
2 Overview 

2.1 Name 
 
INSPIRE data specification for the theme Natural Risk Zones. 
 

2.2 Informal description 
 
Definition: 
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] 
 
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. 

R = H * E * V 
 
This leads to the expression of risk in terms such as: 
 “For example this leads to a hazard of flood with a return period of 100 years with and exposed 
element of 100 houses and those houses are 100% vulnerable to floods: Every year there is a 1% 
chance of having 100 houses destroyed due to floods of a given magnitude”. 
Or  
  “For example this leads to a hazard of forest fire with a return period of 5 years with 25 houses 
exposed leading to: On average, five houses are destroyed every year due to forest fire of a given 
magnitude”. 
 
 
The definition of each of these terms in the risk function almost has a discipline of their own. For the 
purposes of the TWG-NZ it was 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). 
 

Comment: This definition closely follows the definition of the ISO/IEC Guide 73. The word “risk” has 
two distinctive connotations: in popular usage the emphasis is usually placed on the concept of 
chance or possibility, such as in “the risk of an accident”; whereas in technical settings the emphasis is 
usually placed on the consequences, in terms of “potential losses” for some particular cause, place 
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 
Framework are “… hazards of natural origin and related environmental and technological hazards and 
risks.” Such hazards arise from a variety of geological, meteorological, hydrological, oceanic, 
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 were not considered 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 broadly to include the element’s 
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. Figure 1 demonstrates the relationship between the various 
concepts defined above in a spatial context.  Figure 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 
recently the “Risk Assessment and Mapping Guidelines for Disaster Management” document of 
the Council of the European Union. 
 
In the insurance industry risks are referred to using the term “Perils”. This sector are large users of 
Public Sector hazard, risk and vulnerability information and are a significant part of an international 
risk management framework that will benefit from this data specification whilst bearing in mind that 
INSPIRE Directive first applies to data-holding public authorities or those acting on their behalf. This 
data specification outlines spatial information which could be the subject of public private partnerships 
between data-holding public authorities and the insurance industry.  
 



 

Figure 1: Main concepts in the Natural Risk Zones model. 

 
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, 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 specific assessment) to a given hazard (e.g. 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. 
 
 

 



 

Figure 2: Alternative diagram to show the main concepts in the Natural Risk Zones model 

 
 

Natural Risk Zones thematic area 
 
This data specification is meant to be as useful and usable as possible for the purposes of data 
interoperability. As such the data model has been developed to be relevant to the public data and 
information that is already available. In many cases this is only susceptibility or hazard or vulnerability.  
It is foreseen 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. 
 
It is important for all potential users of natural risk zones information to know what hazard is causing a 
particular risk zone. It is crucial especially 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 data 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 II 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 data 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 data model is extensible in many directions, to cover many domain specific requirements. 
Based on the expertise in the TWG–NZ and collaboration with relevant Floods Directive (FD) group a 
Floods extension example was developed to demonstrate how the domain specific requirements can 
be modelled using the INSPIRE NZ core data model. In Annex D there is also a mapping of feature 
types between the Natural Risk Zones data specification and the draft Flood hazard/risk mapping 
feature types (FD). 
 
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- widely accepted - 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 has agreed on a very high level simple and 
extensible hazard type classification, that in the model is supplemented with a possibility to provide an 
additional classification term that addresses e.g. more detailed or local specifics of a hazard type. 
Whilst the proposed hazard classification 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. However the provision of more 
detailed hazard types is highly recommended.   
In summary, TWG-NZ has considered: 

• A generic approach to all natural hazards 

• A generic approach to all natural risk zones 

• Only the most relevant associated data  

• Modelled hazards 

• Observed events 

• Data that can be of coverage or vector type 
 
TWG-NZ has not primarily considered:  

• Real time data 

• Technological hazards 

• Multi-hazard/risks 

• 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, II and III 
data themes. 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 model uses a link between “Exposed element” and the 
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. 
 
 
Examples of Use  
 
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 NZ Core-
data model covers a generic approach with the option to extend the model for specific hazards/risks. 
Further, more detailed examples - Use cases are given in Annex B. The most elaborated example –  
mapping is described in a form of an Data model Extension in Annex D. 
 
