data collection procedures were
based on the fulfilment of metadata, and since partners were not asked to provide the actual datasets,
quality evaluation was conducted at the database level. Internal quality indicators were computed in
order to further describe the identified databases and to produce a quality evaluation focused on
quantitative and qualitative descriptors (Figure 4.2). This procedure allowed the evaluation of the
heterogeneity of conditions inside each database, but also of the variety of dataset context, dimension
and diversity across partners and sites.

Quality Indicators

Quantitative

@ta Quality Evaluation Matrix

Indicators

Metadata

Themes

Figure 4.2 General workflow for internal data quality evaluation.
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In terms of internal data quality, a set of quantitative and qualitative indicators were selected and are
described in Table 4.2. In this context, all site databases were described and a preliminary quality
assessment was performed for each specific database, based on the metadata information provided by
site partners. Beyond this first quality evaluation, these indicators will also support the procedures for an
external quality assessment of databases (see Section 5). Both internal and external quality evaluations
are based on establishing comparison terms among themes for a given site (intra-database) and across
sites (inter-database).

Table 4.2 Description of the quality indicators computed from the metadata database collected by each BIO_SOS
Test-site partner.

. i Type of Information
Indicator Description indicator Data used provided
Number of datasets Number of datasets identified in a Quantitative Resource title Dimension of the

specific theme database
Spatial Quality
Range of scales Difference between the smaller and Quantitative Spatial Range of scales
higher spatial scale resolution
Range of resolutions Difference between the smaller and Quantitative Spatial Range of resolutions
higher spatial resolution resolution
Number of different scales Quantity of different spatial scales Quantitative Spatial Quantity of different
resolution scales
Number of different resolutions Quantity of different spatial resolutions Quantitative Spatial Quantity of different
resolution resolutions
Predominant scale Most frequent spatial scale available Quantitative Spatial Most frequent scale
resolution
Predominant resolution Most  frequent spatial resolution Quantitative Spatial Most frequent
available resolution resolution
Better scale available Better spatial scale available Quantitative Spatial Better scale available
resolution
Better resolution available Better spatial resolution available Quantitative Spatial Better resolution
resolution available
Temporal Quality
Temporal extent Difference between the most recent Quantitative Temporal extent Range of dates
and ancient date + Date of
Publication
Predominant date (PD) Most frequent date Quantitative Temporal extent Predominant date
+ Date of
Publication
Most recent date Most recent date Quantitative Temporal extent Most recent date
+ Date of
Publication
Temporal actuality
Present date — Most recent date Difference between present date and the Quantitative Temporal extent Actuality of the
most recent date + Date of database
Publication
Present date — Predominant date Difference between present date and the Quantitative Temporal extent Actuality of the
predominant date + Date of database
Publication
Format diversity Number of different data formats Quantitative File Type Data format diversity
available
Image related formats Number of datasets with image related Quantitative File Type Quantity of image
formats related datasets
CAD related formats Number of datasets with CAD related Quantitative File Type Quantity of CAD related
formats datasets
GIS formats Number of datasets with GIS related Quantitative File Type Quantity of GIS related
formats datasets
Other (not spatial) formats Number of datasets with other, non Quantitative File Type Quantity of datasets
geographical, related formats related to other, non
geographical, data
formats
Diversity of reference systems Number of different reference systems Quantitative Spatial reference Quantity of different
available system coordinate systems
Number of Global or Regional | Number of datasets with Global or Quantitative Spatial reference Quantity of datasets
Datums Regional Datums system with Global or Regional
Datum
Number of National Datums Number of datasets with National Quantitative Spatial reference Quantity of datasets
Datums system with National Datum
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Table 4.2 (Cont.).

. A Type of Information
Indicator Description G Data used provided
Property issues (PI)

% of datasets with Pl Percentage of datasets in need of some Quantitative Property Percentage of datasets
form of licensing with property issues
Property
Nr  of datasets from  the | Number of datasets that are property of Quantitative Property Number of datasets that
Administration organisms related to the Administration are property of
organisms related to the
Administration
Nr of datasets from Companies Number of datasets that are property of Quantitative Property Number of datasets that
organisms related to Companies are property of
organisms related to
Companies
Nr of datasets from Universities Number of datasets that are property of Quantitative Property Number of datasets that
organisms related to University are property of
organisms related to
University

These preliminary quality indicators were then used to provide a general quality assessment of the
different databases described by site partners through metadata. This general assessment represents a
comparative synthesis (see 4.2.3) and results from the combination of the evaluation and interpretation
of the selected quantitative and qualitative indicators across sites and partners, and of the description of
the overall (comparative) quality of the databases in terms of temporal, spatial and thematic suitability.

4.2 Internal quality of pre-existing datasets

4.2.1 Quality of global and regional datasets

Global and regional (European) datasets can be a source of spatial and contextual information to fill data
gaps and/or to support the completion of local databases. From this preliminary survey, it was possible
to identify 69 datasets, covering 50 % of the INSPIRE Themes considered (Table 4.3). Although critical
categories like Land use, Habitats and Biotopes, or Species distribution were not fulfilled, others like
Hydrography, Protected areas, Land cover, Soil and Meteorological geographical features were well
covered by this preliminary search, representing over 62 % of the entire database. In this context, the
categories included in INSPIRE Annex | concentrate 47.8 % (30 datasets) of the datasets identified,
followed by Annex Ill (20 datasets [29 %]) and finally Annex Il (16 datasets [23.2 %]) (Table 4.3). An
important factor in the scope of BIO_SOS is the availability of relevant themes like Orthoimagery or Land
cover (both from Annex Il), which can be of great importance for habitat classification and validation
procedures and, in this sense, provide direct support for meeting project goals.

In terms of spatial quality, the database presents a wide range of scales (Figure 4.3a), between
1:50 000 and 1:5 000 000, and of resolutions, between 50 and 1000 meters. Despite this wide range of
spatial scales, the predominant scales fall between 1:50 000 and 1:100 000 (over 61% of the identified
datasets with known scale or resolution). It is also important to highlight that, in the context of project
goals related to image classification and the necessary calibration procedures, Orthoimagery with 30
meters of spatial resolution are available (from Landsat sensors), as well as elevation models with the
same resolution (important for calibration procedures), although the latter will require a licence in order to
be used.

In terms of temporal quality, publication dates range between 1990 and 2011, while the temporal extent
of the datasets spans between 1950 and 2011.Publication dates are more frequent for years 2009
(21.7%) and 2011 (23.2%), which denotes a high degree of up-to-dateness (Figure 4.3b). On average,
datasets have a time lag between the present date (2011) and the most recent date for each INSPIRE
theme of 1.9 years. This time lag is bigger when considering the same indicator for the predominant date
in each INSPIRE theme (3 years).

BIO_SOS FP7-SPACE-2010-1 GA 263435Page 28 of 130



D4.1 Report on pre-existing in situ and ancillary datasets for test sites

5 18
16
4 14
12
3
10
g
2
6
1 : I I
’ .
0 . . s W [
50k 100k 250k 1000k 5000k 1990 2000 2005 2006 2007 2008 2009 2010 2011
a) b)

Figure 4.3 Internal quality indicators for pre-existing global and European spatial data: a) number of datasets
according to spatial scale; and b) number of datasets according to temporal scale (based on publishing date).

Within this database it was possible to identify different types of data formats related to image and GIS
related types, although other format types may also appear (in this particular case related to table and
statistical data types concerning ancillary data). Over 82 % of the identified datasets are in GIS (or GIS-
related) formats, and for these conversion procedures are, in principle, only limited by the diversity of
spatial reference systems available. In the particular case of this global/European database, although
different Datums are available, they are all related to global or regional coordinate systems, what
facilitates conversion procedures and also reduces potential error propagation in modelling applications.

This first (preliminary) identification of valuable global and regional datasets that fall within the scope of
BIO_SOS reveals the availability of datasets in specific and critical areas for the achievement of
project goals, namely Land cover and Orthoimagery. Although in terms of spatial scale these datasets
are not suited to act as reference data for many tasks in the project, their thematic amplitude and
temporal quality, as well as their availability and reduced property issues, suggest that they can, at the
least, be used to suppress specific data gaps in partner’s databases at local/site level.

Table 4.3 Summary of quality indicators (global and European datasets) extracted for each INSPIRE Directive
thematic area.

THEMES Nr of Range of scales Range of Nr of diferent scales Nr of diferent domil scale i Betterscale Better Temporal Predominant
datasets resolutions resolutions luti ilable  resoluti extent date
available

nr nr nr

ANNEX | 01 Coordinate reference systems - B B
02  Geographical grid systems 1000m - 1 - 1000m - 1000m
03 Geographical names - - - -
100k -5000k - 4 - 100k 250k 1000k - 100k - 2010 2010
5000k

04 Administrative units

05  Addresses
06 Cadastral parcels
07 Transport networks R .
1977-2011 2011
- - - 2009 2009
- 30m-1000m - 4 - 30m 80m 60m 1000m - 30m  1950-2009 2009
100k -250k 1000m 2 1 100k 1000m 100k 1000m  1990-2009 2000
- 30m-1000m - 3 - 30m 250m 1000m - 30m  1989-2011 19892007 2009

08 Hydrography
09 Protectedsites
ANNEX I 01  Elevation
02 Land cover
03 Orthoimagery
04 Geology
ANNEX Il 01 statistical units
02 Buildings
03 Soil
04 Landuse
05 Human health and safety

S hNoo & ke o

50k-250k 1000m 2 1 50k 250k 1000m 50k 1000m 2006 -2008 2006

06  Utility and governmental services . R
07 Environmental monitoringfacilities 2011 2011
08 Production and industrial facilities - -
09 Agricultural and aquaculture facilities
10  Population distribution — demography
11 Area management/restriction/regulation
zones and reporting units

Natural risk zones

2008 2008

Atmospheric conditions - - - - -
Meteorological geographical features 200m -1000m - 2 - 1000m - 200m 1950 -2005 2005

Oceanographic geographical features

Bio-geographical regions
Habitats and biotopes
Species distribution
Energy resources

CooorOoOO®MOO N OCOCOWOOO®R RN

2
3
4
5
6 Searegions
7
8
9
0
1

Mineral resources
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Table 4.3 Summary of quality indicators (global and European datasets) extracted for each INSPIRE Directive
thematic area (Cont.).

THEMES Most recent i i i it
date 2011- 2011- Ft.)rma.t Im:: d CAD/CAM GIS formats Other CD:;:“"Z:: ::(I:gli’::lr National ?Gofproperty C 0 :‘::::?hes
MRD PD diversity — formats formats Griams EEa Datum issues teams
nr nr nr nr nr nr nr nr % nr nr nr
ANNEX| 01 Coordinate reference systems
02 Geographical grid systems - - - 1 0 0 1 0 1 1 0 0 1 0 0
03 Geographical names - - - 1 0 0 1 0 1 1 0 0 0 1 0
v
04 Administrative units 2010 . . . o o B R . 3 R 7 3 . o
05 Addresses - - - - - B - - - . - B .
'06 Cadastral parcels B . B . . . . . . . . . .
07  Transport networks - - - 1 0 0 2 0 1 2 0 0 0 2 0
"8 Hydrography 2011 0 0 2 0 0 1 12 1 1 0 0 12 1 0
09 Protectedsites 2009 2 2 2 0 0 1 1 1 1 0 0 1 0 0
ANNEX 11 01 Elevation 2009 2 2 2 3 0 1 0 2 3 0 25 3 0 0
02 Land cover 2009 2 11 3 2 0 4 0 3 5 0 0 3 0 2
03 orthoimagery 2011 0 0 3 3 0 1 0 1 4 0 0 3 1 0
04 Geology - 2 0 0 1 1 1 2 0 0 0 2 0
ANNEX I1l 01 Statistical units 1 0 0 1 0 1 1 0 0 - .
02 Buildings - 1 0 1 0 1 1 0 0 0 1 0
03 soil 2008 3 5 3 1 0 4 0 - - - 0 6 0 0
04 Landuse - - - - B B B
05  Human health and safety
'06  Utility and governmental services .
"7  Environmental monitoring facilities 2011 0 0 1 0 0 0 2 - - - 0 3 0 0
08  Production and industrial facilities .
09 Agricultural and aquaculture facilities
"0 Population distribution — demography
11 Area management/restriction/regulation 2008 R R . o o R ) . . . o ) R o
. zones and reporting units
12 Natural riskzones
13 Atmospheric conditions .
"4 Meteorological geographical features 2005 6 6 2 s 0 1 0 1 6 0 0 5 0 1
"5 Oceanographic geographical features -
"6 Ssearegions
"7 Bio-geographical regions - - - 1 0 0 1 0 1 1 0 0 1 0 0

"18  Habitats and biotopes
"9 species distribution
20  Energyresources

21 Mineral resources

4.2.2 Quality of test-site datasets

4.2.2.1 Brazil sites

Partner 12 identified a total of 46 datasets, evenly distributed across the three Annexes of the INSPIRE
Directive (Annex |: 10; Annex Il: 17; Annex Ill: 19). From the analysis of the identified pre-existing spatial
datasets (Appendix 3) it was possible to observe that, although a relatively small number of datasets was
identified, 63 % of the INSPIRE Themes are covered by the described database. This is an important
result, as all of the potentially critical thematic categories for the project are covered by at least one
dataset (Table 4.4). Nevertheless, it is important to stress that the associated spatial scale is often very
coarse (up to 1:500 000; Figure 4.4a).

Regarding the amplitude and diversity of temporal and spatial scales, the collected datasets present a
wide range of temporal and spatial representations. In the particular case of Partner 12, datasets span
over a temporal range of 10 years, between 2001 and 2011, being more frequent for years 2004 and
2011 (Figure 4.4b). Core thematic categories like Land cover, and Habitats and biotopes, present a
narrower temporal timeframe (2000 and 2004, respectively), but others like Orthoimagery, Land use, and
Species distribution, present a high degree of up-to-dateness (2011). As previously noted, in general the
identified datasets have low spatial resolution; only Orthoimagery (best resolution: 10 meters) and
Elevation (best resolution: 30 meters) seem to have resolutions compatible with project goals (Figure
4.4a). Nonetheless, even the datasets described under Orthoimagery would still not meet the expected
very-high resolution of BIO_SOS classification objectives.
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Figure 4.4 Internal quality indicators for Partner 12 pre-existing site spatial data: a) number of datasets according
to spatial scale; and b) number of datasets according to temporal scale (based on publishing date).

Data formats are distributed by image (12 datasets) and GIS-related formats (24 datasets),as expected,
although some thematic categories have image formats that can present harmonization problems as well
as data gaps in terms of thematic diversity (e.g. Land Use, and Habitats and biotopes). At this level, an
important issue is related to the existence of over 19 % of other formats, mainly related to PDF or other
contextual, non-geographic, data. Another issue, in terms of harmonization problems, is related to the
fact that only 34.1 % of the identified datasets are converted to some type of geographic reference
system compatible with a European format. This detail, associated to the fact that this database is from
the Southern Hemisphere, indicates that data harmonization processes related to coordinate systems
transformation is one of the main issues to consider in this particular database.

In terms of property issues, it was interesting to observe that 100% of the datasets are available for use
without the need of any type of licensing, indicating an easy access to the described datasets, which is a
clear advantage, even though some of those datasets may have problems due to non-controlled
lineages.

Table 4.4 Quality indicators (Brazil sites) extracted for each INSPIRE Directive thematic area.

THEMES Nr of Range of scales Range of Nr of diferent  Nr of diferent Predominant Predominant Beter scale Beter i extent i date
datasets resolution scales resolutions scale resolution available available
nr nr nr

ANNEX| 01 Coordinate reference systems 0
02 Geographical grid systems 0
03 Geographical names 0 - - - - .
04 Administrative units 2 2500k - 1 - 2500k - 2500k - 2007 2007
05  Addresses 0 - - - - - -
06 Cadastral parcels 1 500k - 1 - 500k - 500k - 2004 2004
07 Transport networks 1 - - - R -
08 Hydrography 2 2011 2011
09 Protected sites 4 - - - 2011 2011

ANNEX 1l 01 Elevation 4 - 30m-90m - 2 - 30m - 30m 2002 2002
02 Land cover 3 5000k 1000m 1 1 5000k 1000m 5000k 1000m 2000-2001 2001
03 Orthoimagery 9 - 10m-250m - 6 - 30m - 10m 1973 -2009 20002001 2009
04 Geology 1 500k 1 - 500k 500k - 2004 2004

ANNEX IIl 01 Statistical units 0 B R B " -
02 Buildings 0 R R R - - - R
03 soil 2 500k - 5000k - 2 - 500k 5000k - 500k - 2001 -2004 20012004
04 Landuse 5 500k 30m-250m 1 2 500k 250m 500k 30m 2000 - 2008 2004
05 Human health and safety 0
"6 Utility and governmental services 0
07 Environmental monitoring facilities 0
'8 Production and industrial facilities 0
09 Agricultural and aquaculture facilities 0 - R
"0 Population distribution — demography 1 2010 2010
"1 Area management/restriction/regulation zones 0 - - . . R
12 Naturalrisk zones 2 500m - 1 - 500m - 500m 2000 2000
"3 Atmospheric conditions 0 - - B R R .
14 Meteorological geographical features 3 0,25° - 1 - 0,25° - 0,25° 1964 -1998 1964-1990 1998
"5 Oceanographic geographical features 0 - - . . R
6 Sea regions 0 - - . . R
"7 Bio-geographical regions 2 5000k - 1 - 5000k - 5000k - 2001 2001
18 Habitats and biotopes 2 500k - 1 - 500k - 500k - 2004 2004
19 Species distribution 1 - - - 2011 2011
20 Energyresources 1 2011 2011
21 Mineral resources 0 - .
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Table 4.4 Quality indicators (Brazil sites) extracted for each INSPIRE Directive thematic area (Cont.).

THEMES Most recent Image Diversity of Global or Universities.
2011- 2011- F at CAD/CAM Othy National % of propert:
orm: 4 GIS formats e Coordinate  Regional Datum issue: Petty ion C ies (¢ ion)/Resea

date related
Systems Datum rch teams

MRD PD  diversity ra——— formats formats

nr nr nr nr nr nr nr nr % nr nr nr

ANNEX | 01 Coordinate reference systems
02 Geographical grid systems

2007 4 4 1 0 0 2 0 1 0 2 0 ? ? ?

06 Cadastral parcels 2004 7 7

07 Transport networks -

08  Hydrography 2011 0 4

09 Protected ites 2011 0 0
ANNEX Il 01 Elevation 2002 9 9

02 Land cover 2001 10 10

03 Orthoimagery 2009 2 2

PR R NN R R R R
. owonNo oo o,
. coocoooooo .
L oo wkr s N RO
. moooooor
PR R NN R R R R
. o0 r woooo .
LR o N R s N R R
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04 Geology 2004 7 7
ANNEX Il 01 Statistical units -
02 Buildings - - - - R - -
03 Soil 2004 7 7 2 0 0 1 1 1 0 2 0 ? ? ?
04 Landuse 2008 3 7 3 0 0 4 1 1 0 5 0
05 Human health and safety
06 Utility and governmental services
07 Environmental monitoring facilities

08 Production and industrial facil

09 Agricultural and aquaculture facilities B .
10 Population distribution — demography 2010 1 1 1 0 0 0 1 0 - - 0 ? ? ?

nt/restriction/regulation zones

2000 11 11 2 1 0 1 0 2 1 1 0 ? 1 ?
13 Atmospheric conditions - -
14 Meteorological geographical features 1998 13 13 3 0 0 1 2 2 1 1 0 ? 1
15 Oceanographic geographical features -

16 Searegions - - -
17  Bio-geographical regions 2001 10 10
18 Habitats and biotopes 2004 7 7
19 Species distribution 2011 0 0
20  Energyresources 2011 0 0
21 Mineral resources -
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TSSO
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4.2.2.2 Greece sites

Partner 2 identified a total of 49 datasets covering all three Annexes of the INSPIRE Directive (Annex I:
22; Annex Il: 9; Annex llI: 18). From the analysis of the identified pre-existing spatial datasets (Appendix
3), it was possible to observe that over 58% of the INSPIRE categories are covered by the database.
Only Annex Il is completely covered (100% of categories covered), denoting some important data gaps
in the other two Annexes (66.7%coverage for Annex |; 42.9%coverage for Annex lll) (Table 4.5).
Nonetheless, all themes have at least one identified dataset, which potentially represents good database
consistency. In this context, it is important to observe that the spatial scales associated to the datasets
described in these central themes (e.g. Land Cover, Land Use and Species distribution) are very coarse
when compared to project goals, being mainly coarser than 1:100 000 (Figure 4.5a).

The collected datasets present a wide range of temporal and spatial scales, which reflects on a
diverse data quality for these two general indicators. In the particular case of Partner 2, datasets cover a
range of 45 years, between 1967 and 2011, being more frequent within the interval spanning from 2003
to 2010 (Figure 4.5b). Despite this wide temporal amplitude, datasets are predominantly from recent
years, with around 41% of the entire database between 2008 and 2010. Spatial quality indicators show a
range of available scales varying between 1:5000 and 1:3 000 000, but more frequently between
1:1 000 000 and 1:3 000 000 (38.7 % of the available scales), and between 1:50 000 and 1:100 000
(35.5 % of the available scales) (Figure 4.5a).

Regarding the potentially critical themes for project goals, this particular database includes Google’s
Web Map Service as a pre-existing dataset for Orthoimagery. This represents an important positive
indication of the way pre-existing data are seen within the scope of BIO_SOS, but still, because no other
dataset was listed for this specific theme, it cannot be considered a core dataset for project goals as it
cannot be used for image classification.
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Figure 4.5 Internal quality indicators for Partner 2 pre-existing site spatial data: a) number of datasets according to
spatial scale; and b) number of datasets according to temporal scale (based on publishing date).

The described datasets present data formats distributed in image and GIS related formats. This,
together with the fact that 60%' of the datasets are in national reference systems, presents potential
difficulties for data harmonization within the project scope. In this particular case, it is important to stress
that this specific field in the metadata profile (spatial reference) was only filled in 51% of the described
databases, which affects the analysis of this indicator. As for other site databases, the use of different
local Datums can result in error propagation problems and in an important reduction of spatial accuracy
of the subsequent spatial analyses.

In terms of property issues, it is interesting to observe that only 27.5% of the database requires some
type of licensing, indicating an easy access to the collected datasets. Nonetheless, it is also important to
highlight that datasets related to Species distribution are entirely subject to licensing; the same applies to
50% of the Land use datasets.

Table 4.5 Quality indicators (Greece sites) extracted for each INSPIRE Directive thematic area.

THEMES Nr of Range of scales Range of Nr of diferent Nr of Pr Pr Better scale Better Temporal Predominant
datasets resolution scales diferent scale resolution available resolution extent date
resolutions available
nr nr nr

ANNEX| 01 Coordinate reference systems 0 R

02 Geographical grid systems 5000m - 5000m 25000m

7 50000m 100000m 5000m
’ 1000000m 250000m 500000m

03  Geographical names 1 50k 1 - 50k - 50k

04 Administrative units 1 50k 1 - 50k 50k

05 Addresses 0 - -

06 Cadastral parcels 0 N R _ . _

07 Transport networks 1 1000k 1 - 1000k 1000k - -

08 Hydrography 8 50k 1 - 50k 50k 2008-2010 2010

09 Protectedsites 4 100k - 1 - 100k - 100k - 2000-2011 200020102011
ANNEX Il 01 Elevation 4 5k-50k 30m-250m 2 3 5k 50k 30m 100m 250m 5k 30m 2009 2009

02 Land cover 3 100k 100m -250m 1 2 100k 100m 100k 100m 1990-2000 19902000

03 Orthoimagery 1 - 20cm -50cm - 2 - 20cm 50cm - 20cm 2010 2010

'04 Geology 1 50k 1 - 50k 50k 1996 1996
ANNEX I 01 statistical units 0 -

02 Buildings 0 R R . R . R

03 soil 2 1000k 1 1000k 1000k 1967-2003 19672003

04 Landuse 2 20k-3000k 2 20k -3000k 20k 1973 1973

05 Humanhealthand safety 0 - - - - - -

06 Utilityand governmental services 0 -

07 Environmental monitoring facilities 0 -

08 Production and industrial facilities 0 - - - - - -

"9 Agricultural and aquaculture facilities 1 3000k 1 3000k 3000k 2003 2003

10 Population distribution — demography 1 3000k 1 3000k 3000k 1973 1973

11 Area management/restriction/regulation 1

zones and reporting units

"2 Natural riskzones 2 500k 1 500k 500k 1989 1989

13 Atmos pheric conditions 0 - - - - - -

"4 Meteorological geographical features 5 1000k - 3000k 2 3000k 1000k 2003 2003

15 Oceanographic geographical features 0 - - - - - -

'16 Sea regions 0 -

17 Bio-geographical regions 0 - - - - - -

"18  Habitats and biotopes 3 20k-3000k 3 20k 100k 3000k 20k 2000 -2003 20002003

19 Species distribution 1 100k 1 100k 100k 2000 2000

20  Energyresources 0 R

21 Mineral resources 0

1This value considers only the datasets with coordinate system characterization, which only occurs in 51% of the described database.
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Table 4.5 Quality indicators (Greece sites) extracted for each INSPIRE Directive thematic area (Cont.).

