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Change Log
Version Changed Changes made
Sections
2.9 Use Cases Removed relationship with other INSPIRE themes tables.
Change to the Risk/ Hazard Classification Codelist
The modelling of multi-hazard (via multiplicity) has been removed from the model
Exposed Elements are modelled in a different way and linked to a hazard as well as a risk
The Floods Example application schema has been moved to the Annex as an example only
Theme specific Metadata elements have been selected
Determination methods have been overhauled along with document referencing
Annex B contains a mapping between featuretypes used in the Floods Directive and feature
types used in the Natural Risk Zones data specification
Use Cases have been significantly clarified.
3.0 Model Simplified

Combined vector and model coverage model. Upgraded floods example, and added 2
diagrams to aid comprehension in section 2.
Tightened Use Cases and refined data quality and metadata sections.
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Foreword
How to read the document?

This document describesthei | NSPI RE dat a S&auatRisk Zonea't G wind e Inérsioa s 0

3.0 as developed by the Thematic Working Group (TWG) Natural Risk Zones using both natural and a
conceptual schema language.

The data specification is based on a common template used for all data specifications and has been
harmonised using the experience from the development of the Annex | data specifications.

This document provides guidelines for the implementation of the provisions laid down in the draft
Implementing Rule for spatial data sets and services of the INSPIRE Directive.

This document includes two executive summaries that provide a quick overview of the INSPIRE data
specification process in general, and the content of the data specification on Natural Risk Zones in
particular. We highly recommend that managers, decision makers, and all those new to the INSPIRE
process and/or information modelling should read these executive summaries first.

The UML diagrams (in Chapter 5) offer a rapid way to see the main elements of the specifications and
their relationships. The definition of the spatial object types, attributes, and relationships are included
in the Feature Catalogue (also in Chapter 5). People having thematic expertise but not familiar with
UML can fully understand the content of the data model focusing on the Feature Catalogue. Users
might also find the Feature Catalogue especially useful to check if it contains the data necessary for
the applications that they run. The technical details are expected to be of prime interest to those
organisations that are/will be responsible for implementing INSPIRE within the field of Natural Risk
Zones.

The technical provisions and the underlying concepts are often illustrated by examples. Smaller
examples are within the text of the specification, while longer explanatory examples and descriptions
of selected use cases are attached in the annexes.

In order to distinguish the INSPIRE spatial data themes from the spatial object types, the INSPIRE
spatial data themes are written in italics.

The document will be pwhalpieadléoy duaidloeksl enoas raep
the European Commission, and as such cannot be invoked in the context of legal procedures.

Legal Notice

Neither the European Commission nor any person acting on behalf of the Commission is responsible
for the use which might be made of this publication.
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Interoperability of Spatial Data Sets and Services 1
General Executive Summary

The challenges regarding the lack of availability, quality, organisation, accessibility, and sharing of
spatial information are common to a large number of policies and activities and are experienced
across the various levels of public authority in Europe. In order to solve these problems it is necessary
to take measures of coordination between the users and providers of spatial information. The Directive
2007/2/EC of the European Parliament and of the Council adopted on 14 March 2007 aims at
establishing an Infrastructure for Spatial Information in the European Community (INSPIRE) for
environmental policies, or policies and activities that have an impact on the environment.

INSPIRE will be based on the infrastructures for spatial information that are created and maintained by
the Member States. To support the establishment of a European infrastructure, Implementing Rules
addressing the following components of the infrastructure are being specified: metadata,
interoperability of spatial data themes (as described in Annexes |, Il, Il of the Directive) and spatial
data services, network services and technologies, data and service sharing, and monitoring and
reporting procedures.

INSPIRE does not require collection of new data. However, after the period specified in the Directive®
Member States have to make their data available according to the Implementing Rules.

Interoperability in INSPIRE means the possibility to combine spatial data and services from different

sources across the European Community in a consistent way without involving specific efforts of

humans or machi nes. It is i mportant to note that AinNnt e
spatial data sets through network services, typically via Internet. Interoperability may be achieved by

either changing (harmonising) and storing existing data sets or transforming them via services for

publication in the INSPIRE infrastructure. It is expected that users will spend less time and efforts on

understanding and integrating data when they build their applications based on data delivered within

INSPIRE.

In order to benefit from the endeavours of international standardisation bodies and organisations
established under international law their standards and technical means have been utilised and
referenced, whenever possible.

To facilitate the implementation of INSPIRE, it is important that all stakeholders have the opportunity
to participate in specification and development. For this reason, the Commission has put in place a
consensus building process involving data users, and providers together with representatives of
industry, research and government. These stakeholders, organised through Spatial Data Interest
Communities (SDIC) and Legally Mandated Organisations (LMO)?, have provided reference materials,
participated in the user requirement and technical® surveys, proposed experts for the Data
Specification Drafting Team® and Thematic Working Groups® and participated in the public stakeholder

' For all 34 Annex I,Il and Ill data themes: within two years of the adoption of the corresponding
Implementing Rules for newly collected and extensively restructured data and within 5 years for other
data in electronic format still in use

2 The current status of registered SDICs/LMOs is available via INSPIRE website:
http://inspire.jrc.ec.europa.eu/index.cfm/pageid/42

® Surveys on unique identifiers and usage of the elements of the spatial and temporal schema,

* The Data Specification Drafting Team has been composed of experts from Austria, Belgium, Czech
Republic, France, Germany, Greece, Italy, Netherlands, Norway, Poland, Switzerland, UK, and the
European Environmental Agency

® The Thematic Working Groups of Annex Il and Ill themes have been composed of experts from
Austria, Belgium, Bulgaria, Czech Republic, Denmark, Finland, France, Germany, Hungary, Ireland,
Italy, Latvia, Netherlands, Norway, Poland, Romania, Slovakia, Spain, Sweden, Switzerland, Turkey,
UK, the European Commission, and the European Environmental Agency


http://inspire.jrc.ec.europa.eu/index.cfm/pageid/42
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consultations on draft versions of the data specifications. These consultations covered expert reviews
as well as feasibility and fitness-for-purpose testing of the data specificationse.

This open and participatory approach was successfully used during the development of the data
specification on Annex | data themes as well as during the preparation of the Implementing Rule on
Interoperability of Spatial Data Sets and Services’ for Annex | spatial data themes.,

The development framework elaborated by the Data Specification Drafting Team aims at keeping the
data specifications of the different themes coherent. It summarises the methodology to be used for the
data specifications and provides a coherent set of requirements and recommendations to achieve
interoperability. The pillars of the framework are five technical documents:

e The Definition of Annex Themes and Scope8 describes in greater detail the spatial data
themes defined in the Directive, and thus provides a sound starting point for the thematic
aspects of the data specification development.

e The Generic Conceptual Model® defines the elements necessary for interoperability and
data harmonisation including cross-theme issues. It specifies requirements and
recommendations with regard to data specification elements of common use, like the
spatial and temporal schema, unique identifier management, object referencing, a generic
network model, some common code lists, etc. Those requirements of the Generic
Conceptual Model that are directly implementable will be included in the Implementing
Rule on Interoperability of Spatial Data Sets and Services.

e The Methodology for the Development of Data Specifications10 defines a repeatable
methodology. It describes how to arrive from user requirements to a data specification
through a number of steps including use-case development, initial specification
development and analysis of analogies and gaps for further specification refinement.

e The AGuidelines for theée" déines bow igeographicfinfodnptart i al Da '
can be encoded to enable transfer processes between the systems of the data providers
in the Member States. Even though it does not specify a mandatory encoding rule it sets
GML (ISO 19136) as the default encoding for INSPIRE.

e T h eGuidelines for the use of Observations & Measurements and Sensor Web
Enablement-related standards in INSPIRE Annex Il and Il data specification
developmento opides guidelines on how the M Obser vati ons and Me a s u
standard (ISO 19156) is to be used within INSPIRE.

The structure of the data specifications is based onthe il SO 19131 Geogr aéta ¢ i nf ol
product specificationso standard. T h e pplicatiorcscherae t he t e
the spatial object types with their properties, and other specifics of the spatial data themes using

natural language as well as a formal conceptual schema Ianguagelz.

A consolidated model repository, feature concept dictionary, and glossary are being maintained to
support the consistent specification development and potential further reuse of specification elements.
The consolidated model consists of the harmonised models of the relevant standards from the ISO

® For Annex II+l1l, the consultation phase lasted from 20 June to 21 October 2011.

" Commission Regulation (EU) No 1089/2010 implementing Directive 2007/2/EC of the European
Parliament and of the Council as regards interoeerability of spatial data sets and services, published in
the Official Journal of the European Union on 8" of December 2010.

8 http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/DataSpecifications/D2.3_Definition_of Ann
ex_Themes_and_scope_v3.0.pdf

9 http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/DataSpecifications/D2.5_v3.3.pdf

1% http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/DataSpecifications/D2.6_v3.0.pdf

! http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/DataSpecifications/D2.7_v3.2.pdf

2UML T Unified Modelling Language


http://eur-lex.europa.eu/JOHtml.do?uri=OJ:L:2010:323:SOM:EN:HTML
http://eur-lex.europa.eu/JOHtml.do?uri=OJ:L:2010:323:SOM:EN:HTML
http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/DataSpecifications/D2.3_Definition_of_Annex_Themes_and_scope_v3.0.pdf
http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/DataSpecifications/D2.3_Definition_of_Annex_Themes_and_scope_v3.0.pdf
http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/DataSpecifications/D2.5_v3.3.pdf
http://inspire.jrc.ec.europa.eu/reports/ImplementingRules/DataSpecifications/D2.7_v3.2.pdf
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19100 series, the INSPIRE Generic Conceptual Model, and the application schemas™ developed for
each spatial data theme. The multilingual INSPIRE Feature Concept Dictionary contains the definition
and description of the INSPIRE themes together with the definition of the spatial object types present
in the specification. The INSPIRE Glossary defines all the terms (beyond the spatial object types)
necessary for understanding the INSPIRE documentation including the terminology of other
components (metadata, network services, data sharing, and monitoring).

By listing a number of requirements and making the necessary recommendations, the data
specifications enable full system interoperability across the Member States, within the scope of the
application areas targeted by the Directive. Once finalised (version 3.0), the data specifications are
published as technical guidelines and provide the basis for the content of the Implementing Rule on
Interoperability of Spatial Data Sets and Services™. The content of the Implementing Rule is extracted
from the data specifications keeping in mind short- and medium-term feasibility as well as cost-benefit
considerations. The requirements included in the Implementing Rule will be legally binding for the
Member States according to the timeline specified in the INSPIRE Directive.

In addition to providing a basis for the interoperability of spatial data in INSPIRE, the data specification
development framework and the thematic data specifications can be reused in other environments at
local, regional, national and global level contributing to improvements in the coherence and
interoperability of data in spatial data infrastructures.

13 Conceptual models related to specific areas (e.g. INSPIRE themes)
“In the case of the Annex I+l data specifications, the extracted requirements will be used to
formulate an amendment to the existing Implementing Rule.
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Natural Risk Zones i Executive Summary

This document contains the data specification on INSPIRE Annex Il spatial data theme 12, Natural
Risk Zones. This specification is the work of the Natural Risk Zones thematic working group (TWG-
NZ)- A multinational team of experts volunteered from the community of SDICs (Spatial Data Interest
Communities) and LMOs (Legally Mandated Organisations) of INSPIRE.

