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Executive Summary

This document describes several Ontologies created specifically for the GIS prototype (also referred here as the Emergency planning prototype) which is under development by WP9 members. These Ontologies will serve as a basis for the WSMO descriptions (WS, Mediators and Goals) needed to create the GIS prototype.  This application is intended to support decision making processes in the emergency field within ECC and its partners.

The Ontologies have been created in close collaboration with the relevant agencies providing emergency services in Essex: ECC emergency planning department (which belongs to the Essex emergency partnership), the Meteorological Office in the UK and Ordnance Survey. All of them have kindly collaborated with DIP, providing us with their data, sharing with us their expertise in dealing with an emergency situation and/or managing relevant spatially-related data. 
The ontologies being created intend to reflect the emergency management within Essex, focusing on two main subjects for the first version of the ontologies; namely: weather issues that might trigger an emergency situation, and rest centres characteristics around the affected area.

There are therefore several Ontologies that support the emergency prototype: a DateAndTime Ontology, an ontology about GeographicConcepts, another one about Meteorology and a Basic one containing all the descriptions about the partners and their interactions.

All the emergency-related ontologies describe the emergency domain at different levels of detail and abstraction. In short, the domains modelled are: types of hazards and emergencies, geographical region affected by the phenomenon; services and utilities in and around the affected area, differentiating those affected themselves from those still working (which are the ones that can be used by the emergency and rescue corps); time and season when the disaster has occurred or it is predicted to occur and general notions about governmental elements.
This deliverable contributes to one of DIP’s main goals: The Real Use Case Implementations of SWS in the e-Government sector. This deliverable depicts the deployment of ontologies, which will support the SWS creation in an intelligent information management system in the e-Government sector.

 This deliverable is relevant to other members of WP9 in charge of developing the WSMO descriptions (Goals, WS and Mediators), as these rely on the ontologies, and for the members in charge of developing the WSMX implementation of the prototype. It is therefore important as well to any deliverables related to these activities. 

It may also be useful for other use-case partners (WP8, WP10) to read this document, in order to compare their ontologies with the ones developed by WP9. Sharing ideas and mutually suggesting ways of improving our work would be highly beneficial for all the use-case partners.
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1 Introduction

This document is about the ontologies of GIS related concepts which would support the GIS WSMO descriptions and the GIS prototypes currently being created by the eGovernment use case partner (WP9)

These ontologies are still under development as new information and data sources come up from the research being done by WP9 members. Therefore this document will be updated with new versions as soon as they are ready.

2 GIS related Ontologies

2.1 State of the art

This is still a very immature field. Although there are lots of examples of geographically-related Ontologies in the web, they haven’t been widely adopted yet in the industry or public organizations. 

WP9 has done some research about the creation and adoption of spatial ontologies in the UK, coming across to a mayor initiative lead by Ordnance Survey. WP9 is already in contact with the people who lead this ontology research: Catherine Dolbear and John Goodwin. We are currently talking with them and exchanging ontological knowledge. We believe this collaboration will enhance the impact of the scenario and the ontology development. By the time of writing, two ontologies from OS are going to be added to WP9 prototype, namely: 

· A comprehensive Ordnance Survey data ontology

· A most detailed logical emergency shelter ontology, which was created “in order to achieve interoperability of differing frameworks and a common spatial data source” [1]. 
In the incoming months WP9 will continue searching for similar initiatives which could be merged with ours in order to create the most realistic and relevant scenario as possible. Any new information available will be added to the ontologies and documented in new versions of this deliverable. 

2.2 Data sources

We have held a number of meetings with several stakeholders (please refer to [3] and [4] for a detailed explanation of these meetings). Out of the meetings we have decided which are the main data sources we are going to focus on for the first prototype: 

· Data from the Meteorological Office

· Data from ECC main spatial repository: ViewEssex

· Data held by ECC emergency planners

The ontologies are been created based on the knowledge inferred from the interviews with the relevant partners, papers, manuals and emergency proceedings.  As already stated this is an ongoing work and new versions or annexes will be added to this document.