THEMES Most recent 2011- 2011- Format Image CAD/CAM Other DlversEty of Glob‘al or National % of property > ‘ . Unwe‘rsmes
date . .. related GIS formats Coordinate Regional . Administration Companies (education)/Res
MRD PD diversity formats formats Datum issues
formats Systems  Datum earch teams
nr nr nr nr nr nr nr nr % nr nr nr
ANNEX1 01 Coordinate reference systems
02 Geographical grid systems
1 0 0 7 0 3 4 1 86 ? ? ?
"3 Geographical names - - - 1 1 0 0 0 - - - 100 ? ? ?
"4 Administrative units - - - 1 0 0 1 0 1 0 1 0 ? ? ?
"05  Addresses - - - - - . - - . . .
"06 cadastral parcels - - - - - . - - . . .
"7 Transport networks - . . 1 0 0 1 0 1 0 1 100 ? ? ?
08 Hydrography 2010 1 1 1 0 0 8 0 1 0 8 0 ? ? ?
"9 Protected sites 2011 0 0 1 0 0 4 0 1 2 0 0 ? ? ?
ANNEX1I 01  Elevation 2009 2 2 3 1 0 3 0 2 1 3 75 ? ? ?
"2 Land cover 2000 1 n 2 2 0 1 0 1 3 0 0 ? ? ?
03 orthoimagery 2010 1 1 1 0 0 1 0 1 0 1 0 ? ? ?
04 Geology 1996 15 15 1 0 0 0 1 - - - 100 ? ? ?
ANNEX Il 01 Statistical units - - - - - - - -
02 Buildings -
03 soil 2003 8 8 1 0 0 0 2 - - - 0 ? ? ?
04 Landuse 1973 38 38 1 0 0 0 2 - - - 0 ? ? ?
'05  Human health and safety - -
"06  Utility and governmental services .
07  Environmental monitoring facilities ,
"8  Production and industrial facilities - B
09  Agricultural and aquaculture facilities 2003 s s 1 0 0 0 1 0 ? 2 ?
"0 Population distribution —demography 1973 38 38 1 0 0 0 1 0 ? ? ?
11 Area management/restriction/regulation . o ) N )
zones and reporting units
"2 Naturalrisk zones 1989 22 22 0 ? ? ?
13 Atmospheric conditions - -
14 Meteorological geographical features 2003 8 8 1 0 0 0 5 0 ? ? ?
"15  Oceanographic geographical features - -
"6 Sea regions
"7  Biogeographical regions - -
"18  Habitats and biotopes 2003 8 8 2 0 0 1 2 - . . 66,6 ? ? ?
"9 species distribution 2000 1 1 1 0 0 1 0 - . . 100 ? ? ?
20  Energyresources
21 Mineral resources
P
4.2.2.3 Italy sites

Partner 8 and Partner 1 jointly collected 34 datasets, distributed across the three annexes of the
INSPIRE Directive (Annex I: 14; Annex II: 9; Annex Ill: 11). Over 55% of the INSPIRE categories are not
filled; there are thus potentially critical themes (e.g. Land Use) with no datasets in the database. From
the analysis of the identified pre-existing spatial datasets (Appendix 3), the degree of completeness of
the database is rather small at this stage, particularly for Annex Ill, with a fulfilment of only 23.8% of the
themes (Table 4.6).

Regarding the spatial quality indicators for the identified datasets, it was possible to observe that the
predominant scales are between 1:5000 and 1:10 000 (63.3% of the datasets identified®) (Figure 4.6a).
This internal quality indicator is compatible with project goals, but it is important to note that finer spatial
scales are often associated with datasets with earlier temporal ranges (between 2000 and 2006).

Concerning the temporal quality indicators, the collected datasets present wide amplitude, covering a
temporal range of 20 years, between 1990 and 2009, but being more frequent for 2009° (Figure 4.6b).
Since these results were extracted from the collected metadata, some important gaps in the filling of the
publication date field in the metadata table suggest that these preliminary temporal quality results may
be misleading. In the particular case of Orthoimagery, this theme presents a temporal range between
1997 and 2006 and it is based on aerial photographs. These datasets present a high spatial resolution
(0.5 and 2 meters resolution), and therefore they may be important ancillary data to support project
goals.

223.5% of the listed datasets in this specific database don’t have spatial scale related metadata described.
344.1% of the listed datasets in this specific database don’t have temporal scale related metadata described.
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Figure 4.6 Internal quality indicators for Partner 8 and Partner 1 pre-existing site spatial data: a) number of
datasets according to spatial scale; and b) number of datasets according to temporal scale (based on publishing
date).

In terms of data formats, only 55.9 % of the database was characterized, which denotes a limited
quantity of information to assess. In this regard, 89.5 % of the datasets characterized (in relation to this
specific quality indicator) are in GIS formats, potentially indicating less difficulty when trying to harmonize
or combine information. The data harmonization process is also limited by the type of reference system
of the datasets in the database, which is predominantly in national Datums, representing 63 % of the
described datasets. This is more prominent in some specific INSPIRE Themes, namely Land use,
Biogeographic regions, and Habitats and biotopes, while Orthoimagery and Elevation are predominantly
in global/regional Datums. Also, it is important to note that none of the characterized datasets are subject
to any type of licensing or other constraints, facilitating their access.

Table 4.6 Quality indicators (ltaly sites) extracted for each INSPIRE Directive thematic area.
THEMES Nr of Range of scales Range of Nr of diferent Nr of i i Beter scale Beter Temporal Predominant
datasets resolution scales diferent scale luti i luti extent date

resolutions available
nr nr nr
0 0

ANNEX| 01 Coordinate reference systems

5000m -100000m - 3 - 5000m 50000m - 5000m
100000m

2 Geographical grid systems

03 Geographical names
04 Administrative units
05 Addresses

06 Cadastral parcels
07 Transport networks
08 Hydrography

1000k - 1 - 1000k 1000k
50k - 1 - 50k - 50k

2k - 1 - 2k - 2k - -
2008 2008

10k - 1 - 10k - 10k - 2000-2007 2000-2007
25k 8m 1 1 25k 8m 25k 8m 2009 2009
5k-100k - 2 - 5k 100k - Sk - 1990-2009 19901999 2006
- 0,5m-2m - 2 - 0,5m2m - 0,5m 1997 -2006 1997 2006
25k - 1 - 25k - 25k - 2006 -2009 2006 2009

09 Protectedsites
ANNEXII 01 Elevation
02 Landcover
03 Orthoimagery
04  Geology
ANNEX Il 01 Statistical units
02 Buildings
03 Soil
04 Landuse
Human health and safety
Utility and governmental services

Environmental monitoring facilities

5
6
7
8 Production and industrial facilities
9 Agricultural and aquaculture facilities
0 Population distribution — demography
1 Area management/restriction/regulation
zones and reporting units
Natural risk zones 10k - 1 - 10k - 10k - 2000-2007 2000 -2007
Atmospheric conditions
Meteorological geographical features
Oceanographic geographical features

Sea regions

5k - 1 - 5k - 5k - 2005-2009 20052006 2009
2006 -2009 2006 2009

Habitats and biotopes
Species distribution
Energy resources
Mineral resources
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2
3
4
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Table 4.6 Quality indicators (Italy sites) extracted for each INSPIRE Directive thematic area (Cont.).

THEMES Most recent 2011- 2011- Format Image CAD/CAM Other Dlvers‘lty of Glol.)al or National % of property ‘ Umversftles
date " .. related GIS formats Coordinate Regional . Ci ( /Res
MRD PD diversity formats formats Datum issues
formats Systems  Datum earch teams
nr nr nr nr nr nr nr nr % nr nr nr

ANNEX1 01 Coordinate reference systems .

02  Geographical grid systems . o o R o . R R o ) R )

03 Geographical names . . . 1 0 0 1 0 1 0 1 0 ? ? ?

"04  Administrative units . . . 1 0 0 2 0 1 0 2 0 ? ? ?

"05  Addresses -

"06 cadastral parcels - 1 0 0 1 0 1 1 0 100 ? ? ?

'07  Transport networks 2008 3 3 - - - - - 1 1 0 100 ? ? ?

08  Hydrography . . . ) )

09 Protected sites 2007 4 4 - 1 0 6 4 ? ? ?
ANNEX N 01 Elevation 2009 2 2 2 1 0 1 0 2 1 1 0 ? ? ?

02 Land cover 2009 2 5 1 0 0 4 0 2 1 2 25 ? ? ?

03 orthoimagery 2006 5 5 1 1 0 0 0 2 1 1 0 ? ? ?

04 Geology 2009 2 2 1 0 0 1 0 1 1 0 100 ? ? ?
ANNEX Il 01 Statistical units - - - - -

02 Buildings

03 soil

04 Landuse

05 Human health and safety

06  Utility and governmental services

07  Environmental monitoring facilities

"8  Production and industrial facilities

09 Agricultural and aquaculture facilities

"0  Population distribution — demography

"1 Area management/restriction/regulation

. ones and reporting units

12 Natural risk zones 2007 4 4 1 0 0 1 0 1 0 1 0 ? ? ?

"3 Atmospheric conditions

14 Meteorological geographical features

"15  Oceanographic geographical features

"6 Sea regions

"7  Biogeographical regions - -

"18  Habitats and biotopes 2009 2 2 1 0 0 3 0 - . . 66,6 ? ? ?

"9 species distribution 2009 2 2 . - - . . . . . 100 ? ? ?

20  Energyresources - -

21 Mineral resources

4.2.2.4 Netherlands sites

Partner 4 was responsible for describing 60 datasets distributed across the three annexes of the
INSPIRE Directive. From the analysis of the identified pre-existing spatial datasets (Appendix 3), it could
be observed that only 41% of the INSPIRE themes are covered by the collected data. This represents an
important indicator, as some of the core thematic categories for the project were, apparently, not covered
by any dataset, namely Orthoimagery, and Habitats and biotopes. According to this analysis, only Annex
| (reference data) is well covered by pre-existing datasets; while Annex Il and especially Annex Il
(thematic data) are not representatively filled, corresponding to only 28.3% of the collected pre-existing
spatial datasets (Table 4.7). Although some core themes are not covered by the collected datasets,
there are also themes that are represented by a large number of datasets, namely Land Use (with spatial
scales ranging from 1:25 000 to 1:100 000) and Elevation (with spatial resolutions ranging from 5 to 100
meters).

Regarding the temporal and spatial scales, the collected datasets present a wide range of temporal
and spatial representations. In the particular case of Partner 4, datasets cover a temporal range of 160
years, between 1850 and 2010, but they were published predominantly between 2006 and 2010 (Figure
4.7b). Thematic categories like Transport network, Hydrography, Protected sites, Land cover, Geology,
and Land use, present a greater level of up-to-dateness in this specific database. In this context, it is
important to make a particular reference to the listed Land use datasets, as they cover a range of 159
years, being the widest range listed in all INSPIRE categories from all studied site databases. While
these themes present a high temporal quality, some of them, namely Land Cover, Geology, and Land
Use, have low predominant spatial scales (e.g. 1:50 000 and 1:100 000), which indicate that although
the datasets have a good degree of up-to-dateness, some themes may have spatial scales which are
inconsistent with project objectives. In terms of spatial scale, the datasets range from an identified scale
of 1:11 500 000 (e.g. “Military terrains 2003 [names]”) to 1:5000 (e.g. “Top25 names 2006”), being more
frequent at spatial scales over 1:11 000 (Figure 4.7a). This wide range of scales indicates the diversity
present in this particular database.
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Figure 4.7 Internal quality indicators for Partner 4 pre-existing site spatial data: a) number of datasets according to
spatial scale; and b) number of datasets according to temporal scale (based in publishing date).

Data formats are very consistent since all datasets are already in GIS formats. Although this is true,
data conversions are still needed, since it was possible to observe some diversity of spatial reference
systems, 91 % of which are national systems. The fact that only 9 % of the datasets are in European
spatial reference systems can contribute to error propagation in the data harmonization processes within
BIO_SOS. Another important issue is the inexistence (in the provided metadata) of image related
formats (e.g. Orthoimagery). Since BIO_SOS focus on image classification processes, this may
represent a major data gap for this specific database.

In terms of property issues, it is relevant that 85 % of the database requires some type of licensing,
being that only one dataset from each of the Land cover, Soils, and Land use themes are not subject of
licensing.

Table 4.7 Quality indicators (Netherlands sites) extracted for each INSPIRE Directive thematic area.

THEMES Nr of Range of scales Range of Nr of diferent scales Nr of diferent i scale Beter scale Beter Temporal extent Predominant date
datasets resolution resolutions available resolution

available

nr nr nr

ANNEX| 01 Coordinate reference systems - - B B .
- 5000m - - ) - 5000m 10000m 50000m 100000m - 5000m 2003-2010 2007

5k-11500k - 2 - 5k 250k~ 11500k - 5k - 2003 -2006 2003 2006
10k-11k - 2 - 11k - 10k - 2006 -2010 2006
- 2006 2006

02 Geographical grid systems

Beoe e

10k - 1 - 10k - 10k - 2010 2010
10k-50k - 2 - 10k - 10k - 2006 -2010 2008
10k- 1100k - 5 - 10k - 10k - 1996-2010 2008
- 5m-100m - 3 - 5m 25m 100m -

100k - 1 - 100k - 100k

Transport networks
08 Hydrography

B wwo w

09 Protected sites
ANNEX Il 01  Elevation - R
02 Land cover 2008 2008
03 Orthoimagery
04 Geology
ANNEX Il 01  Statistical units
02 Buildings
03 soil
04 Landuse
05  Human health and safety
06 utilityand governmental services

50k - 1 - 50k - 50k - 2008 2008

50k - 1 - 50k - 50k - 2006 2006
25k-100k - 3 - 50k - 25k - 1850-2009 18591900 2005 2006 2007 2009

07 Environmental monitoring facilities

08 Production and industrial facilities

09 Agricultural and aquaculture facilities

"0 Population distribution — demography

11 Area management/restriction/regulation zones and
reporting units

13 Atmospheric conditions

"4 Meteorological geographical features
15 Oceanographic geographical features
6 Searegions R R R R - N - R
17 Bio-geographical regions 10k 25m 1 1 10k 25m 10k 25m 1997-2009 2007
18 Habitats and biotopes . .
19 Species distribution
20 Energy resources
21 Mineral resources

cococococmoocococo o coocococosNnOoO RO W
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Table 4.7 Quality indicators (Netherlands sites) extracted for each INSPIRE Directive thematic area (Cont.).

HEMES M“;:f"‘ 2011- 2011- Format r':la‘: o CAD/CAM . Other m:';‘;tf ::’ba:‘:l' National % of property s
MRD PD diversity formats formats gio! Datum  issues
formats Systems Datum rch teams

C /Resea

nr nr nr nr nr nr nr nr % nr nr nr

ANNEX| 01 Coordinate reference systems R - -
02 Geographical grid systems 2010 2 1 50
0 2 100
0 12 100
0 3 100

03 Geographical names 2006
04 Administrative units 2010

2

1

1

05 Addresses 2006 1

LRI N
T RIPRIPR
© oo o
. oo o o
o oo o

06 Cadastral parcels R R

"7 Transport networks 2010 1 1 - - - - - 1 0 3 100

08  Hydrography 2010 1 3 - - - - - 1 0 5 100
09 Protectedsites 2010 1 3 - - - - - 1 0 6 100

ANNEX Il 01  Elevation . . . . . . . . A . . 0
02 Land cover 2008 3 3 - - - - - 1 0 1 0
03 Orthoimagery

04 Geology 2008 3 3 - - - - - 1 0 1 100 ? ? ?
ANNEX Il 01 Statistical units -
02 Buildings - - - - - - - - - -
03 soil 2006 5 5 - - - - - 1 0 1 50 ? ? ?
04 Land use 2009 2 2 1 1 0 0 0 1 0 4 75 ? ? ?
05 Human health and safety .
'06 Utility and governmental services
'07  Environmental monitoring facilities
08 Production and industrial facilities
09 Agricultural and aquaculture facilities
10 Population distribution — demography
11 Area management/restriction/regulation zones and
reporting units
12 Naturalrisk zones
13 Atmospheric conditions
14 Meteorological geographical features
15 Oceanographic geographical features
16 Searegions - - - -
17 Bio-geographical regions 2009 2 4 1 0 0 3 0 2 3 3 100 ? ? ?
18 Habitats and biotopes
19 Species distribution
20 Energyresources

v
21  Mineral resources

4.2.2.5 Portugal sites

Partner 9 was responsible for describing 196 and 265 datasets, respectively for sites PT1 and PT2,
distributed across the three annexes of the INSPIRE Directive (Tables 4.8 and 4.9). From the analysis of
the identified pre-existing spatial datasets (Appendix 3) for PT1 (“Sabor-Magas”), it was possible to
observe that 79.4% of the INSPIRE themes are covered by the database, fulfilling all potential critical
themes. In this database, INSPIRE categories related to Annex Il are fulfilled, and the other Annexes
have a coverage of 67% (Annex |) and 85.7% (Annex Ill). In the case of the database related to PT2
(“Peneda-Gerés”), the overall coverage percentage rises to 82.4%, although with a similar level of theme
fulfilment (Annex I: 67%; Annex Il: 100%; Annex lll: 85.7%). Within both databases, potentially critical
themes (e.g. Elevation, Land cover, Orthoimagery, Habitats and biotopes, and Species distribution),
present a high number of datasets listed, representing 42.9% (PT1) and 46.4% (PT2) of the respective
databases. In both cases, Orthoimagery corresponds to the theme with the highest number of datasets
(57 datasets).
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Figure 4.8 Internal quality indicators for Partner 9 pre-existing site spatial data (PT1site): a) number of datasets
according to spatial scale; and b) number of datasets according to temporal scale (based on publishing date).
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Figure 4.9 Internal quality indicators for Partner 9 pre-existing site spatial data (PT2site): a) number of datasets
according to spatial scale; and b) number of datasets according to temporal scale (based on publishing date).

For scale quality indicators, the PT1 and PT2 databases had similar results, although the latter
presented somewhat higher quality evaluation results. In this sense, it is important to notice that spatial
scales range between 1:25 000 and 1:1 000 000 in PT1 and between 1:10 000 and 1:1 000 000 in PT2.
These spatial scale ranges indicate predominance for 1:25 000 and 1:1 000 000 in both databases
(Figures 4.8a and 4.9a). Regarding this particular indicator, although both databases present high spatial
quality, only PT2 datasets are close to project goals. The described datasets present high temporal
quality for both databases. Temporal amplitude varies between 1971 and 2011 in both cases, but
datasets were most frequently published between 2010 and 2011 (Figures 4.8b and 4.9b). Although both
databases present similar results, temporal up-to-dateness indicators show a slight difference between
PT1 and PT2. On average, PT2 (difference between present date and most recent date: 5.5 years) is 1.1
year more up-to-date then PT1 (difference between present date and most recent date: 6.6 years).

Datum conversions for datasets present in these two databases will be needed, since it was possible to
observe some diversity of spatial reference systems, with 64 % and 66 % of national spatial reference
systems for PT1 and PT2, respectively. In these two databases, Orthoimagery presents not only the
highest number of datasets available, but also the fewest problems with conversion, since the listed
datasets are already in global/regional Datums. In terms of property issues, the proportion of datasets
requiring some type of use licence reaches 32 % for PT1 and 42 % for PT2, configuring a good result for
this specific quality indicator.

Table 4.8 Quality indicators (PT1site) extracted for each INSPIRE D/rect/ve thematic area.

Range of scales  Range of resolution  Nr of Nr of i scale i Beter scale  Beter resolution
THEMES Nr of diferent diferent available available Temporal
datasets scales resolutions extent
nr nr nr
01 Coordinate reference systems [ - - - - -
02 Geographical grid systems 4 - 1000m -50000m - 4 - 1000m 10000m 25000m 50000m - 1000m 1997 -2000
03 Geographical names 2 25k - 1 - 25k - 25k - 1996 -1998
04 Administrative units 5 25k-100k - 2 - 25k - 25k - 2009-2010
ANNEXI 05 Addresses 0
06 Cadastral parcels 0 - - - -
07 Transport networks 2 50k-1000k 2 50k 1000k - 50k - 1997 - 2000
08 Hydrography 8 25k-1000k 2 25k - 25k - 1989 -1997
"09 Protectedsites 3 100k - 1 - 100k - 100k - 2008 -2009
"01 Elevation 6 1000k 25m-80m 1 3 1000k 30m 1000k 25m 1982 -2009
ANNEXTH :oz Land cover 6 25k-100k - 2 25k 100k - 25k - 1990-2011
03 Orthoimagery 57 - 30m -1000m - 3 - 30m - 30m 1984-2011
"04 Geology 2 500k - 1 - 500k - 500k - 2005
"01 statistical units 1 25k - 1 - 25k - 25k - 2001
02 Buildings 0 - - - - -
"03 ol 4 100k - 1000k - 2 - 1000k - 100k - 1971-2004
"04 Landuse 3 100k - 1000k - 2 - 1000k - 100k - 1980 -2004
05 Human health and safety 0 - - - -
"06 Utility and governmental services 11 - - - 2007-2010
"07 Environmental monitoring facilities 10 50k-1000k 2 1000k - 50k - 1986 - 2009
"08 Production and industrial facilities 10 1000k 1 1000k - 1000k - 2010
"09  Agricultural and aquaculture facilities 4 25k -1000k - 2 - 25k 1000k - 25k - 1989 -1999
"10 Population distribution — demography 4 25k 1 25k - 25k - 1991-2001
'11 Area management/restriction/regulation zones 10 25k . 25 . 25 . 011
ANNEXH , andreportingunits
12 Natural risk zones 5 1000k 25m 1 1 1000k 25m 1000k 25m 1901-2010
"13 Atmospheric conditions 1 1000k - 1 - 1000k - 1000k - 1992
"14 Meteorological geographical features 14 50k-1000k 200m -1000m 3 2 1000k 1000m 50k 200m 1931-2007
"15 Oceanographic geographical features 0 -
"16 Sea regions 0 - - - - -
"17 Bio-geographical regions 5 25k-1000k 2 1000k - 25k - 1984-1994
"18 Habitats and biotopes 3 25k -1000k - 2 25k - 25k - 2000-2010
"19  species distribution 12 1000k 5m -10000m 0,002778" 1 4 1000k 5m 1000m 10000m 0,002778" 1000k 5m 0,002778" 1997 -2010
"20 Energyresources 1 1000k - 1 1000k - 1000k - -
21 Mineral resources 3 1000k 1 1000k - 1000k - 1991
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Table 4.8 Quality indicators (PT1site) extracted for each INSPIRE Directive thematic area (Cont.).

01 Coordinate reference systems - - .
702 Geographical grid systems 1997 2000 2000 1mon

1 0 0 4 ) 2 2 0 - - -
703 Geographical names 1996-1997 1996 - 1998 1313 1 0 o 2 o 1 o 0 0
"0a  Administrative units 2010 2010 1 1 1 0 0 5 ) 2 4 0 0
ANNEXI  "05 Addresses - - E E - E - . . .
706 Cadastral parcels - - - - - - - - - - - - - - - -
"07 Transport networks 1997 2000 2000 1 on 1 0 0 2 o 2 o 2 s0 2 0 0
"08 Hydrography 1997 1997 14 1 1 0 0 8 ) 1 o 8 0 8 0 0
709 Protectedsites 2009 2009 2 1 0 0 3 o 1 o 3 0 3 0 0
701 Elevation 1982 2009 2009 2 2 3 0 2 ) 2 1 4 0 3 3 0
ANNEXH :nz Land cover 1990 2011 o 2 1 0 0 6 o 1 o 6 0 6 0 0
03 Orthoimagery 2011 2011 0 2 57 0 o o 1 57 0 0 0 57 0
"04 Geology 2005 2005 6 1 0 0 2 o 1 o 2 100 2 0 0
"01 statistical units 2001 2001 10 10 1 0 1 ) 1 1 100 1 0 0
"02 Buildings - - - - - - - - - - - - - - - -
"03 soil 1971197919822004 2004 7 7 1 0 0 4 o 1 o 4 25 4 0 0
"04 Landuse 19801999 2004 2004 7 7 1 0 0 3 o 1 o 3 333 3 0 0
705 Human health and safety - - - - - - - - - - - - - - - -
"06 Utility and governmental services 2008 2009 2010 1 2 1 0 0 1 ) 1 ) 1 818 10 1 0
"07 Environmental monitoring facilities 1986 2009 2 s 1 0 0 10 ) 1 ) 10 s0 10 0 0
708 Production and industrial facilities 2010 2010 1 1 1 0 0 10 ) 1 ) 10 %0 10 0 0
709 Agricultural and aquaculture facilities 1989-1999 1997 1999 12 1 1 0 0 4 o 1 o s0 0 0
"10 Population distribution — demography 2001 2001 10 10 1 0 0 4 ) 1 o 0 0 3
'u Area management/restriction/regulation zones 011 011 o o i o o 0 o N o 0 o 0 o o
ANNEX I and reporting units

r
1901-1072 19741996

12 Natural risk zones 20031890-20092010 2010 1 1 1 0 0 5 0 1 0 5 0 5 0 0

713 Atmospheric conditions 1992 1992 19 19 1 0 0 1 o 1 o 1 0 1 0 0
714 Meteorological geographical features 1974 2007 4 37 3 1 0 13 o 3 2 12 71 12 0 2
"15 Oceanographic geographical features - - - - - - - - - - - - -
"16 sea regions - - - - - - - - - - - - - - - -
717 Biogeographical regions 1984 1994 7 27 1 0 0 o 2 1 4 20 4 0 1
718 Habitats andbiotopes 2000-2005 2010 2010 1 1 0 0 o 1 o 3 66,6 3 0 o
719 Species distribution 2010 2010 1 3 0 0 11 1 3 4 8 25 8 0 4
720 Energyresources . - 1 0 0 0 1 0 1 100 1 0 0
721 Mineralresources 1991 1991 20 20 1 0 0 o 1 o 3 66,6 3 0 0

Table 4.9 Quality indicators (PTZ2site) extracted for each INSPIRE Directive thematic area.