Using the latest research and experience available, TWG-NZ has defined Natural Risk Zones as areas
where natural hazards are coincident with populated areas and/or areas of particular environmental/
cultural or economic value. Risk in this context is defined as:

Risk = Hazard x Exposure x Vulnerability
of human health, the environmental, cultural and economic assets in the zone considered.
TWG-NZ bel i eves t hat there should be a cl ear di stincti

The domain of the Natural Risk Zones data specification is potentially very large, it encompasses
hazards from floods to geomagnetic storms, and exposed elements from buildings to designated
environmental features this is described further in chapter 2 of this report.

The data and information that is included in this data specification take as a starting point the
existence of the delineation of a hazard area. For some hazards, for example meteorological hazards
it is not straight forward to delineate concrete hazard areas as occurrence depends on complex,
respectively chaotic meteorological conditions. Source data for each hazard are mostly in the domain
of other INSPIRE Annex I, Il and 11l themes for example fault lines as a source for earthquakes, in the
Geology theme. As a consequence, this data specification does not include the modelling of the
processes and scientific methods that were used in the delineation of hazard areas.

The approach taken to model Natural Risk Zones is generic in its treatment of each of hazard,
exposure, vulnerability and risk, but five use cases have been created to demonstrate the fit of the
model with specific examples for different types of hazard:

Floods (calculation of flood impact, reporting and flood hazard/risk mapping)
A Risk Manager Scenario (an example from a national perspective)
Landslides (hazard mapping, vulnerability assessment and risk assessment)
Forest fires (danger, vulnerability and risk mapping)

Earthquake insurance

These use cases are listed in Annex B.

The case of flood hazard has also been used to demonstrate the capacity for extension of the model
where a requirement to be more specific exists (see Annex C). Flood risk is significantly more
precisely defined than other hazards, due in part to the development of the Floods Directive
(2007/60/EC - FD) and the collaboration with relevant (FD) expert group.

The data specification includes modelling of risk zones caused by natural phenomena i primarily.
Nevertheless, it is anticipated that the core of the model may be valid for the modelling of other type of
hazards beyond the immediate domain of the Natural Risk Zones specification.

In the real world, hazards can be single, sequential or combined in their origin and effects. There are
complexities in adequately modelling these circumstances that complicate the communication of good
practice in modelling more simple hazard and risk relationships. At this time the Natural Risk Zones
data model has not been designed so that it could also operate in multi-risk circumstances.
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The model includes measured past events and modelled future events. It does not deal with real-time
data and respectively events as they are happening. This is the domain of monitoring and emergency
response which is largely out of the domain of Natural Risk Zones.

Natural Risk Zones also involve significant engagement with other thematic areas from INSPIRE. This
involvement stems from the nature of hazard, exposure, vulnerability and risk as defined in this
document. Several other thematic areas will input attributes vital to understanding the nature of
hazard, yet others are vital in the understanding of exposure while others model the monitoring of
hazard areas.

The concepts included in the model are abstract and can be specialised using either vector or
coverage spatial representation. This is done in order to create a framework which enables exchange
of data that are either vector or coverage, considering that any of the spatial objects can be modelled
in either way.

There are 4 key spatial object types that are modelled;

Hazard area
Observed event
Risk zone
Exposed element

While preparing the data specification, three primary categories of natural risk zone data provider have
been identified:

¢ Natural hazards data providers (past event registers and/or modelled hazards)
¢ Vulnerability data providers (including exposure information)
¢ Risk data providers

TWG-NZ believes that it is important for all potential users of natural risk zones information to know
which hazard is causing a particular risk zone. It is important for the mitigation and management of the
risk. For that reason, any provider should identify which type of natural hazard their data is related to;
and for vulnerability data providers, which kind of exposed element is at risk.

In order to facilitate semantic interoperability, the Natural Risk Zones data specification includes a
simple, high level classification through two code lists providing type of natural hazards and type of
exposed element categorizations. These code lists are not meant to be exhaustive, but can be
extended with narrower terms by Member States. Moreover, data providers can add a more specific
classification for both concepts.

One of the main purposes of hazard and risk maps is to inform clearly thus supporting effective
communication between modellers, data providers, policy makers and the citizen. We hope that this
data specification can play a part in improving this communication.
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1 Scope

This document specifies a harmonised data specification for the spatial data theme Natural Risk
Zones as defined in Annex Ill of the INSPIRE Directive.

This data specification provides the basis for the drafting of Implementing Rules according to Article 7

(1) of the INSPIRE Directive [Directive 2007/2/EC]. The entire data specification will be published as
implementation guidelines accompanying these Implementing Rules.

2 Overview

2.1 Name

INSPIRE data specification for the theme Natural Risk Zones.

2.2 Informal description
Definition:
Below is the definition of Natural Risk Zones as provided by the INSPIRE Directive.

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 seriously affect society) e.g. floods, landslides and subsidence, avalanches, forest fires,
earthquakes, volcanic eruptions. [Directive 2007/2/EC]

As predicted by the Data Specification Drafting Team, in light of Annex | and the greater detail that a
dedicated Annex Il or Il Thematic Working Group can enter into, this is here updated using the latest
research and experience available.

Description:
Natural Risk Zones are zones where natural hazard areas are coincident with highly populated areas

and/or areas of particular environmental, cultural, or economic value. Risk in this context is defined as:
Risk = Hazard x Exposure x Vulnerability
of human health, the environmental, cultural and economic assets in the zone considered.
TWGT NZbelievet her e should be a clear distinction between
The definition of each of these terms in the risk function almost has a discipline of their own. For the

purposes of the INSPIRE natural risk zones thematic working group we have decided to adopt the
existing, yet specific definitions below.

Risk (R)
Risk is the combination of the consequences of an event (hazard) and the associated
likelihood/probability of its occurrence, (ISO 31010).
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Commentt: This definition closely follows the definition
two distinctive connotations: in popular usage the emphasis is usually placed on the concept of

chance or possi bi lki toyf, asnu cahc caisd einnt ofi;t hweh erriesas i n techni
usually placed on the consequences, in terms of fpote

and period. It can be noted that people do not necessarily share the same perceptions of the
significance and underlying causes of different risks, (UNISDR 2009).

Hazard (H)

A dangerous phenomenon, substance, human activity or condition that may cause loss of life, injury or
other health impacts, property damage, loss of livelihoods and services, social and economic
disruption, or environmental damage, (UNISDR 2009).

Comment: The hazards of concern to disaster risk reduction as stated in footnote 3 of the Hyogo

Frameworkar e f é h aatwal adigin andfrelated environmental and technological hazards and

risks.o Such hazards arise from a variety of geologic
biological, and technological sources, sometimes acting in combination. In technical settings, hazards

are described quantitatively by the likely frequency of occurrence of different intensities for different

areas, as determined from historical data or scientific analysis (UNISDR2009).

Remark: Technological hazards are out of scope for this data specification (cf. page 16).

Exposure (E)
People, property, systems, or other elements present in hazard zones that are thereby subject to
potential losses, (UNISDR 2009).

Vulnerability (V)
The characteristics and circumstances of a community, system or asset, that makes it susceptible to
the damaging effects of a hazard, (UNISDR 2009).

Comment: There are many aspects of vulnerability, arising from various physical, social, economic,

and environmental factors. Examples may include poor design and construction of buildings,

inadequate protection of assets, lack of public information and awareness, limited official recognition

of risks and preparedness measures, and disregard for wise environmental management. Vulnerability

varies significantly within a community and over time. This definition identifies vulnerability as a

characteristic of the element of interest (community, system or asset) which is independent of its

exposure. However, in common use the word is often used more broadlytoinclu de t he el ement 6s
exposure UNISDR (2009).

One of the reasons for the difficulty in terminology is that the language of risk has developed across a
broad range of disciplines, including those beyond the scope of this thematic working group, including
financial risk, disaster management etc. Diagram 1 attempts to demonstrate the relationship between
the various concepts defined above in a spatial context. Diagram 2 shows this as a more abstract
conceptual model.

Some of the confusion arises from the differing use of language when both specialists and non-

specialists are talking about the concept of risk. Vulnerability and exposure are the terms most

frequently interchanged. The terms used in the model follow the UNISDR2009 definitions and more

recenttyt he ARi sk Assessment and Mapping Guidelines for
Council of the European Union.

I n the insurance industry risks are referred to wusin
Public Sector hazard, risk and vulnerability Information and are a significant part of an international

risk management framework that will, we hope, benefit from this data specification whilst bearing in

mind that INSPIRE Directive first applies to data-holding public authorities. This data specification

outlines spatial information which could be the subject of public private partnerships between data-

holding public authorities and the insurance industry.


http://www.unisdr.org/we/coordinate/hfa
http://www.unisdr.org/we/coordinate/hfa
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Diagram 1. Main concepts in the Natural Risk Zones model.
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As another example of the wider use of natural risk zones information, the EU Structural Eurocodes or
Eurocodes are the current building standards for Europe and they are published by the European
Committee for Standardization. Eurocode 1, for example, considers fire action on building structures,
whereas Eurocode 8 refers to earthquake resistant buildings. So it is important always to associate
"vulnerability" assessment of building structures with the application or not of Eurocodes. In order to
make an assessment as of whether an "exposed" engineering structure (exposed element) is also
"vulnerable" and "how vulnerable it is" (i.e. a damage assessment) to a given hazard (e.qg. flood, fire,
landslide etc) one should know the design and construction (or retrofitting) characteristics of this
particular structure as well as if a design is based on a standard or code of practice. For example if a
building or retaining wall is made from fire resistant materials, then it is less vulnerable to a fire, or if a
building is earthquake resistant, it is not expected to suffer serious damages in an earthquake of a
given magnitude, unlike another building that has been constructed without special consideration to
earthquakes.
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infrastructure, art, stock
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Diagram 1: Alternative diagram to show the main concepts in the Natural Risk Zones model

R=H*E*V

This leads to the expression of risk in terms such as:

Every year there is a 1% chance of having 100 houses destroyed due to floods

of a given magnitude.

Or on average, five houses are destroyed every year due to forest fire of a

given magnitude.

Natural Risk Zones thematic area

This data specification is meant to be as useful and usable as possible for the purposes of
interoperability. As such the model has been developed to be relevant to the public data and
information that is already available, without requiring a data provider to go beyond data that they
have to hand. In many cases this is only susceptibility or hazard or vulnerability. We would like this to
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be available in interoperable form so that even in the absence of a full risk model it is still possible to
share data and information to a common specification about hazards that have the potential to affect
people, property and services and the environment across Europe.

TWG-NZ believes that it is important for all potential users of natural risk zones information to know
what hazard is causing a particular risk zone. It is important for the mitigation and management of the
risk. Therefore, the data and information that are included in this data specification conceptually
considers the existence of the delineation of a hazard area as the most important object providing the
backbone of the model. Exposed elements, risk zones and observed past events are also
conceptually joined through the hazard and risk delineation process. Source data for the delineation of
each hazard are mostly in within the remit of other INSPIRE thematic areas, e.g. fault lines as a
source for earthquakes (Annex Il Geology). As a consequence, this data specification does not include
those nor the modelling of the processes and scientific methods that were used in the identification of
hazard areas.

The data specification includes modelling of natural hazards caused by natural phenomena - primarily.
It is anticipated that for instance some types of technological hazards could precipitate natural hazards
(and vice versa), in which case the model is likely to remain valid as causative factors are not
modelled. It is also true that the core of the model may be valid for the modelling of other hazards
beyond the Natural Risk Zones specification. The model has not been designed with these in mind but
may be useful in these circumstances.