The different kinds of users and uses may be grouped;  

- Risk analysts, for the assessment of natural risks and mapping of areas prone to be 
hit by hazards; 

-  Public 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;  

- Policy makers for overall policy development, reporting and trend analysis, commonly 
at national and international level;  

- Insurance and reinsurance for disaster preparedness;  
- The general public for citizen awareness. 

 

Definition: 
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] 
 
Description: 
Natural Risk Zones are zones where natural hazards areas intersect with highly populated areas 
and/or areas of particular environmental/ cultural/ economic value.  
To define or pre-estimate a Risk following parameter are necessary: potential hazard, probability of its 
occurrence and vulnerability of the exposed populations and of the environmental, cultural and 
economic assets in a specific zone.   
Natural hazards can be classified by origin namely: geological, hydro-meteorological or biological. 
Hazardous events can vary in magnitude or intensity, frequency, duration, area of extent, speed of 
onset, spatial dispersion and temporal spacing. Specific examples for different types of hazard were 
identified: Floods (calculation of flood impact, reporting and flood hazard/risk mapping), Risk 
Management Scenario (an example from a national perspective), Landslides (hazard mapping, 
vulnerability assessment and risk assessment), Forest fires (danger, vulnerability and risk mapping) 
and Earthquake insurance.  
Following four key spatial object types that are modelled, Hazard area, Observed event, Risk zone 
and Exposed element. 

Entry in the INSPIRE registry: http://inspire.ec.europa.eu/theme/nz/ 



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) 

 
[Directive 2007/60/EC]  Directive of the European Parliament and of the Council of 23 October 2007 

on the assessment and management of flood risks 
 
[ISO 19107]  EN ISO 19107:2005, Geographic Information – Spatial Schema 
 
[ISO 19108]  EN ISO 19108:2005, Geographic Information – Temporal Schema 
 
[ISO 19108-c] ISO 19108:2002/Cor 1:2006, Geographic Information – 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 – Quality principles 
 
[ISO 19115] EN ISO 19115:2005, Geographic information – Metadata (ISO 19115:2003) 
  
[ISO 19118] EN ISO 19118:2006, Geographic information – Encoding (ISO 19118:2005) 
  
[ISO 19123] EN ISO 19123:2007, Geographic Information – Schema for coverage geometry and 

functions 
 
[ISO 19125-1] EN ISO 19125-1:2004, Geographic Information – Simple feature access – Part 1: 

Common architecture 
 
[ISO 19135] EN ISO 19135:2007 Geographic information – Procedures for item registration (ISO 

19135:2005) 
  
[ISO 19138] ISO/TS 19138:2006, Geographic Information – Data quality measures 
 
[ISO 19139] ISO/TS 19139:2007, Geographic information – Metadata – XML schema implementation 
 
[ISO 19157] ISO/DIS 19157, Geographic information – Data quality 
 
[OGC 06-103r4] Implementation Specification for Geographic Information - Simple feature access – 

Part 1: Common Architecture v1.2.1 
 
 NOTE This is an updated version of "EN ISO 19125-1:2004, Geographic information – Simple 

feature access – Part 1: Common architecture". 
 
[Regulation 1205/2008/EC] Regulation 1205/2008/EC implementing Directive 2007/2/EC of the 

European Parliament and of the Council as regards metadata 
 
[Regulation 976/2009/EC] Commission Regulation (EC) No 976/2009 of 19 October 2009 

implementing Directive 2007/2/EC of the European Parliament and of the 
Council as regards the Network Services 

 
[Regulation 1089/2010/EC]  Commission Regulation (EU) No 1089/2010 of 23 November 2010 

implementing Directive 2007/2/EC of the European Parliament and of the 
Council as regards interoperability of spatial data sets and services 

 
 



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

13
. 