ANNEX | Coordinate reference systems 0 - - - -
02 Geographical grid systems 5 - 1000m -50000m - 4 - 1000m - 1000m 1997 -2000 1997 2000
03 Geographical names 2 25k - 1 - 25k - 25k - 1996 - 1998  1996-1997
04 Administrative units 5 25k - 1 - 25k - 25k - 2010 2010
05 Addresses 0 - - - - - - - - - -

06 Cadastral parcels 0 - - - - - - - - - -

07 Transport networks 4 25k-1000k - 3 - 25k - 25k - 1996 -2000 1997
08 Hydrography 14 25k-1000k 100m 2 1 25k 100m 25k 100m 1996 -2010 1997
09 Protectedsites 3 100k - 1 - 100k - 100k - 2008 -2009 2009

ANNEX Il 01 Elevation 13 25k-1000k 5m-80m 2 3 25k 5m 25k 5m 1996-2010 2006
02 Land cover 15 25k-100k 5m-1000m 2 2 25k S5m 25k 5m 1990-2011 2006
03 Orthoimagery 57 - 30m -1000m - 3 - 30m - 30m 1984-2011 2011
‘04 Geology 5 25k-500k - 3 - 25k 500k - 25k - 1973-2010 2005 2008

ANNEX Il '01 Statistical units 1 25k - 1 - 25k - 25k - 2001 2001
02 Buildings 4 10k-25k - 2 - 25k - 10k - 1996-2010 19972008 2010
03 soil 6 25k-1000k - 3 - 1000k - 25k - 1971-2004 197119791982
04 Llanduse 4 100k - 1000k - 2 - 100k 1000k - 100k - 1980-2004 198019951999
05 Human health and safety 0 - - - - - - - - - -

06 Utilityand governmental services 13 25k - 1 - 25k - 25k - 1996-2010 2008 2009

07 Environmental monitoring facilities 10 50k -1000k - 2 - 1000k - 50k - 1986 -2009 1986

'8 Production and industrial facilities 10 1000k - 1 - 1000k - 1000k - 2010 2010

09 Agricultural and aquaculture facilities 5 25k-1000k - 2 - 25k 1000k - 25k - 1989-1999 1989 -1999

70  Population distribution — demography 7 25Kk 5m 1 1 25Kk 5m 25k 5m 1990 -2006 2001

v, - N

1 ‘:;::s":"':iep':t"i:‘/grzz:':"°"/'eg”'a"°" 15 10k-25k - 2 - 10k 25k - 10k - 1994-2011 19942008 2011

2 Naturalriskzones 5 1000k 25m 1 1 1000k 25m 1000k 25m 1901-2010 _ 1901-1972
19741996 1990

13 Atmospheric conditions 1 1000k - - 1000k - 1000k - 1992 1992

"4 Meteorological geographical features 14 50k -1000k 200m-1000m 3 2 1000k 1000m 50k 200m 1931-2007 1974

s Oceanographic geographical features 0 - - - - - - - - - -

76 Searegions 0 - - - - - - - - - -

17 Bio-geographical regions 5 25k -1000k - 2 - 1000k - 25k - 1984-1994 1984

"18 Habitatsand biotopes 10 25k-1000k 2m-1000m 2 2 25k 1000m 25k 2m 1991-2010 2008 2010

19 Species distribution 28 25k-1000k 5m -10000m 2 4 1000k 1000m 0,002778" 25k 5m0,002778" 1853-2010 2010

20 Energy resources 1 1000k - 1 - 1000k - 1000k - - -

21 Mineral resources 3 1000k - 1 - 1000k - 1000k - 1991 1991

BIO_SOS FP7-SPACE-2010-1 GA 263435Page 40 of 130



D4.1 Report on pre-existing in situ and ancillary datasets for test sites

Table 4.9 Quality indicators (PTZ2site) extracted for each INSPIRE Directive thematic area (Cont.).

THEMES Most recent Image Diversity of Global or Universities

date 2011 42015 F.orm.at related e GIS formats e Coordinate Regional Natichals of.property Administration Companies (education)/Res
MRD PD diversity formats formats Datum issues
formats Systems  Datum earch teams
nr nr nr nr nr nr nr nr % nr nr nr
ANNEX| 01 Coordinate reference systems - - -
02 Geographical grid systems 2000 11 11 1 0 0 5 0 3 3 2 0 2 0 0
03 Geographical names 1998 13 13 1 0 0 2 0 1 0 2 0 2 0 0
"4 Administrative units 2010 1 1 1 [ [ 5 0 2 4 1 0 5 0 0
"05  Addresses - - - - - - . - -
"06 Ccadastral parcels - - - - - - . - - -
07 Transport networks 2000 11 14 1 4 4 4 4 2 4 4 75 4 4 0
‘08 Hydrography 2010 1 14 1 4 4 14 4 2 1 13 28,6 12 4 2
09 Protected sites 2009 2 2 1 4 4 3 4 1 0 3 4 3 4 0
ANNEX N 01 Elevation 2010 1 5 3 3 4 10 4 2 1 12 23 5 3 5
02 Land cover 2011 0 5 3 1 0 14 0 3 1 14 13,3 6 0 9
"3 Orthoimagery 2011 [ [ 2 57 [ 0 0 1 57 0 [ 0 57 0
"4 Geology 2010 1 3 1 [ [ 5 [ 1 0 5 100 2 1 2
ANNEX Il ‘01 Statistical units 2001 10 10 1 0 0 1 0 1 0 1 100 1 0 0
02 Buildings 2010 1 1 1 4 4 4 4 2 0 4 100 2 4 2
03 soil 2004 7 7 1 4 4 6 4 1 0 6 50 6 4 0
04 Landuse 2004 7 7 1 4 4 4 4 1 0 4 50 4 4 0
'05  Human health and safety - - - - - - - - - - -
'05 Utility and governmental services 2010 1 2 1 0 0 13 0 1 0 13 84,6 12 1 0
'07 Environmental monitoring facilities 2009 2 25 1 0 0 10 0 1 0 10 50 10 0 0
'8 Productionandindustrial facilities 2010 1 1 1 0 0 10 [ 1 0 10 90 10 0 0
"9 Agricultural and aquaculture facilities 1999 12 12 1 0 0 5 0 1 0 5 60 5 0 0
"0 Population distribution — demography 2006 5 10 2 0 0 7 0 1 0 7 0 1 0 6
-
u :;s:sm:nzafp?:;; '::‘Sm""/ regulation 2011 0 0 1 0 0 15 0 1 0 15 20 13 0 2
v
12 Natural risk zones 2010 . . i o o R o : o s o s o o
13 Atmospheric conditions 1992 19 19 1 4 4 1 4 1 0 1 4 1 4 0
"4 Meteorological geographical features 2007 4 37 3 1 0 13 4 3 2 12 71 12 0 2
15 Oceanographic geographical features - - - - - -
"6 Searegions - - - - - - - - - - - -
17 Bio-geographical regions 1994 17 27 1 0 0 5 0 2 1 4 20 4 0 1
"18  Habitats and biotopes 2010 1 1 4 2 [ 7 1 3 2 8 90 3 0 7
"9 species distribution 2010 1 1 4 4 4 16 11 4 11 46,4 12 4 16
"20 Energy resources - 1 0 0 1 0 1 1 100 1 0 0
21 Mineral resources 1991 20 20 1 0 0 3 0 1 0 3 66,6 3 0 0

4.2.2.6 United Kingdom sites

Partner 11 was responsible for describing 206 datasets distributed across the three annexes of the
INSPIRE Directive. It was possible to observe that 61.8% of the INSPIRE themes are covered by the
described datasets. Although this quality indicator can suggest the existence of potentially critical
INSPIRE themes that are not covered by any specific dataset, this does not occur in this particular
database. This is reinforced by the fact that themes like Elevation, Land cover, Orthoimagery, Habitats
and biotopes, and Species distribution, present a high number of datasets, representing 45.6% of the
entire database.

Datasets cover a temporal range of 35 years, between 1975 and 2010, and were published mostly
between 2009 and 2010 (Figure 4.10b). Thematic categories like Addresses, Elevation, and Species
distribution, present the best level of up-to-dateness. It is also important to observe that in terms of
spatial quality indicators, this database presents a high quality, ranging in scale from 1:1000 to
1:250 000. Also, the datasets listed in the Orthoimagery category present quality indicators comparable
with project classification goals (spatial resolutions between 2 and 100 meters). When combining space
and time, this database shows good adequacy to project goals, as it presents temporal range and spatial
scales compatible with local scale evaluations. An example is the theme Habitats and biotopes, which
presents a temporal range of 15 years (1996-2010) and spatial scales ranging from 1:1000 to 1:10 000.
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Figure 4.10 Internal quality indicators for Partner 11 pre-existing site spatial data: a) number of datasets according
to spatial scale; and b) number of datasets according to temporal scale (based on publishing date).

Data formats are quite consistent, since 88.3% of the datasets are in GIS formats. Nonetheless, data
conversions are still needed, since around 90 % of the listed datasets present national spatial reference
systems. The fact that only 10.2% of the datasets are in global/regional spatial reference systems can
contribute to error propagation, like in previous databases. In terms of property issues, nearly 100% of
the database will require some type of licensing, and only 58.3% of the datasets listed under
Orthoimagery are available for use without licensing.

Table 4.10 Quality indicators (UK sites) extracted for each INSPIRE Directive thematic area.

01 Coordinate reference systems 0
02 Geographical grid systems 6 1000m -100000m - 5 - 10000m - 1000m 2002 2002
03 Geographical names 0 - - - - - -
04 Administrative units 3 2,5k-50k 3 2,5k 10k 50k - 2,5k - 2007-2010 2007 2010
ANNEXI 05 Addresses 4 2,5k-10k 2 10k - 2,5k - 2009 2009
06 Cadastral parcels 1 10k 1 10k - 10k - 2006 2006
07 Transport networks 14 50k -250k 2 250k - 50k - 2002-2010 2009
08 Hydrography 30 2,5k-250k 4 10k - 2,5k - 2000-2010 2010
09 Protected sites 28 2,5k-50k 3 2,5k - 2,5k - 1996-2010 2010
701 Elevation 7 2,5k-50k 3 2,5k - 2,5k - 2008-2010 2009
ANNEXH :oz Land cover 12 2,5k -250k - 3 10k - 2,5k - -
03 Orthoimagery 36 2,5k-10k 2m-100m 2 3 10k 30m 2,5k 2m 1975-2010 2009
'04 Geology 3 250k 1 250k - 250k - 1905 1905
"01  statistical units 0 - - - - - -
'02 Buildings 5 50k-250k - 2 - 250k - 50k - 2009-2010 2009
703 soil 5 E - - E
"04 Landuse 0
05 Human health and safety 0
'06 Utility and governmental services 0 - -
'07 Environmental monitoring facilities 5 2008 -2009 2008 -2009
708 Production and industrial facilities 0
09 Agricultural and aquaculture facilities 0
"10 Population distribution — demography 0
ANNEX 111 ’11 Area management/restriction/regulation 5 2,5k-10k - 2 - 2,5k - 2,5k . 2001-2010 2010
zones and reporting units
"12 Natural riskzones 0
'13 Atmospheric conditions 0
'14 Meteorological geographical features 0
'15 Oceanographic geographical features 0 - - - - - -
"16 Sea regions 1 10k - 1 - 10k - 10k - 1997 1997
"17 Biogeographical regions 0 - - - - - -
'18 Habitats and biotopes 31 1k-10k 3 2,5k - 1k - 1996 -2010 2004
'19 Species distribution 8 2,5k-10k 2 10k - 2,5k - 2007-2010 2010
'20 Energy resources 1 50k 1 50k - 50k - 2008 2008
"21 Mineral resources 1 10k 1 10k - 10k - E
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Table 4.10 Quality indicators (UK sites) extracted for each INSPIRE Directive thematic area (Cont.).

01 Coordinate reference systems
v

02 Geographical grid systems 2002 9 9 1 0 0 6 0 1 0 6 100 ? 2
703 Geographical names - - - - - - - - - - - - - -
'04 Administrative units 2010 1 4 1 ) 0 3 ) 1 0 3 100 ? ? ?
ANNEXT '05 Addresses 2009 2 2 1 0 0 4 0 1 0 4 100 ? ? ?
'05 Cadastral parcels 2006 5 5 1 0 0 1 0 1 0 1 100 ? ? ?
'07 Transport networks 2010 1 2 1 0 0 14 0 1 0 14 100 ? ? ?
708 Hydrography 2010 1 1 1 0 0 30 0 1 0 30 100 ? 2 ?
'09 Protected sites 2010 1 1 1 0 0 28 ] 1 0 28 100 ? ? ?
:01 Elevation 2010 1 2 2 0 0 7 0 1 0 7 100 ? ? ?
ANNEX I '02 Land cover - - - 1 0 0 12 0 1 0 12 100 ? ? ?
03 Orthoimagery 2010 1 2 3 21 0 15 0 2 21 15 41,7 ? ? 17
'04 Geology 1905 106 106 2 0 0 3 0 1 0 3 100 ? ? ?
01 statistical units - - - - - - - - - - - - -
'02 Buildings 2010 1 2 1 0 0 5 0 1 0 5 100 ? ? ?
'03 Soil - - - 1 0 0 5 0 1 0 5 100 ? ? ?
"04 Landuse -
705 Human health and safety
"06 Utilityand governmental services - -
'07 Environmental monitoring facilities 2009 2 2 2 0 0 2 3 1 0 5 100 ? ? ?
"08 Production and industrial facilities -
709 Agricultural and aquaculture facilities
710 Population distribution — demography
ANNEX I '11 Area management/restriction/regulation 2010 N N . o o s o N o s 100 ) ) )
zones and reporting units
"12 Naturalrisk zones E
13 Atmospheric conditions -
14 Meteorological geographical features -
15 Oceanographic geographical features - -
'16 Sea regions 1997 14 14 1 0 0 1 0 1 0 1 100 ? ? ?
"17 Biogeographical regions - - - - - - - - - - -
'15 Habitats and biotopes 2010 1 7 1 0 0 31 0 1 0 31 100 ? ? ?
'19 Species distribution 2010 1 1 1 0 0 8 0 1 0 8 100 ? ? ?
'10 Energy resources 2008 3 3 1 0 0 1 0 1 0 1 100 ? ? ?
'Zl Mineral resources - 1 ) 0 1 0 1 0 1 100 ? ? ?
4.2.3 Comparative synthesis
4.2.3.1 Comments on the ensemble of collected databases

The analysis of internal database quality represents an important step towards a better understanding
of the capabilities of a specific database to fulfil the needs of a specific use and/or goal and/or to identify
the main data gaps associated to it. In this context, internal data quality evaluation, here only referring to
metadata evaluation, can be an agile, flexible and very descriptive process, allowing the evaluation of an
entire database with an optimised amount of effort in terms of data collection. In the scope of the
methodological framework implemented in Task 4.1 of BIO_SOS, this quality analysis also allows for
comparative standards to be set across databases (i.e. sites), enabling the identification of potential
problems and also the proposal of database specific, non-standardized, solutions.

It should be noted that results from this first metadata collection revealed a broad diversity of
methodological approaches and background to fulfil the proposed simplified metadata profile, even
though a methodological document with guidelines and instructions was prepared and circulated in the
consortium. This resulted in a diverse metadata pool, with some databases where all sites of a given
country/partner appear aggregated, instead of being described separately, and with a low percentage of
metadata completely fulfilled. These problems resulted in limitations for some analyses, specifically in
terms of database comparison across partners and sites, and highlight the need for further discussion on
metadata collection among site partners in subsequent stages of Task 4.1 (and beyond).

Considering all identified datasets, a first standard comparison can be established between the
global/regional preliminary database and the site/partner databases, in order to evaluate the quality of
those local databases in comparison to other, broader databases. In this context, and evaluating the
number of datasets described in each database, it was possible to observe that only the Portuguese and
the UK sites overcome the number of datasets available in the global/regional database. Considering
this indicator, Italian sites could benefit from the inclusion of these datasets for specific application
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contexts, since only 49.3 % of the number of datasets listed in the global/regional database was reported
for the local database (Figure 4.11a). If we consider the number of data gaps (concerning the fulfilment
of the INSPIRE themes) per database as a secondary indicator, the same pattern was observed (Figure
4.11b). These results suggest the necessity of sharing the knowledge of other potentially interesting
datasets within the BIO_SOS consortium in order to improve the local fulfilment of potentially important
data gaps.

Table 4.11 Comparison across sites in relation to the main internal quality indicators.

Ne of datasets 46 49 34 60 196 265 206
Data gaps (themes) 16 15 19 20 7 6 14
% of data gaps 95,6 100 100 91,7 67,9 72,1 100
N2 of image datasets 9 1 2 0 57 57 36
Predominant scale 500k 3000k 10k 10k 1000k 25k 10k
. . o 0,5m 2m 8m 5000m N .

Predominant resolution 30m 0,25 100m 50000m 100000m 25m 30m 0,002778 30m 0,002778 30m
Range of scales 500k - 5000k Sk - 3000k 2k - 1000k 5k - 11500k 25k - 1000k 10k - 1000k 1k - 250k
Range of resolutions 10m - 1000m 0,25° 20cm - 1000000m 0,5m - 100000m 5m - 100000m 5m - 50000m 0,002778° 2m - 50000m 0,002778° 2m - 100000m
Predominant date 2004 2010 2006 2006 2011 2010 2009 2010
Range of dates 1964 - 2011 1967 - 2011 1990 - 2009 1850 - 2010 1901 - 2011 1853 - 2011 1905 - 2010
Diversity of Coord. Systems 2 5 3 2 7 8 2
Property issues (%) 0 30,6 23,5 85 20,9 26,4 89,8

300 25

250 0 :
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200
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1580
100 10
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Figure 4.11 Comparison between the global/regional database and the several site databases for: a) number of
datasets inventoried and described; and b) number of datasets with data gaps considering all INSPIRE Themes.

These differences between the global/regional database and the site databases suggest that partners
may have not recognized most of the datasets present in the global/regional database as valid datasets
to fit the purposes intended for the local databases. Although this can be the case, it was interesting to
observe that, from the group of partners whose inventories fell far below the global/regional database in
terms of dataset number, only few listed datasets related to Orthoimagery in their specific databases. In
each local database, for most cases, many (or all) the datasets described in the global/regional database
could have improved the fulfilment of these potential data gaps.

Another important issue related to the implementation of this methodology is the completeness
associated to the fulfilment of the proposed metadata profile. The collected metadata revealed that
partners found some difficulties in the fulfilment of the metadata profile, as shown by the number of
datasets which were under-described (only the Portuguese datasets fall below 90 % of incomplete
metadata descriptions; Table 4.11). Given this scenario, some evaluations based on these incomplete
metadata may produce misleading results, particularly those based on the less fulfilled metadata and for
related quality indicators (e.g. spatial quality, property, data format, reference systems).

In terms of spatial quality, spatial scales range between 1:1000 and 1:11 500 000, considering all
databases described (Figure 4.12a). This very high range of spatial scales indicates the potential
existence of difficulties to compare results across sites/partners. This poses a serious problem to the
achievement of project goals. Even if considering the range of predominant scales, although narrower, it
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still ranges from 1:10 000 (United Kingdom) to 1:3 000 000 (Greece), highlighting this harmonization
problem across sites.
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Figure 4.12 Internal quality indicators for all pre-existing datasets: a) distribution of dataset spatial scale (x103 ) by
partner; and b) distribution of dataset temporal scale by Partner (based in publishing date) [outliers were eliminated
from the representation to improve the comparison across databases].

In terms of temporal quality, the scenario is slightly different since the predominant dates range from
2004 to 2011 (Figure 4.12b). Additionally, temporal amplitude of all datasets ranges from 1850 to 2011
(spanning over 162 years), and it presents, with the exception of the Italian database, a predominance of
datasets from years 2010 and 2011, allowing to consider that this temporal range is suitable to support
future analyses and evaluations in the project. In this context, the results show that the temporal and
spatial quality of the databases described should be reinforced in order to promote the harmonization of
spatial and temporal suitability within those INSPIRE categories that are critical for BIO_SQOS. This could
act as an important factor to promote the overall achievement of project goals.

4.2.3.2 Results across Annexes of INSPIRE

When looking with more detail into the databases in terms of the distribution of the datasets within the
Annexes of the INSPIRE Directive, it was possible to observe that the temporal range present in each
dataset varies greatly across partners, but it is maintained with some stability when comparing within
each of the three Annexes (Annex I: predominantly between 2007 and 2010; Annex |l: predominantly
between 2008 and 2011; Annex lll: predominantly between 2007 and 2010). These results highlight the
up-to-dateness of the databases regarding the three Annexes but they differ greatly when comparing site
databases (Figures 4.13, 4.14 and 4.15).

Results show that, in relation to Annex | (Reference information), the PT1 site presents the best
temporal amplitude (1982-2010) although it presents spatial scales over 1:25 000 (between 1:25 000
and 1:1 000 000). In this context the UK dataset presents a more consistent database concerning the
number of datasets and their temporal resolution, associated with better spatial scales (varying between
1:2500 and 1:250 000). Still regarding Annex |, it is important to notice that the databases from The
Netherlands and from ltaly also present suitable distributions in terms of spatial scale (between 1:5000
and 1:1 100 000 and between 1:2000 and 1:250 000 respectively), although the latter database is less
representative in terms of quantity. It is also important to stress that while all other sites present spatial
scales closer to the target quality of BIO_SOS, the Brazilian database presents coarser scales and
resolutions for the identified datasets.
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Figure 4.13 Internal quality indicators for all pre-existing datasets in INPIRE Annex I: a) distribution of dataset

spatial scale (x103 ) by partner; and b) distribution of dataset temporal scale by partner (based on publishing date)
[outliers were eliminated from the representation to improve the comparison across databases].

Concerning Annex Il (Thematic information), it was interesting to observe that the databases from the
UK and Brazil sites present the widest indicator amplitude from all databases. The UK database was
found to be the most consistent in terms of dataset quantity and temporal range. Regarding the latter
indicator, Portuguese sites databases also present a good temporal consistency. Once again, the UK
site database presents datasets with the highest spatial resolutions (mainly between 1:2500 and
1:10 000). By analysing further this particular Annex, it is possible to observe that, although the temporal
amplitude is narrow (datasets published predominantly between 2008 and 2011), the datasets from year
2011 are only from the Portuguese sites (together with over 90 datasets), shifting the measure of central
tendency to a more up-to-date value. This contrasts with the lower representativeness of the
Netherlands database (with 5 datasets). Results for these two indicators, together with the diversity of
coordinate systems and the previously discussed harmonization problems, would suggest that there may
be some difficulties to meet project goals, since this Annex includes not only Orthoimagery but also
ancillary data for EO data calibration (e.g. elevation models) (see Deliverable 8.5: Project Management
and Quality Assessment Plan). The foreseen acquisition of satellite imagery will contribute to address
and overcome this limitation, provided that access to compatible critical ancillary datasets is also
guaranteed.

As for Annex Il (Thematic information: support data), results revealed a wide diversity and
heterogeneity of results across databases. From a smaller quantity of datasets (e.g. Italian database) to
a more expressive database covering a wider temporal range (e.g. PT2 site), it was possible to find a
wide diversity in the collected databases. These results follow the analysis of thematic gaps within the
databases where it was possible to observe that these data gaps are more prominent in Annex Il for all
databases (Table 4.11). Once again the UK database presents the best spatial scale and resolution,
reflected in terms of temporal database consistency (number of data versus temporal range).
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Figure 4.14 Internal quality indicators for all pre-existing datasets present in INPIRE Annex Il: a) distribution of
dataset spatial scale (x1 0'3) by partner; and b) distribution of dataset temporal scale by partner (based on
publishing date) [outliers were eliminated from the representation to improve the comparison across databases].
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c) Figure 4.15 Internal quality indicators for all pre-existing datasets present in INSPIRE Annex Ill: a)
distribution of dataset spatial scale (x1 0'3) by partner; and b) distribution of dataset temporal scale by

partner (based on publishing date) [outliers were eliminated from the representation to improve the
comparison across databases].

4.2.3.3 Final overarching remarks

Following these database analyses, a key issue regarding this internal quality evaluation is represented
by the differences in the results from the spatial scale oriented analyses in comparison with the results
from the temporal scale oriented analyses. This may result from the difficulties, already mentioned
above, concerning the fulfilment of the metadata profile by site partners. In this context, results show that
the datasets considered for the temporally oriented analyses are only based on 69.6 % of the number of
datasets used in the scale oriented analyses, due to the fact that many temporal scale metadata are
missing from the database descriptions. This also suggests that results for some indicators may have at
this stage an important bias in relation to the reality of each database, and so they must be interpreted
with caution.
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Considering indicators related to spatial and temporal quality, the inventoried datasets present some
difficulties in terms of integration and harmonization of pre-existing data, but also when considering the
quality of future datasets resulting from BIO_SOS (WP4, WP5 or WP6), as these will be conditioned
by the quality of pre-existing datasets in case these are used in any of the several application contexts
(see section 5 of this deliverable). In this context, it is also important to verify that the number of different
coordinate systems is very diverse, and that in some cases, e.g. Portugal and Greece sites, national
systems are predominant. This is an important and critical indicator for data harmonization and error
propagation within the project, and so much care should be taken in the early stage of data sharing and
modelling.

Finally, in terms of property issues of the databases, it is interesting to notice that only the Brazilian
database has no licensing constraints, contrasting with the UK and Netherlands databases which have
90 % and 85 % of licensing needs, respectively. Although this can be seen as a minor problem, as part
of the described datasets may be used with existing and/or future protocols, it can also bring specific
problems if the datasets in question are critical for any particular use within the project.
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5. A framework for external quality evaluation

5.1  Context and concepts

This section will focus on the concept of external quality, which corresponds to the level of similarity
between the characteristics of a product and the user's needs or expectations, in a given application
context. The concept of “external quality” is generally recognized as the definition of quality in the largest
sense: “totality of characteristics of a product that bear on its ability to satisfy stated and implied needs”
(ISO 8402: 1994); thus, external quality is often defined as “fitness for use” or “fitness for purpose”.
Within this perspective, external quality is not absolute and the same product can have different quality
to different users and/or in distinct application contexts (Figure 5.1).

A

el
y
e

External Quality 2

User needs 1

Internal Quality

Data that
should have
been produced

Data produced User needs 2

User needs n

Figure 5.1.Concepts of internal and external data quality (Devillers and Jeansoulin, 2006).

However, the evaluation of external quality as a process is not totally isolated from internal quality
evaluation rather it actually requires information describing internal quality (Figure 5.1). As an example,
the evaluation whether a specific dataset fits the user’s needs depends on the adequacy of attributes like
spatial and temporal extent (which describe internal quality), i.e. if the data represent the focal territory
and the temporal coverage required in the user’s context of application.

The evaluation of the external quality is a crucial issue for the determination of uncertainty, to avoid
using data for which the potential impact on end-user’s decisions is deemed unacceptable. This issue is
even more sensitive and complex nowadays, considering the increasing number of geospatial data users
(often with limited knowledge/training on geographical information systems) associated to the easier
access to geographical data and GIS applications, which makes possible to combine data from different
sources and with different quality characteristics for analysis and decision-making (Boin, 2008; Devillers
et al., 2005, 2007; Devillers and Jeansoulin, 2006). Therefore it is important to help the user to evaluate
the “fitness for use” of a dataset for a specific problem. Basically, the external quality evaluation task can
be looked as a process for establishing the user’s (and ultimately the end-user’s or stakeholder’s)
confidence that the inputs (datasets), processes and outcomes derived to solve a specific problem fulfil
the expectations (or at least the minimum requirements).