Many hazards are sudden in their nature. However, several categories of natural hazards with major
impacts on civil contingency and on environmental/cultural and economic assets are not sudden in
nature. They may be permanent phenomena going unnoticed by the population (e.g. radon gas
emissions or the deficit or excess of elements in soil, or slow phenomena such as slow ground
motion). These hazardous processes are considered within the model. All other natural processes that
have no negative potential impact in a human activity are not considered.

In the real world, past hazardous events can been seen as single natural processes, sequential or
combined in their origin and effects. Modelling these circumstances complicates the communication of
good scientific practice in modelling hazard and risk relationships. The current data model is not
designed so that it could also operate in multi-risk or multi-hazard circumstances.

Even though the model includes measured past events relevant for the understanding of future
events, it does not deal with real-time events as they are happening, which is in the domain of
monitoring and emergency response, nor does it include disaster databases.

The core model is extensible in many directions, to cover many domain specific requirements. Based
on the expertise in the TWGT NZ and collaboration with relevant FD group a Floods extension example
was developed to demonstrate how the domain specific requirements can be moddeled using the
INSPIRE NZ core data model. In Annex B there is also a mapping of feature types between the
Natural Risk Zones data specification and the draft Floods Directive feature types.

Given that there are so many approaches, models and means of the delineation of natural risk zones,
and provided that a common practice is using both coverage and vector data types, both coverage
and vector data are addressed in this data specification.

There are no definitive sources of pan-European natural hazard classification; however there are
several classifications dealing with disasters. The Munich Re and CRED (Centre of Research on the
Epidemiology of Disasters) disaster database classification has been identified as a commonly used
classification, but has not been used here as it deals with the collection of disaster information. As a
result the thematic working group have agreed on a very high level simple and extensible hazard type
classification, that in the model is supplemented with a free text field and reference to provide greater
detail. It is highly recommended that at Member State level data providers add to the codelist provided
in the model to list detailed hazard types. Whilst it is by no means exhaustive, the group feels that this
approach is representative and by considering the hazards identified there, much of the range of
hazards considered to be in the thematic area will have been covered.
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In summary, TWG-NZ has considered:

e A generic approach to all natural hazards

e A generic approach to all natural risk zones
e Only the most relevant associated data

e Modelled hazards

¢ Observed events

e Data that can be of coverage or vector type

TWG-NZ has not primarily considered:
e Real time data
e Technological hazards
e Multi-hazard/risks
e Modelling of the processes and scientific methods or data used to define hazard areas, exposed
elements and risk zones
¢ Disaster management

Links to other thematic working groups

Exposed elements

Knowledge about elements exposed to a specific hazard is also of utmost importance. So assessment
of the level of threat that a certain hazard (flood, landslide, forest fire, etc.) poses to life, health,
property or environment should be conducted. Here, data and services about settlements,
infrastructure, land use and many others will be needed and provided by the other Annex I, Il and llI
thematic areas. Examples of these would include but not be limited to: Buildings, Transport networks,
Land use, Industrial and production facilities, Agricultural and Aqua-cultural facilities, Utility and
Governmental Services. The list is not and cannot be exhaustive, as it has been decided to have a
generic approach. In order to define this, the mo d e | uses a |link between
abstract GML feature type. The abstract GML feature type encompasses all feature types that can be
provided under INSPIRE.

Environmental monitoring program

Because in some cases monitoring natural phenomena is key to the process of managing the risk
zones, a link with the Environmental Monitoring Facilities data model is made.

Use examples

This section describes identified users of spatial information about natural hazards and risks as
requested by the interest groups that responded through the User Requirement Survey. The Core-
model covers a generic approach with the option to extend the model for specific hazards/risks.
Further, more detailed examples are given for floods, in Annex B.

The different kinds of useend usesnay be groupeisk analystsfor theassessment of natural risksd
mapping of areas prone to be hit by hazaRdblic safety planners, for the long term regulation and
management of land and activities; Disaster managers, for disaster response and emergency
operations as preliminary hazard or risk input; Pdicy makers fooverall policydevelopmentreporting and
trend analgis commonly at national and international levakurance and reinsurance for disaster
preparedness; the general public for citizen awareness

AEXpPoOS
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2.3 Normative References

[Directive 2007/2/EC] 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)

[ISO 19107] EN ISO 19107:2005, Geographic Information i Spatial Schema

[ISO 19108] EN ISO 19108:2005, Geographic Information i Temporal Schema

[ISO 19108-c] ISO 19108:2002/Cor 1:2006, Geographic Information i Temporal Schema, Technical
Corrigendum 1

[ISO 19111] EN ISO 19111:2007 Geographic information - Spatial referencing by coordinates (ISO
19111:2007)

[ISO 19113] EN ISO 19113:2005, Geographic Information i Quality principles
[ISO 19115] EN ISO 19115:2005, Geographic information i Metadata (ISO 19115:2003)
[ISO 19118] EN ISO 19118:2006, Geographic information i Encoding (ISO 19118:2005)

[ISO 19123] EN ISO 19123:2007, Geographic Information i Schema for coverage geometry and
functions

[ISO 19135] EN ISO 19135:2007 Geographic information i Procedures for item registration (1ISO
19135:2005)

[ISO 19138] ISO/TS 19138:2006, Geographic Information i Data quality measures

[ISO 19139] ISO/TS 19139:2007, Geographic information 7 Metadata 1T XML schema
implementation

[OGC 06-103r3] Implementation Specification for Geographic Information - Simple feature access i
Part 1: Common Architecture v1.2.0

NOTE This is an updated version of "EN ISO 19125-1:2006, Geographic information i Simple
feature access 1 Part 1: Common architecture”. A revision of the EN ISO standard has been
proposed.

[Regulation 1205/2008/EC] Regulation 1205/2008/EC implementing Directive 2007/2/EC of the
European Parliament and of the Council as regards metadata

2.4 Terms and definitions

General terms and definitions helpful for understanding the INSPIRE data specification documents are
defined in the INSPIRE Glossary™.

(1) Risk

1 The INSPIRE Glossary is available from http://inspire-
registry.jrc.ec.europa.eu/registers/GLOSSARY
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Risk is the combination of the consequences of an event (hazard) and the associated
likelihood/probability of its occurrence (ISO 31010).

EXAMPLE 10000 People will lose their potable water supply due to earthquakes of magnitude 6
or above with a percentage likelihood.

(2) Hazard

A dangerous phenomenon, substance, human activity or condition that may cause loss of life, injury or
other health impacts, property damage, loss of livelihoods and services, social and economic
disruption, or environmental damage (UNISDR 2009).

EXAMPLE: Earthquake hazard.

(3) Exposure

People, property, systems, or other elements present in hazard zones that are thereby subject to
potential losses (UNISDR 2009).

EXAMPLE A hospital is in the affected area

(4) Vulnerability

The characteristics and circumstances of a community, system or asset that make it susceptible to the
damaging effects of a hazard (UNISDR 2009).

EXAMPLE Elderly residents

2.5 Symbols and abbreviations

None

Notation of requirements and recommendations

To make it easier to identify the mandatory requirements and the recommendations for spatial data
sets in the text, they are highlighted and numbered.

IR Requirement X Requirements that are reflected in the Implementing Rule on interoperability
of spatial data sets and services are shown using this style.

Requirements that are not reflected in the Implementing Rule on
interoperability of spatial data sets and services are shown using this style.

S EEREERE R RN RN R R RN RN RN RN R RN RN RN RN RN RN RN RN RN RN RN RN RN RN RN RERNRNRERRNRERER R EERY

: Recommendation X Recommendations are shown using this style. :

l--------------------------------------------------------------------------------------------------------r

2.6 Conformance

Any dataset claiming conformance with this INSPIRE data specification shall
pass the requirements described in the abstract test suite presented in Annex
A.
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3 Specification scopes

This data specification does not distinguish different specification scopes, but just considers one
general scope.

NOTE For more information on specification scopes, see [ISO 19131:2007], clause 8 and Annex D.

4 |dentification information

NOTE Since the content of this chapter was redundant with the overview description (section 2) and
executive summary, it has been decided that this chapter will be removed in v3.0.

5 Data content and structure

This data specification defines the following application schemas:

— The NaturalRiskZonesCore application schema
This application schema contains all the spatial object types regarded as necessary to model Natural
Risk Zones for the purposes of the INSPIRE Directive.

IR Requirement 1 Spatial data sets related to the theme Natural Risk Zones shall be made
available using the spatial object types and data types specified in the
following application schema(s): NaturalRiskZonesCore

These spatial object types and data types shall comply with the definitions
and constraints and include the attributes and association roles defined in this

section.

Recommendation 1  The reason for a void value should be provided where possible using a
listed value from the VoidValueReason code list to indicate the reason for
the missing value.

mEmEmEmEm
Samsmmmnnl

NOTE The application schema specifies requirements on the properties of each spatial object
including its multiplicity, domain of valid values, constraints, etc. All properties have to be reported, if
the relevantinf or mati on i s part of the data set. Mo s t
set does not include relevant information. See the Generic Conceptual Model [DS-D2.5] for more
details.

In addition to the application schemas listed in IR Requirement 1, additional application schemas have
been defined for the theme Natural Risk Zones. These additional application schemas typically
address requirements from specific (groups of) use cases and/or may be used to provide additional

proper
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information. They are included in this specification in order to improve interoperability also for these
additional aspects.

5.1 Basic notions

This section explains some of the basic notions used in the INSPIRE application schemas. These
explanations are based on the GCM [DS-D2.5].

5.1.1 Stereotypes

In the application schemas in this sections several stereotypes are used that have been defined as
part of a UML profile for use in INSPIRE [DS-D2.5]. These are explained in Table 1 below.

Table 11 Stereotypes (adapted from [DS-D2.5])

Model

Stereotype element

Description

applicationSchema | Package An INSPIRE application schema according to ISO 19109 and
the Generic Conceptual Model.

leaf Package A package that is not an application schema and contains no
packages.

featureType Class A spatial object type.

placeholder Class A class that acts as a placeholder for a class, typically a spatial

object type, that will be specified in the future as part of another
spatial data theme. The class should at least have a definition,
but may otherwise have a preliminary or no specification (see
section 5.1.2).

type Class A conceptual, abstract type that is not a spatial object type.
dataType Class A structured data type without identity.
union Class A structured data type without identity where exactly one of the
properties of the type is present in any instance.
enumeration Class A fixed list of valid identifiers of named literal values. Attributes
of an enumerated type may only take values from this list.
codelList Class A code list.
import Dependency | The model elements of the supplier package are imported.
voidable Attribute, A voidable attribute or association role (see section 5.1.3).
association
role
lifeCyclelnfo Attribute, If in an application schema a property is considered to be part
association | of the life-cycle information of a spatial object type, the property
role shall receive this stereotype.
version Association | If in an application schema an association role ends at a spatial
role object type, this stereotype denotes that the value of the

property is meant to be a specific version of the spatial object,
not the spatial object in general.

5.1.2 Placeholder and candidate types

Some of the INSPIRE Annex | data specifications (which were developed previously to the Annex I+l
data specifications) refer to types that were considered to thematically belong and which were
expected to be fully specified in Annex Il or 1l spatial data themes. Two kinds of such types were
distinguished:
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— Placeholder types were created as placeholders for types (typically spatial object types) that
were to be specified as part of a future spatial data theme, but which was already used as a
value type of an attribute or association role in this data specification.

