Natural Risk Zones 
1. Introduction
In order to validate the seven data models designed for the themes of the Plan4all project, a specific task is planned, which is composed of the following steps: 

1. Each partner involved in Plan4all task 8.2 is provided with a document for the validation of the assigned theme. This document is a simplified document (oriented to non-expert users) containing a list of classes and attributes, along with a questionnaire, derived from the data models and catalog features produced in the Task 4.2

2. For each single theme the Plan4all partners have to involve one or more stakeholders, who are in charge of filling the list of attributes of the data model with a real world case study (related to the stakeholder's expertise). In particular,
a. the first part of the questionnaire evaluates the understanding and the usefulness of each attribute, namely:

· Have you used the attribute? If not, why?

· Is the attribute redundant? If so, why?

· Is the meaning of the attribute clear? If not, why?

· Is the type of the attribute clear? If not, why?

· Is the type the attribute appropriate? If not, why?

· Is the multiplicity of the attribute appropriate?

· Is the attribute sufficient to express what you have to state? If not, why?

b. the second part of the questionnaire evaluates the understanding, the usefulness and the completeness of enumerations,

c. the third part of the questionnaire evaluates the general characteristics of the model, namely:

· What general concepts of the specific theme do not map into the model?

· Are there data of the case study that do not fit?

· Are there redundant parts?

· Final remarks about the model

2. Theme description
Definition: (INSPIRE, 2007) 
Vulnerable areas characterized 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. 

Description: 

"Natural risk zones" are zones where natural hazards areas intersect with highly populated areas and/or areas of particular environmental/ cultural/ economic value. Risk in this context is defined as: risk = hazard x probability of its occurrence x vulnerability of the exposed populations and of the environmental, cultural and economic assets in the zone considered. 

Natural hazards are natural processes or phenomena occurring in the biosphere that may constitute a damaging event. Natural hazards can be classified by origin namely: geological, hydrometeorological or biological. Hazardous events can vary in magnitude or intensity, frequency, duration, area of extent, speed of onset, spatial dispersion and temporal spacing. An international definition on hazard is relevant in defining the theme. The internationally agreed terminology on disasters should be adopted in this document (UNISDR): Hazards is defined as a potentially damaging physical event, phenomenon or human activity that may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation. Hazards can include latent conditions that may represent future threats and can have different origins: natural (geological, hydrometeorological and biological) or induced by human processes (environmental degradation and technological hazards). Hazards can be single, sequential or combined in their origin and effects. Each hazard is characterised by its location, intensity, frequency and probability. 

Geological hazards are natural earth processes or phenomena that may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation. Geological hazard includes internal earth processes or tectonic origin, such as earthquakes, geological fault activity, tsunamis, volcanic activity and emissions as well as external processes such as mass movements: landslides, rockslides, rock falls or avalanches, surfaces collapses, expansive soils and debris or mud flows. Geological hazards can be single, sequential or combined in their origin and effects. 

Hydrometeorological hazards are natural processes or phenomena of atmospheric, hydrological or oceanographic nature, which may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation. Hydrometeorological hazards include: floods, debris and mud floods; tropical cyclones, storm surges, thunder/hailstorms, rain and wind storms, blizzards and other severe storms; drought, desertification, wildland fires, temperature extremes, sand or dust storms; permafrost and snow or ice avalanches. Hydrometeorological hazards can be single, sequential or combined in their origin and effects. 

Many of the hazards are sudden in their nature. However, several categories of natural hazards with major impacts on civil security and on environmental/ cultural and economic assets are not sudden in nature. They may be permanent phenomena going unnoticed (e.g..: radon gas emanations, deficit or excess of elements in soils and water), or slow phenomena (slow ground motion). Technological hazards are commonly sudden failure of a construction or a process causing significant damage. Natural hazards have the potential to precipitate technological hazards. Usually continuous processes like pollution/emission is not classified as hazards. However, repeated emissions might be called hazards, e.g. large scale chemical, radiation or oil spills. Continuous pollution and other environmental problems may have an adverse effect also on the size and frequency of some kinds of natural hazards.
Knowledge about "Natural hazards areas" is important in the identification and delineation of risk zones. The natural hazards areas may reflect all atmospheric, meteorological, hydrologic, geological 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, shrinking and swelling soils, radon gas emanations, deficit or excess of trace elements in soils or water. Data and services are probably needed for both risk assessment and emergency situations Special warning services may be relevant.
Underneath is given examples of some important natural hazards, with information on occurrence: location and frequency and with some information on the datasets, coverage etc. 