Although the concept of fithess for use is becoming a common standard, little research has been done
on this subject, and the information necessary for the assessment of fitness for use is yet not included in
metadata standards, which are mostly oriented in a data producer’s perspective (Devillers et al., 2005).
In addition, the unavailability of commercial software packages and of well-established methodological
procedures to perform the evaluation of external quality is quite limiting for data users, and so the
comparison between data characteristics and user’s expectations, which define the external quality, is
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most often done intuitively (Grum and Vasseur, 2004). Nevertheless, in the last decade a few efforts
have been done for the implementation and establishment of methods and models for external quality
evaluation (e.g. Devillers et al., 2005, 2007; Gervais et al., 2009; Vasseur et al., 2003), but more work
has to be done before a consensual methodological framework is established.

Quality characteristics and indicators for internal evaluation are well documented (e.g., ISO
international standard, 1ISO 19113:2002 and ISO 19114:2003) in the literature, whereas for external
quality evaluation only a few suggestions can be found. Wang and Strong (1996) identified four
dimensions for external quality indicators, based on a survey conducted with approximately 350 users of
non-geospatial data: i) Intrinsic data quality (e.g. believability, accuracy, objectivity, reputation); ii)
Contextual data quality (e.g. value-added, relevancy, timeliness, completeness, appropriate amount of
data); iii) Representational data quality (e.g. interpretability, ease of understanding, representational
consistency, concise representation); and iv) Accessibility data quality (e.g. accessibility, access
security).

For spatial data, Bédard and Valliére (1995) proposed six characteristics to define “quality”:
= Definition: to evaluate the nature of data and the object it describes;
= Coverage: to evaluate whether data information about space and time meet user needs;

= Lineage: to find out data origin, their acquisition objectives and methods, to evaluate if the data
meet user needs;

= Precision: to evaluate if data has value (utility value) and is acceptable (in terms of spatial,
temporal, thematic,...quality) for an expressed need;

= Leqitimacy: to evaluate the official recognition and the legal scope/extent of data; and

= Accessibility: to evaluate the ease with which the user can obtain the data (e.g. cost, time frame,
format, confidentiality).

The proposed methodological framework for external quality evaluation of pre-existing datasets in
BIO_SOS, described in the following section, will be based on the data quality characteristics presented
by Bédard and Valliere (1995). Ideally, external quality evaluation should be done based on both data
and metadata. However, the proposed methodological framework is solely based on metadata
catalogues provided by project partners, considering the limitations imposed by the existence of many
different datasets owners and related data access constraints.

5.2 A proposed framework for external quality evaluation of pre-existing datasets

5.2.1 General features of the framework

The methodological framework will be based on the definition of external data quality “... as the degree
of similarity between the user’'s needs and the data, expressed in the same reference frame” (Deviller
and Jeansoulin, 2006). This definition implies that user context is central and that his requirements
determine the whole evaluation process. In this sense we argue that, in order to assess external quality,
all partners (and end-users) in BIO_SOS must be involved in this process.

In general, two main categories for the evaluation of geospatial data fithess for use are documented in
the literature. One of the approaches is based on standards (“standard-based”), comparing the intrinsic
uncertainty of the data with acceptable levels of uncertainty; the other approach is based on the study of
risk (“risk-based”), thus evaluating the potential impact of uncertain data on the decisions that the user
wants to take (Agumya and Hunter, 1999; Devillers and Jeansoulin, 2006). Although we can argue that
the latter approach is potentially more informative than the former, because it can give an estimation of
the consequences of uncertainty, it is also recognized that risk is a complex concept and is not yet easily
measurable in many contexts, which often makes risk estimates subjective (e.g. Agumya and Hunter,
1999; Vasseur et al., 2006).

BIO_SOS FP7-SPACE-2010-1 GA 263435Page 50 of 130



D4.1 Report on pre-existing in situ and ancillary datasets for test sites

The ontological approach for quality evaluation proposed by Vasseur et al. (2006) is contained in the
standard-based category of approaches. Ontology can be described as a framework to carry out a clear
and concise description of terms and concepts that are employed so they can be exchangeable and
interpreted by others (Hunter, 2002 cit. Devillers and Jeansoulin, 2006). Therefore, ontology can help the
evaluation of similarities between user’s needs or expectations, defined as the ontology of the problem,
and the characteristics of the data (ontology of the product; Vasseur et al., 2006). These two ontologies
provide two comparable models that can be represented in quality matrices. The comparison of those
two matrices (representing the producer’s vs. the user’s perspective) provides a quantitative way to
measure external quality, defined by Frank et al (2004) as “utility value”. In this context, the existence of
a common framework reference and of a common language is crucial, thus assuring a geo-semantic
reference that makes interoperability possible. Sboui et al. (2009) highlight the importance of
(geo)semantic interoperability to facilitate the correct interpretation and use of data/metadata.

Nonetheless, it should be clear that the concept of external quality, as the ability to satisfy the user’s
needs, is a dynamic, fuzzy and complex process, which is context specific and sensitive to user and use.
Therefore, the evaluation of external quality is by definition a continuous process, which can even be
understood as an iterative process (of continual improvement) that converges towards the satisfaction of
user requirements (Vasseur et al., 2006).

5.2.2 Protocol for assessing external quality of datasets in BIO_SOS

As already mentioned above in this section, external quality evaluation in this proposed methodological
framework places the user’s context at the core of the process, as his requirements will determine the
evaluation process. Therefore, each partner/user/reference user (See D2.3) must be involved in the
process by defining relevant criteria for evaluation within the framework.

To evaluate datasets from an end-user, objective-oriented and data-centric perspective, we propose
measuring the overall and row-wise matching between an ‘“internal quality” matrix (detailing the
characteristics of the data from the producer’s point-of-view, usually detailed as metadata) and an
“expected quality” matrix (describing the required characteristics of the data for the user context) (Figure
5.2). Quality matrices are central to the evaluation framework proposed in this section, and they are
formed by i={1,2,...,m} rows, with m being the number of relevant application contexts where a given
dataset may be used, and j={1,2,...,n} columns, with n representing the number of quality indicators (see
Figure 5.2). Application contexts, which correspond to the possible uses of data, and the quality
indicators used to evaluate data quality in BIO_SOS, are described later in this section. For the internal
quality matrix the filling of all rows will be the same because internal quality is independent of the
application context.
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Figure 5.2 Quality matrices and workflow of the proposed framework for external quality evaluation of datasets in
BIO_SOS.

The matrices of internal (4 = [a;;]m«») and expected (B = [b;;],x») data quality must be established
within the same geo-semantic reference frame, thus allowing a comparison between A and B. This
comparison is performed element-by-element for each listed application context (row-wise) and is
supported by a rule-based system that uses metadata on the indicators (e.g.: variable type, domain,
optimization sign, etc.). The comparison between A and B generates a final external quality binary matrix
(€ = [ci;lmxn) Where each element is within the Boolean domainc;; = {0,1]; values equal to 1
correspond to conformities, and 0’s to non-conformities, between internal and external quality. In
general, a higher degree of overlap between these matrices is indicative that the spatial data element
better fulfils or covers the end-user’s requirements specified for a given objective or application context.
This approach has an analogy with the perspective of gradual influence of the dataset quality on the
user’s decision about the suitability of data for a specific application context, as described by Frank et al.
(2004): “the higher the quality, the better the decision”.

From the external quality matrix, it is possible to calculate, for a given dataset &, its external quality
(fitness for use) for a given application context i (i.e. @, ;; see Eq. 1) , as well as its overall external
quality for the specified set of application contexts (i.e. ,; see Eq. 2).

Qus = (5 EJerciy) x 100 (Eq. 1)

Q= (—=%2, %, c,;) X 100 = (2 X2, 0 ) x 100 (Eq. 2)
The general workflow is defined as a six-stage process follows (adapted from Vasseur et al., 2006):

i) Stage 1 (“conceptualization”) includes stating the questions and the working hypotheses
expressed as an ontology of the problem; this comprises the definition of quantitative indicators
or measures that better characterize the data required for the specified application context, which
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may use internal quality measures such as lineage, spatial and temporal extent, etc. — this stage
corresponds to a geo-semantic convergence between the producer and user contexts;

i) Stage 2 must specify indicators that represent critical factors (CF) i.e. an indicator that, if not
fulfiled, may result in considering the dataset automatically unfit within a given application
context;

i) Stage 3 should clarify what is necessary at the beginning, including the quality requirements for
each application context, i.e. building the expected quality matrix;

iv) In Stage 4, the inspection of metadata catalogues should be used to detail data quality
characteristics and to build the internal data quality matrix;

v) In Stage 5, the comparison of the internal and expected quality matrices is used to generate the
final external quality matrix;

vi) Finally, in Stage 6, based on the external quality binary matrix, the indices defined in Eq. 1 and 2
are calculated and their values entered in a decision framework as described below.

In the context of BIO_SOS, the ontology of the problem within the conceptualization stage can be
expressed as three main application contexts (or “types of uses”) for pre-existing datasets (Figure 5.3):

i)  Direct support for production of habitat maps for training and test sites (WP5, WP6 and WP7)
a. Pre-existing data will be used as input for EODHaM 2™ and 3™ stages, under
implementation within WP5 and WP6 (Task 6.6) for training sites, and then for test sites in
WP7, as described in the Service of Chain of deliverable D3.1.

i)  Support for sampling design, namely for:
a. Collection of new on-site data (e.g. flora, vegetation, fauna, soil) (WP4, Task 4.4) for both
training and test sites;
b. Validation data from test sites to be used in WP7 (e.g. on-site collection of data on land
cover/land use, GHC and Annex | habitat types) (WP4);
c. Recording and mapping of pressures/threats (e.g. local collection of census data to
identify areas submitted to agricultural abandonment) (WP4).

i)  Support for modelling, as predictor or response input variables, for individual species, habitats,
landscape, ecosystems state, diversity indicators, pressures (WP6), e.g. in:

a. Task 6.3, to provide data for ecosystem state and functions assessment, as required to
assess soil/vegetation interactions, soil physical degradation, stoniness;

b. Task 6.5 and Task 6.7, to supplement existing datasets with data on fine spatiotemporal
threats (e.g. soil degradation, land use and land abandonment), as required to
demonstrate the adequacy of the BIO_SOS approach across a range of pressures in and
around Natura 2000 areas;

c. Task 6.2, Task 6.4 and Task 6.7, to create a dataset on landscape pattern at multiple
scales (e.g., local, landscape) in order to explore their potential for predicting both local
biodiversity attributes (e.g., species richness, abundance, diversity) according to
ecological theory, and ongoing pressures and threats, as required for indicator estimation.

The quality indicators to use in the comparison of the two matrices are integrated within the main data
characteristics proposed by Bédard and Valliére (1995), as presented in Figure 5.4 and described in
Table 5.1.

BIO_SOS FP7-SPACE-2010-1 GA 263435Page 53 of 130



D4.1 Report on pre-existing in situ and ancillary datasets for test sites

| Pre-existing data I

|
! ! !

WP5: EODHaM 2™ and 3 stage? h h
WP6: Conversion of LC maps to _ , , WP6: EODHaM modeling
habitat maps WP4: On site data collection development

WP7: EODHaM application ) y )

Applicati text 1 A h
pplication context 1: L . L .
Production of GHCs and Annex | Appllcathn comfext 2: Appllcatlon context 3

. Sampling design Predictor or response variables
habitat maps ) ) )

Figure 5.3 Main application contexts of pre-existing data in BIO_SOS.
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Figure 5.4 Data characteristics and quality indicators hierarchy.

The external quality of a dataset for any given application context can be classified under a scheme in
which gaps, non-conformities and criticalness are considered (Figure 5.5). Once this assessment is
carried out, users can have a better picture about which datasets are, and are not, fit for use for each of
the application contexts. Conversely, it is also possible to make a summary by application context,
identifying which contexts/types of use have all data quality requirements fulfilled, which ones can be
improved, and which ones have important (critical) gaps. This iterative evaluation process is expected to

promote a data quality improvement cycle to gradually approximate data characteristics to the user’s
needs.
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Table 5.1 Quality indicators description in the context of external quality evaluation.

Quality indicator

Typology

Spatial extent

Temporal extent

Lineage description in metadata

Thematic accuracy

Thematic precision

Spatial scale

Producer recognition

Access and use constraints

File formats

Internal/Expected Indicator
description

Category of the INSPIRE metadata
profile

Bounding box of dataset spatial
extent (x max; x min; y max; y min)

Date or temporal interval of dataset

Data production methods are
described in metadata? [No, Yes]

Thematic accuracy of dataset (%)

Confidence interval of thematic
accuracy (%)

Spatial scale of dataset

Type of recognition of dataset
producer

Type of conditions for access to
datasets as described by Article

5(2)(b) and Article 11(2)(f) of Directive

2007/2/EC.

Type of file formats
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Adequacy of the data typology for user
requirements

Degree of intersection between the spatial
extent of data and the spatial extent required by
user

Degree of intersection between the temporal
extent of data and the temporal extent required
by user

Existence or inexistence of information in
metadata about data production methods (in
case of demand by user)

Degree of intersection between the degree of
accuracy of available data and user’s needs for
data accuracy

Degree of intersection between the confidence
interval of thematic accuracy of available data
and user’s needs for thematic precision

Degree of intersection between the spatial scale
of dataset and user requirements for spatial
scale

Degree of intersection between producer
recognition and user’s demand for producer
recognition

Existence or inexistence of conditions for data
access and use

Adequacy of file formats for user requirements
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Figure 5.5 Decision tree to assess fitness for use of datasets in BIO_SOS.

5.2.3 Application examples

In this section we provide two examples of implementation of the proposed methodology for external
quality evaluation of pre-existing datasets in BIO_SOS. For simplicity, the first example is based on a
simulated dataset (a hypothetical product from the project), and then an illustration with actual BIO_SOS
pre-existing datasets is provided based on metadata from the Portuguese test site PT2.

(a) With expected project products

Consider a given simulated dataset in shapefile format corresponding to an Annex | habitat map (spatial
scale 1:5000). The dataset was produced within BIO_SOS project (with no restrictions to access and
use) for year 2011 and with a thematic accuracy of 90 % and associated precision of 5 %. The spatial
extent of the dataset is defined by a bounding box with x-max 1000m, x-min 10000m, y-max 5000m and
y-min 25000m. This example of implementation of the methodology evaluates the external quality of the
described Annex | habitat map dataset for three application contexts within BIO_SOS (mostly related
with WP6) and related to biodiversity indicators targeted by the project (see deliverable D2.1): (i)
estimation of abundance of selected species, (ii) analysis of landscape fragmentation, (iii) estimation of
habitat extent (Figure 5.6).

The “fitness for use” results show that the simulated Annex | habitat map would only be totally fit for the
application context “extent of select habitats” (Figure 5.6). For the application context “abundance of
selected species”, the dataset would only partially fit because the typology and file formats are not in
conformity with user requirements. However, these two quality indicators are not considered as critical
factors by the user (Figure 5.6). The specified dataset would not fit for use in the application context
“landscape fragmentation” because it would fail in meeting two critical factors as defined by users, i.e.,
thematic accuracy and spatial scale (Figure 5.6).
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Annex | habitat map
Quality indicators
Application
contexts . N N
L Th t Th it Prod Al d
Typology Spatial extent |Temporal extent |ne_ag_e ematic er_ne_l ¢ Spatial scale ro uf:_er cess _:-m_ use File formats
description accuracy precision recognition restrictions
Internal quality matrix
Abund f 1000 10000 5000
undance of Habitats 2011 Yes 90% 5% 5000 Official No restrictions Shapefile
selected species 25000
Land: 1000 10000 5000
an scapg Habitats 2011 Yes 90% 5% 5000 Official No restrictions Shapefile
fragmentation 25000
Extent of select 1000 10000 5000
e.n of selec Habitats 2011 Yes 90% 5% 5000 Official No restrictions Shapefile
habitats 25000
Expected quality matrix
Al f 1000 10000 5000
bundance of Land cover 5 2010- 2011 Yes 290% <10% 10000 Offical No restrictions DXF
selected species 25000
Landscape Land cover OR | 1000 15000 5000 - - .
fragmentation Habitats 50000 2011 Yes 2 95% <5% <2000 Official No restrictions Shapefile
Extent of select 1000 10000 5000
ent of selec Habitats 2011 Yes >80% <10% <10000 Official No restrictions Shapefile
habitats 25000
External quality matrix
Al f
bundance of 0 1 1 1 1 1 1 1 1 0
selected species
Landscapo 1 0 1 1 0 1 0 1 1 1
fragmentation
Extent of select
habitats 1 1 1 1 1 1 1 1 1 1
Critical factors are represented in blue w ith bold lettering
Fitness for use _
i) Fitness for use
by application
class
context
Abundance of
selected 80,00% Partially fit
species
Landscape. 70,00%
fragmentation
Extent of select
100,00%
habitats ° il
Overall finess 83,33%
for use

Figure 5.6 Internal, expected and external quality matrices of a simulated Annex | habitat map resulting from
BIO_SOS, and derived ‘“fitness for use” for three specific application contexts: abundance of selected species,
landscape fragmentation, and extent of selected habitats.

(b) With pre-existing spatial data

Considering the flexibility of the proposed methodological framework, one can either evaluate a dataset
for different application contexts (“dataset-oriented” evaluation) or, as in the following example, if there
are pre-existing data in conformity with user requirements for a specific application context (“context-
oriented” evaluation).

Consider the sampling design for collecting species data as an application context, and the results of
internal quality according to INSPIRE categories for pre-existing datasets from the PT2 test site (Table
4.9 section 4). For the above application context, seven dataset categories (displayed as table rows in
Figure 5.7), usually used as input variables in model-based sampling designs, were selected for external
quality evaluation.
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Sampling design for collecting species data/ PT2/ PNPG
Quality indicators
Datasets (INSPIRE
categories) T - -
Typology Spatial extent Temporal extent Llne.ag.e Thematic Ther.na,"c Spatial scale Produf:tzr Acess and use restrictions File formats
description | accuracy | precision recognition
Internal quality matrix
508891 4503827 25k - 1000k / . Non-commercial / available to use
i - - - - f
Blevation Bevation 742483 4677069 1996 - 2010 5m- 80m Official without icensing GIS formats
508891 4503827 - . .
- - - - - f
Geology Geology 742483 4677069 1973 - 2010 25k - 500k Official Need to request licensing GIS formats
Conditions unknow n/Non-commercial/
508891 4503827 25k - 1000k / - "
Hydrography Hydrography 742483 4677069 1996 - 2008 - - - 100m Official need to request licensing / available to GIS formats
use without licensing
508891 4503827 25k - 1000k / . Non-commercial / available to use
- - - - f
Land cover Land cover 742483 4677069 1990 - 2009 5m- 1000m Official without icensing GIS formats
Meteorological geographical Meteorological 508891 4503827 50k - 1000k / - Non-commercial / available to use
1931 - 2007 - - - Official GIs f it
features geographical features | 742483 4677069 200m - 1000m o without licensing ormats
p 508891 4503827 - " .
Soil Soil 742483 4677069 1990 - 2000 - - - 25k - 1000k Official Need to request licensing GIS formats
P — 523541 4527099 25k - 1000k / L Non-commercial / available to use
Species distribution Species distribution 681661 4642479 1853 - 2010 - - - 5m- 10000m Official without licensing GIS formats
Expected quality matrix
547572 4611544 . Non-commercial / available to use
) s u o < f
Blevation Bevation 603371 4659434 1990 Yes 75% 10% 100k/ <80m Official without icensing GIS formats
547572 4611544 . Non-commercial / available to use
> 2 9 f
Geology Geology 603371 4659434 1990 Yes 75% 10% 100k Official without icensing GIS formats
547572 4611544 . Non-commercial / available to use
s N o < f
Hydrography Hydrography 603371 4659434 2001 Yes 75% 10% 100k/ <80m Official without icensing GIS formats
547572 4611544 . Non-commercial / available to use
R " o < f
Land cover Land cover 503371 4659434 2000 Yes 75% 10% 100k/ <80m Official without lcensing GIS formats
Meteorological geographical Meteorological 547572 4611544 S5 - Non-commercial / available to use
21970 Yi 75% 10% 100K/ <80 Official GIS f it
features geographical features 603371 4659434 es m il without licensing ormats
6 547572 4611544 . Non-commercial / available to use
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Figure 5.7 Internal, expected and external quality matrices of seven dataset categories and derived fitness for use
to support a model-based sampling design for collecting species data in BIO_SOS.

The external quality evaluation results show that none of the considered dataset categories would be
fully fit for use in the selected application context, due to the inexistence of information for three quality
indicators. Since none of these indicators was marked as a critical factor for the application context in
analysis, four of the dataset categories were considered partially fit (Figure 5.7). The remaining three
dataset categories were evaluated as unfit since they failed in critical factors.

These results highlight the importance of collecting a more complete metadata profile to describe pre-
existing (and new) data throughout the project, as will follow in the next stages of Task 4.1. Complete
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metadata should at least be provided for “core” datasets, including information about thematic accuracy
and error tolerance, as well as information on data production methods (“lineage”). This additional
information will be very important, not only for the implementation of the proposed methodological
framework for external quality evaluation, but also as a tool for monitoring the quality of project outputs.

5.3 Perspectives for implementation

Examining quality features of geospatial data is a crucial aspect for assessing its fitness for use in the
context of scientific research, decision making or other application environments. This topic has now
become a key issue for both users and producers of geographic information (Hunter and De Bruin,
2005). The methodological framework for external quality evaluation proposed and illustrated in the
previous sections was based on concepts which are becoming common in recent literature, on
integration requirements with the WebGIS platform to be developed in Task 4.1 (related with D4.5), and
on the project need to perform continuous quality evaluation and control on spatial data. We argue that
there is a need to perform a pilot study to evaluate the proposed framework adequacy, flexibility, and
feasibility, and only then an assessment of core datasets external quality based on the proposed
framework should be performed across partners, sites and application contexts. Results from the pilot
study (to be performed on pre-existing datasets for one selected site), and later the feedback from each
BIO_SOS partner during and after the assessment across sites, would allow a continuous and cyclic
improvement of critical aspects of the framework, namely those related to core concepts, metadata
profiles, comparison rules, system parameterization, and workflow.

Readily available metadata are a valuable resource in the context of spatial data quality evaluation (both
in the internal and external components), and care should be put on its fulfilment, validation, description
(“metadata on metadata’), management and sharing. The definition of the metadata profile must
incorporate internal quality issues that are also useful for external quality evaluation for several types of
users, ranging from scientists to the main public, and should be based on a comprehensive screening of
current literature on the subject. This topic will be further developed in the continuation of Task 4.1
through a rigorous selection and definition of the required standards and indicators required for this
assessment. This should include specificities related, for example, with biological data, ecological data,
species distribution data, and remote sensing imagery.

The integration of both internal and external quality evaluation routines in the future WebGIS platform is
central to ensure a rigorous quality control not only on pre-existing data but also on expected products
generated by the EODHaM system and other contexts (i.e. WPs) in BIO_SOS. In terms of
implementation, the WebGIS platform will allow an explicit inclusion of external quality evaluation
concepts through the use of metadata catalogues. In addition to allowing a higher control over the
EODHaM structure, this verification should increase the final quality of geospatial data products, by
promoting an iterative improvement cycle and thus decreasing the risk related to the use of new data.
External quality evaluation should, for example, allow the control over the accomplishment of pre-defined
quality targets required for image classification products like GHC maps or Annex | habitat maps.
Querying and knowledge discovery routines to be implemented in the platform should allow multiple
users (from different segments) to search metadata collections and perform what we would define as an
“on-demand external data quality evaluation”. This kind of query, which starts with the user defining the
expected quality matrix, uses the metadata catalogue to assess and rank which datasets are fitter for
use in selected application contexts.
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6. Synthesis, proposals and guidelines
6.1  Quality of pre-existing datasets: a first diagnosis

6.1.1 Considerations on the methodology

The theoretical and methodological framework, the preliminary evaluation of pre-existing data, and the
analysis of their importance/relevance (or possible need of acquisition) in the context of BIO_SOS
should result in proposals and guidelines for quality management: (i) at the level of data life cycle
management; and (ii) at the higher level of project management and information system development.
When considering the political and institutional context, the technical standards, as well as the different
stakeholders’ actions and expectations, spatial data quality management assumes a central and
transversal dimension to processes and agents in the context of any information or organizational
system, of which the BIO_SOS project is an example (Figure 6.1).
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Figure 6.1 System components and spatial data quality evaluation (adapted from Jakobsson, 2006).

The metadata collection procedure highlighted a large heterogeneity in the completion of the proposed
simplified metadata profile, which may sometimes have resulted in the reduced identification and
characterization of datasets (see Section 4).This result seems to suggest, in some cases, a lack of
practical experience in this type of exercises, which are not common in traditional ecological research.
Simultaneously, the collection of metadata may have been hampered by questions of concept and
procedures related to the implementation of international technical references and standards, as well as
those related to the implicit multidisciplinary and complex nature of most spatial data themes and to the
number of potential data providers. Further experience and knowledge in the use of international quality
standards, related to individual and institutional involvement in European initiatives (e.g. spatial data
model specification proposals, drafting teams or discussion groups, projects within GMES, SEIS,
INSPIRE, BISE and other initiatives, which promote capacity building on spatial data management under
international best practices or standards),will facilitate these internal activities in future work within WP4
and across the project.
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Moreover, the proposed simplified metadata profile, defined to facilitate the inventory at this first stage,
will be manifestly insufficient for a complete external quality evaluation of pre-existing datasets as well as
for the implementation of dataset search and discovery services that incorporate end-user quality
requirements. This highlights the importance of identifying possible difficulties in fulfilling more complete
metadata profiles across the consortium, as a first key moment of future work in Task 4.1, before
implementing evaluation procedures of direct full/sampling quality on the pre-existing datasets.
Furthermore, in order to satisfy end-users’ requirements and ensure the quality of final products in
BIO_SOS, metadata collection (as well as quality issues) should span across: (i) sampling and field
surveys (WP4); (ii) image processing and classification exercises (WP5); and (iii) spatial analysis and
modelling for selected pressures in each site (WP6).