Placeholder types received the stereotype «placeholder» and were placed in the application
schema package of the future spatial data theme where they thematically belong. For each
placeholder, a definition was specified based on the requirements of the Annex | theme. The
Annex lI+Ill TWGs were required to take into account these definitions in the specification work
of the Annex Il or Il theme.

If necessary, the attributes or association roles in the Annex | data specification(s) that have a
placeholder as a value type shall be updated.

— Candidate types were types (typically spatial object types) for which already a preliminary
specification was given in the Annex | data specification. Candidate types did not receive a
specific stereotype and were placed in the application schema package of the future spatial
data theme where they thematically belong. For each candidate type, a definition and attributes
and association roles were specified based on the requirements of the Annex | theme. The
Annex lI+lll TWGs were required to take into account these specifications in the specification
work of the Annex Il or Il theme.

If the type could not be incorporated in the Annex Il or 11l data specification according to its
preliminary specification, it should be moved into the application schema of the Annex | theme
where it had first been specified. In this case, the attributes or association roles in the Annex |
data specification(s) that have the type as a value type shall be updated if necessary.

NOTE Once the Annex II+lll data specifications have been finalised by the TWGs (version 3.0), all
placeholders and candidate types should have been removed. In some cases, this may require one or
several of the Annex | data specifications (and the Implementing Rule on interoperability of spatial
data sets and services) to be updated.

5.1.3 Voidable characteristics

If a characteristic of a spatial object is not present in the spatial data set, but may be present or
applicable in the real world, the property shall receive this stereotype.

If and only if a property receives this stereotype, the value of void may be used as a value of the
property. A void value shall imply that no corresponding value is contained in the spatial data set
maintained by the data provider or no corresponding value can be derived from existing values at
reasonable costs, even though the characteristic may be present or applicable in the real world.

It is possible to qualify a value of void in the data with a reason using the VoidValueReason type. The
VoidValueReason type is a code list, which includes the following pre-defined values:
— Unpopulated: The characteristic is not part of the dataset maintained by the data provider.

However, the characteristic may exi st in the

real

water body above the sea | evel d has not been inc
objects, then the reason for a v oi d val ue of this property wo ul

characteristic receives this value for all objects in the spatial data set.

— Unknown: The correct value for the specific spatial object is not known to, and not computable
by the data provider. Howeve r , a correct value may exi st.
the water body a lobavcertain lake has moBbedn engasured, then the reason
for a void value of this property woul d -bye
object basis in a spatial data set.

NOTE Itis expected that additional reasons will be identified in the future, in particular to support
reasons / special values in coverage ranges.

For e)

6UnKknc
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The «voidable» stereotype does not give any information on whether or not a characteristic exists in
the real world. This is expressed using the multiplicity:

— If a characteristic may or may not exist in the real world, its minimum cardinality shall be defined
as 0. For example, if an Address may or may not have a house number, the multiplicity of the
corresponding property shall be 0..1.

— If at least one value for a certain characteristic exists in the real world, the minimum cardinality
shall be defined as 1. For example, if an Administrative Unit always has at least one name, the
multiplicity of the corresponding property shall be 1..*.

In both cases, the «voidable» stereotype can be applied. A value (the real value or void) only needs to
be made available for properties that have a minimum cardinality of 1.

5.1.4 Enumerations

Enumerations are modelled as classes in the application schemas. Their values are modelled as
attributes of the enumeration class using the following modelling style:
— No initial value, but only the attribute name part, is used.
— The attribute name conforms to the rules for attributes names, i.e. is a lowerCamelCase name.
Exceptions are words that consist of all uppercase letters (acronyms).

IR Requirement 2  Attributes of spatial object types or data types whose type is an enumeration
shall only take values included in the enumeration.

5.1.5 Code lists

Code lists are modelled as classes in the application schemas. Their values, however, are managed
outside of the application schema.

5.1.5.1. Obligation

For each attribute that has a code | i st spesifiedtb s val ue
define the level of obligation to use values from the list. The tagged value can take the following
values:
— IR means that only the values defined by the code list shall be used for the attribute. This
obligation is also included in the Implementing Rule on interoperability of spatial data and
services.
— TG means that only the values defined by the code list should be used for the attribute. This
obligation is not included in the Implementing Rule on interoperability of spatial data and
services.

IR Requirement 3  Attributes of spatial object types or data types whose type is a code list with
an fAobligationd value of Al RO shall
the code |listbés specification.

Recommendation 2  Attributes of spatial object types or data types whose type is a code list with
an Afobl i gat i on cGchowdadnly éke odlues fithatGare valid
according tothe codelistt s s pec.i ficati on
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5.1.5.2. Governance

The following two types of code lists are distinguished in INSPIRE:
— Code lists that are governed by INSPIRE (INSPIRE-governed code lists). These code lists will
be managed centrally in the INSPIRE code list register, which is managed and governed by the
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INSPIRE expert group on maintenance and implementation. Change requests to these code
lists (e.g. to add, deprecate or supersede values) are processed and decided upon using the
maintenance workflows defined by the INSPIRE expert group.

INSPIRE-governed code lists will be made available in the INSPIRE code list register at
http://inspire.ec.europa.eu/codeList/<CodeListName>. They will be available in SKOS/RDF,
XML and HTML. The maintenance will follow the procedures defined in ISO 19135. This means
that the only allowed changes to a code list are the addition, deprecation or supersession of
values, i.e. no value will ever be deleted, but only receive different statuses (valid, deprecated,
superseded). Identifiers for values of INSPIRE-governed code lists are constructed using the
pattern http://inspire.ec.europa.eu/codeList/<CodeListName>/<value>.

Code lists that are governed by an organisation outside of INSPIRE (externally governed code
lists). These code lists are managed by an organisation outside of INSPIRE, e.g. the World
Meteorological Organization (WMO) or the World Health Organization (WHO). Change requests
to these code lists follow the maintenance workflows defined by the maintaining organisations.
Note that in some cases, no such workflows may be formally defined.

The tables describing externally governed code lists in this section contain the following
columns:
— The Governance column describes the external organisation that is responsible for
maintaining the code list.
— If the code list is versioned, the Version column specifies which version of the code list
shall be used in INSPIRE. The version can be specified using a version number or the

publication date of a version. The speci

versi ono.

— The Availability column specifies from where the values of the externally governed code
list are available, through a URL for code lists that are available online, or a citation for
code lists that are only available offline.

— In the Formats column the formats are listed, in which a code list is available. These can
be machine-readable (e.g. SKOS/RDF, XML) or human-readable (e.g. HTML, PDF).

— In some cases, for INSPIRE only a subset of an externally governed code list is relevant.
The subset is specified using the Subset column.

— For encoding values of externally governed code lists, rules have to be specified for
generating URI identifiers and labels for code list values. These are specified in a
separate table.

5.1.5.3. Vocabulary

For

have

f

catii

each code |ist, a tagged value cal leatdyingitbeoc abul a
values of the code list. For INSPIRE-governed code lists and externally governed code lists that do not

a persistent identifier, the URI is constructed following the  pattern

http://inspire.ec.europa.eu/codeList/<UpperCamelCaseName>.

If the value is missing or empty, this indicates an empty code list. If no sub-classes are defined for this
empty code list, this means that any code list may be used that meets the given definition.

An empty code list may also be used as a super-class for a number of specific code lists whose values
may be used to specify the attribute value. If the sub-classes specified in the model represent all valid
extensions to the empty code list, the subtyping relationship is qualified with the standard UML
constraint "{complete,disjoint}".

5.1.5.4. Extensibility


http://inspire.ec.europa.eu/codeList/%3cCodeListName
http://inspire.ec.europa.eu/codeList/%3cUpperCamelCaseName
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For each code 1ist, a tagged value called fAextensibi

(other than those explicitly specified) are allowed as valid values of the code list. The tagged value can
take the following values:
— none means that only the values explicitly specified shall / should™® be used for the attribute.
— narrower means that only the values explicitly specified or values narrower than the specified
values shall / should be used for the attribute.
— any means that, in addition to the values explicitly specified, any other value may be used.

NOTE The fextensi bil it yobaffactahg gosgbilityta Update thé codeslist values
following the formal maintenance procedure. For example, even for code lists, for which the
ilextensi bi Inéng, yt & stil gossible tb add walues following the maintenance procedure of
the code list. As a result of this update, the code list may include additional valid values, and these
additional may be used for attributes having the code list as a type.

5.1.6 Coverages

Coverage functions are used to describe characteristics of real-world phenomena that vary over space
and/or time. Typical examples are temperature, elevation, precipitation, imagery. A coverage contains
a set of such values, each associated with one of the elements in a spatial, temporal or spatio-
temporal domain. Typical spatial domains are point sets (e.g. sensor locations), curve sets (e.g.
contour lines), grids (e.g. orthoimages, elevation models), etc.

In INSPIRE application schemas, coverage functions are defined as properties of spatial object types
where the type of the property value is a realisation of one of the types specified in ISO 19123.

To improve alignment with coverage standards on the implementation level (e.g. ISO 19136 and the
OGC Web Coverage Service) and to improve the cross-theme harmonisation on the use of coverages
in INSPIRE, an application schema for coverage types is included in the Generic Conceptual Model in
9.9.4. This application schema contains the following coverage types:

— RectifiedGridCoverage: coverage whose domain consists of a rectified grid T a grid for which
there is an affine transformation between the grid coordinates and the coordinates of a
coordinate reference system (see Figure 1, left).

— ReferenceableGridCoverage: coverage whose domain consists of a referenceable grid i a grid
associated with a transformation that can be used to convert grid coordinate values to values of
coordinates referenced to a coordinate reference system (see Figure 1, right).

— MultiTimelnstantCoverage: coverage providing a representation of the time instant/value pairs,
i.e. time series (see Figure 2).

Where possible, only these coverage types (or a subtype thereof) are used in INSPIRE application
schemas.

1t depends on the 1l evel of onttheeattrifutebwhethpa this s mo

requirement or recommendation.

tagge
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Figure 17 Examples of a rectified grid (left) and a referenceable grid (right)
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Figure 21 Example of a MultiTimeSeriesCoverage (a time series)

5.2 Application schema NaturalRiskZonesCore

5.2.1 Description

5.2.1.1.

Narrative description

The common core schema covers elements that are seen as necessary by the thematic working group
to describe natural risk zones.

The common core model schema allows the user to model the main concepts of risk as defined in
chapter 2 (hazard, vulnerability, exposure, risk and observed event).

We present in these data specifications a core model in which the concepts are abstract and can be

specialized both in vectors (and therefore based upon ISO 19107 Norm) and in coverages (and

therefore based upon ISO 19125 Norm).

This is done in order to create a framework which enables exchanges of data that are either vectors or
coverages, considering that any of the 4 spatial objects can be modelled in one of those 2 ways.
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There are 4 kinds of spatial objects that are derivated both in vectors and in coverages:
Hazard area

Exposed element

Risk zone

Observed event

For each of them, 3 spatial object types are created:
e An abstract spatial object type that contains the properties (attributes, or constraints) of the
spatial object that are common both to its vector representation and to its coverage
representation.
These abstract spatial object types have their nam

e A vector spatial object type that is generated from the abstract spatial object. It has the
properties that are specific to vector representation, such as the definition of the geometry.
These vector spatial object types have their names

e A coverage spatial object type that is generated both from the abstract spatial object and a
generic coverage spatial object type (detailed later in the chapter). It has the properties that
are specific to coverage representation, such as the definition of the domain and the definition
of the range.
These coverage spatial object types have their nan

IR Requirement 4 The hazard area, exposed elements, risk zone or observed event spatial objects
about shall be provided either as coverages or as vectors.