 
Specifically, for the theme Natural Risk Zones, the following terms are defined:  
 
(1) Risk  
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 
 

ATS Abstract Test Suite  

CRED Centre of Research on the Epidemiology of Disasters) 

EC European Commission 

EEA European Environmental Agency  

EFFIS European Forest Fire Information System  

ETRS89 European Terrestrial Reference System 1989  

ETRS89-LAEA Lambert Azimuthal Equal Area  

EVRS European Vertical Reference System 

FD EU Floods Directive (2007/60/EC)  

FWI Fire Weather Index  

GCM General Conceptual Model  

GML Geography Markup Language  

IAEG International Association for Engineering Geology 

IR Implementing Rule 

ISDSS Interoperability of Spatial Data Sets and Services  
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 The INSPIRE Glossary is available from http://inspire-
registry.jrc.ec.europa.eu/registers/GLOSSARY 



ISO International Organization for Standardization 

ITRS International Terrestrial Reference System  

LAT Lowest Astronomical Tide  

LMO Legally Mandated Organisation  

Munich Re  Münchener Rückversicherungs-Gesellschaft 

SDIC Spatial Data Interest Community  

SLD Styled Layer Descriptor   

TG Technical Guidance  

ULSE Universal Soil Loss Equation  

UML Unified Modeling Language 

UNISDR The United Nations Office for Disaster Reduction 

UTC Coordinated Universal Time 

XML EXtensible Markup Language  
   



2.6 How the Technical Guidelines map to the Implementing Rules 
 
The schematic diagram in Figure 3 gives an overview of the relationships between the INSPIRE legal 
acts (the INSPIRE Directive and Implementing Rules) and the INSPIRE Technical Guidelines. The 
INSPIRE Directive and Implementing Rules include legally binding requirements that describe, usually 
on an abstract level, what Member States must implement. 
 
In contrast, the Technical Guidelines define how Member States might implement the requirements 
included in the INSPIRE Implementing Rules. As such, they may include non-binding technical 
requirements that must be satisfied if a Member State data provider chooses to conform to the 
Technical Guidelines. Implementing these Technical Guidelines will maximise the interoperability of 
INSPIRE spatial data sets. 
 

 

Figure 3 - Relationship between INSPIRE Implementing Rules and Technical Guidelines  

2.6.1 Requirements 
 
The purpose of these Technical Guidelines (Data specifications on Natural Risk Zones) is to provide 
practical guidance for implementation that is guided by, and satisfies, the (legally binding) 
requirements included for the spatial data theme Natural Risk Zones in the Regulation (Implementing 
Rules) on interoperability of spatial data sets and services. These requirements are highlighted in this 
document as follows: 
 

IR Requirement 
Article / Annex / Section no. 

Title / Heading 
 
This style is used for requirements contained in the Implementing Rules on interoperability of spatial 
data sets and services (Commission Regulation (EU) No 1089/2010). 

 
For each of these IR requirements, these Technical Guidelines contain additional explanations and 
examples.  
 



NOTE The Abstract Test Suite (ATS) in Annex A contains conformance tests that directly check 
conformance with these IR requirements. 
 
Furthermore, these Technical Guidelines may propose a specific technical implementation for 
satisfying an IR requirement. In such cases, these Technical Guidelines may contain additional 
technical requirements that need to be met in order to be conformant with the corresponding IR 
requirement when using this proposed implementation. These technical requirements are highlighted 
as follows:     
 

TG Requirement X This style is used for requirements for a specific technical solution proposed in 
these Technical Guidelines for an IR requirement. 

 
NOTE 1 Conformance of a data set with the TG requirement(s) included in the ATS implies 
conformance with the corresponding IR requirement(s). 
 
NOTE 2 In addition to the requirements included in the Implementing Rules on interoperability of 
spatial data sets and services, the INSPIRE Directive includes further legally binding obligations that 
put additional requirements on data providers. For example, Art. 10(2) requires that Member States 
shall, where appropriate, decide by mutual consent on the depiction and position of geographical 
features whose location spans the frontier between two or more Member States. General guidance for 
how to meet these obligations is provided in the INSPIRE framework documents.   

2.6.2 Recommendations 
 
In addition to IR and TG requirements, these Technical Guidelines may also include a number of 
recommendations for facilitating implementation or for further and coherent development of an 
interoperable infrastructure.  
 

Recommendation X Recommendations are shown using this style. 

 
NOTE The implementation of recommendations is not mandatory. Compliance with these Technical 
Guidelines or the legal obligation does not depend on the fulfilment of the recommendations. 

2.6.3 Conformance 
 
Annex A includes the abstract test suite for checking conformance with the requirements included in 
these Technical Guidelines and the corresponding parts of the Implementing Rules (Commission 
Regulation (EU) No 1089/2010). 
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