In short, results from the pre-existing data inventory and the preliminary spatial data quality evaluation
highlighted: (i) the importance of partners being able to provide detailed metadata and to clarify access
to available datasets; (ii) the interest of incorporating in the methodology a simplified inventory of
datasets described through simplified metadata; (iii) the importance of developing a metadata collection
model and supporting applications; and (iv) the crucial importance of disseminating quality evaluation
concepts, methodologies and international standards related to internal and external data quality
evaluation (end users’ requirements, product specification, and conformance levels).

6.1.2 Quality and relevance of pre-existing datasets

In general, results from this first dataset inventory and description in the BIO_SOS consortium revealed:
(i) the existence of important constraints in spatial quality of pre-existing datasets, namely for local scale
spatial analyses and modelling (WP5 and WP6); (ii) the importance of implementing and maintaining
spatial database management practices to support activities throughout the project; (iii) the great level of
dependency of the consortium from existing and relevant datasets that may not be available at this stage
of the project; and (iv) the importance of considering data property legal frameworks, institutional
agreements, clarifying licensing issues, and other instruments that promote or constrain access to
datasets or metadata to partners (see deliverable D8.5).

Results from the analyses across sites and partners also identified data gaps or unsuitable data for
some critical Themes, in particular those related to georeferenced ecological data (Habitats and
Biotopes, Flora/fauna inventories, and Species distribution). This fact could be associated with
insufficient (or inexistent) georeferencing routines in previous ecological surveys, spatial database
management or publishing and sharing practices for ecological spatial databases. Additionally, such
limitations may also result from: (i) the difficulty of site partners to inventory all the available datasets at
this stage of the project; and (i) the difficulty of access to most datasets and consequently the
impossibility of performing a direct data quality evaluation or even metadata collection.

In terms of dataset quality, the inventory of pre-existing data revealed: (i) a strong heterogeneity of the
spatial and thematic quality of the datasets across INSPIRE Themes, but mainly across sites; and (ii) a
diversity of data types, sources, formats and complex issues of property, data security, licensing and
institutional protocol of data sharing needs. This suggests that considerable technical requirements,
human effort and economic costs may have to be invested in the transformation of the different pre-
existing data formats according to project objectives. In fact, format transformation potentially introduces
error and affects spatial dataset quality, which calls for careful quality assurance and risk management
procedures.

The heterogeneity of dataset quality across Themes and sites stresses the importance of process and
data model specifications from each end-user, considering local site conditions and expected products.
This task must involve multidisciplinary teams including specialists in geospatial technologies and spatial
analysis, ecologists and end-users (Advisory Board members, potential data providers and data users in
BIO_SOS), e.g. for the definition of minimum quality requirements for final products. The different
partners should therefore actively participate in the development of data models and products, namely
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those related to thematic specification of INSPIRE Annexes (Land Cover, Land Use, Habitats and
Biotopes, and Species Distribution) and other initiatives from the scientific and technical communities.

Some of the foreseen project products may contribute to overcome some of the identified data gaps
and user’s needs. EO products can potentially provide a homogeneous base to promote appropriate
products, harmonized across project sites, and therefore overcome some of the identified data gaps.
However, the difficulty of obtaining homogeneous ancillary datasets to support harmonized procedures
for image processing and classification highlights the importance of collaborative work with the main pre-
existing data providers, including the relevant previous and on-going projects (Task 4.3), in order to
create knowledge networks, to facilitate access to potentially relevant datasets, and to promote
specification, quality, conformance and utility of final products.

6.2 Quality-related guidelines for new dataset acquisition in BIO_SOS

6.2.1 Guidelines for a general strategy

Based on results of the preliminary internal quality evaluation (namely the identification of data gaps), to
be complemented by results from the external quality evaluation later in the development of Task 4.1, a
coherent and assertive spatial data acquisition strategy for BIO_SOS should consider:

i) a clear establishment of key data gaps and priorities according to project, site-specific and
partner’s requirements, namely those related with local scales and higher spatial resolutions to
support image classification and indicator extraction;

i) awider search for pre-existing data at all spatial scales and contexts (from global to site, from
Task 4.1 to all partners and end-users of BIO_SOS), i.e. to extend the search, collection and
quality evaluation of relevant datasets within and outside the consortium (supported in partner’s
experience from other projects), as well as exploring national, local and institutional information
systems related to WebGIS platforms and Spatial Data Infrastructure (SDI) partnership initiatives
that could become data providers for specific sites, pressures and indicators;

i) a close connection to on-going projects (Task 4.3), not only to technological projects that
explore data capture, image processing and classification, database management and spatial
data sharing, but also to projects in the context of environmental modelling and management,
namely those related to habitat mapping and monitoring, biodiversity indicators, and land change
or other potential pressures on sites; and

iv)  the acquisition of new datasets, from satellite imagery that fulfil the scale requirements of
BIO_SOS (Task 4.2, deliverable D4.4) to field data and other on site datasets (Task 4.4,
deliverable D4.3).

6.2.2 Quality evaluation across the data life cycle

The data life cycle can include data collection, data transformation, data handling, data manipulation,
data documentation, data storage and archiving, data presentation and data publishing (Devillers et al.,
2010). Adopting spatial data quality evaluation across the data life cycle should include (Figure 6.2): (i)
data specification and modelling, processing, and database maintenance and security; and (ii) data
audit, to monitor the use and continued effectiveness of data, archiving, to ensure that data is maintained
effectively, including the relevant periodic records(Victorian Spatial Council, 2009).A loss of data quality
at any one of these stages will reduce their applicability and potential uses (Chapman 2005). Spatial
data quality management should therefore occur at different moments: (i) before spatial data collection
or capture; (i) during spatial data collection or capture and metadata development; and (iii) after data
collection or capture in the context of spatial database management.
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Figure 6.2 Quality model, quality guidelines and quality evaluation process throughout the data life cycle
(adapted from Jakobsson, 2009).

6.2.2.1 Before spatial data collection or capture

This phase includes users’ requirements (particularly those related to quality), data models, instrument
specification, and development of data capture procedure guidelines. Before spatial data collection or
capture, it is important: (i) to assure that quality based on “fitness for purpose” involves end-users of
BIO_SOS as well as other potential users of project products; (ii) to develop common methodological
guidelines for data collection, capture and management; (iii) to coordinate project teams with different
end-users, who will define and specify the minimum quality specifications for products as part of the
initial external quality evaluation; and (iv) to define quality guidelines for sampling and field work (Task
4.4, deliverable D4.3), but also for products from EO data (Task 4.2, deliverable D4.4, and WP5), as well
as for spatial analysis and modelling for each site (WP6).

This product specification and quality need assessment must prioritize the identification of all relevant
data. This implies a strong cooperation with all potential users, as well as disseminating the
BIO_SOS project with potential data providers, to facilitate data access and sharing, including the pre-
existing/ancillary data identified for each site. These proposals and guidelines are applicable, not only to
the pre-existing data, but also to new data resulting from e.g. spatial and format transformation, dataset
version update, dataset standardization, field data collection, or image processing and classification
products.

6.2.2.2 During spatial data collection or capture and metadata development

Procedures in this phase aim at meeting the spatial data specification and at reporting dataset quality in
the associated metadata. The processes of spatial data production and quality management
specification must be fit into a quality control and assurance development plan (Figure 6.3). Quality
control is an assessment based on internal standards, processes, and procedures are aimed to
established to control and monitor quality, whereas quality assurance procedures maintain quality
throughout all stages of data development (National Park Service, 2008; Martin and Ballard, 2010).
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Figure 6.3 Process data production and quality control and assurance specification (Jackobsson, 2010).

There are many procedures for improving data capture quality, including: (i) choosing relevant data
from relevant sources; (ii) recording data precision at the origin; (iii) testing data quality at each phase of
data capture; and (iv) using automated software tools for validation of spatial and non-spatial data error
introduction. Data capture or transformation requires documented methods/guidelines and qualified
technicians as well as technologies (software and hardware) that reduce error introduction and facilitate
data error management. This data capture process implies quality control with the reports of results for
indicators and with explicit description of processes, options and difficulties. Moreover, experimenting
methods in small test areas can test methodological proposals and support revisions of initial guidelines.

These processes must be accompanied by metadata collecting and fulfilling according to metadata
profiles adjusted to the scope of the BIO_SOS project (see Sections 3 and 4, and Appendix 4).

6.2.2.3 After data collection or capture and spatial database management

This includes spatial data handling, database management, spatial analysis and modelling. Data
management embraces all activities involved in handling data, including: (i) collection and capture; (ii)
data quality, data documentation and organization through metadata and data standards; (iii) data life-
cycle control; (iv) data specification and modelling (database design); (v) database maintenance and
data audit; (vi) data storage and archiving, longevity and use; (vii) data security and data access; (viii)
data sharing and dissemination; and finally (ix) data publishing (Martin and Ballard, 2010).

Spatial database management is influenced by: (i) spatial data models, the logical and physical
architecture of the BIO_SOS information system, the thematic applications and the WebGIS platform;
and (ii) the responsibility and authority to administer, manage or edit the spatial database, and
associated metadata catalogue.

During project development, several issues must be considered: (i) the initial characteristics of the
data and the requirements for final product, in order to establish data quality for sampling networks and
products from field work (deliverable D4.3); (ii) guidelines concerning EO product quality indicators (see
deliverable D4.4), which define quality concepts and principles for image processing and classification
(WPS5), but also related to quality validation of land cover/ use and habitat maps and related biodiversity
indicators (see deliverable D2.1); (iiijassuming standards and defining methodologies to evaluate the
quality requirements of inputs and outputs of spatial modelling exercises associated to the processes
being studied in each site (WP6); and finally (iv) evaluating and documenting uncertainty and error
propagation across modelling exercises, with particular attention to data lineage.
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6.3 Guidelines for data quality management in BIO_SOS

Information system quality management involves establishing processes to improve and maintain the
quality of the products by helping the user to: (i) be consistent in the way tasks are performed; (ii) reduce
the chance of expensive mistakes; (iii) use time and resources more efficiently; (iv) monitor and improve
user satisfaction; (v) identify new service/business opportunities; and (vi) improve public perception of
the resulting products (van Oort, 2005). In this context, information systems within BIO_SOS governance
should consider direct and continuous quality evaluation of spatial data, due to the diversity of
specific processes, components, sites and partners.

The implementation of spatial data quality evaluation and system quality control and assurance protocols
in BIO_SOS should be coordinated with existing (and proposed) systems and processes within the
project. There are significant advantages in incorporating all quality assurance project activities within a
single quality assurance framework (Victorian Spatial Council, 2009): (i) having an integrated
assessment of all quality indicators; (ii) improving data interoperability by defining comparison terms
consistently throughout the project; and (iii) creating routines for data quality evaluation across
objectives, tasks and work-packages, considering all datasets, users and possible uses. The core
objectives of such a framework should be to implement procedures that support quality standard
definition within the project, but also that foster communication within and outside the project and its
institutional partnership, not only within the project time frame, but also providing experiences and
technological solutions for future users and uses.

In this context, spatial data quality management should integrate the future BIO_SOS information system
and the project management and quality assessment plan (Task 8, see deliverable D8.5), in order to
allow a more effective implementation of the data quality evaluation and management beyond the project
scope and time frame. The implementation of a project information system that considers, not only
functions related to data repository and organization, but also the standardized fulfilling of metadata and
the implementation of data quality procedures (internal and external quality), will provide the necessary
structure to evolve to (and eventually benefit from) an Information Security Management System (ISO
27001:2005). At same time, the project could contribute to user (researchers and end-users) capacity-
building, by promoting qualification interests and opportunities, and, if intended, external professional
certification (e.g. according to ISO 19122:2004 “Qualification and certification of personnel’).

The definition of data quality policies and guidelines should be translated in published documents but
also be included in proposals and guidelines about property and custodianship of the pre-existing data
(e.g. awareness, access, pricing, licensing, privacy, and confidentiality). More specifically, this should
consider: (i) typifying user’s access to the identified datasets and other technologies (Task 8, deliverable
8.5), as well as continuing to explore joint acquisitions and licensing for each partner and site(Task 2,
deliverable D2.3); (ii) defining field data collection processes and protocols (deliverable D4.3), image
processing methods and standards (WP5), and modelling frameworks (WP6); (iii) establishing property
and exploration guidelines for new products delivered within BIO_SOS (considering the project public
funding and the collective nature of tasks and products); and (iv) defining policies and practices of spatial
data publication and sharing among partners and users, as well as with information systems external to
the project.

Considering these orientations, BIO_SOS data quality monitoring and reporting should imply: (i) the
definition and specification of spatial data models (INSPIRE Thematic Working Groups, 2011) and
formats, as well as the development of internal data communication procedures; and (ii) the
establishment of quality evaluation procedures across the project (deliverable D8.5), in order to collect
and report on data quality indicators.

As an end-product of Task 4.1 (deliverable D4.5, due at the end of month 12), the BIOSOS WebGIS
Collaborative Platform will be a metadata portal developed on open-source technologies, which will
integrate spatial data, internal and external user’s profile authentication, and metadata catalogue
services, which will allow data discovery and sharing web services, as well as data quality and data user
web services. The metadata portal will consider the “Metadata accessibility policy” defined in the Project
Management and Quality Assessment Plan (see deliverable D8.5), which says that “all partners have
access to metadata of all other partners (...) in order to promote information sharing among all
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participants”). This WebGIS platform will support project governance and quality insurance, since it will
allow:(i) to validate the quality of the uploaded spatial data, and to manage users under the system
administrator’s authority; (ii) to monitor data availability according to themes and datasets a priori defined
for each site; (iii) to manage users’ profiles and access in order to know individual and institutional
patterns of WebGIS functions, besides contributing to the integrity and security of the system and
consequently to data quality management; (iv) to publish and access on-line internal and external data
as well as reports on (quality) indicators; (v) to discover and share services that include complex queries
and oriented towards data quality requirements by specific users; and (vi) to foresee web service
implementation with other Web applications and with internal (EODHaM) and external information
systems.
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7. Appendices
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Appendix |

Metadata collection for pre-existing datasets
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1. INTRODUCTION

1.1. Objectives of WP4 and Task 4.1

WP4 is intended at collecting, harmonizing and sharing pre-existing datasets on test sites relevant for habitat
mapping, and at supplementing existent datasets with new field data from on-site campaigns based on standard
protocols. WP4 is divided in four major tasks that intent to support a continuous flow of information as well as
standardization protocols to facilitate communication between partners and build coherent field datasets to support
the analysis and modelling tasks (WP5, WP6 and WP7):

Task 4.1 Collection and analysis of pre-existing data
Task 4.2 Criteria for EO selection
Task 4.3 Connection to ongoing projects

Task 4.4 Field campaigns for system validation

In this sense WP4 will focus on the fulfilment of the following objectives within BIO_SOS:
i.  collecting metadata of pre-existing on-site in situ and ancillary data for each site;
i. planning of in-field campaigns for system calibration and validation;
iii. establishing criteria for EO data selection;
iv. establishing co-operation protocols with ongoing projects; and

V. performing analyses on pre-existing and newly collected data.

Specifically, Task 4.1 intends to identify datasets, projects and institutional data providers, describe and collect all
relevant in situ and ancillary data from the several countries, organize and harmonize all datasets on common
standards, and provide a collaborative platform to catalogue, query and share databases among project partners
using an internal network, particularly to feed other WPs as well as other tasks in WP4 (namely Task 4.4).

Pre-existing data will be valuable in several stages of the project, namely:
i. description of the environmental and ecological conditions in the test sites (WP2 and WP8);
ii. identification and selection of key processes and drivers of ecological change in each test site (WP2);
iii. selection of focal areas within sites for EO imagery selection and acquisition (Task 4.2);
iv. identification of crucial data gaps and selection of key projects which may provide important datasets;
V. support to sampling design for new on-site campaigns (Task 4.4);
vi. support to imagery analyses (WP5) and habitat classifications (WP6);

Vii. modelling of the relations between EO data, habitat classifications, and focal SEBI indicators adopted in
BIO_SOS (WP6); and

viii. support to the collection of complementary field data for system validation (WP7).
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As described later in this document, Task 4.1 will include the implementation of a methodological framework
including six stages, from the collection of simple metadata on all existing datasets concerning test sites, to the
development and implementation of a collaborative platform for data sharing among partners within the project.
The description of spatial databases by metadata profiles (ISO 19115 and ISO 19139) will then support a spatial,
thematic, temporal, completeness and logical consistency quality analysis (ISO 19113, ISO 19114 and ISO 19138)
to enable geographic data to be shared and widely available across application domains.

1.2. Metadata, spatial data quality assessment, sharing and interoperability

Performing data and dataset inventories, as well as developing digital (and web based) catalogues, represents one
of the most important steps to establish interoperability and sharing framework between different data providers
and users. In the scope of WP4, and specifically Task 4.1, these issues were considered in order to determine a
procedure to create, manage and maintain relevant datasets for each test site, having in mind the need to collect
metadata that adequately describe the available information, its thematic and spatial extent and quality, and the
demand for a communication/collaboration platform that allows searching and sharing information on biodiversity
and habitats.

In order to do so, four procedures must be considered: i) the collection of metadata and the creation of digital
catalogues to facilitate data search and sharing; ii) the identification of coordinate systems and reference criteria;
iii) the implementation of an harmonization process, in order to create spatial and thematic interoperability between
different datasets; and iv) the establishment of data collection standards in order to control the quality of all
datasets to be gathered.

Data interoperability poses a problem when considering the use of information collected at different scales, with
distinct sampling and collection protocols and different spatial extents. As an example, spatial, chorological (i.e.
geographic records of species or habitats) and alphanumerical datasets covering Natura 2000 sites are available at
multiple spatial scales and contexts, but they may be valuable to support and/or validate EO habitat maps resulting
from other WPs in the project. Other potential datasets include in situ observational records and maps on habitats
and biodiversity, EO data and products, as well as many types of ancillary datasets, resulting from previous local,
regional or national surveys (e.g. Habitat/Land Cover maps) and European projects (e.g. CLC maps).

1.3. Collaborative framework — contextual initiatives

Since 2003, with the creation of the intergovernmental Group on Earth Observations (GEO)
[http://www.earthobservations.org/], and 2004, with a worldwide commitment for the implementation of the Global
Earth Observation System of Systems (GEOSS) [http.//www.earthobservations.org/geoss.shtml], governments
have recognized the need for Earth observation and the urgent need for a combined effort to identify, characterize
and evaluate global change and its effects on components of human well-being. One of the main goals of GEOSS
is to link existing systems and networks to achieve comprehensive, coordinated and sustained observations of
the Earth system. In order to accomplish this, it is necessary to implement, standardize and evaluate existing data
flows and infrastructures to promote better communication between observation systems. In this sense, biodiversity
represents one of many subsets of an Earth observation infrastructure and has to be addressed taking into account
the specific features of its implementation.

At the European level, initiatives like the Global Monitoring for Environment and Security (GMES)
[htto//www.gmes.info// or projects like EBONE - European Biodiversity Observation Network
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[http://www.ebone.wur.nl/UK/] are defining the way to communicate environmental and biodiversity information
along geographic, administrative and institutional environments, and determining their role in the development of
Spatial Data Infrastructures (SDI). In this context, a major development has been the adoption in 2007 of the
INSPIRE Directive, a legal framework to establish a distributed Infrastructure for Spatial Information in Europe, built
on the SDIs of the Member States of the European Union.

The implementation of spatially explicit ecological or environmental monitoring programs is crucial for the gathering
and consolidation of knowledge related to the patterns of distribution, function, and interaction of biological assets
with other spatially explicit factors (e.g., land cover, human development, and environmental disasters). The
implementation of projects like the best practice network for SDI in nature conservation (NatureSDIplus)
[http.//www.nature-sdi.eu/] or the Biodiversity Information System for Europe (BISE)
[http://www.eea.europa.eu/publications/bise] promotes the involvement of stakeholders and the sharing of data and
best practices. Such initiatives also improve and stimulate research, and promote the re-use of existing information
on nature conservation and reporting. The relation to other projects that are being implemented across Europe as
well as the integration of all core information used within the WPs of BIO_SOS will therefore be a critical issue for
the implementation of a collaborative framework to support the development of the project and the achievement
of its goals.
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2. Methodology

2.1 A general methodological framework

Task 4.1 intends to identify datasets, projects and institutional data providers, to catalogue all relevant in situ and
ancillary data from the several countries, to promote the harmonization of datasets on common standards, and
finally to provide a collaborative platform to search and share databases among project partners using an internal
network (see WP3).

The multiplicity of scales, natural and human contexts, and field collection methods will require a dataset quality
assessment prior to the implementation of organization and harmonization processes. The main potential
problems/caveats will be: i) the existence of different spatial and thematic scopes that can reflect on the
existence of distinct thematic and spatial gaps for some test sites; ii) the diversity of data collection methods
and protocols as well as different timeframes of data collection and availability that can hamper the ability to
compare and analyze the results; and iii) the diversity of threats and processes of change that can create
biased evaluations or influence the assessment of relevance and actual data needs.

In order to manage these potential limitations within the project scope and to contribute to a standard for future
comparability and interoperability for biodiversity and habitat data sharing, the general methodological
framework that was developed includes six stages:

i) the collection of metadata, according to simple profiles on all existing datasets concerning test sites as
proposed in the table present in Appendix 1 of this methodological document (to be done by all BIOSOS
test site partners until May 4);

i) the establishment of selection criteria for a first identification of relevant datasets for BIOSOS by
establishing a baseline quality assessment of all identified databases in connection to the most important
pressures and threats regarding each site (see D2.2) (to be performed by Partner 9 until May 14 and then
discussed at the WP4 session in Wales);

iii) the collection of core metadata for all selected datasets according to the INSPIRE Standard Metadata
Profile (to be done by all partners until June 3);

iv) the development (Partner 9) and implementation (all test site partners) of a quality assessment
methodology on all selected datasets towards a final dataset selection and harmonization (to be done
until June 30);

v) the identification of additional data needs (for possible acquisition within the project) resulting mainly from
identified thematic or spatial data gaps (to be done until July 14 and reported in D4.1 by July 31);

vi) and the development (Partner 9) and implementation of a collaborative platform for metadata and core
dataset sharing among partners within the project (to be done until October 31 and reported in D4.5 by
November 30).

This first version of the methodological proposal is mostly devoted to the collection of simple metadata, i.e. to
stage i) of the above methodology. The specific steps of this first stage will be described in detail in the next
section. Finally, in section 2.3 a brief description of the next steps is outlined; this section will be further detailed in
future versions of the document.
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2.2 Collection of simple metadata profiles on all pre-existing datasets

As part of stage i) of the general methodology for Task 4.1, we propose that test site partners will collect a simple
metadata profile, as a first step for the later quality assessment of pre-existing in situ and ancillary datasets, in
order to allow the evaluation of the availability and general quality of existing datasets within the BIOSOS
consortium. Available spatial datasets may include:

i) global or pan-European spatial databases (e.g. European Environmental Zones, European Soil
Database, Hydrography and Hydrology — WISE/WFD; land cover and land use [CLC, GLC2000 and
PELCOM]); Partner 9 will make a first collection of these datasets, but all partners are encouraged to
suggest additional datasets that may be of relevance to the project;

i) national and regional relevant databases, namely from environmental monitoring facilities (including
LTER sites), statistical units associated to population, economic activities, agro-forestry censuses and
inventories, regional and local master plans, and Natura 2000 management plans; and

iii) In situ ecological datasets resulting from previous field surveys will mostly include species distribution
records, spatially-explicit diversity assessments, and field validated habitat maps, both possibly available at
multiple scales and resolutions across partner countries, and potentially spanning over large time frames.

Therefore, this first survey will focus on the availability of global and European datasets, national and local
reference and thematic maps, and field and other site-level relevant datasets (Table 1). This first step is
essential to determine the thematic and spatial availability of datasets across test sites, to establish the need for
new data acquisition, and to evaluate the need to implement harmonization processes for datasets within and
among databases provided by the several partners.

Overall, this first inventory is aimed at supporting: i) a preliminary evaluation of the availability of data and
databases to support the characterization and process modelling for each partner/site; ii) the definition of
assertive strategies for the implementation of instruments of internal data sharing and data services; and iii)the
implementation of data production mechanisms that aim at reducing the possible insufficiencies of data and at
facilitating the access to datasets currently outside the consortium (see task 4.3).

Table 1 | Data types and examples of relevant information thematic scope.

Data Type Thematic scope (examples)
Global and European datasets Digital terrain model (e.g. SRTM)

Climate (e.g. Worldclim)
Land cover (e.g. GLC, CLC)

European/Global geological and soil maps

National and local reference and thematic maps Altimetry / elevation models
National land cover datasets

Geological and soil maps
Climate

Pressure dynamics
Natural risks

Demographic data

Field and other site-level relevant datasets Vegetation relevés
Biodiversity surveys / species distribution data
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Habitat maps
Local infrastructures

Management strategies

In order to implement a coherent metadata collection methodology and to allow the implementation of a first
dataset quality assessment, the simple metadata profile will follow the concepts, Themes and framework (DT-DS,
2007) of the INSPIRE metadata regulation (CEC, 2008) with a few minor additional inputs (essentially for data
quality assessment).

The resulting table (see example in Appendix 1) will be completed by each test-site partner, following a harmonized
completion procedure that includes:

i) the confirmation of the inexistence of duplicates;

ii) the confirmation of the inexistence of invalid characters or categories;
iii) the confirmation of the inexistence of absent information;

iv) the validation of the coordinate systems names and acronyms; and

v) the validation of the classification of each dataset according to the INSPIRE Directive.

In the following paragraphs, a simple definition of concepts is provided to support the collection of this simple
metadata profile.

Resource title

This is a characteristic, and often unique, name by which the resource is known. This field refers to the title of a specific dataset
[e.g. a dataset of distribution information for the population of bats, should be referred as “bats distribution data’]. The titles
should be short (in length) and objective. Some examples:

- adataset with the distribution of 2 species of flora: “distribution data for Species name and Species name”;

- adataset with frequency, distribution and characteristics of 2 species of flora: “distribution data for Species name and
Species name”;

- adataset with frequency, distribution and characteristics of a group of species of flora: “flora distribution data”;
- altimetry data (scale 1:10 000) for the study area: “altimetry”;

- altimetry data (scale 1:50 000) for the study area: “altimetry”;

- altimetry data (scale 1:50 000) for 20% of the study area: “altimetry”;

- SPOT 5 image [Panchromatic] spatial resolution 2.5 meters: “SPOT 5 image (Panchromatic) scene: 23-266"

- SPOT 5 image [SWIR] spatial resolution 10 meters: “SPOT 5 image (SWIR) scene: 23-266”

Resource abstract (description)

This is a brief narrative summary of the content of the resource [e.g. Resource title: “altimetry”; Resource abstract: “altimetry
data (scale 1:50.000) for a portion of the study area’], with no more than 200 characters.