It is therefore not required to provide data both in coverages and in vector, but either in vector or in
coverages.

If a data provider has data modelled as vectors, then he will make use of the vector spatial object
types. If a data provider has data modelled as coverages, then he will make use of the coverage
spatial object types.
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5.2.1.2. UML Overview
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Figure 37 UML class diagram: Overview of the core spatial object types

class 2_External_links /J

afeatureaType s
Abstractlbs ervedEvent

+ inspireld: |dentifier
+ typeOfHazard:
MaturslHazard Classification

awvoidable, ifeCycleinfos

e bEginLi‘fEBp-anEBinn: DateTime
+ endlLifeSpanversion: DateTime [0..1]

o dablew
+ validFrom: DateTime

+ walidTo: DateTime [0..1]

+ namelfEvent: CharacterString

+izMonitored By
wvoidables

afeaturaTypex
AbsfractExposedElemeant

+ inspireld: identifier
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+ beginLifeSpanifersion: DateTimea

+ endlLifeSpanersion: DateTime [0..1]
+ walidFrom: DateTime

+ walidTo: DateTime [0..1]

Environmental Monitoring Facilities::
Q.. Enwvircnmental MonitoringP rogramme

Abztrsctidonifonng Object

afeatureType s

+source OfSpatialRepresentation
=voidables a1

AbztractGML

«FeatureTypes
feature -AbsfractFeature

+

boundedBy: GNM_Envelope [0..1]

NOTE :

=N

If the exposed element spatial object is provided with a spatial representation, then the
object does not have to be linked to any other spatial object defined in another INSPIRE

theme.

If the exposed element spatial object is NOT provided with a spatial representation, then it
shall reference ancther cbhject defined in ancther INSPIRE thems by using this asscciation.
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Figure 47 UML class diagram

: Overview of the data types
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class 4_Codelists
«dataTypes acodelists

ExzposedElementCategoryValue

tags

isCollection = false
noPropertyType = false
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extensibility = namower
obligation = ImplementingRule
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Figure 51 UML class diagram: Overview of the code lists
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DETAILED DESCRIPTION OF HAZARD AREAS

Hereunder are detailed the following spatial object types:
eiAbstractHazar dAread
efiiHazar dArceaVector
efiHazardCoverageo

The following data type is also detailed:

efiDeterminati onMet hodo
eiNatural HazardCl assificationo
efiLi keli hoodOf Occurrencebo
efiLevel Orl ntensityo

Commonpr oper t AbstsactbldzardiAread

The objects of the # Hapelmavedohowiagpoopesipsat i a l object ty
e An identifier

o A method of determination: There are several ways to delineate the perimeter of a hazard: to model it, or

to assess it using indirect parameteeterminavi oeiMeeé hoT
type. This data type is an enumeration of the 2 possible values :
o Aimodel i ngo

o Aindirect determinationo

e Atypeofhazard: t hi s property is model ed widathtyp@ A Nat ur al Ha z

Natural hazards classifications from the scientific literature focus in the nature of the processes or in the
origin of the process itself, the physics, chemist or biology involved (or all together) in causing damage with
little regard (if any) for damage itself. They deal with finite systems or finite processes with finite variables
and finite expectable results.

Because communities are using many different classifications, this data specification faces the challenge of
creating an interoperable list of hazard in respect of enabling the provision of more specific information
about the type of hazard.

A data type called ANatur al Hazard Classificationo is
It contains:
eAn attribute that refers to an exi duteibng code | i st:

This hierarchical code list is already populated with a dozen of hazard types (presented and defined

below in the chapter). This code list can however be extended with narrower terms. This can be

done for as much as the data provider refers in the meantimeanexi st i ng code | i st val
of the value he enters.

*An set of 2 attributes that enables a data provider to enter a specific denomination of a hazard type.
This is the #ASpecific risk or hazard typeo attri bt
value is taken from should also be provided.

: Recommendation: If a specific risk or hazard type value is completed, then a URI to the further description of :
= this value shall be completed. .

SN NN SN NSNS NN NSNS EEN SN EEEN SN SN SN SN SN SN NSNS SN SN NN SN EEENEEENEEENEEENEEEEEEEEEEEEEEEEEEEmmmnn’
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e The date the object was entered in the dataset, and the date the object was removed or superseded from
the dataset (incaseitwas). Those attributes are Mmbegif eSpaeBeprnaivens

e The period of validity:
Period of validity is the future finite time frame where the hazard applies. Actually the same hazard
assessment can be valid for a specific period, or even for several specific periods: the hazard assessment
of forest fires may actually be valid only in summer, or maybe in summer or in winter (but not all year
long). It is a sort of multi-temporal hazard analysis that can also be taken care of with this attribute.

eAn association link to the fAObserved eventso
It is possible to have used the location of an observed event to start the process of hazard area modelling.
A hazard area may therefore have an observed eventasafi s our c e 0.
An association |Iink between the fAhazard ar atmloobjetpat i al
type is set to express this. A hazard area may have 0 (if no observed event was used during the process of
hazard area modelling) or 1 observed event.
This association link can only be navigated from the hazard area to the observed event.

Speci fic pr blaadAren\eec todr o
The vector representation of a hazard area has also the geometry as mandatory, which is modelled as a
fiGM_SurfaceoAll hazard areas are polygons.

It has also the following 2 optional attributes:
e The likelihood of occurrence
The likelihood of occurrence is a general concept relating to the chance of an event occurring. This is
model ed by the fLi lbeldiah@aod®fp@ccurrence

It is assumed that a likelihood of occurrence can be expressed either qualitatively, or quantitatively.

Moreover, a value without any further explanation is of very little interest.

Thedatat y p e lioloidk eolfi occurrencites:i s a set of 3 attr
e Areference to the method in which further information can be taken
e A Aigualitativeod |likelihood, which is a charact e
e A Aiguantitativeo |ikelihood

The quantitative likelihood is either a probability of occurrence, or a return period. A return period is a long-
term average interval of time or number of years within which an event will be equaled or exceeded. The
probability of occurrence is the inverse value of the return period. Therefore 2 attribute are modeled: a
fireturn perndda dprobhbiéiay of occurrenceodo attribute.

e The magnitude, or intensity
A magnitude, or intensity, can be expressed either qualitatively, or quantitatively. Moreover, a value without
any further explanation is of very little interest.

The datat y pLevelforintensityd0 i s a set of 3 attributes:
e A qualitative value, which is a character string
e A quantitative value, which is modeled as a measure (that is to say a number and a unit)
e A reference to the method in which further information can be taken. This is modeled
using the fADocument Citationo nteptuad madel(@EM). whi ch
This data type contains 3 mandatory attributes :
e The name
e A short name
e Areference to an article
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Spec

In the related coverage representation, the values that vary over space (and therefore declared as the range of

It has also 4 optional attributes:

The date of creation

The date of publication

The date of last update

A URL that gives the link to the document itself

i fic pr blgzemdArenGogeragdd

the coverage) are either the magnitude or intensity, or the likelihood of occurrence.

DETAILED DESCRIPTION OF EXPOSED ELEMENTS

Hereunder are detailed the following spatial object types:

ot O N

Abstract ExposedEIl ementso
ExposedEIl ement sVector o
ExposeednElseGover ageo

The following data types are also detailed:

eAVul nerabilityAssessment o
efiExposedEl ement Cl assificationy,alarrd tclhhedefi dRissk Or Hazar ¢
Commonpr oper t AbstsactBXpos@dElementso
The fAExposed el emepéeorepatsaloobhectspayi al representatio
other el ements present in hazard zones ssebsmentoncaleulatiohodr eby
vulnerability may be conducted over those spatial objects.
Theb8fAract ExposedEl emento is |Iinked to the AAbstractFeat

Potentially, any kind of any object of the real world can be considered as being exposed to a natural

hazard, and therefore could fit in this spatial object type. Some of them may actually be provided under

another INSPIRE spatial object type.

To cope

with this issue, 2 cases are taken into account:

e The spatial representation of the exposed element is defined and provided by another INSPIRE

theme.

In this case, the exposed element object shall reference the object. The reference is made by

instantiating the association |Iink between fAExposed e

This fiAbstractFeatureodo encompasses any spatialt
referencing is used to avoid any duplication of geometry between 2 INSPIRE spatial objects.

e The exposed element is not defined in another INSPIRE theme.

In this case, the spatial representation of the object shall be provided here, and the object does not have
to be linked to any other spatial object defined in another INSPIRE theme.

object
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An exposed element has also following properties:
¢ An identifier

e The date the object was entered in the dataset, and the date the object was removed or superseded from
the dataset (incaseitwas). Those attributes are Mmbegi eSpaeveBepraiens

e The date the object started to exist in the real world, and the date from which the object no longer exist in
the real world (i f sad)i.dFTrharsdoe aantdt rAivbad ti edsT oadr e A v

Specific propertiesof AiEx posedEIl ement sVector o

A vector representation on of exposed element may also have a geometry. The geometry is modelled as a
iGM_Object o, and basically all ows ahiyciktyndofoft lyieo mat triicb
to the fact that an exposed element can reference anothor Object defined in another INSPIRE theme.

I n addition to this, any spatial object of assessmemwiposedE
vulnerabilitydo as an optional attribute.
The same exposed element may have 1 or several vulnerability assessments, as the assessment depends both
on the type of natural hazard it is exposed to and on the level or intensity of the hazard.
Any assessment of vulnerability has following properties :
o the source of vulnerability

This is the type of hazard to which the vulnerability of the exposed element is assessed (or calculated). This
property refers to thaiMatur al Hazard Classific

Any assessment of vulnerability has also 3 optional properties:
¢ The level of vulnerability

This is the result of the assessment of the vulnerabil]
data type.

e The magnitude, or intensity, of the hazard according to which the vulnerability of the exposed element is
assessed (or calculated). Thi s property is modeled as a fALevel or i

e The type of element

As there is currently no list or thesaurus or classification of type of exposed elements that is dedicated to our
purpose,a data type called fAiExposed El ement Classification

It contains:
e A . mandatory attribute that refers to an existi
v a | Whesdierarchical code list is already populated with a dozen of values (presented and
defined below in the chapter). This code list can however be extended with narrower terms.
This can be done for as much as the data provider refers in the meantime an existing code list
val ue as npaluehmeanters.of t he va

¢ An optional set of 2 attributes that enables a data provider to enter a specific denomination of
a type of exposed element. This is the fASpecific
to a further description of specific value is taken from should also be provided.
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= Recommendation: If a specific exposed element type value is completed, then a URI to the further description of :
: this value shall be completed. :

Specific propertiesof AiEx posedEIl ement sCoveragebo

The exposed element coverage has optional attribute, which is the type of element. This is modeled by the
MExposed EIl ementataBpeassi ficationo

In the related coverage representation, the values that vary over space (and therefore declared as the range of
thecoverage)iLevel nsotyontaéetri bute of the vulnerability of ass

DETAILED DESCRIPTION OF RISK ZONE

Hereunder are detailed the following spatial object types:
eiAbstract Ri skZoneo

eARi skZoneVectoro

eARi skZoneCoveragebo

Common properties of AAbstractRi skZonebo

Ariskzone i s dthd spatiad ekterd of a ombination of the consequences of an event (hazard) and the
associated probability/likelihood of its occurrencea
It has following properties:

* An identifier

e A source of risk

The source of risk isreferstothet ype of hazard that engenders the risk
is refers to the fANatur al Hazard Classificationd dat a

e The date the object was entered in the dataset, and the date the object was removed or superseded from
the dataset (incaseitwas). Those attributes are mbegf eSpaeBeraivens

e A period of validity.

e An association to the AHazard Areabd
The delineation of a risk zone results from the co-occurrence over the same place of a natural hazard with
elements that are vulnerable to this hazard. As a consequence, a risk zone is potentially linked to a hazard
area (and vice-versa) in so far as a hazard area should have been created within the process of production
of a risk zone.
An association link betweenth e fihazard areao spatial obj elgecttypeyipe and
set to express this. Each risk zone should have 1 hazard area as a source.
This association link is optional, and can only be navigated from the risk zone to the hazard area.

e An association to the AExposed el emento
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In the same way as there is a link between hazard area and risk zone, there is also a link between risk zone

and exposed elements. A risk zone is potentially linked to exposed elements in so far as an exposed

element should have been identified as such within the process of production of a risk zone.