2.3 Ontology editors (OE)

We have tried and tested several ontology editors supplied by other DIP partners. Namely, the following tools have been used for ontology development within our WP:

· WSMT: Is a collection of tools for Semantic Web Services developed for the Eclipse framework by DERI ([5]). Please refer to [6] for more information about the tool. 

· WSMOStudio: Several versions of this tool have been used through the ontology development process (v0.2.1. v0.2.2. and v0.3), finally upgrading it to v0.3.2, but this will probably updated as well in the short future, as new releases of the tool do often come up with new features. Version 0.3.2. is compatible with WSMO Visualizer, which allows to see the ontology in a graphical mode, depicting the links between the super and sub concepts. This makes it easier to navigate trough the ontology skeleton. Figure 3 shows a screen shot of the meteorological ontology in WSMOStudio. 

· Ontology Editor provided by Unicorn to DIP. This OE has been used and tested as part of an official review of a DIP deliverable. Figure 1 and Figure 2 depict two screenshots of the ontology created with this OE.

Although all of them fulfil the ontology creation task, WSMOStudio has been mainly used. It has been the one chosen for several reasons as: easiness of use, easy installation, and several graphical interfaces to ease the creation of ontologies as well as a textual editor to write WSML code directly. 

[image: image19.jpg]€ Java - test1 - Edlipse SDK

Fle Edt Navigate Search Projct Run EdtorMenu Window Help

Fws [$-0-Q- |B@e-|85 [Co-.-|as

Repository View 52 "2 =E}M\M 8 emergencyparter
“|=o

© aea
© emergencyPlartner

Ontclogies | @)teati

5@ et

haspate
hasaffectedivea
is0eclrecey

|
I
o
‘

essexpolce

& hesage
8 hestane





Figure 1 – Test Ontology in OE created by Unicorn to DIP – Ontology tree view
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Figure 2 – Test Ontology in OE created by Unicorn to DIP – Concept editor
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Figure 3 – Tree view and WSMO visualizer graphical view

3 ontologies created to support the emergency plannig prototype

3.1 Meteorology Ontology

This ontology models the meteorological-related issues, such as basic and general weather characteristics, as well as particular information we found out from our meetings with the Met Office. Please refer to Annex 1 for the full meteorology Ontology in WSML.

As a proof of concept, we will describe here the hierarchy, relationships and characteristics of a number of related concepts in this ontology:

Figure 4 depicts the WSML code of the “rain” concept and its immediate super and sub concepts. From this code we can deduct that “rain” is a kind of “precipitation”, which consists of several “raindrops”. The precipitation concept has several attributes such as the strength and the location where it takes place, which are of great relevance in an emergency planning scenario. 


[image: image22]
Figure 4 – WSML code of the rain concept and its super and sub concepts

In the same way, snow and hail are modelled, as being composed by snowflakes and ice pellets respectively (See Figure 5 for the WSML code of these concepts). Having modelled each kind of precipitation, different weather-related emergency planning scenarios can be defined and differently managed, as the consequences and actuation plans of each of them are not the same as we have been told by the ECC emergency planners.
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Figure 5 – Ice and hail precipitations

Figure 6 and Figure 7 depict the ontology tree of the instance related to the big snowstorm on 31st January 2003, which we are going to focus on for the first version of the prototype. The previous is taken from the WSMO Navigator view of the WSMO Studio tool while the latter is from the WSMO Visualizer view. 
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Figure 6 – Snow Storm ontology tree in WSMO Navigator view
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Figure 7 - Snow Storm ontology tree in WSMO Visualizer view
3.2 Date and Time Ontology 

Please refer to Annex 3 for the WSML code of this ontology. 

3.3 Geographical concepts Ontology 

Please refer to Annex 4 for the WSML code of this ontology.

3.4 Basic Ontology 

Please refer to Annex 3 for the WSML code of this ontology.