Topic category

The topic category is a high-level classification scheme to assist in the grouping and topic-based search of available spatial data
resources. The following categories will be considered, according to the European Norm ISO 19115:
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Farming

Biota

Boundaries

Climatology / Meteorology / Atmosphere
Economy

Elevation

Environment

Geoscientific information

Health

Imagery / Base Maps / Earth Cover
Intelligence / Military

Inland Waters

Location

Oceans

Planning / Cadastre

Society

Structure

Transportation

Utilities / Communication

Spatial resolution

Spatial resolution refers to the level of spatial detail of the data set. It shall be expressed as a set from zero to many resolution
distances (typically for gridded data and imagery-derived products) or equivalent scales (typically for maps or map-derived
products). An equivalent scale is generally expressed as an integer value expressing the scale denominator. A resolution
distance shall be expressed as a numerical value associated with a unit of length. Examples:

- inthe case of vectorial datasets, reference scale: e.g. ”1:5000°, “1:25 000",
- inthe case of image datasets, spatial (pixel) resolution: e.g. “0.35 m”, “30 m”;

- inthe case of distribution datasets, spatial resolution: e.g. “point locations”, “10km grid’, “1km grid’;

Temporal extent

The temporal extent defines the time period covered by the content of the resource. This time period may be expressed as any
of the following:

- anindividual date;
- aninterval of dates expressed through the starting date and end date of the interval;
Special cases:
- inthe case of unpublished datasets, this field refers to the date of creation of the dataset [e.g. “23-08-1998” or “19987;
- inthe case of biological datasets (e.g. flora), this field refers to the date of collection [e.g. “23-08-1998” or “19987];
- inthe case of images, this field refers to the date of capture [e.g. “23-08-1998"];

- in the case of a dataset with information from several sequential dates, this field refers to the timeframe [e.g.
“23-08-1998 - 23-08-1999” or “1998-2002"];

Date of publication
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This is the date of publication of the resource when available, or the date of entry into force [e.g. “23-08-1998"].

Geographic bounding box

This field refers to the geographical scope of the dataset, particularly whether the dataset covers all or just a portion of the study
area. The bounding box shall be expressed with westbound and eastbound longitudes, and southbound and northbound
latitudes in decimal degrees, with a precision of at least two decimals. This field is to be fulfilled as: “westbound longitude;
southbound latitude; eastbound longitude; northbound latitude’.

Example: -9.5325; 40.5658; -6.0608; 43.1036

File type
This field refers to the type of file of the dataset [e.g. ESRI shapefile, tiff, GRID, IMAGE].

Author

This field refers to the institution or individual that produced the dataset and is to be filled with the name of the institution OR
individual that produced or collected the dataset.

Property (conditions applying to access and use)

This field refers to the property of the dataset being necessary to state if there are any conditions applying to its access and use,
and is to be filled as:

- ‘available to use without licensing™ meaning that the dataset belongs to the partner or doesn’t need licensing [e.g.
free available data on the web]; OR

- ‘“need to request licensing” meaning that the dataset belongs to another institution or individual and it is necessary to
establish a protocol or request licensing;

Spatial Reference System

This field refers to the geographical reference system of the dataset and should be presented as: “Datum (name of the
reference system)’ [e.g. LisboaHayford Gauss (Lisboa IGEOE)];

2.3 Next steps

Selection of relevant datasets for BIOSOS

A set of selection criteria will be proposed and discussed among all partners to be used in the later selection of the
relevant datasets for BIO_SOS. This selection of the relevant databases will be implemented in accordance with
the availability, the access and the quality of the available databases and the respective relevance for the
processes in analysis for each site. It will include the fulfilling of the Core Metadata INSPIRE Profile of the selected
databases as form to implement search and sharing mechanisms in a geoportal to be constructed for the project
BIO_SOS (Task 4.1 and Deliverable D4.5).

In order to determine the relevant datasets for future compilation and systematization, a first analysis of the existent
processes and drivers of biodiversity change is essential. From the analysis included in Deliverable 2.2, it is
already possible to identify and describe the pressures and threats associated to each site, allowing the evaluation
of the relevance of datasets to address such processes. The characterization of each site pressures and threats
becomes essential to define the processes and core necessary datasets to implement modelling procedures and
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analysis. Also, this evaluation will identify core processes that are important across all sites and that require
standardised information and databases for comparison and integration of results.

Database quality evaluation

The proposed evaluation refers to aspects of quantity (the total number and diversity of subjects for each site),
quality, and conditions of production and access to the databases for each site as well as a comparative analysis of
those databases. Metadata collected according to ISO 19115, ISO 19139 and the INSPIRE Metadata Profile will
then support a spatial, thematic, temporal, completeness and logical consistency quality analysis (ISO 19113, ISO
19114 and ISO 19138). The metadata to be collected will allow the evaluation of the diversity, similarity,
insufficiency and utility of data regarding their expected uses. This evaluation includes analyses of different
Themes included (number and INSPIRE Annexes covered), spatial resolution (scale, image description or pixel
dimension) and spatial reference system (local, national or global reference system), spatial and temporal
extension, date of publication as well as file types and conditions applying to access and use.
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Appendix I

INSPIRE Annex Themes
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Resource title

Resource abstract

01

Coordinate reference
systems

Systems for uniquely referencing spatial information in space as a set of coordinates (x, y, z) and/or latitude and longitude and
height, based on a geodetic horizontal and vertical datum.

02 Geographical grid systems Harmonised multi-resolution grid with a common point of origin and standardised location and size of grid cells.
. Names of areas, regions, localities, cities, suburbs, towns or settlements, or any geographical or topographical feature of
03 Geographical names ) o g ! ¥ geograp pograp
public or historical interest.
- . . Units of administration, dividing areas where Member States have and/or exercise jurisdictional rights, for local, regional and
04 Administrative units ) . ) A
national governance, separated by administrative boundaries.
05 Addresses Location of properties based on address identifiers, usually by road name, house number, postal code.
06 Cadastral parcels Areas defined by cadastral registers or equivalent.
ANNEX | Road, rail, airand water transport networks and related infrastructure. Includes links between different networks. Also
includes the trans-European transport network as defined in Decision No 1692/96/EC of the European Parliament and of the
07 Transport networks i . o
Council of 23 July 1996 on Community Guidelines for the development ofthe trans-European transport network (1) and future
revisions of that Decision.
Hydrographic elements, including marine areas and all other water bodies and items related to them, including river basins
08 Hydrograph and sub-basins. Where appropriate, according to the definitions set out in Directive 2000/60/EC of the European Parliament
varography and ofthe Council of 23 October 2000 establishing a framework for Community action in the field of water policy (2) and in the
form of networks.
. Area designated or managed within a framework of international, Community and Member States' legislation to achieve
09 Protectedsites " . R
specific conservation objectives.
¥
01 Elevation Digital elevation models for land, ice and ocean surface. Includes terrestrial elevation, bathymetry and shoreline.
r Physical and biological cover ofthe earth's surface includingartificial surfaces, agricultural areas, forests, (semi-)natural areas,
02 Llandcover )
ANNEX Il wetlands, water bodies.
r
03 Orthoimagery Geo-referenced image data ofthe Earth's surface, from either satellite or airborne sensors.
r
04 Geology Geology characterised according to composition and structure. Includes bedrock, aquifers and geomorphology.
LA
01 Statistical units Units for dissemination or use of statistical information.
F
02 Buildings Geographical location of buildings.
'03 Soil Soils and subsoil characterised according to depth, texture, structure and content of particles and organic material, stoniness,
erosion, where appropriate mean slope and anticipated water storage capacity.
’04 Land use Territory characterised accordingtoits current and future planned functional dimension or socio-economic purpose (e.g.
residential, industrial, commercial, agricultural, forestry, recreational).
" Geographical distribution of dominance of pathologies (allergies, cancers, respiratory diseases, etc.), information indicating
the effect on health (biomarkers, decline of fertility, epidemics) or well-being of humans (fatigue, stress, etc.) linked directly (air
05 Human health and safety ) ° ( Kers, Y, ep ) " we g _( gue, s ) ) y(
pollution, chemicals, depletion of the ozone layer, noise, etc.) or indirectly (food, genetically modified organisms, etc.) to the
quality of the environment.
'06 Utility and governmental Includes utility facilities such as sewage, waste management, energy supply and water supply, administrative and social
services governmental services such as public administrations, civil protection sites, schools and hospitals.
" . o Location and operation of environmental monitoring facilities includes observation and measurement of emissions, of the
Environmental monitoring X K - R K . K
07 facilities state of environmental media and of other ecosystem parameters (biodiversity, ecological conditions of vegetation, etc.) by or
on behalfof public authorities.
'08 Production and industrial Industrial production sites, includinginstallations covered by Council Directive 96/61/EC of 24 September 1996 concerning
facilities integrated pollution prevention and control and water abstraction facilities, mining, storage sites.
r
ricultural and aquaculture
09 ?g'l‘t‘ q Farming equipment and production facilities (includingirrigation systems, greenhouses and stables).
acilities
'10 Population distribution — Geographical distribution of people, including population characteristics and activity levels, aggregated by grid, region,
demography administrative unit or other analytical unit.
" Area Areas managed, regulated or used for reporting at international, European, national, regional and local levels. Includes
ANNEX Il 11 management/restriction/reg dumpingsites, restricted areas around drinking water sources, nitrate-vulnerable zones, regulated fairways at sea or large
ulation zones and reporting  inland waters, areas for the dumping of waste, noise restriction zones, prospecting and mining permit areas, river basin
units districts, relevantreporting units and coastal zone management areas.
r Vulnerable areas characterised according to natural hazards (all atmospheric, hydrologic, seismic, volcanic and wildfire
12 Naturalriskzones phenomena that, because of their location, severity, and frequency, have the potential to seriously affect society), e.g. floods,
landslides and subsidence, avalanches, forest fires, earthquakes, volcanic eruptions.
" . . Physical conditions in the atmosphere. Includes spatial data based on measurements, on models or on a combination thereof
13 Atmospheric conditions R X
and includes measurement locations.
F
Meteorological geographical - . A R . . .
14 feat gicalgeograp Weather conditions and their measurements; precipitation, temperature, evapotranspiration, wind speed and direction.
eatures
" _ Oceanographic geographical
15 graphic geograp Physical conditions of oceans (currents, salinity, wave heights, etc.).
features
r
16 Searegions Physical conditions of seas and saline water bodies divided into regions and sub-regions with common characteristics.
17 Bio-geographical regions Areas of relatively homogeneous ecological conditions with common characteristics.
" Geographical areas characterised by specific ecological conditions, processes, structure, and (life support) functions that
18 Habitats and biotopes physically support the organisms that live there. Includes terrestrial and aquatic areas distinguished by geographical, abiotic
and biotic features, whether entirely natural or semi-natural.
4
. . Geographical distribution of occurrence of animal and plant species aggregated by grid, region, administrative unit or other
19 Species distribution g ‘p ) P P gereg Y erid, reglon,
analytical unit.
F
Energy resources including hydrocarbons, hydropower, bio-energy, solar, wind, etc., where relevant including depth/height
20 Energyresources i gy i gny varop 8y gdepth/heig
information on the extent of the resource.
" . Mineral resources including metal ores, industrial minerals, etc., where relevant including depth/height information on the
21 Mineral resources

extent of the resource.
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Appendix Il

Described Metadata for each Test-site
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Global/Regional

ANNEX |

01  Coordinate reference systems

02

03

04 Administrative units

05

07 Transport networks

08

Systems for uniquely referencing spatial information in space as a set of
coordinates (x,y, ) and/or latitude and longitude and height, based on a
geodetic horizontal and vertical datum.

Harmonised multi-resolution grid with a common point of origin and
Geographical grid systems " - i !
standardised location and size of grid cells.

Geographical names

Addresses

06 Cadastral parcels

Hydrography

Names of areas, regions, localities, cities, suburbs, towns or settlements, or
any geographical or topographical feature of public or historical interest.

Units of administration, dividing areas where Member States have and/or
exercise jurisdictional rights, for local, regional and national governance,
separated by administrative boundaries.

ocation of properties based on address identifiers, usually by road name,
ouse number, postal code.

Areas defined by cadastral registers or equivalen

Road, rail, air and water transport networks and related infrastructure.
Includes links b i Isoincludes the Europ
transport network as defined in Decision No 1692/96/EC of the European
Parliament and of the Council of 23 July 1996 on Community Guidelines for

the the P 1)and future
revisions of that Decision.

i includi i andall other water bodies
anditems related to them, including river basins and sub-basins. Where
appropriate, according o the definitions set out in Directive 2000/60/EC of
the European Parliament and of the Council of 23 October 2000 establishing
a in the field policy (2)andinthe
form of networks.
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ea designated or managed within a framework of international
otectedsites mmunity and Member States' legislation to achieve specific conservation
ectives.

levation al elevation models for land, ice and ocean surface. Includes terrestrial
levation, bathymetry and shor

Physical and biological cover of the earth's surface includingartificial
02 Landcover surfaces, agricultural areas, forests, (semi-Jnatural areas, wetlands, water
bodies.

Geo-referenced image data of the Earth's surface, from either satellite or
Orthoimagery borne sens
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oo, Geology characterised according to composition and structure. Includes
8 bedrock, aquifers and geomorphology.

statisticalunits Units for dissemination or use ofstatstical information. [ ! ' ' ! [ | [ | |
02 suildings Geographical ocation of buildings. [ ! ' ' ' [ | [ | |

Soils and subsoil characterised according to depth, texture, structure and
Soil content of particles and organic material, stoniness, erosion, where
appropriate mean slope and anticipated water storage capacity.

Territory characterised accordingto its current and future planned
Land use functional dimension or socio-economic purpose (e g. residential, industrial,
commercial, agricultural, forestry, recreational).

04
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(allergies, cancers,
respiratory diseases, etc.), information indicating the effect on health
(biomarkers, decline offertility, epidemics) or well-being of humans (fatigue,

rectly (food,
the iualiioi!he environment.

Human health and safe
05 |Human heaith and safety stress, etc.) linked directly (air pollution, chemicals, depletion ofthe ozone
layer, noise, etc.) or indi i ified organisms, etc.) to
b
Includes utility facilities such as sewage, waste management, energy supply
06 Utility and governmental services  and water andsocial suchas
icadmini civil ites, schools and hospitals.
L]
Location and operation of environmental monitoring facilities includes
07 and the state
media and of other ecosystem parameters (biodiversity, ecological
conditions ofvegetation, etc.) by or on behalfof public authorities.
Industrial production sites, including installations covered by Council
08 |Production andindustriatfac Directive 96/61/EC of 24 September 1996 concerning integrated pollution
and control and water facilities, mining, stor
‘slles.
i~ | and production facilities (including rrigation systems,
facilities reenhouses and stables).
o Fpeople, including pop isti
" region,
ANNEXH 10 demography and activity levels, agaregated by grid, unitor other
analytical uni
]
Areas managed, regulated or used for reporti European
s national, regional and local levels. Includes dumping sites, restricted areas.
" around drinking water sources, nitrate-vulnerable zones, regulated fairways

atsea or large inland waters, areas for the dumping of waste, noise

zones and reporting units o
areas, river ,

z0nes,
i d

Vulnerable areas characterised according to natural hazards (all
atmospheric, hydrologic, seismic, volcanic and wildfire phenomena that,
because oftheir location, severity, and frequency, have the potential to
seriouslyaffect society), e.g. floods, landslides and subsidence, avalanches,
forest fires, earthquakes, volcanic eruptions.

Natural risk zones

Physical conditions in the atmosphere. Includes spatial data based on
n models orona

includes

measurement locations.

Weather d their

14

features evapotranspiration, wind speed and direction.
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Oceanographic geographical

Physical conditions ofoceans (currents, salinity, wave heights, etc.)
features v { N ehts, etc.)

Physical conditions of seas and saline water bodies divided into regions and

Sea regions - condl e
ub-regions with common characteristics.

) R Areas of relatively homogeneous ecological conditions with common
Bio-geographical regions

characteristics.

y conditions,
pr tructure, and (life ) the
Habitats and biotopes organisms that live there. Includes terrestrial and aquatic areas.
distinguished by geographical, abiotic and biotic features, whether entirely
natural or semi-natural.

ofanimal and plant species
grid, region, administrative unit or other anal

Species distribution

ated by

Energy resources. , bio-energy, solar,
Energy resources wind, etc., where relevant including depth/height information on the extent

ofthe resource.

Mineral resources including metal ores, industrial minerals, etc., where

Mineral resources
relevant includinideith/heiim information on the extent of the resource.
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Brazil

depth, texty

ic material, st

Territory characterised accordingtoits current and future planned
c purpose (e.g. resid
, recreational).

Geographical ance of pathologies (allergies, cancers,
i i te), i ion indicati onhealth

(biomarke il i (fatigue,

05 Human health and safety e N . 1o, chemicals, depletion of the ozone

layer, noise, etc.)or indirectly (food, geneti i isms, etc.)to
the quality of the environment.

Includes utility facilities such as sewage, waste
dwater inistrati i h
ic admini il protection sites, schools and hos pitals.

includes
bservation and ofth

dia and of other logical
conditions of vegetation, etc.) by or on behalf of public authorities.

Industrial

ion sites, includingi i d by Council
96/61/EC of 24 September 1996 concerning integrated pollution

revention and control and water abstraction facili

2

08  Production and industrial facilities

sites.

people,
Population distribution —
10 P and activity levels, agaregated by grid,region, administrative unit or other
demography Iytical unit,

Areas managed, regulated or used for reporting at international, European,
national, regional and local levels. Includes dumpingsites, restricted areas
n around ources, fairways
atsea or large ,noise
zones and reporting units
river

Vulnerable i i all
atmospheric, hydrologic, seismic, volcanic and wildfire phenomena that,
12 Natural risk zones because oftheir location, severity, and frequency, have the potential to
riously iety), e.g. floods, landslid: i lanch
forest fires, earthquakes, volcanic eru

ANNEX I

Physical conditions in the atmosphere. Includes spatial data based on
13 i iti on models or on a combination thereof and includes
measurement locations.

Oceanographic geographical
features

characteristics.
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v
y conditions,

processes, structure, and (life support) pport the
18  Habitats and biotopes organisms that live there. Includes terrestrial and aquatic areas

distinguished by geographical, abiotic and biotic features, whether entirely
natural or semi-natural.

v el distributi " .
" Jand
ANNEX Il 19 Species distribution c plant species
3 istrative unit or other analytical u
v _
Energy resources , bio-energy, solar,
20 Energyresources wind, etc., where relevant including depth/height information on the extent

ofthe resource.
4 —

Mineral resources including metal ores, industrial minerals, etc., where

21 Mineral resources
relevant lncludlniaeirhlhelim information on the extent of the resource.
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Greece

Systems for uniquely referencing spatial information in space as a set of
Coordinate reference systems coordinates (x,y, 2) and/or latitude and longitude and height, based ona
geodetic horizontal and vertical datum.

Harmonised multi-resolution grid with a common point of origin and
standardised location and size of grid cells.

Geographical grid systems

Names of areas, regions, localities, cities, suburbs, towns or settlements, or
Geographical names ° ’ ctorieal i
any geographical or topographical feature of public or historical interest.
Units ofadministration, dividing areas where Member States have and/or
04 Administrative units exercise jurisdictional rights, for local, regional and national governance,
separated by administrative boundaries.
05 |Addresses Location of properties based on address identifiers, usually by road name,
house number, postal code.

06 Cadastral parcels  Areas defined by cadastral registers or equivalen

Road, rail, air and water transport networks and related infrastructure.
Includes links b i ludes the Europ
transport networkas defined in Decision No 1692/96/EC of the European

Parliament and of the Council of 23 July 1996 on Community Guidelines for

07 Transport networks

the the P 1) and future
revisions of that Decisior

ANNEX1 Hydrographic elements, including marine areas and all other water bodies

and items related to them, including river basins and sub-basins. Where
appropriate, accordingto the definitions set out in Directive 2000/60/EC of
the European Parliament and ofthe Council 0f23 October 2000 establishing
a in the field policy (2)and inthe
form of networks.

0

Hydrography

Area designated or managed within a framework of international,
Protected sites Community and Member States' legislation to achieve specific conservation
objectives.

BIO_SOS FP7-SPACE-2010-1 GA 263435Page 90 of 130



D4.1 Report on pre-existing in situ and ancillary datasets for test sites

Hevation Digital elevation models for land, ice and ocean surface. Includes terrestrial
elevation, bathymetry and shoreline.

Physical and biological cover of the earth's surface includingartificial
Land cover surface: i areas, forests, (semi-)r | areas, wetlands, water
bodies.

ANNEX I

03 Orthoimagery . image data of the from either satellite or

airborne sensors.
8y i i ition and structure. Includes
Geology

bedrock, aquifers and geomorphology.
Soils and subsoil characterised according to depth, texture, structure and
content of particles and organic material, stoniness, erosion, where
appropriate mean slope and anticipated water storage capacity.
Territory characterised according to its current and future planned
functional dimension or socio-economic purpose (e.g. residential, industrial,
commercial, agricultural, forestry, recreational).

-

(allergies, cancers,
piratory di tc.), i ion indicati ffect on health

05 |Human health andsaety (biomarkers, decline offertility, epidemics) or well-being of humans (fatigue,
stress, etc.) linked directly (air pollution, chemicals, depletion of the ozone
layer, noise, etc.) or indirectly (food, i i ganisms, etc.) to
the quality of the environment.

TR
]

Includes utility facilities such as sewage, waste management, energy supply
Utility and governmental services  and water andsocial suchas
ic admini i hools and hospitals.

[

3

civil

Location and operation of environmental monitoring facilities includes
ion and , of the state

media and of other ecosystem parameters (biodiversity, ecological

conditions of vegetation, etc.) by or on behalfof public authorities.

07  Environmental monitoring facilities

Industrial production sites, including installations covered by Council
Directive 96/61/EC of 24 September 1996 concerning integrated pollution

Production and industrial facilities e
and control and water fa , mining, storage

and production facilities (includingrrigation systems,
reenhouses and stables).

Population distribution —
demography

and activity levels, aggregated by grid, region, administrative unit or other
analytical unit.
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ANNEX It

16

17

18

19

20

BIO_SOS

Areas managed, regulated or used for repor European,

national, regional and local levels. Includes dumping ites, restricted areas
\ around drinking water sources, nitrate-vulnerable zones, regulated fairways
atsea or large , areas for th , noise

zones, i river basin districts,

Vulnerable areas characterised according to natural hazards (all

atmospheric, hydrologic, seismic, volcanic and wildfire phenomena that,

Natural riskzones because of their location, severity, and frequency, have the potential to

seriouslyaffect society), e.g. floods, landslides and subsidence, avalanches,
rest fires, earthquakes, volcanic eruptions.

H Physical conditions in the atmosphere. Includes spatial data based on
onmodels or on a combinati includes
‘ measurement locations.

Weather conditi d their
evapotranspiration, wind speed and direction.

Oceanographic geographical
features

Sea regions Physical conditions of seas and saline water bodies divided into regions and
sub-regions with common characteristics.
) o Areas of relatively homogeneous ecological conditions with common
Bio-geographical regions
characteristics.

i ised by speci ical conditions,
processes, structure, and (life support)
Habitats and biotopes organisms thatlive there. Includes terrestrial and aquatic areas
y abiotic and biotic features, whether entirely
natural or semi-natural.

d plant species
grid, region, administrative unit or other analytical unit.

Physical conditions of oceans (currents, salinity, wave heights, etc.).

Species distribution

Energy resources bio-energ lar,
Energy resources wind, etc., where relevant including depth/height information on the extent
ofthe resource.

. Mineral resources including metal ores, industrial minerals, etc., where
Mineral resources
relevant including depth/height information on the extent of the resource.
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ystems for unia; inspace as a set of
o1 i itude and longitude and height, based ona
g horizontal and vertical datum.

02 Geographical grid systems

03 G hical , suburbs, towns or settlements, or
eographical names "

v i publi ical interest.

' have and/or
04  Administrative units rights, for local, regic

separated by administrative boundaries.
[

06 Cadastral parcels Areas defined by cadastral registers or equivalent

ANNEX |
Road, rail, air and water transport networks and related infrastructure.
Includes link i i oe.
07 | Transport networks transport network as defined in Decision No 1692/96/EC of the European
Parliament and of the Council of 23 July 1996 on Community Guidelines for
)and future
dall
and items ted to i i i and sub-basins. Where
to the definitions 2000/60/EC of
08 Hydrography
8 |Hydrography the European Parliament and of the Council of 23 October 2000 establishing
a ity action in the policy in the
form of networks.
Area designated
09 Protectedsites Ce Member State:
01  Elevation Includes terrestrial
ANNEX I

ofthe earth's surfa
Itural areas, forests, (semi-) Iareas, wetlands, water

02 Landcover

bodies.
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ANNEX Il

ferenced Earth's surf:
03 Orthoimagery image data of the from either satellite or
airborne sensors.

and structure. Includes.

Soils and subsoil characterised according to depth, texture, structure and
content of particles and organic material, stoniness, erosion, where
lope and g

and anticipated water storage capacity

future planned
(e.g. residential, industrial,

(allergies, cancers,
diseases, etc), indicating the effect on health
(biomarkers, decline of fertility, epidemics) or well-being of humans (fatigue,
stress, etc.) linked directly (air pollution, chemicals, depletion of the ozone
layer, noise, etc.) y te)to
the quality of the environment.

05 Human health and safety

—

Includes utility facilities such as sewage, waste management, energy supply
06 services pply, and social i h

bl inistrati fon si Is and hospitals.