Areas prone to flooding by inland waters and lakes: 

Areas flooded due to exceptional raise of water table in groundwater, rivers and lakes, affecting adjacent land or areas further away being at the same altitude or lower than the flooding water. Affecting housing and industrial sites, agricultural land, transport network, sewage systems, dams etc: Occurrence: Flat river plains, delta areas, valley bottoms and shorelines. 

· Physical mapping of areas susceptible to flooding, line for highest recorded level, also division into zones with different susceptibility classes. Data needs: detailed elevation model and measurements in the field 

· Areas with certain regulations/ restrictions for different land use/ resource use linked to flooding risk. 

· Constructions for flood control 

· Data set on restriction zones on land use/ building/ activities downstream reservoirs in case of reservoir brake-down 

· Drainage capacity of ground and soil sealing areas with low drainage capacity 

Areas prone to flooding by spring tide/ exceptional sea level rise 

Areas prone to flooding due to exceptional raise of water table the sea and backwaters, affecting adjacent land or areas further away being at the same altitude or lower than the flooding water. Affecting housing and industrial sites, agricultural land, transport network, sewage systems, dams etc Occurrence: Flat coastal areas, areas lower than original sea level. Commonly harbours, trade areas etc. Frequency: Floods, as storms, are among the most common natural disasters in Europe – with the effect of being of the most costly in terms of economy and insurance. 

• Physical mapping of areas susceptible to flooding, line for highest recorded level, also division into zones with different susceptibility classes. Data needs: detailed elevation model and/or measurements in the field. 

· measures by radar satellites or air born equipment to measure water level 

· field measurement 

• Constructions for flood control 

• Areas with certain regulations/ restrictions for different land use/ resource use linked to flooding risk. 

Earthquakes 

Earthquakes are widespread in the EU and other European Countries. The most destructive events have occurred in the Mediterranean countries, particularly Greece and Italy, which are in the collision zone between the Eurasian and African crustal plates. Through the last three decades several thousand persons have died and injured, several hundred thousand became homeless in events in Greece and Italy. Data needed for getting overview and handling the hazard: 

• date and time of occurence; - epicenter location, depth, with a liability index - Magnitude and type of magnitude used - Observations (local intensity (MSK 1964 standard) with a liability index) - Triggered effects - Fault 

• Data needed for emergency/ rescue operations 

Volcano eruptions: 
A few active volcanoes exist in the EU and other European Countries. The activity is low and generally the threats are minimal compared to other natural hazards. Some destructive events have occurred in the Mediterranean countries, such as Italy over the past decades. Actions are usually coped with at the local level. 

• It is difficult to outline important spatial data sets linked to volcano activities. There might exist maps on expected lava flow channels and restriction areas for certain activities. 

Mud slides, land slides and quick (saline leached) clay soils slides: 
• clay rich shrinking and swelling soils 

• areas of unstable terrain, slide area divided into zones of different susceptibility classes 

• borehole locations with further information on the salt content etc 

• affected area if area is subject to slumping and landslip 

• Areas with activity restrictions – which kinds of operations are allowed in order to prevent slides and which areas are not to be built on. Different countries have different threshold levels e.g. concerning slope degree on land used for buildings, the values depending on the ground condition (soil, clay, bedrock) 

Areas prone to mountain blocks slides and stone slides:
Occurrence: Mountain block slides mostly in alpine environment with "young landscapes" where frost and water erosion is active, stone slides areas with steep slopes and loose material. Problems occur where land use includes settlements, infrastructure etc. 

• Physical mapping of areas susceptible to land block slides divided into zones with different susceptibility classes. Based on mapping of bedrock structures. 

• Physical mapping of areas susceptible to stone slides divided into zones with different susceptibility classes. Further info on kind of material. A rough assessment can be based on analysis of slope angle, slope length and rock stability. 

• Anticipated affected areas followed by a land block slide; the stone masses themselves and following flooded areas. 

• Areas with certain regulations/ restrictions for different land use/ resource use linked to land block slide risk and stone slide risk. 