An association | ink between the fexposed e htialmgestt 0 spa
type is set to express this. There is at least one exposed element for each risk zone.

This association link is optional, and can only be navigated from the risk zone to the exposed element.

Specific propertiesof A Ri skZoneVectoro

The vector representation of a risk zone has also the geometry as mandatory, which is modelled as a
fiIGM_Surfacea All risk zones are polygons.

It has also the following optional attribute:
e The level of risk.

It is an assessment of the combination of the consequences of an event (hazard) and the associated
probability/likelihood of the occurrence of theevent. Thi s property is modeled as a

type.

Specific propertiesof i Ri skZoneCoverageo
In the related coverage representation, the values that vary over space (and therefore declared as the range of

the coverage) i s t he | evel of risk. As the 1level of ri sk is m
constraint on the range set of the coverage addresses t he

DETAILED DESCRIPTION OF OBSERVED EVENTS

Hereunder are detailed the following spatial object types:
eAAbstract ObservedEvento

efiObservedEvent Vector o

eiObservedEvent Coverageo

The following data types and code-lists are also detailed:
efLi keli hoodOf Occurrencebo

eiAiNatural HazardCl assificationd,al ard tcloealeid Ristk Or Hazar dC(

efiLevel Orl ntensityo

Commonpr oper t Abstsact@dserviedEventd

An observed event refers to the spatial representation of a natural phenomenon relevant to the study of natural

hazards which occurred, or is currently occurring, and which have been observed.

The abstract observed event spatial object type has following properties:
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¢ An identifier
e Atypeofhazard: t hi s property is model ed widatehtyp@a fANat ur al Haz

e The name of the event: an observed eventcanhave a commonly known name (such &
tempest that stroke part of the Atlantic coast-line of France in early 2010).

¢ The likelihood of occurrence.
The likelihood of occurrence aims at identifying the chances of a past observed event to occur in the
future.Thi s i s modeled by the ALikelihoodOfOccurrenceo da

efiVal i dFr opmvides pieheiotitformation aboutt he date of appearance "of the

20100 for the AXynthiad tempest)

efival i dTod : which pronabdets phecenadifndgndat®R001f0 & hfeo re vtemn
iXynthiad tempest)

e An association to the AExposed el emento

As it is a spatial object that may exist in the real world, an observed event can be monitored. To express this, an

optional assoc i at i on Il i nk i s set bet ween t he ffobserved event o
monitoring programod spatial object type desitorgdhbg 6, 1bry TWG
several environmental monitoring programs.

Specificproperti es of MfAObservedEventVectoro
The vector representation has also the geometry as mandatory, which is modelled as a iIGM_Obj ect 0. Th
basically encompasses all types of geometric primitives.

It has also following optional attribute: the magnitude, or intensity._It is modelled usingthe dat a type fALev
intensityo

Speci fic pr OlpservedkEvensCoverfaged

In the related coverage representation, the values that vary over space (and therefore declared as the range of
the coverage) are either the magnitude or intensity, or the likelihood of occurrence.

5.2.1.3. Consistency between spatial data sets

IR Requirement 5 When a risk zone spatial object is associated with a hazard area, then the risk zone
spatial object and the hazard area spatial object shall overlay (at least partially). When a
risk zone spatial object is associated with an exposed element, then the exposed element
shall overlay with the risk zone spatial object.
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5.2.1.4. Identifier management

Each spatial object type has a mandatory identifier attribute specified and as such each spatial object needs to
provide a unique identifier. This identifier shall be maintained by the national or regional authority. The identifier
shall consist of two parts: the namespace and a local id. The namespace is to uniquely identify a national registry
wherein the identifier is registered, whereas id is to uniquely identify an object within this namespace. The
pragmatic approach to making it internationally unique is to add a prefix of the Member State identifier along with
a theme specific identifier for the namespace.

Since INSPIRE objectives refer to data exchange only, the maintenance and management of unique INSPIRE
identifiers is out of INSPIRE scope, and is in the responsibility of the Member States.

5.2.1.5. Modelling of object references (Optional)

TheAbsfractEx posedEIl ement 0 spati al object type can make a ref e

IR Requirement 6 If the sourceOfSpatialRepresentation association role is empty, the geometry of the
AbstractExposedElement spatial object shall be provided.

5.2.1.6. Modelling of object references

: Recommendation: The fiexternall yDefi nedEXxp o sSpati& bhgeot eefined bysoll’meléll d re
= INSPIRE themes using the inspireld or should directly reference their geometry :

5.2.1.7. Temporality representation

The application schema(s) use(s) the derived attributes "beginLifespanObject" and "endLifespanObject" to record
the lifespan of a spatial object.

The attributes "beginLifespanVersion" specifies the date and time at which this version of the spatial object was
inserted or changed in the spatial data set. The attribute "endLifespanVersion" specifies the date and time at
which this version of the spatial object was superseded or retired in the spatial data set.

NOTE 1 The attributes specify the beginning of the lifespan of the version in the spatial data set itself, which is
different from the temporal characteristics of the real-world phenomenon described by the spatial object. This
lifespan information, if available, supports mainly two requirements: First, knowledge about the spatial data set
content at a specific time; second, knowledge about changes to a data set in a specific time frame. The lifespan
information should be as detailed as in the data set (i.e., if the lifespan information in the data set includes
seconds, the seconds should be represented in data published in INSPIRE) and include time zone information.

NOTE 2 Changes to the attribute "endLifespanVersion" does not trigger a change in the attribute
"beginLifespanVersion".

: Recommendation 3 If life-cycle information is not maintained as part of the spatial data set, all spatial :
objects belonging to this data set should provide a void value with a reason of :
"unpopulated". .
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5.2.2 INSPIRE Feature catalogue

Table 3 - Feature catalogue metadata

Feature catalogue name INSPIRE feature catalogue NaturalRiskZonesCore
Scope NaturalRiskZonesCore

Version number 0.1

Version date 2010-10-27

Definition source INSPIRE data specification NaturalRiskZonesCore

Table 4 - Types defined in the feature catalogue

Type Package Stereotypes  Section
AbstractExposedElement NaturalRiskZonesCore «featureType» 5.2.2.1.1
AbstractHazardArea NaturalRiskZonesCore «featureType» 5.2.2.1.2
AbstractObservedEvent NaturalRiskZonesCore «featureType» 5.2.2.1.3
AbstractRiskZone NaturalRiskZonesCore «featureType» 5.2.2.1.4
DeterminationMethodValue NaturalRiskZonesCore «enumeration» 5.2.2.3.1
ExposedElementCategoryValue NaturalRiskZonesCore «codeList» 52241
ExposedElementClassification NaturalRiskZonesCore «dataType» 5.2.2.2.1
ExposedElementCoverage NaturalRiskZonesCore «featureType» 5.2.2.1.5
ExposedElementsVector NaturalRiskZonesCore «featureType» 5.2.2.1.6
HazardAreaVector NaturalRiskZonesCore «featureType» 5.2.2.1.7
HazardCoverage NaturalRiskZonesCore «featureType» |5.2.2.1.8
LevelOrintensity NaturalRiskZonesCore «dataType» 5.2.2.2.2
LikelihoodOfOccurrence NaturalRiskZonesCore «dataType» 52223
NaturalHazardClassification NaturalRiskZonesCore «dataType» 5.2.2.2.4
ObservedEventCoverage NaturalRiskZonesCore «featureType» 5.2.2.1.9
ObservedEventRiskHazardExposedElementCoverage NaturalRiskZonesCore «featureType» |5.2.2.1.10
ObservedEventVector NaturalRiskZonesCore «featureType» [5.2.2.1.11
QuantitativeLikelihood NaturalRiskZonesCore «dataType» 5.2.2.25
RiskCoverage NaturalRiskZonesCore «featureType» |5.2.2.1.12
RiskOrHazardCategoryValue NaturalRiskZonesCore «codeList» 5.2.2.4.2
RiskZoneVector NaturalRiskZonesCore «featureType» 5.2.2.1.13
VulnerabilityAssessment NaturalRiskZonesCore «dataType» 5.2.2.2.6
5.2.2.1. Spatial object types
5.2.2.1.1. AbstractExposedElement
AbstractExposedElement (abstract)

Definition: SOURCE : [UNISDR, 2009] People, property, systems, or other elements present in hazard

zones that are thereby subject to potential losses.

Status: Proposed

Stereotypes: «featureType»
Attribute: beginLifeSpanVersion

Value type: DateTime

Definition: Date and time at which this version of the spatial object was inserted or changed in the

spatial data set.
Multiplicity: 1
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AbstractExposedElement (abstract)

Stereotypes:

«voidable,lifeCyclelnfo»

Attribute: endLifeSpanVersion

Value type:
Definition:

Multiplicity:
Stereotypes:
Attribute: inspireld

Value type:
Definition:
Multiplicity:

Attribute: validFrom

Value type:
Definition:
Multiplicity:
Stereotypes:
Attribute: validTo

Value type:
Definition:
Multiplicity:
Stereotypes:

DateTime

Date and time at which this version of the spatial object was superseded or retired in the
spatial data set.

0..1
«voidable,lifeCyclelnfo»

identifier
External object identifier of the exposed element.
1

DateTime

The time when the exposed element started to exist in the real world.
1

«voidable,lifeCyclelnfo»

DateTime

The time from which the exposed element no longer exists in the real world.
0.1

«voidable,lifeCyclelnfo»

5.2.2.1.2. AbstractHazardArea
AbstractHazardArea (abstract)

Definition:
Description:

Status:
Stereotypes:

An area affected by a natural hazard.

A natural hazard is a natural process or phenomenon that may cause loss of life, injury or
other impacts, property damage, loss livelihoods and services, social and economic
disruption, or environmental damage. [Council of The European Union - Commission Staff
Working Paper - Risk Assessment and Mapping Guidelines for Disaster Management].
Proposed

«featureType»

Attribute: beginLifeSpanVersion

Value type:
Definition:

Multiplicity:
Stereotypes:

DateTime

Date and time at which this version of the spatial object was inserted or changed in the
spatial data set.

1

«voidable,lifeCyclelnfo»

Attribute: determinationMethod

Value type:
Definition:

Multiplicity:

DeterminationMethodValue

Specifies if the hazard area result is delineated after modelling or determined after
interpretation.