—

Locati cludes

ion and issions, of the state of

07 odiversi

v
ns of vegetation, etc.) by or on behalf of public authori

Industrial d by Council

Directive 96/61/EC of 24 September 1996 concerning integrated pollution
d control and water , mining, storage

ANNEX I

and production facilities (including rrigation systems,
greenhouses and stables).

and , ageregated by grid, region, administrative unit or other
analytical unit.

Areas managed, regulated or used for reporting at international, European,
national, regional and local levels. Includes dumping sites, restricted areas

d urces, regulated fairways
atsea orlarge inland waters, areas for the dumping of waste, noise

2on: itareas, river bas

Area
management/restriction/regulation
zones and reporting units

eas.

Vulnerable areas characterised according to natural hazards (all
hydrologic, seismic, volcani that,
Natural risk zones because of their location, severity, and frequency, have the potential to
seriously affect society), e.g. floods, landslides and subsidence, avalanches,
forest fires, earthquakes, volcanic eruptions.

Physical conditions in the atmos phere. Includes spatial data based on
onmodels orona inati includes
measurement locations.

evapotranspiration, wind speed and direction.
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Oceanographic geographical
graphic geograpl Physical conditions of oceans (currents, salinity, wave heights, etc.).
features
Physical conditions ofseas and saline water bodies divided into regions and
Sea regions ! e v
sub-regions with common characteristics.
Bio-geographical regions +EBONE  Areas of relatively homogeneous ecological conditions with common
environmental zones characteristics.

conditions,

tructure, and (iife )
Habitats and biotopes organisms thatlive there. Includes terrestrial and aquatic areas

y abiotic and biotic features, whether entirely
natural or semi-natural.

ANNEX It

Species distribution

By includi io-energy, solar,
20  Energyresources wind, etc., where relevant including depth/height information on the extent
ofthe resource.

Mineral resources including metal ores, industrial minerals, etc., where
relevant including depth/height information on the extent of the resource.

21  Mineral resources
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Spatial Temporal Date of Geographic boundin; Spatial Reference
Resource title Resource abstract Topic category Resolution  °P o RERE 5 File type Author Property L
cale extent box System
r Systems for uniquely referencing spatial information in space as a set of
01 Coordinate reference systems coordinates (x,y, 2)and/or latitude and longitude and height, based on a
geodetic horizontal and vertical datum
RijksDriehoekstelsel New (25992)  DUtch national gid, based on triangulation with as origin the spire ofthe ) ) ) ) ) ) ) ) ) )
L tower of Our Lady in the city of Amersfoort
n Iti-resolution grid wi fori
52 | Geosraphical srd systems Harmonised multi-resolution grid with a common paint of origin and
standardised location and size of grid cells.
5kmgrid “Hour squares” grid for representing the distribution of flora and fauna Environment 5000m - 2007 2007 B0, S0E) URpSEL, GeoDatabase Feature Class IMARES ““a"“h‘li‘e"":f:gw"h““' -
10km grid 10km grid for data on the distribution of flora and fauna Environment 10000m - 2007 2010 MAEE G UHEED GeoDatabase Feature Class IMARES ovallable o use without o New (28992)
y icensing
50 km grid Common European Chorological Grid Reference System Environment 50000m - 2003 2004 CEACID O, TN, GeoDatabase Feature Class EEA "“I“’:’:::“' GCS_WGS_1984 (4326)
100 km grid ¥ Grid Reference Sy q Diagram Environment 100000m - - 2005 WEEREER, ‘:Z:' R(EREER, GeoDatabase Feature Class - "“:(‘:"':::e“ GCS_WGS_1984 (4326)
-
03 |Geographicat Names of areas, regions, localities, cities, suburbs, towns or settlements, or
cographical names r feature of public or historical interest.
The map s constituted of locations and names relating to the terrains of the.
: ) Ministry of Defense excludingthe built-up areas, ie. only training grounds, : LL(4.268, 50.864), UR (6.910, ) need to request
Military terrains 2003 -names : : 5 Location - 250k -11500k 2003 2003 GeoDatabase Feature Class Ministry of Defense : RD_New (28992)
shooting ranges, airfields and navy ports. Some areas of the military training 53.264) licensing
grounds are considered part of the National Ecological Network (EHS).
TOP25 names file from topographical service -now part of Dutch Land NPT ETITETT) .
TOP25 names 2006 Registry - converted to an annotation feature class in the form ofa Location = sk 2006 2006 GeoDatabase Feature Class Dutch Land Registry ored RD_New (28992)
geodatabase &
r Units of ingareas where Member States have and/or
04 Administrative units exercise jurisdictional rights, for local, regional and national governance,
separated by administrative boundaries
The boundaries from the topographical service - part of the Dutch Land
O — Registry. The names and numbers of the municipalties have been adopted } .
: as attributes. Land-water boundaries have not been included, so that the Boundaries - 10k 2006 2006 - GeoDatabase Feature Class Dutch Land Registry ; RD_New (28992)
topographical service ! licensing
coast of Zeeland, South-Holland, the Wadden islands etc. cannot be
recognised.
The boundaries from the topographical service - part of the Dutch Land
O Registry. The names and numbers of the municipalties have been adopted T } .
: as attributes. Land-water boundaries have not been included, so that the Boundaries - - 2009 2009 GeoDatabase Feature Class Dutch Land Registry ; RD_New (28992)
topographical service ! licensing
coast of Zeeland, South-Holland, the Wadden islands etc. cannot be
recognised.
need to request
Municipal boundaries 2006 - ridgis Municipal boundaries file for the Netherlands - reference date is 01-01-2006 Boundaries - 11k 2006 2006 - GeoDatabase Feature Class Bridgis i RD_New (28992)
Municipal boundaries 2009 - Bridgis Municipal boundaries file for the Netherlands - reference date is 01.01-2009 Boundaries = = 2009 2008 EEGEECNIREAE, GeoDatabase Feature Class Bridgis "“l‘i’::"':‘::“' RD_New (28992)
Municipal boundaries 2010 -Bridgis Municipal boundaries file for the Netherlands - reference date is 01-01-2010 Boundaries - - 2010 2010 ELB2550 733 LR 282, GeoDatabase Feature Class Bridgis "“I“’:’:::“' RD_New (28992)
Boundaries of water board The file indicates the boundary of the command area, the name and the seat soundaries ) 1ok 2006 2006 . . U S . needtorequest o oo
command areas 2006 of eachwater board licensing
Provincial boundaries 2006 -Bridgis Provincial boundaries file for the Netherlands -reference date is 01-01-2006 Boundaries - 11k 2006 2006 - GeoDatabase Feature Class Bridgis "“l‘i’::"':‘::“' RD_New (28992)
ANNEX | Provincial boundaries 2009 -Bridgis Provincial boundaries file for the Netherlands - reference date is 01-01-2009 Boundarles - - 2009 2009 M O (w29, GeoDatabase Feature Class Bridgis "“:(‘:"':::e“ RD_New (28992)
Provincial boundaries 2010 -Bridgis Provincial boundaries file for the Netherlands - reference date is 01-01-2010 Boundarles - - 2010 2010 B ORI (w29, GeoDatabase Feature Class Bridgis "ee: torequest o New (28992)
icensing
. . ) need to request
National boundaries 2006 -Bridgis National boundaries file for the Netherlands -reference date is 01-01-2006 Boundaries = 11k 2006 2006 - Geobatabase Feature Class Bridgis e RD_New (28992)
National boundaries 2009 -Bridgis  National boundaries file for the Netherlands -reference date is 01-01-2009 Boundaries B B 2009 2009 B ORI U029, GeoDatabase Feature Class Bridgis "“:(‘:"':::e“ RD_New (28992)
National boundaries 2010 -Bridgis  National boundaries file forthe Netherlands -reference date is 01-01-2010 Boundaries - - 2010 2010 EEGEECNIREAE, GeoDatabase Feature Class Bridgis "“l‘i’::"':‘::“' RD_New (28992)
- ~
ion ofpre identif
05 |acdresses Location of properties based on address identifiers, usually by road name,
house number, postal code.
SRMREEMEEELAIEES QIR oo s e ot el s T G AT Boundarles B B 2006 2006 e TR (029, GeoDatabase Feature Class Bridgis needtorequest o\ (28992)
codes oflength 6 for 2006 -Bridgis g licensing
" ; : :
Boundaries ofareas withpostal g, 4, ies ofareas with postal codes of length 5 for 2006 -Bridgis. Boundaries - - 2006 2006 EEGENEENIRGAE, GeoDatabase Feature Class Bridgis needtoreauest g ey (28992)
codes oflength 5 for 2006 -Bridgis g licensing
SRMRGEMEEELAIEES IR o e e it el e s A AT S Boundarles B B 2006 2006 e O (029, GeoDatabase Feature Class Bridgis needtorequest o\ (28992)
codes oflength 4 for 2006 -Bridgis licensing
06 cadastral parcels Areas defined by cadastral registers or equivalent.
r Road, rail, air and water transport networks and related infrastructure.
Includes links between different networks. Also includes the trans-£uropean
transport network s defined in Decision No 1692/96/EC of the European
07 Transport networks
Parliament and of the Council of 23 July 1996 on Community Guidelines for
the development of the trans-European transport network (1) and future
revisions of that Decision.
’ The NWB State Highways is a digitally geographic directory with virtuallyall
National Road Directory NWB - Stat: dt t
o foae prectony ' State highways. Adopted are all roads which are being managed by road Transportation - 10k - 2010 - - Rijkswaterstaat Data ICT Dienst neeCoreauest  Rp_ New (28992)
Highways 2010 licensing
authorities such as Rijkswaterstaat (PWD).
The NWE Roads is a digitally geographic directory with virtually all roads.
Adopted are all roads which are being managed by road authorities such as
i - i PWD), , municipalities and : . ;
Rachalieedninceiee ! (AL Creiles CEE T Transportation = 10k = 2010 = s Rijkswaterstaat Data ICT Dienst needtorequest gy ey (28992)
Roads 2010 provided they have been given a street name or number. Therefore even licensing
separate bicycle paths and footpaths with street names have been adopted
in the NWB roads.
National Road Directorynws.  The NWBrailways is a digitally geographic diectory of he Dutch ralway ; ; .
Rt o0 network. Adopted have been railway connections managed by NS-Infra which Transportation - 10k - 2010 - - Rijkswaterstaat Data ICT Dienst oo RD_New (28992)
v are in use for transportation of people and goods. &
r areasandall bodies
and items related to them, including river basins and sub-basins. Where
08 [sydrography appropriate, according to the definitions set out in Directive 2000/60/EC of
the European Parliament and of the Council of 23 October 2000 establishing
a inthe field of water policy (2) and in the
form of networks
National Road Directory NWB - Fairways for ships 2010 is a digitally
National Road DirectoryNWB-  geographic directory of the navigable waterways for professional and T ) 1ok ) 2010 ) ) PG needtorequest o oo

Fairways for ships 2010

recreational shipping. Adopted are all fairways with a minimal navigable
depth of 1.10 meter and a headroom of at least 2.45 meter.

licensing
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Spatial Temporal Dateof  Geographic bounding Spatial Reference
Resource title Resource abstract Topic catego Resolution File e Author Property
pic cateeoy scale extent box S a System
Drainage units March 2008. This map of drainage units has been updated on S ——— S
Drainage units March 2008 the basis of water quality authorities; the starting point was the map of Inland Waters - 50k 2006 2008 - Alterra eanan RD_New (28992)
drainage units 1990. ®
Flowing waters in water network TOP10 vector, version 2008. All HAP objects
Flowing waters in waternetwork have been adopted from the TOPLO vector 2006 nto this resource which land Waters ) 10k 2008 2008 LL(4.167,50.747), UR (7.171, _ Aterra needtorequest o\ oco)
TOP10 vector pertain to flowing waters with an HRW indication or which have been 53.371) licensing
designated as NDTstream.
National dataset of large water  National dataset oflarge water bodies -June 2008 (draft). This is an update I nland Waters ) 10k . 2008 LL(2.963, 50.736), UR (7.235, _ - needtorequest o\ onogs)
bodies -June 2008 (draft) of the Owm_NL_lijnvlak of KRW. licensing
This water type map is a map indicating the location of surface waters in the
Netherlands. The geometry of this map is based on the polygons and lines of
the TOP10 vector database. The water map contains the following
Water type map of surface waters LL(2.267,50.714), UR (7.350, need torequest
Netherlz:ds 20908 information: (1) the location of surface waters in the Netherlands (2) The Inland Waters S 10k B 2008 ¢ ) UR( = PBL hcens':g RD_New (28992)
type of water in conformity with the European Water Framework Directive
(3)the water bodies of the Water Framework Directive (4) indication as to
whether the water body is natural, artificial o seriously changed
Area designated or managed within a framework of international,
09 Protectedsites Community and Member States'legislation to achieve specific conservation
objectives
Net boundaries of National This map indicates the boundaries of the National Ecological Network (EHS). environment ) - i 2008 LL(3.253,50.736), UR (7.242, B - needtorequest o onoon
Ecological Network (EHS)-2008  The map is an aggregation of provincial EHS maps. 53.584) licensing
MIPOis the Dutch used for
programme between the central government and local governments that ; DT TG, ; ; ST
MIPO Ecoducts 2008 has the aim to tackle the defragmentation of habitats of flora and fauna. One Environment E - 2008 2009 Er - Rijkswaterstaat, Dienst Verkeer en Scheepvaart o RD_New (28992)
ofthe measures that is used involves the building ofbridges across across . e
highways and other barriers - so-called ecoducts.
; . Map from the nineties with connection zones between the various nature
Connection zones for National need torequest
: development areas and core nature areas as they were envisaged in the. Environment - - 1996 1996 - - Alterra otore -
Ecological Network 1990 licensing
map for the National Ecological Network (EHS)
This map indicates the boundaries of the National Parks as have been
provided by the secretaries of the parks in the period August - November
2005. An update was done in January 2007 and in August 2007. The
boundaries of the Drents Friese Wold still needs to be corrected. The LL(3.606, 51.132), UR (6.766, Ministry of EL&I, GIS Competence Center need torequest
National parks Netherlands 2008 dataset comprises 21 National Parks: 18 designated by the Minister of LNV Environment - 100k - 2008 - eanan RD_New (28992)
(incl. 1 being founded), 2 private parks and 1 cross-border park which has ®
been designated by the committee of ministers ofthe Benelux. Besides
there are areas included ofwhich the status as parkstill has to be "worked
out”
is the Dutch society for p fnat
Natuurmonumenten 2008 s the Dutc! 4 nature LL(3.285,50.737), UR (7.223, need to request
oo monuments in the Netherlands. This map the various departments in the Environment - 10k 2008 2007 s - Natuurmonumenten eanan RD_New (28992)
P countryas well as the nature target classes. - ®
ANNEX | REIGEBC, § Properties of andareas managed by the society as of 01- . LL(3.285,50.737), UR (7.223, need torequest
and areas managed by the society - Environment - 10k E 2010 - Natuurmonumenten RD_New (28992)
012010 53.518) licensing
January 2010
Inthe Netherlands private societies have been founded on provincial scale.
Terrains of Provincial Landscape  These socieiteis have acquired properties and unreclaimed areas which are environment ) - i S010 . ) . needtorequest o onoon
Societies 2010 now managed as nature areas. This map shows all the properties of these licensing
Societies as well as the terrains managed by them.
Natura 2000 areas as of January  Combination of areas which can be designated on the basis ofthe habitat evironment ) 10k 2006 2006 . _ Aterr needtorequest
guidelines or the bird guidelines licensing
The coverage RAMSAR contains the 17 wetlands which have been registered
as well as 26 areas which have been designated for adoption in the list of
RAMSAR arems 2000 wetlands with international significance. All registered and designated evironment ) 80k 1100k . 1000 . ) Aterr needtorequest
areas are also protected as Special Protection Zones under the Bird licensing
Protection Guideline (except for the Rottige Meente, which s onlya
wetland).
IMAis the coverage ofimportant habitats of a number of mammal species. It
pertains toa total of 24 threatened and vulnerable species. Their names in
Mammal habitats in the Dutch are: Grote Brandt's need to request
Vieermuis, Ingekorven vieermuis, Franjestaart, Vale vieermuis, Environment - 80k - 1997 - - Alterra ST -
Netherlands licensing
3 Grijze grootoor, , Das, Gewone
zeehond, Grijze zeehond, Bruinvis, Wild zwijn, Damhert, Edelhert, Bever,
Hamster, Grote bosmuis, Hazelmuis and Eikelmuis.
Properties of the State Forest
Properties of the State Forest Service and areas managed by the service as of LL(3.285,50.737), UR (7.223, need torequest
Service and areas managed by the Environment - 10k - 2010 - Staatshosbeheer -
01-01-2010 5 licensing
service -January 2010
Nature targets ofthe State Forest  Overview of all terrains of the State Forest Department and the nature target evironment . . . 2008 LL(3.272,50.738), UR (7.222, _ Stastsbosbeheer need torequest
Department 2008 classes which have been planned as of January 2008. 5 licensing
This dataset gives a provisional indication of the nature targets pursued by
the state for the year 2018, inside and outside of the National Ecological
Network. Final establshment of the targets is envisaged for the year 2015,
When the dataset was compiled, the aim was to take as much as possible
the aggregation of the provincial nature targets maps to a higher level, viz.to
amap with national nature targets. Only for a few specific areas, there have
been deviations from the provincial maps in consultation with those
National Nature Targets Map 2003 provinces. An EX{va Exe‘rcise wxsnec$ssxvvto m‘ake the cumg,‘mnhe o ~ ) TG Poos) Poos) LL(3.253,50.736), UR (7.242, _ stry of EL&I, GIS Competence Center neeg to r%ques(
dataset more uniform, in order to arrive at a national map. Besides some 53.584) licensing
corrections to the nature target classification has been necessary for those
nature areas which are being managed by state institutions. As far as
subject matter s involved, the dataset consists of two components: the
nature targets of the state and the nature targets of the provinces as derived
from the source documents. Only the first component s part of the state
policy; the (i iy oo e e ion of
the user.
I Digital elevation models for land, ice and ocean surface. Includes terrestrial
01 Eevation
clevation, bathymetry and shoreline.
AHN 2000 - 5m grid 5 x5 meter Digital Elevation Model Elevation S5m - E - - - Rijkswaterstaat av"'ab'f""“,se L
icensing
ilable t ithout
AHN 2000 - 25m grid 25 25 meter Digital Elevation Model Elevation 25m - - - - - Rijkswaterstaat availal I?::n‘;:::' out
ANNEX I : ) ) available to use without
AHN 2000 - 100m grid 100 100 meter Digital Elevation Model Elevation 100m - E - - - Rijkswaterstaat Temes E
.
Physical and biological cover of the earth’s surface including artificial
02 Landcover surfaces, agricultural areas, forests, (semi-Jnatural areas, wetlands, water

bodies.
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Resource title

Resource abstract

Topic category

Resolution

Spatial Temporal
scale extent

Date of

Geographic bounding
box

File type

Author

Property

Spatial Reference
System

ANNEX II

ANNEX Il

03

04

03

04

05

06

07

08

CORINE Land Cover 2006 database.
of the Netherlands.

Orthoimagery

Geology

Geomorphological map of the
Netherlands, version 2008

statistical units

Buildings

soil

Grid 50 x 50 soil map of the
Netherlands, scale 1:50000 with
peat mapping, version 2006

Lithology

Land use

Topographical Military Map 1850 -
neat drawings

Georeferenced Bonne map sheets

CORINE Land Cover 2006 database of the Netherlands. An increasing need for
factual and quantitative information on the state of the environment of DG
Environment, DG Agriculture and other users initiated a proposal of the EEA
to collaborate with the European Space Agency (ESA)and the European
Commission (EC) on the implementation of a fast track service on land
monitoring. The project focused on timely, quality assured data, in particular
inland coverand land use related issues for 2006-2008. The CLC2006 project
is part of the GMES Fast Track Service Precursor (FTSP) Land Monitoring. In
CLC2006 38 countries with total area of 5.8 Mkm2 are participating (32 EEA
and6
Geo-referenced image data of the Earth's surface, from either satellite or
airborne sensors.

8y g and structure. Includes
bedrock, aquifers and geomorphology.

The geomorphological map of the Netherlands is a polygon file in which
information per polygon has been adopted about relief, genesis and age in
the form ofa describing code which consists of a letter and a figure.

Units for use

Geographical location of buildings.

Soils and subsoil characterised according to depth, texture, structure and
content of particles and organic material, stoniness, erosion, where
appropriate mean slope and anticipated water storage capacity.

The soil map ofthe Neterlands scale 1:50000 gives spatial information about
il constitution for i 1 meter depth

steps s =i is given about the regime,
i.e. about the Average Highest Level (GHG) and the Average Lowest Level
(6LG). Version 2006 is distinct from the earlier version because information
about the actual situation has been added to the map areas with peat solis
in the surroundings of the peat soils in the east of the country. This
information about these peat areas has become available as a result of the
peat mapping, which was carried out on approx. 100000 hectares. It was
checked whether those soils currently still qualify as peat soils.

Territory characterised accordingto its current and future planned
functional dimension or socio-economic purpose (e g. residential, industrial,
g | forestry,

The field minutes for the Topographical Military Map (TMK) have been made
between 1836 and 1856 by officers from the office of Military
Reconnaissance with the aim to create a first topographical map of the
whole of the Netherlands. The result of the reconnaissance has been worked
outin colorina series of "neat drawings". These neat drawings are the
intermediary form between the terrain work and the field minutes on the
one hand and the map sheets of the TMK - engraved in stone -on the other
hand. The map sheets have been published in black and white. The neat
drawings are the only colored version which are available for the whole
country. The neat drawings have been scanned by the Centre for Geo-
Information of Alterra and have been given georeferences in the RD system
The end result is an image file of the neat drawings in the GeoTIFF format.

Chromotopographic map of the Dutch state in digital form, with
georeference. This map shows historical land use in the Netherlands.
The LGNS datasetis a nationwide raster with a resoultion of 25 meter in
which 39 different forms of land use are distinguished. In the dataset, the

National Land Use -
LG

National Land Use Netherlands -

Human health and safety

Utility and governmental services

Environmental monitoring facilities

Production and industrial facilities

most import crops, a number of nature classes as well as
urban classes are distinguished. The dataset has been built with the help of
satellite images of 2004 and 2005 and on the basis of other relevant spatial
information.

The LGN6 dataset s a nationwide raster with a resolution of 25 meter in
which 39 different forms ofland use are distinguished. In the dataset, the
mostimportant agricultural crops, a number of nature classes as well as
urban classes are distinguished. The LGNG dataset has undergone important
changes relative to LGNS. The geometry and main themes is now fully based
on TOP: . 2006). parcels, orchards,
fruit farms, tree nurseries, sand, heathlands, forests, water bodies and
infrastructure have been adopted from TOP10 vector. The urban area has
been defined with the help of the datasets "Boundaries built-up area”
(862003)and the dataset "Bodemgebruik” (B8G). For the other main classes,
satellite images from 2007 and 2008 have been used among other things, as
welll as aerial photographs, Basemap Nature 2007 (BKN2007) and LGNS. The
definitions of the land use classes have been formulated more strictly.

of f (allergies, cancers,
respiratory diseases, etc.), information indicating the effect on health
(biomarkers, decline offertility, epidemics) or well-being of humans (fatigue,
stress, etc) linked directly (air pollution, chemicals, depletion of the ozone
layer, noise, etc.) or indirectly (food, genetically modified organisms, etc.) to
the quality of the environment.

Includes utility facilities such as sewage, waste management, energy supply
and water supply, administrative and social governmental services suchas
public administrations, civil protection sites, schools and hospitals

Location and operation of environmental monitoring facilities includes
and , of the state

media and of other ecosystem parameters (biodiversity, ecological

conditions ofvegetation, etc.) by or on behalf of public authorities.