• Constructions for directing stone slides 

Areas prone to snow slides - avalanches: 
Occurrence: In areas with significant snow cover combined with steep slopes. Wind will affect the creation of snowdrifts. 

• Physical mapping of areas susceptible to snow slides divided into zones with different susceptibility classes 

• Areas with certain regulations/ restrictions for different land use/ resource use linked to snow slide risk. 

• Constructions for directing slides 

Areas susceptible to forest, bush and grassland fires 
Areas susceptible to forest, bush and grassland fires can be analyzed by using 

• Satellite images 

• Vegetation cover, composition and strata 

• Elevation data 

• Meteorological data, Precipitation, temperature, winds, 

Areas of installations prone to storms/ wind damage 
· Occurrence: Unclear picture; seas, coastal areas and narrow valleys, but also other areas within the continent. In addition storms, as floods, are among the most common natural disasters in Europe – thus also being the most costly in terms of economy and insurance.

· Data sets. Areas with recorded extreme wind 

Coastal erosion 
Coastal erosion is an important and costly category of natural hazard of growing significance in a climate change context 

Radon areas 
Natural radiation from bedrocks and unconsolidated rocks are considered as natural risk zones due to a possible high radon concentration in indoor air.
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3. Expert User / Stakeholder

	Title:
	

	Name:
	

	Role:
	

	Skills:
	

	Organization:
	

	Address:
	

	E-mail:
	

	Date:
	


4. Part one. Class Attributes.
The first part of the questionnaire evaluates the understanding and the usefulness of each single attribute. Each attribute is described by the following elements:
	Class
	Attribute
	Type
	Multiplicity
	Notes
	Case study instance

	Data model Class to which the attribute belongs
	Attribute name
	Attribute type: it indicates the domain to which the attribute belongs. It may be either a number (int, float), a text (), or a default value of a list (enumeration)
	Multiplicity: it corresponds to the number of permitted values for the specific element.

1 = one and only one value;

0 ..* = from 0 to more;

1 .. * = from 1 to more;
	Description of the meaning of the attribute and possible notes.
	The attribute value related to the case study provided by the expert user / stakeholder


For each row of the attached .xls table, please provide the attribute value related to the case study and answer the questions.
5. Part two. Enumerations 
a. Enumerations provided by the designer.
Please, provide a comment for each Enumeration by specifying whether 

· the Enumeration is complete,

· there are missing values (what?),  

· the meaning of each value is clear and appropriate.
	Enumeration
	Value
	Notes

	LevelOfRisk
	High MERGEFIELD Att.Type
	MERGEFIELD Att.Noteshigh risk

	
	Medium MERGEFIELD Att.Type

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notesmedium risk

	
	Low MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const
	MERGEFIELD Att.Noteslow risk


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	Frequency_Of_Hazard
	Slow MERGEFIELD Att.Type
MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notesaccording to "Data Specifications" – deliverable D2.3: Definition of Annex Themes and Scope, 7.12 Natural risk zones

	
	Unnoticed MERGEFIELD Att.Type

MERGEFIELD Att.Collection
MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notesaccording to "Data Specifications" – deliverable D2.3: Definition of Annex Themes and Scope, 7.12 Natural risk zones

	
	Permanent MERGEFIELD Att.Type

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity

	MERGEFIELD Att.Notesaccording to "Data Specifications" – deliverable D2.3: Definition of Annex Themes and Scope, 7.12 Natural risk zones


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	Duration_Of_Hazard

	ShortAppearance MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notes

	
	LongTimeAppearance MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notes

	
	PermanentlyAppearance MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notes


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	Phenomena_Of_Hazard

	Single MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notes

	
	Sequential MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notes

	
	CombinedWithOther MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notes


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	ProbabilityOfInunddationRisk

	FloodsWithALowProbability MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notesfloods with a low probability, or extreme event scenarios

	
	FloodsWithAMediumProbability_=_100Years MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notesfloods with a medium probability (likely return period = 100 years)

	
	FloodsWithAHighProbability MERGEFIELD Att.Type

MERGEFIELD Att.Static

MERGEFIELD Att.Const

MERGEFIELD Att.Collection

MERGEFIELD Att.Multiplicity
	MERGEFIELD Att.Notesfloods with a high probability, where appropriate