4 Mappings between the ontologies

All the ontologies being created by WP9 are created only by one person, but despite of these, we are trying to reflect the reality as much as possible. This is why the ontologies have discrepancies among them, as they would probably have if they had been created by different SWS suppliers in a real scenario (Just to remind the ontologies are supposed to be supplied by the SWS providers when they publish their WS and WSMO descriptions in the EMS).

Once the ontologies are finalised, mappings among them will me made in order to cope with this differences. OO-mediators (Ontology-Ontology mediators) will be needed in order to cope with these semantic discrepancies between different providers’ WS. At the time of writing no mappings have been completed yet, but new versions of this document will highlight these issues.
5 Conclusion 

Ontologies are beginning to play an important role within the GIS and emergency planning areas. Although it is a very immature field, it is a promising field as it is full of semantic mismatches and ambiguities.
WP9 is leading a new way of Ontology development within the governmental field. There is still a lot of work to do in the government area, as not so many governmental institutions are ready to implement this kind of system, because of their immaturity.

We believe in the potential of the SW, the great opportunities and advantages that can be obtained when applied to peoples’ daily lives, and in particular, in case of an emergency situation. 

Through this prototype, we are going to prove the importance of the ontology development in the emergency planning area, in particular to support emergency-related SWS: the ontologies described in this document are made to state the vocabulary and the rules that model the emergency planning area, thus allow SWS to interoperate over this common domain.
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Annex 1 Meteorology Ontology

wsmlVariant _"http://www.wsmo.org/wsml/wsml-syntax/wsml-rule"
namespace { _"http://meteorology#"
 }
ontology _"http://meteorology"
concept earthElement subConceptOf weatherRelatedElement
concept air subConceptOf earthElement
concept fire subConceptOf earthElement
concept atmosphericPhenomenon subConceptOf physicalPhenomenon
concept physicalPhenomenon subConceptOf naturalPhenomenon
concept naturalPhenomenon subConceptOf weatherRelatedElement
concept meteorologicalCondition subConceptOf atmosphericCondition
     consistsOf inverseOf(partOf) ofType naturalPhenomenon
concept precipitation subConceptOf meteorologicalCondition
     hasStrength impliesType string
     isfocusedOn impliesType location
     consistsOf inverseOf(partOf) ofType entity
concept rain subConceptOf precipitation
     consistsOf inverseOf(partOf) ofType rainDrop
concept rainDrop subConceptOf drop
     partOf ofType precipitation
     hasSubstance ofType freshWater
concept snow subConceptOf precipitation
     consistsOf inverseOf(partOf) ofType snowflake
concept snowflake subConceptOf crystal
     partOf inverseOf(consistsOf) ofType snow
     hasSubstance ofType freshWater
     hasMinTemperature ofType temperatureDegree
     hasMaxTemperature ofType (0 1) temperatureDegree
instance snowStorm310103 memberOf snow 

consistsOf hasValue aCertainSnowFlake 
instance aCertainSnowflake memberOf snowflake