Industrial production sites, including installations covered by Council
Directive 96/61/EC of 24 September 1996 concerning integrated pollution
prevention and control and water abstraction facilities, mining, storage
sites

Planning Cadastre

Geoscientific Information

Geoscientific Information

Planning Cadastre

Planning Cadastre

Planning Cadastre

Planning Cadastre

100k -

50k 2008

50k 2006

100k 1850

25Kk 1900

2008

2008

2006

2007

2006

2005

2009

LL(3.166, 50.725), UR (7.255,
53.606)

LL(3.251,50.735), UR (7.247,
53.612)

LL(3.254,50.735), UR (7.244,
53.559)

LL(3.045,50.711), UR (7.298,
10)

LL(3.196,50.691), UR (7.296,
74)

LL(3.047,50.670), UR (7.304,
53.612

LL(3.047, 50.670), UR (7.267,
53.612)

GeoTIFF (TIF)

Alterra

Alterra

Alterra

Alterra

Alterra

Alterra

available to use without
licensing

need to request
licensing

need to request
licensing

need to request
licensing

available to use without
licensing

need to request
licensing

needtorequest
licensing

RD_New (28992)

RD_New (28992)

RD_New (28992)

RD_New (28992)

RD_New (28992)

RD_New (28992)

RD_New (28992)
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Resource title Resource abstract Topic category Resolution SjEtiey el Da.te o.f Earge i iy File type Author Property Smtill A Eee
cale extent publication box System
'09 Agricultural and aquaculture Farming equipment and production facilities (includingirrigation systems,
facilities greenhouses and stables)
r population _ of people, including population characteristics
10 e oaraphy and activity levels, agaregated by grid, region, administrative unit or other
analytical unit.
Areas managed, regulated or used for reporting at international, European,
wes national, regional and local levels. Includes dumping sites, restricted areas
around drinking water sources, nitrate-vulnerable zones, regulated fairways
11 management/restriction/regulation
Tones and reporting units atsea orlarge inland waters, areas for the dumping of waste, noise
restriction zones, prospecting and mining permit areas, river basin districts,
relevant reporting units and coastal zone management areas.
r Vulnerable areas characterised according to natural hazards (all
atmospheric, hydrologic, seismic, volcanic and wildfire phenomena that,
12 Natural riskzones because of their location, severity, and frequency, have the potential to
seriously affect society), e.g. floods, landslides and subsidence, avalanches,
forest fires, earthquakes, volcanic eruptions.
r Physical conditions in the atmosphere. Includes spatial data based on
13 Atmospher , on models or on a combination thereofand includes
measurement locations.
'“ Meteorological geographical Weather conditions and their measurements; precipitation, temperature,
features evapotranspiration, wind speed and direction.
" Oceanographic geographical
15 Physical conditions of oceans (currents, salinity, wave heights, etc.).
features
I Physical conditions of seas and saline water bodies divided into regions and
16  Searegions
sub-regions with common characteristics.
17 |Biogeographical regions Areas of relatively homogeneous ecological conditions with common
characteristics.
Map of physical regions with floristic hotspot
Hotspot Floristic Biodiversity biodiversity data. All units were adopted from the physical-geographical LL(3.824,51.793), UR (6.613, need to request
o A Biota 25m - - 2007 - Alterra o RD_New (28992)
supplement to FGR region map; the dunes were divided into 2 groups: one rich in calcium, one 53,560) licensing
poor. This was done using the boundaries of the ecodistrictmap.
ANNEX 1l The dataset contains the location of old forests which developed before the
Map of the oldest forests in the yezrlQ?Ozndoffcres(. soils. whlc.hwere covered by(ores.t before “fe year GEn . a . 5 LL (3.423,50.741), UR (7.162, _ P need. torequest RD_New (28992)
Neherlands 1900. Aim of the mappingwas toindicate forest sites which potentially have 53.399) licensing
a high biodiversity.
The dataset BN2004, basic mapping of nature 2004 is a raster dataset based
on the basis of TOP10 vector in combination with: two datasets with land
management information, a dataset with a classification of the Netherlands
into Physi ical Regions as well the d onland use from the
National Statistical Service CBS. The datasets on land management were
used to distinguish between natural grasslands and other grasslands. The
used land management datasets were: the dataset on the subdidy
Basic mapping of Nature 2004 (B s i Biota 25m - - 2007 e, SO R P20, - Alterra needtorequest o o (28992)
(SAN/SN) and the dataset from the State Forest Service 2005 (SBB2005). 53.612) licensing
Besides the datasets on land management, also the dataset Land Use 2000
the dataset Phy. Regions (FGR_plus) were
used to distinguish nature from other land uses and to subclassify the class
sand into coastal sands (dunes, beaches and sand bars) and inland sands
(sand drifts and inland dunes). The resolution of the dataset BN2004 is 25 x
25 meter and it distinguishes the i land, natural
grassland, arable land, heathland, forest, built-up area and infrastructure,
VEEHERENECEIBE EERENE]) o e e A G e M e T ] need to request
Ginkelse Heathland plus e Biota - - 1997 - Just the area NW of Ede ESRI Shapefile Alterra o GCS_WGS_1984 (4326)
Wekeromse Sand 1997
Structure mappingof Edeseand  Structure mapping of Edese and Ginkelse Heathland and Wekeromse Sand . . . =B . IR e . needtorequest oo oo 1084 (4326)
Ginkelse Heathland 2003 licensing
B EMERE LR o o et e o e e S need to request
Ginkelse Heathland and T Biota - - 2009 - Just the area NW of Ede ESRI Shapefile Alterra o GCS_WGS_1984 (4326)
Wekeromse Sand 2009
r areas characterised by conditions,
processes, structure, and (life support) functions that physically support the
18  Habitats and biotopes organisms that live there. Includes terrestrial and aquatic areas
distinguished by geographical, abiotic and biotic features, whether entirely
natural or semi-natural.
'19 specles distribution Geographical distribution of occurrence ofanimal and plant species
aggregated by grid, region, administrative unit or other analytical unit
r Energy resources including hydrocarbons, hydropower, bio-energy, solar,
20  Energyresources wind, etc., where relevant including depth/height information on the extent
ofthe resource.
I Mineral resources including metal ores, industrial minerals, etc., where
21 Mineral resources

relevant including depth/height information on the extent of the resource.
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Systems for uniguely inspace asa setof
01 (x,y, z)and/or d height, based ona
geodetic horizontal and vertical daturn.

03 . Names of areas, regions, localities, cities, suburbs, towns or settlements, or
] or feature of public or

Units of administration, dividing areas where Member States have and/or
04 rights, for local,
separated by administrative boundaries.

05 Location of i identifiers,

house number, postal code.

06  Areas defined by cadastral registers or equivalent.

Road, rail, airand water
Includes links b so includes the
defined in 1692/96/EC of th P
fthe Council of 23 July 1996 on Co f
the development of the trans-European transport network (1) and future

ANNEX | 07 Transport networks

. P — o ’
anditems related to them, including river basins and sub-basins. Where
defir 2000/60/EC of
H hy
08 | Hydrography the European Parliament and of the Council of 23 October 2000 establishing
a framework for Community action in the field of water policy (2) and in the
form of networks.

09

01 Elevation i i i Includes terrestrial
elevation, bathymetry and shoreline.

ANNEX Il
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Physical and biological cover of the earth's surface includingartificial
es, agricultural areas, forests, (semi-Jnatural areas, wetlands, water
bodies.

Orthoimage Geo-referenced image data ofthe Earth's surface, from either satellite or
eery airborne sensors.
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Soils and subsoil characterised according to depth, texture, structure and
content of particles and organic material, stoniness, erosion, where
appropriate mean slope and anticipated water storage capacity.

Territory characterised according toits current and future planned
functional dimension or socio-economic purpose (e.g. residential, industrial,
I, agricultural, forestry, recreational).

Geographical distribution of dominance of pathologies (allergies, cancers,
respiratory diseases, etc.), information indicating the effect on health
(biomarkers, decline of fertility, epidemics) or well-being of humans (fatigue,
stress, etc.)linked directly (air pollution, chemicals, depletion of the ozone
layer, noise, etc.) or indirectly (food, genetically modified organisms, etc.) to
the quality ofthe environment.
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Includes utility facilities such as sewage, waste management, energy supply
Utility and governmental services  and water supply, administrative and social governmental services such as
public admi i I protection sites, schools and hospitals.

Location and operation of environmental monitoring facilities includes
observation and measurement of emissions, of the state of environmental
media and of other ecosystem parameters (biodiversity, ecological

jons of vegetation, etc.) by or on behalfof public authorities.

Industrial production sites, including installations covered by Council
Directive 96/61/EC of 24 September 1996 concerning integrated pollution
prevention and control and water abstraction facilities, mining, storage
sites.

nand industrial fai
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igation systems,

Population distribution — Geographical distribution of people, including population characteristics

demography a"dla‘:'"wl‘y'eve's essreEed by reion, aminsuate enoretner _----_—_--

Areas managed, regulated or used for reporting at international, European,
national, regional and local levels. Includes dumping ites, restricted areas
. __around drinking water sources, nitrate-vulnerable zones, regulated fairways
management/restriction/regulation . .
strictio atsea or large inland waters, areas for the dumping of waste, noise

zones and reporting units - ! o : . st
restriction zones, prospecting and mining permit areas, river basin districts,
relevant reporting units and coastal zone management areas.

Vulnerable areas characterised according to natural hazards (all
atmospheric, hydrologic, seismic, volcanic and wildfire phenomena that,
because of their location, severity, and frequency, have the potential to
seriouslyaffect society), .8 floods, Iandslldes andsubsidence, avalanches,

Natural risk zones

Physical conditions in the atmosphere. Includes spatial data based on
measurements, on models or ona combination thereofand includes.
measurement locations.

Atmospheric cond
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Meteorological geographical Weather conditions and their measurements; precipitation, temperature,
features evapotranspiration, wind speed and direction.

Oceanographic geographical
features

15

‘ Physical conditions of oceans (currents, salinity, wave heights, etc.). ‘ ‘ ‘

Sea regions

Areas of relatively homogeneous ecological conditions with common
Bio-geographical regions .

characteristics.

Geographical areas characterised by specific ecological conditions,
processes, structure, and (life support) functions that physically support the

18  Habitats and biotopes organisms that live there. Includes terrestrial and aquatic areas
distinguished by geographical, abiotic and biotic features, whether entirely.
natural or semi-natural.

Geographical distribution of occurrence of animal and plant species

Species distributi
pecies distribution egated by grid, region, ad ive unit or other analytical unit.
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Energy resources bio-energy, solar,
20 Energy resources wind, etc., where relevant including depth/height information on the extent
of the resource.

ANNEX Il

Mineral resources including metal ores, industrial minerals, etc., where

21 Mineral resources
relevantincluding depth/height information on the extent of the resource.
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Portugal (PT2)

y: iquely i ial i ion in space as a set of
01 Coordinate reference systems coordinates (x, y, z) and/or latitude and longitude and height, based on a
geodetic horizontal and vertical datum.
2 common
02 |Geographical grid systems standardised location and size of grid cells. --——-——-—

Names ofareas, regions, localities, cities, suburbs, towns or settlements, or

03 Geographical names Y P ical interest.

istration, dividi have and/or
04 Administrative units rights, for local, regional and
separated by administrative boundaries.

05

prope
house number, postal code.
06 Cadastral parcels Areas defined by cadastral registers or equivalent.

Road, rail, air and water transport networks and related infrastructure.
Includes links the

transport network as defined in Decision No 1692/96/EC of the European
Parliament and of the Council of 23 July 1996 on Community Guidelines for
h fthe (1)and future
revisions of that Decision.

07 Transport networks

ANNEX |

d

and items related to including ri ins and sub-basins. Where
to the definitions 2000/60/EC of

the European Parliament and of the Council of 23 October 2000 establishing

a ity action in the policy inthe

08 Hydrography

form of networks.
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Digital elevation models for land, ice and ocean surface. Includes terrestrial

1 Elevation
o elevation, bathymetry and shoreline.

nd cover

iological cover ofthe earth's surface includingartificial
ces, agricultural areas, forests, (semi-Jnatural areas, wetlands, water

hoimagen referenced image data of the Earth's surface, from either satellite or
eery rborne sensors.
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Geology Geology characterised according to composition and structure. Includes
bedrock, aquifers and geomorphology.

Statisticalunits Unitsfor dissemination or use ofstatstical information. I e e e S N B

02 Buildings Geographical location of buildings.

Soils and subsoil characterised according to depth, texture, structure and
content of particles and organic material, stoniness, erosion, where
appropriate mean slope and anticipated water storage capacity.

Territory characterised according to its current and future planned
Land use functional dimension or socio-economic purpose (e g. residential, industrial,
commercial, agricultural, forestry, recreational).

04

Geographical distribution of dominance of pathologies (allergies, cancers,
respiratory diseases, etc.), information indicating the effect on health
(biomarkers, decline of fertility, epidemics) or well-being of humans (fatigue,
stress, etc. linked directly (air pollution, chemicals, depletion of the ozone
layer, noise, etc.) or indirectly (food, genetically modified organisms, etc.)to
the quality of the environment.

05 Human healthand safety

Includes utility facilities such as sewage, waste management, energy supply
06 Utility and governmental services  and water supply, administrative and social governmental services such as
public administrations, civil protection sites, schools and hospitals.
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Location and operation of environmental monitoring facilities includes
observation and measurement of emissions, of the state of environmental
media and of other ecosystem parameters (biodiversity, ecological
conditions of vegetation, etc.) by or on behalfof public authorities.

Environmental monitoring fai

Industrial production sites, including installations covered by Council
Directive 96/61/EC of 24 September 1996 concerning integrated pollution
prevention and control and water abstraction facilities, mining, storage
sites.

Tog pEcalendsmacie gt s rodvlon e (g st e
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Geographical distribution of people, including population characteristics
Population distribution — Eraph peope, Incluting population charac

and activity levels, aggregated by grid, region, administrative unit or other
demography

analytical unit.

Areas managed, regulated or used for reporting at international, European,

o national, regional and local levels. Includes dumpingsites, restricted areas
rea
y - around drinking water sources, nitrate-vulnerable zones, regulated fairways

management/restriction/regulation € ¢ .

atsea or large inland waters, areas for the dumping of waste, noise
20nes and reporting units

restriction zones, prospectingand mining permit areas, river basin districts,

relevant reporting units and coastal zone management areas.

Vulnerable areas characterised according to natural hazards (all
atmospheric, hydrologic, seismic, volcanic and wildfire phenomena that,

Natural risk zones ir loca ,and frequency, have the potential to
seriouslyaffect society), e g floods, landslides and subsidence, avalanches,
forest fires, earthquakes, volcanic eruptions.

Physical conditions in the atmosphere. Includes spatial data based on
13 Atmospheric conditions. measurements, on models or on a combination thereof and includes
measurement locations.
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Weather conditions and their measurements; precipitation, temperature,
evapotranspiration, wind s|

O h hical
ceanographic geographical hysical conditions of oceans (currents, salinity, wave heights, etc.),
features
Sea regions Physical conditions of seas and saline water bodies divided into regions and
sub-regions with common characteristics.
Areas of relatively homogeneous ecological conditions with common
io-geographical regions
characteristics.

Geographical areas characterised by specific ecological conditions,
processes, structure, and (life support) functions that physically support the

i /e there. Includes terrestrial and aquatic areas
distinguished by geographical, abiotic and biotic features, whether entirely
natural or semi-natural.
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Geographical distribution of occurrence of animal and plant species

19 species distribution tributl currence ofan pecies
aggregated by grid, region, administrative unit or other analytical unit.

Energy resources including hydrocarbons, hydropower, bio-energy, solar,
Energy resources wind, etc., where relevant including depth/height information on the extent
ofthe resource.

Mineral resources including metal ores, industrial minerals, etc., where
relevant including depth/height information on the extent of the resource.
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United Kingdom

[Systems for i setof
(x,y,)and/or d height, based ona
eodetic horizontal and vertical datum.

02 Geographical grid systems

" " tongridwitha
standardised location and size of grid cells.

o f: regions, localities, cities, suburbs, towns o or
3 any geographical or topographical feature of public or historical interest.

Member

04 Ad ive uni ise jurisdictional rights, for local,
inistrative boundari

05 Location of properties based on address identifiers, usually by road name,
house number, postal code.

06 Cadastral parcels Areas defined by cadastral registers or equivalent.

Road, rail, air and water i
Includes links if twork i £urop
07 [Transport networks transport networkas defined in Decision No 1692/96/EC of the European
ANNEX | Parliament and of the Council of 23 July 1996 on Community Guidelines for
the development of the trans-European transport network (1) and future
revisions of that Decision.

dall

and items related to them, including river basins and sub-basins. Where
appropriate, according o the definitions set out in Directive 2000/60/EC of
0 H hy
8 Hydrography the European Parliament and of the Council of 23 October 2000 establishing
2 framework for Community action in the field ofwater policy (2) and in the
form of networks.
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ed or managed within a framework of international,
\d Member States' legislation to achieve specific conservation
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Digital elevation models for land, ice and ocean surface. Includes terrestrial

levation
elevation, bathymetry and shoreline.

Physical and biological cover of the earth’s surface includingartificial
gricultural areas, forests, (semi-Jnatural areas, wetlands, water

eo-ref a
Orthoimagery
airborne sensors.
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ANNEX Il
8y according Inclu
Geolo
& bedrock, aquifers and geomorphol
statistical units Units for dissemination or use of statistical information. L' ' ' ! ' | [ | | |
Geographical location of buildings I e Y [ N
Soils and subsoil to depth, texture, structy
content of particles and organic material, stoniness, erosion, where
appropriate mean slope and anticipated water storage capacity.
ANNEX Il

future planned
I dimensi i i (g residential, indus
commercial, agricultural, forestry, recreational).

(allergies, cancers,

piratory diseases, etc.) i ion indicating the effect on health
decline of fertilty, 0 humans (fatigue,
Human health and safe
05 Human health and safety stress, etc.)linked directly (air pollution, chemicals, depletion of the ozone

layer, noise, etc.) or v (food, i te)to
he quality of the environment.

|| i

r
Includes utility facilities such as sewage, waste management, energy supply
06 Utility and governmental services  and water and social h
blic admi civil ion si hools and hospitals.
—
Location and includes
ion and issions, of the state of
07  Environmental monitoring facilities
media and ecosystem ological

ons of vegetation, etc.) by or on behalfof public authorities.
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Industrial
Directive EC of 24 September 19

d by Coun
pollution
d control and water , mining, storage

Production and industrial facilities

sites.

production fa includingirrigation systems,
greenhouses and stables).

and activi , aggregated by grid, regis inistrative unit or other
analytical unit.

Areas managed, regulated or used for reporting at international, European,
national, regional and local levels. Includes dumpingsites, restricted areas

Area inkis  ni 20nes, regulated fairways

atsea orlarge inland wats for the dumping of i

zone: mining river basin districts,

management/restriction/regulation

20nes and reporting units

areas i ing hazards (all

hydrologic, seismic, volcani that,
because of their location, severity, and frequency, have the potential to
seriously affect society), e.g. floods, landslides and subsidence, avalanches,
forest fires, earthquakes, volcanic eruptions.

Natural risk zones

Physical conditions in the atmosphere. Includes spatial data based on
onmodels orona inati includes

ANNEX il

Areas of relatively homogeneous ecological con
characteristics.

cond

truct: d (iife ) functi
Habitats and biotopes organisms that live there. Includes terrestrial and aquatic areas.
biotic and

v whether entirely
natural or semi-natural.
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19  Species distribution

Energy resources bio-energy, solar,
20 Energyresources wind, etc., where relevant including depth/height information on the extent
ofthe resource.

Mineral resources including metal ores, industrial minerals, etc., where

21 Mineral resources esoure e }
relevant including depth/height information on the extent of the resource.
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Appendix IV

INSPIRE Metadata Implementing Rules
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INSPIRE Metadata Implementing Rules: Technical Guidelines based on EN ISO 19115 and EN I1SO 19119

According to Article 5(4) of Directive 2007/2/EC, the INSPIRE Implementing Rules shall take account of relevant, existing international
standards and user requirements. In the context of metadata for spatial data and spatial data services, the standards EN I1SO 19115, EN ISO
19119, and ISO 15836 (Dublin Core) have been identified as important standards

Commission Regulation (EC) No. 1205/2008 implementing Directive 2007/2/EC of the European Parliament and of the Council as regards
metadata was adopted on of 31 December 2008, and published on the Official Journal of the European Union on 4t December (OJ L 326,

4.12.2008, p. 12-30). Any reference in this document to “Implementing
Rules for Metadata” refers to the above mentioned Regulation.

The aim of this document is to define how the Regulation can be implemented using EN ISO 19115 and EN ISO 19119. The following
subsections describe for each element of the Regulation its relation with the mentioned European standards.

INSPIRE profile of ISO 19115 and ISO 19119

ISO Core Metadata Elements

i)  Spatial dataset and spatial dataset series

The table below compares the core requirements of ISO 19115 (see Table 3 in 6.5 of ISO 19115:2003) to the requirements of INSPIRE for
spatial dataset and spatial dataset series as defined in the Implementing Rules for metadata.

1SO 19115 Core

INSPIRE

Comments

Dataset title (M)

Part B 1.1 Resource Title

Dataset reference date (M)

Part B 5 Temporal Reference

ISO 19115 is more demanding. The metadata shall contain a date of publication, revision or
creation of the resource, while in
INSPIRE the Temporal Reference can also be expressed through Temporal Extent.

Dataset responsible party (O)

Part B 9 Responsible organisation

INSPIRE is more demanding by mandating both the name of the organisation, and a contact e-
mail address

Geographic location of the dataset (C)

Part B 4.1 Geographic

INSPIRE is more restrictive. A Geographic bounding box is mandated

Bounding Box
Dataset language (M) Part B 1.7 Resource ISO 19115 is more demanding. It mandates the dataset language, even if the resource does not
Language include any textual information. The I1SO 19115 Dataset language is defaulted to the Metadata

language.

Dataset character set (C)

ISO 19115 is more demanding. The dataset character set has to be documented in ISO 19115
when ISO 10646-1 is not used.

Dataset topic category (M)

Part B 2.1 Topic Category

Spatial resolution of the dataset (O)

Part B 6.2 Spatial Resolution

Abstract describing the dataset (M)

Part B 1.2 Resource
abstract

Distribution format (O)

Additional extent information for the
dataset (vertical and temporal) (O)

Part B 5.1 Temporal extent

INSPIRE is more demanding. A temporal reference is mandated, and can be expressed as a
temporal extent.

Spatial representation type (O)

Reference system (O)

Lineage (0)

Part B 6.1 Lineage

INSPIRE is more demanding. A general lineage statement is mandated.

On-line resource (O)

Part B 1.4 Resource Locator

Metadata file identifier (O)

Metadata standard name (O)

Metadata standard version (O)

Metadata language (C)

Part B 10.3 Metadata
Language

INSPIRE is more demanding. The metadata language is mandated even if it is defined by the
encoding.

Metadata character set (C)

ISO 19115 is more demanding. The metadata character set has to be documented in 1SO 19115
when ISO 10646-1 is not used.

Metadata point of contact (M)

Part B 10.1 Metadata point
of contact

INSPIRE is more demanding by mandating both the name of the organisation, and a contact e-
mail address.

Metadata date stamp (M)

Part B 10.2 Metadata Date

ISO is more restrictive because this element shall contain the “date that the metadata was
created” and INSPIRE may contain the “date when the metadata record was created or updated

Part B 1.3 Resource Type

INSPIRE is more demanding

Part B 1.5 Unique Resource Identifier

INSPIRE is more demanding

Part B 3 Keyword

INSPIRE is more demanding

Part B 7 Conformity

INSPIRE is more demanding

Part B 8.1 Conditions for access and use

INSPIRE is more demanding

Part B 8.2 Limitations on public access

INSPIRE is more demanding

i)  Services

The table below compares the core requirements of ISO 19115 (see Table 3 in 6.5 of ISO 19115:2003) to the requirements of INSPIRE for
services as defined in the Implementing Rules for metadata. The greyed lines correspond to core metadata elements not applicable to

services.
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1SO 19115 Core

INSPIRE

Comments

Dataset title (M)

Part B 1.1 Resource Title

Dataset reference date (M)

Part B 5 Temporal Reference

ISO 19115 is more demanding. Despite its name, this ISO 19115 Core metadata element applies
to services. A reference date of the service (date of publication, revision or creation ...) is
mandated.

Dataset responsible party (O)

Part B 9 Responsible organisation

Geographic location of the dataset (C)

See INSPIRE Geographic Bounding Box

Part B 4.1 Geographic Bounding Box

The Geographic Bounding Box is handled in ISO 19119 with a different metadata element from
the one corresponding to “Geographic location of the dataset”

Dataset language (M)

Not applicable to services

Dataset character set (C)

Not applicable to services

Dataset topic category (M)

Not applicable to services

Spatial resolution of the dataset (O)

Part B 6.2 Spatial Resolution

In the current version of ISO 19119, it is not possible to express the restriction of a service

Abstract describing the dataset (M)

Part B 1.2 Resource abstract

concerning the spatial resolution

Distribution format (O)

Additional extent information for the
dataset (0)

Spatial representation type (O)

Reference system (O)

Lineage (0)

On-line resource (O)

Part B 1.4 Resource Locator

Metadata file identifier (O)

Metadata standard name (O)

Metadata standard version (O)

Metadata language (C)

Part B 10.3 Metadata Language

INSPIRE is more demanding. The metadata language is mandated.

Metadata character set (C)

ISO 19115 is more demanding. The metadata character set has to be documented in ISO 19115
when ISO 10646-1 is not used.

Metadata point of contact (M)

Part B 10.1 Metadata point of contact

Metadata date stamp (M)

Part B 10.2 Metadata Date

ISO is more restrictive because this element shall contain the “date that the metadata was
created” and INSPIRE may contain the “date when the metadata record was created or updated

Part B 1.3 Resource Type

INSPIRE is more demanding

Part B 1.6 Coupled Resource

Optional in INSPIRE

Part B 2.2 Spatial Data Service Type

INSPIRE is more demanding

Part B 3 Keyword

INSPIRE is more demanding

Part B 7 Conformity

INSPIRE is more demanding

Part B 8.1 Conditions for access and use

INSPIRE is more demanding

Part B 8.2 Limitations on public access

INSPIRE is more demanding
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9. Abbreviations and acronyms

BIO_SOS
BISE

BR

CAD

CEC

CF
CIBIO/ICETA

CLC
DT-DS
EBONE
EC

EO
EODHaM
ESDIN
ESRI

EU
FP7-SPA
GBIF
GEO
GEOSS
GHC
GIS
GLC
GMES
GR
GSDI
IGEOE
INSPIRE
ISO

IT

LTER
MIG

NatureSDIplus
NEM
NL

BlOdiversity multi-SOurce monitoring System: from Space TO Species

Biodiversity Information System for Europe
Brazil sites

Computer-Aided Design

Commission of the European Communities

Critical Factors

Centro de Investigagdo em Biodiversidade e Recursos Genéticos/Instituto de Ciéncias e

Tecnologias Agrarias e Agro-Alimentares

Corine Land Cover

Data Specifications Drafting Team

European Biodiversity Observation Network
European Commission

Earth Observation

Earth Observation Data for Habitat Monitoring
European Spatial Data Infrastructure with a Best Practice Network
Environmental Systems Research Institute, Inc.n
European Union

Seventh Framework Programme - Space

Global Biodiversity Information Facility

Group on Earth Observation

Group on Earth Observation System of Systems
General Habitat Categories

Geographic Information System

Global Land Cover

Global Monitoring for Environment and Security
Greece sites

Global Spatial Data Infrastructure

Instituto Geogréfico do Exército

Infrastructure for Spatial Information in the European Community
International Organization for Standardization
Italy sites

Long Term Ecological Research

Metadados de informagcdo Geografica (Portuguese Geographic Information System

Metadata Profile)
Nature Spatial Data Infrastructure
Nucleo Esparol de Metadatos (Spanish Core Metadata Profile)

Netherlands site
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OGC

oJ

PDF
PELCOM
Pl

PT

PTA

PT2
SEBI
SEC
SDI
SEIS
SRTM
SWIR
UK

uP
WebGIS
WISE/WDF
XML
WMO
WP
XML
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Open Geospatial Consortium

Official Journal

Portable Document Format

Pan-European Land Use and Land Cover Monitoring
Property Issues

Portugal

Portuguese Sabor-Magas site

Portuguese Peneda-Gerés site

Streamlining European Biodiversity Indicators
Staff from the European Commision

Spatial Data Infrastructure

Shared Environment Information System

Shuttle Radar Topography Mission

Short-wave Infrared

United Kingdom sites

Universidade do Porto

World Wide Web Geographic Information System
Water Information System for Europe/Water Framework Directive
Extensible Markup Language

World Meteorological Organization

Work Package

Extensible Markup Language
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