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	DesignationAvalanchesRiskZone
	Rockslides
	

	
	 RockFalls
	

	
	LandSlides
	according to the proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL establishing a framework for the protection of soil and amending Directive 2004/35/EC, SECTION ONE IDENTIFICATION OF RISK AREAS, Article 6, No 1 (f), landslides brought about by the

down-slope, moderately rapid to rapid movement of masses of soil and rock material

	
	DebrisAvalanches
	

	
	IceAvalanches
	

	
	SnowAvalanches
	

	
	MudFloods
	


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	DesignationDroughtRiskZone
	Desertification
	Desertification is the degradation of land in arid

and dry sub-humid areas
	

	
	OrganicMatterDecline
	according to the proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL establishing a framework for the protection of soil and amending Directive 2004/35/EC, SECTION ONE IDENTIFICATION OF RISK AREAS, Article 6, No 1 (b), organic matter decline brought

about by a steady downward trend in the organic fraction of the soil, excluding undecayed plant and animal residues, their partial decomposition products, and the soil biomass

	
	Salinisation


	according to the proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL establishing a framework for the protection of soil and amending Directive 2004/35/EC, SECTION ONE IDENTIFICATION OF RISK AREAS, Article 6, No 1 (d), salinisation through the accumulation in soil of soluble salts

	
	Compaction


	according to the proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL establishing a framework for the protection of soil and amending Directive 2004/35/EC, SECTION ONE IDENTIFICATION OF RISK AREAS, Article 6, No 1 (c), compaction through an increase in

bulk density and a decrease in soil porosity

	
	ErosionByWater


	according to the proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL establishing a framework for the protection of soil and amending Directive 2004/35/EC, SECTION ONE IDENTIFICATION OF RISK AREAS, Article 6, No 1 (a), erosion by water

	
	ErosionByWind


	according to the proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL establishing a framework for the protection of soil and amending Directive 2004/35/EC, SECTION ONE IDENTIFICATION OF RISK AREAS, Article 6, No 1 (a), erosion by wind




Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	DesignationEarthmovestRiskZone 
	Tectonic


	

	
	Earthquakes


	

	
	GeologicalFault


	


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	DesignationOtherRiskZone 
	WildlandFires


	

	
	Permafrost
	

	
	TemperatureExtremes
	


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	DesignationStormRiskZone
	Blizzard
	
	

	
	Thunder


	

	
	TropicalCyclones


	

	
	StormSurges


	

	
	DustStorm


	

	
	SandStorm
	

	
	HailStorm
	

	
	RainStorm


	

	
	WindStorm


	

	
	OtherStorm


	


Comment………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	DesignationVolcanicActivityRiskZone 
	VolcanicEmissions


	MERGEFIELD Att.Notes

	
	VolcanicAcitvity


	MERGEFIELD Att.Notes


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

	Enumeration
	Value
	Notes

	InundationValue
	Debris


	

	
	SpringTide


	

	
	SeaLevelRise


	

	
	InlandFlooding


	

	
	Tsunamis
	


Comment ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

b. Enumerations filled by expert users / stakeholders 
The following list includes Enumerations which have to be filled by expert users/ stakeholders. 

Please, provide the value (and its description) for each Enumeration in the list.
	Enumeration
	Value
	Notes

	DifferentProbabilityOfInundationRisk
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Enumeration
	Value
	Notes

	SoilTexture


	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Enumeration
	Value
	Notes

	SoilDensity


	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Enumeration
	Value
	Notes

	SoilTypologicalUnit


	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Enumeration
	Value
	Notes

	SoilOrganicCarbon


	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Enumeration
	Value
	Notes

	TopsoilAndSubsoilTexture


	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Enumeration
	Value
	Notes

	TopsoilAndSubsoilBulkDensity


	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Enumeration
	Value
	Notes

	Bedrock


	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Enumeration
	Value
	Notes

	SoilHydraulicProperties


	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Enumeration
	Value
	Notes

	SoilOrganicMatter


	
	

	
	
	

	
	
	

	
	
	

	
	
	


6. Part three. Final remarks
Once the case study has been instantiated, please answer the following questions.

1. What general concepts of the specific theme do not map into the model?
2. Are there data/information of the case study that do not fit ?
3. Are there redundant parts?
4. General comments about the model 