1

Attribute: endLifeSpanVersion

Value type:

DateTime
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AbstractHazardArea (abstract)

Definition:

Multiplicity:
Stereotypes:
Attribute: inspireld

Value type:

Definition:

Multiplicity:
Attribute: typeOfHazard

Value type:

Definition:

Multiplicity:
Attribute: validityPeriod

Value type:
Definition:
Description:

Multiplicity:
Stereotypes:
Association role: source

Value type:
Definition:
Multiplicity:
Stereotypes:

Date and time at which this version of the spatial object was superseded or retired in the
spatial data set.

0..1

«voidable,lifeCyclelnfo»

identifier
External object identifier of the hazard area.
1

NaturalHazardClassification
A generic classification and a specific classification of the type of natural hazard.
1

TM_Period

Future finite time frame where the hazard applies.

It is an interval of dates, or the expression of a time frame for which the estimates are meant
(eg: until 2090; summer of 2011; winter seasons until 2015).

0.1

«voidable»

AbstractObservedEvent

The observed event that triggered the modelling of a hazard area.
0.*

«voidable»

5.2.2.1.3.  AbstractObservedEvent
AbstractObservedEvent (abstract)

Definition:

Status:
Stereotypes:

A natural phenomenon relevant to the study of natural hazards which occurred and which
has been observed.

Proposed
«featureType»

Attribute: beginLifeSpanVersion

Value type:
Multiplicity:
Stereotypes:

DateTime
1
«voidable,lifeCyclelnfo»

Attribute: endLifeSpanVersion

Value type:

Multiplicity:

Stereotypes:
Attribute: inspireld

Value type:

Definition:

Multiplicity:
Attribute: nameOfEvent

DateTime
0.1
«voidable,lifeCyclelnfo»

Identifier
External object identifier of the observed event.
1



INSPIRE Reference: D2.8.111.12_v3.0

TWG-NZ Data Specification on Natural Risk Zones July 2012 Page 43

AbstractObservedEvent (abstract)

Value type: CharacterString
Definition: common name of the observed event.
Multiplicity: 1

Stereotypes: «voidable»
Attribute: typeOfHazard

Value type: NaturalHazardClassification
Definition: A generic classification and a specific classification of the type of hazard.
Multiplicity: 1

Attribute: validFrom

Value type: DateTime
Definition: The time when the observed event started to exist in the real world.
Multiplicity: 1

Stereotypes: «voidable»
Attribute: validTo

Value type: DateTime
Definition: The time from which the observed event no longer exists in the real world.
Multiplicity: 0.1

Stereotypes: «voidable»

5.2.2.1.4. AbstractRiskZone
AbstractRiskZone (abstract)

Definition: A risk zone is the spatial extent of a combination of the consequences of an event (hazard)
and the associated probability/likelihood of its occurrence.
Status: Proposed

Stereotypes: «featureType»
Attribute: beginLifeSpanVersion

Value type: DateTime

Definition: Date and time at which this version of the spatial object was inserted or changed in the
spatial data set.

Multiplicity: 1

Stereotypes: «voidable,lifeCyclelnfo»
Attribute: endLifeSpanVersion

Value type: DateTime

Definition: Date and time at which this version of the spatial object was superseded or retired in the
spatial data set.

Multiplicity: 0.1

Stereotypes: «voidable,lifeCyclelnfo»
Attribute: inspireld

Value type: identifier
Definition: External object identifier of the risk zone.
Multiplicity: 1

Attribute: sourceOfRis k

Value type: NaturalHazardClassification
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AbstractRiskZone (abstract)

Definition: A generic classification and a specific classification of the type of hazard which is the source
of risk.
Multiplicity: 1

Attribute: validityPeriod

Value type: TM_Period

Definition: Future finite time frame where the model applies.

Description: Itis an interval of dates, or the expression of a time frame for which the estimates are meant
(eg: until 2090; summer of 2011; winter seasons until 2015).

Multiplicity: 0..*

Stereotypes: «voidable»

Association role: exposedElement

Value type: AbstractExposedElement
Multiplicity: 1.*
Stereotypes: «voidable»

Association role: source

Value type: AbstractHazardArea
Multiplicity: 1
Stereotypes: «voidable»

5.2.2.1.5. ExposedElementCoverage
ExposedElementCoverage

Subtype of: AbstractExposedElement, ObservedEventRiskHazardExposedElementCoverage
Definition: A coverage representation of exposed elements.
Status: Proposed
Stereotypes: «featureType»
Attribute: typeOfEleme nt
Value type: ExposedElementCategoryValue
Definition: A classification of the exposed element.
Multiplicity: 1

Stereotypes: «voidable»

Constraint: Range set is the levelOfVulnerability of VulnerabilityAssessment

Natural Range set is the level, or intensity, of the vulnerability assessment
language:
OCL: inv: rangeSet.oclisKindOf(VulnerabilityAssessment.levelOfVulnerability)

5.2.2.1.6. ExposedElementsVector
ExposedElementsVector

Subtype of: AbstractExposedElement

Definition: A vector representation of exposed elements.
Status: Proposed

Stereotypes: «featureType»

Attribute: assessmentOfVulnerability

Value type: VulnerabilityAssessment
Definition: Assessment of the vulnerability of the exposed element.
Multiplicity: 1.*
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ExposedElementsVector

Stereotypes: «voidable»
Attribute: geometry

Value type: GM_Object

Definition: Geometric representation of the exposed element.
Description: If the feature is linked to a spatially referenced INSPIRE feature, then it has no geometry. If
not, then it has a geometry.
Multiplicity: 0.1
5.2.2.1.7. HazardAreaVector
HazardAreaVector
Subtype of: AbstractHazardArea
Definition: A vector representation of the area affected by a natural hazard.
Status: Proposed

Stereotypes: «featureType»
Attribute  : geometry

Value type: GM_Surface
Definition: Geometric representation of spatial extent covered by the hazard area.
Multiplicity: 1

Attribute: likelihoodOfOccurrence

Value type: LikelihoodOfOccurrence
Definition: Likelihood is a general concept relating to the chance of an event occuring.
Multiplicity: 1

Stereotypes: «voidable»
Attribute: magnitudeOrintensity

Value type: LevelOrintensity

Definition: An expression of the magnitude or the intensity of a phenomenon.

Description: It may address a value within the Richter scale, or a description of the european macro-
seismic scale, or a flood flow, etc...

Multiplicity: 1.*

Stereotypes: «voidable»

5.2.2.1.8. HazardCoverage

HazardCoverage
Subtype of: AbstractHazardArea, ObservedEventRiskHazardExposedElementCoverage
Definition: A coverage representation of natural hazards.
Status: Proposed

Stereotypes:  «featureType»

Constraint: RangeSet is levelOrintensity, or likelihoodOfOccurrence

Natural Range set is described by magnitude or intensity, or by the likelihood of occurence. As

language: "magnitude or intensity" is modelled by the "LevelOrintensity" data type, the constraint refers
to this data type

OCL: inv: rangeSet.oclisKindOf(levelOrIntensity) or

rangeSet.ocllsKindOf(LikelihoodOfOccurrence)

5.2.2.1.9. ObservedEventCoverage
ObservedEventCoverage

Subtype of: AbstractObservedEvent, ObservedEventRiskHazardExposedElementCoverage
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ObservedEventCoverage
Definition: A coverage representation of observed events.
Status: Proposed
Stereotypes: «featureType»

Constraint: RangeSet is levelOrintensityOr LikelihoodOfOccurrence

Natural range set is described by magnitude or intensity, or by the likelihood of occurence. As

language: "magnitude or intensity is modeled by the "LevelOrintensity" data type, the constraint refers
to this data type

OCL: inv: rangeSet.oclisKindOf(levelOrIntensity) or

rangeSet.ocllsKindOf(LikelihoodOfOccurrence)

5.2.2.1.10. ObservedEventRiskHazardExposedElementCoverage
ObservedEventRiskHazardExposedElementCoverage (abstract)
Definition: An abstract feature type that contains the properties that are common to the observed event

coverage feature type, to the hazard coverage feature type, the risk coverage feature type,
and the exposed element coverage feature type.

Status: Proposed
Stereotypes: «featureType»

Constraint: Domain is RectifiedGrid or ReferenceableGrid

Natural domain is a rectified grid or referenceable grid
language:
OCL: inv: domainSet.ocliskKindOf(CV_RectifiedGrid) or

domainSet.ocllsKindOf(CV_ReferenceableGrid)

5.2.2.1.11. ObservedEventVector

ObservedEventVector
Subtype of: AbstractObservedEvent
Definition: A vector representation of a natural phenomenon relevant to the study of natural hazards
which occurred, or is currently occuring, and which has been observed.
Status: Proposed

Stereotypes: «featureType»
Attribute: geometry

Value type: GM_Obiject
Definition: Geometric representation of the spatial extent covered by the observed event.
Multiplicity: 1
Attribute: magnitudeOrinten sity
Value type: LevelOrintensity
Definition: An expression of the magnitude or the intensity of a phenomenon.
Multiplicity: 1.*

Stereotypes: «voidable»

5.2.2.1.12. RiskCoverage
RiskCoverage

Subtype of: AbstractRiskZone, ObservedEventRiskHazardExposedElementCoverage
Definition: A coverage representation of natural risks.

Status: Proposed

Stereotypes: «featureType»

Constraint: Range set is levelOrlntensity
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RiskCoverage

Natural Range set is described by level, or intensity
language:
OCL: inv: rangeSet.oclisKindOf(LevelOrIntensity)

5.2.2.1.13. RiskZoneVector
RiskZoneVector
Subtype of: AbstractRiskZone
Definition: A vector representation of a risk zone.
Status: Proposed
Stereotypes: «featureType»
Attribute: geometry

Value type: GM_Surface
Definition: Geometric representation of spatial extent covered by this risk zone.
Multiplicity: 1

Attribute: levelOfRisk

Value type: LevelOrintensity

Definition: The level of risk is an assessment of the combination of the consequences of an event
(hazard) and the associated probability/likelihood of the occurrence of the event.

Multiplicity: 1

Stereotypes: «voidable»

5.2.2.2. Data types

5.2.2.2.1. ExposedElementClassification
ExposedElementClassification

Definition: This class provides piece of information about the nature of the exposed element which is
relevant to risk analysis.
Status: Proposed

Stereotypes: «dataType»
Attribute: exposedElementCategory

Value type: ExposedElementCategoryValue
Definition: A generic classification of types elements that are exposed to a risk.
Multiplicity: 1

Attribute: specificExposedElementType

Value type: CharacterString

Definition: A denomination of exposed element according to a nomenclature that is specific to this
dataset.

Multiplicity: 1

Stereotypes: «voidable»
Attribute: specificExposedElementTypeReference

Value type: URI

Definition: A URI of the specific exposed element type value.
Multiplicity: 1

Stereotypes: «voidable»

5.2.2.2.2.  LevelOrIntensity
LevelOrintensity
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LevelOrintensity

Definition: Quantitative or qualitative assessment of either risk, hazard or vulnerability.

Description: Common concept for assessing the level of risk, or the level of hazard, or the level of
vulnerability.

Status: Proposed

Stereotypes: «dataType»

Attr ibute: assessmentMethod

Value type: DocumentCitation
Definition: A citation to the method used to express the level or intensity.
Multiplicity: 1

Stereotypes: «voidable»

Attribute: qualitativeValue

Value type: CharacterString
Definition: A qualitative assessment of the level or intensity.
Multiplicity: 1

Stereotypes: «voidable»

Attribute: quantitativeValue

Value type: Measure
Definition: A quantitative assessment of the level or intensity.
Multiplicity: 1

Stereotypes: «voidable»

Constraint: either the quantitative value or the qualitative value must be completed.

Natural either the qualitative value or the quantitative value must be completed.
language:
OCL: inv:  self.qualitativeValue.isEmpty()  implies  self.quantitativeValue.notEmpty()

self.quantitativeValue.isEmpty() implies self.qualitativeValue.notEmpty()

5.2.2.2.3. LikelihoodOfOccurrence
LikelihoodOfOccurrence

Definition: Likelihood is a general concept relating to the chance of an event occurring.
Description: Likelihood is generally expressed as a probability or a frequency. [EXCIFF].
Status: Proposed

Stereotypes:  «dataType»

Attribute: assessmentMethod

Value type: DocumentCitation
Definition: A citation to the method used to express the likelihood.
Multiplicity: 1

Stereotypes: «voidable»
Attribute: qualitativeLikelihood

Value type: CharacterString

Definition: A qualitative assessment of the likelihood of occurrence of a hazard.
Description: Sometimes, this is known as susceptibility.

Multiplicity: 1

Stereotypes: «voidable»

Attribute: quantitativeLikelihood

and
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LikelihoodOfOccurrence

Value type: QuantitativeLikelihood

Definition: A frequency of occurence or return period of a hazard phenomenon.
Description: Sometimes, this is known as susceptibility.

Multiplicity: 1

Stereotypes: «voidable»

Constraint: Either the qualitative likelihood or the quantitative likelihood must be completed.

Natural either the qualitative likelihood or the quantitative likelihood must be completed.
language:
OCL: inv: self.qualitativeLikelihood.isEmpty() implies self.quantitativeLikelihood.notEmpty() and

self.quantitativeLikelihood.isEmpty() implies self.qualitativeLikelihood.notEmpty()

5.2.2.2.4. NaturalHazardClassification
NaturalHazardClassification

Definition: This class provides piece of information about the nature of the natural hazard as well as the
type of hazard which is the source of risk.
Status: Proposed

Stereotypes: «dataType»
Attribute: hazardCategory

Value type: RiskOrHazardCategoryValue
Definition: A generic classification of types of natural hazards or risks.
Multiplicity: 1

Attribute: specifcHazardTypeReference

Value type: URI
Definition: A URI of the specific hazard type value.
Multiplicity: 1

Stereotypes: «voidable»
Attribute: specificRiskOrHazardType

Value type: CharacterString

Definition: A classification of the natural risk or hazard according to a nomenclature that is specific to
this dataset.

Multiplicity: 1

Stereotypes: «voidable»

5.2.2.2.5. QuantitativeLikelihood

QuantitativeLikelihood
Definition: A frequency of occurrence or return period of a hazard phenomenon.
Status: Proposed
Stereotypes: «dataType»

Attribute: probabilityOfOccurrence

Value type: Probability

Definition: The probability of occurrence of a hazard event, expressed as a value between 0 and 1.
Description: This is the inverse value of the return period.

Multiplicity: 1

Stereotypes: «voidable»

Attribute: returnPeriod
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QuantitativeLikelihood

Value type: Number

Definition: Long-term average interval of time or number of years within which an event will be equalled
or exceeded [UNESCO].

Multiplicity: 1

Stereotypes: «voidable»

5.2.2.2.6.  VulnerabilityAssessment
VulnerabilityAssessment

Definition: Assessment of the vulnerability.

Description: It contains piece of information about the source the vulnerability, about the level of
vulnerability and about the magnitude or intensity of the hazard for which vulnerability is
assessed.

Status: Proposed

Stereotypes: «dataType»
Attribute: levelOfVulnerability

Value type: LevelOrintensity
Definition: Level of vulnerability.
Description: When assessed quantitatively, it is a percentage.
Multiplicity: 1
Stereotypes: «voidable»
Attribute: magnitudeOrintensityO fHazard
Value type: LevelOrintensity
Definition: An expression of the magnitude or the intensity of a phenomenon.
Description: It may address a value within the Richter scale, or a description of the european macro-
seismic scale, or a flood flow, etc...
Multiplicity: 1

Stereotypes: «voidable»
Attribute: sourceOfVulnerability

Value type: NaturalHazardClassification
Definition: The type of hazard for which the vulnerability is assessed.
Multiplicity: 1

Attribute: typeOfElement

Value type: ExposedElementCategoryValue
Definition: A classification of the exposed element.
Multiplicity: 1

Stereotypes: «voidable»

5.2.2.3. Enumerations

5.2.2.3.1. DeterminationMethodValue
DeterminationMethodValue

Definition: An enumeration to describe the method used to define the area of hazard or risk.

Description: There are several ways to delineate the perimeter of a hazard or a risk : to model it, or to
assess it indirectly

Status: Proposed

Stereotypes: «enumeration»

Value: indirectDeterminatio n
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DeterminationMethodValue
Definition: The area as it has been identified by interpretation.

Value: modelling

Definition: The area as it could -or would- have been after having modelled the occurence of the event.

5.2.2.4. Code lists

5.2.2.4.1. ExposedElementCategoryValue
ExposedElementCategoryValue
Definition: A classification of the exposed element.
Status: Proposed
Stereotypes: «codeList»
Governance: May be extended by Member States.

5.2.2.4.2. RiskOrHazardCategoryValue
RiskOrHazardCategoryValue
Definition: A generic classification of types of natural risks or hazards.
Status: Proposed
Stereotypes: «codeList»
Governance: May be extended by Member States.

5.2.3 INSPIRE-governed code lists

The INSPIRE-defined code lists included in this application schema include the values specified in the tables in
this section.

5.2.3.1. Values of code list RiskOrHazardCategory
Value Name Definition Description Parent value
geologicallfdrolo | Geological / | Processes that Some of the processes here
gical Hydrological | have a geological included are clearly
(geosphere) or addressed as geological in
hydrological the scientific literature, such
(hydrosphere) as volcanic hazards or
nature (or origin). earthquake hazards,

whereas other processes
cannot be understood
without geological and
hydrological input, such as
certain types of landslides
(that can be triggered and
mobilised by water), or floods
(highly dependent on soil
infiltration properties,
topography, water table
fluctuations), etc.

tsunami Tsunami Long wave Tsunamis can be triggered geologialHydrol
disruption in a large | by earthquakes, landslide, ogical
water body volcanic explosions,

reaching emerged meteorites, etc. Even though
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land it is a certain type of flood it
is usually considered as a
separated process.
volcanic Volcanic An opening, or Process directly linked to geologicallydrol
rupture, in the volcanic eruptions are ogical
Earth's crust that expected to be included in
allows hot magma, | this category, such as lahars,
ash and gases to jokulhaups, ash fall, volcanic
escape. explosions, freatic
explosions, etc.
earthquake Earthquake Earthquake Liquefaction, ground shaking | geologicalkidrol
hazards involve the | and other effects directly ogical
propagation of caused by seismic waves
elastic waves on should also be included in
the surface or near | this category. Processes that
if after the release might be triggered by other
of tectonic stress or | processes might fit best in
other natural other classes.
sources, such as
volcanic explosions
or meteorite
impacts
subsidenceAndCo | Subsidence Subsidence and Subsidence and collapse can | geologicallydrol
llapse and collapse | collapse involve be associated with carbonate | ogical
mainly vertical rocks in karstic areas, but it
downwards ground | can occur in other regions
movement of the such as loessic soils or
surface of the Earth | compressible soils.
due to different
processes of rock
or soil weathering
or rock compaction
to a point where the
rock structure
cannot bear its own
load (collapse) or
causing relatively
slow downwards
movements
(subsidence).
landslide Landslide Processes of Some common terms used geologicallydrol
downhill slope for describing different types | ogical
movements of soil, | of landslides include but are
rock, and organic not restricted to slides, rock
materials related to | fall, debris flow.
different types of
ground failure.
snowAvalanche Snow A snow mass with Snow avalanches usually geologicallydrol
avalanche typically a volume incorporate materials swept ogical

greater than 100
m3 and a minimum
length of 50 meters
that slides rapidly
downhill

along the path of the snow
avalanche, such as trees,
rocks, etc. Avalanche
formation is the result of a
complex interaction between
terrain, snow pack and
meteorological conditions
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flood Flood Processes of Floods can be of many types | geologicalkidrol
inundation of (flash floods, river overflow, ogical
usually dry tidal floods), and can have
(emerged) land, or | many triggers (precipitation,
temporary covering | natural water reservoir dam
by water of land not | failure, river channel
normally covered obstruction, etc). Tsunamis
by water. and a storm surges are
usually considered as a
different natural hazard.
toxicOrRadioactiv | Toxic or Processes related Asbestos, natural geologicallydrol
eMaterials radioactive to the nature of radioactivity or gas ogical
materials substances that emanation are some
might pose a threat | examples of hazards within
to human health. this category
otherGeologicalH | other Any process not Sand dune movements, soil geologicallydrol
ydrological geological / already addressed | erosion, maelstroms, iceberg | ogical
hydrological within other movements among other
hazard geological or processes can be included
hydrological here.
categories
meteorologicalCli | Meteorologic | processes that
matological al/ have a
climatological | meteorological
(atmospheric) or
climatic (changes in
the long-run of
environmental
variables) nature
(or origin).
drought Drought Sustained and Drought should not be meteorological
extensive confused with aridity, which Climatological
occurrence of is a long-term average
below-average feature of a dry climate.
water availability, Likewise, drought should not
caused by climate be confused with water
variability scarcity, which reflects
conditions of long-term
imbalances between water
availability and demands.
Droughts can affect both high
and low rainfall areas of
Europe and can develop over
short periods of weeks and
months or much longer
periods of several seasons,
years and even decades.
extremeTemperat | Extreme An abnormal Heat waves or cold waves. meteorological
ure temperature | temperature rise or Climatological
decrease lasting
longer than usual
temperature rise or
drop.
tornadosAndHurri | Tornados, Violent (high meteorological
canesStrongWind | hurricanes speed) winds. Climatological
S and strong

winds
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lightning Lightning Discharge of meteorological
atmospheric Climatological
electricity.
stormSurge Storm surge | Water pushed from | Although a storm surge is a meteorological

the sea onto the
land caused by an
atmospheric
disruption such as
a hurricane or a
rapid change in
atmospheric
pressure.

kind of flood, it is usually
considered as a separated
class.

Climatological

otherMeteorologic
alClimatological

other
meteorologic
al/

Any process not
already addressed
within other

Natural desertification can be
included in this category.

meteorological
Climatological

climatological | meteorological /
hazard Climatological
categories
fires Fires This super-class

includes all types of
processes that
involve the
occurrence and
spreading of fire.

directly linked to
living organisms or
products produced

Forest fires Fire occurrence Forest fire means fire which fires
ForestFireWildfire | or wild fires and spreading on breaks out and spreads on
vegetated land. forest and other wooded land
or which breaks out on other
land and spreads to forest
and other wooded land. The
definition of forest fire
excludes prescribed or
controlled burning, usually
with the aim of reducing or
eliminating the quantity of
accumulated fuel on the
ground (Regulation EC
2152/2003 - Forest Focus).
Wildland Fire: Any fire
occurring on wildland
regardless of ignition
sources, damages or
benefits (FAO, 2011,
Wildland Fire Management
Terminology, FAO, updated
September 2010).
undergroundFires | Underground | Fire spreading fires
fires below the surface,
typically occurring
in peat rich soils.
other Fires Other fires Other natural fires Spontaneous combustion fires
not already can be included in this
addressed within category
other fire categories
biological Biological Processes that are




















































































































































































































