partOf hasValue snowStorm310103

hasSubstance hasValue aCertainAmountOfFreshWater

hasMinTemperature hasValue freezingWaterTemperatureInCentigradeScale
concept water subConceptOf earthElement
     isSubstanceOf ofType {snowFlake, icePellet, rainDrop, bodyOfWater}
     boilsAbove ofType temperatureDegree
     freezesBelow ofType temperatureDegree
/*axiom to state that the water boilsAbove the boilingWaterTemperature and freezes below the freezingWaterTemperature*/
concept temperature subConceptOf meteorologicalCondition
concept temperatureDegree subConceptOf temperature
     hasTemperatureScale impliesType  (1 1) temperatureScale
     hasAValue impliesType  (1 1) float
concept temperatureScale subConceptOf weatherRelatedElement
concept fahrenheitScale subConceptOf temperatureScale
concept centigradeScale subConceptOf temperatureScale
concept freshWater subConceptOf water
concept saltyWater subConceptOf water
instance boilingWaterTemperatureInCentigradeScale memberOf temperatureDegree
     hasTemperatureScale hasValue centigradeScale
     hasAValue hasValue "100.0"
instance freezingWaterTemperatureInCentigradeScale memberOf temperatureDegree
     hasTemperatureScale hasValue centigradeScale
     hasAValue hasValue "0.0"
concept atmosphericConsequence subConceptOf weatherRelatedElement
concept flood subConceptOf atmosphericConsequence
concept wind subConceptOf meteorologicalCondition
     hasSpeed impliesType string
     isfocusedOn impliesType location
     hasDirection impliesType  (1 1) direction
concept cloud subConceptOf meteorologicalCondition
concept hail subConceptOf precipitation
     consistsOf inverseOf(partOf) ofType icePellet
concept sleet subConceptOf precipitation
concept mist subConceptOf fog
concept weatherRanking subConceptOf weatherRelatedElement
concept goodWeather subConceptOf weatherRanking
concept badWeather subConceptOf weatherRanking
concept veryBadWeather subConceptOf weatherRanking
concept weatherClassification subConceptOf weatherRelatedElement
concept sunnyWeather subConceptOf weatherClassification
concept cloudyWeather subConceptOf weatherClassification
concept windyWeather subConceptOf weatherClassification
concept rainyWeather subConceptOf weatherClassification
concept weatherForecast subConceptOf weatherRelatedElement
     hasWeatherRanking impliesType  (1 1) weatherRanking
     hasWeatherClassification impliesType  (1 1) weatherClassification
     hasTemperature impliesType  (1 2) temperature
     hasMeteorologicalConditions impliesType  (1 *) precipitation
     hasDate impliesType  (1 1) date
     hasLocation impliesType  (1 1) location
concept fog subConceptOf atmosphericState
concept thunderstorm subConceptOf storm
concept sun subConceptOf visibleRadiation
concept humidity subConceptOf meteorologicalCondition
concept atmosphericPressure subConceptOf atmosphericPhenomenon
concept weatherRelatedElement
     hasSynonym ofType string
concept fineSpray subConceptOf precipitation
concept virga subConceptOf precipitation
concept atmosphericCondition subConceptOf atmosphericPhenomenon
concept atmosphericState subConceptOf atmosphericCondition
concept energy subConceptOf physicalPhenomenon
concept radiation subConceptOf energy
concept electromagneticRadiation subConceptOf radiation
concept actinicRadiation subConceptOf electromagneticRadiation
concept visibleRadiation subConceptOf actinicRadiation
concept storm subConceptOf atmosphericPhenomenon
concept peaSoup subConceptOf fog
concept iceFog subConceptOf fog
concept fogBank subConceptOf fog
concept monsoon subConceptOf rain
concept rainstorm subConceptOf rain
concept downpour subConceptOf rain
concept drizzle subConceptOf rain
concept shower subConceptOf rain
concept flurry subConceptOf snow
concept whiteout subConceptOf snow
concept entity subConceptOf weatherRelatedElement
concept physicalEntity subConceptOf entity
concept substance subConceptOf physicalEntity
concept solid subConceptOf substance
concept crystal subConceptOf solid
concept abstractEntity subConceptOf entity
concept abstraction subConceptOf abstractEntity
concept quantity subConceptOf abstraction
concept indefiniteQuantity subConceptOf quantity
concept drop subConceptOf indefiniteQuantity
concept definiteQuantity subConceptOf quantity
concept temperatureSensation subConceptOf temperature
concept icePellet subConceptOf crystal
     partOf inverseOf(consistsOf) ofType hail
     hasSubstance ofType freshWater
Annex 2 Date and Time Ontology 

wsmlVariant _"http://www.wsmo.org/wsml/wsml-syntax/wsml-rule"
namespace { _"http://date_and_time#",
_"http://purl.org/dc/elements/1.1#",
dc _"http://purl.org/dc/elements/1.1#", 
targetNameSpace _"http://www.wsmo.org/ontologies/dateTime#", 
dt _"http://www.wsmo.org/ontologies/dateTime/#", 
foaf _"http://xmlns.com/foaf/01/", 
xsd _"http://www.w3c.org/2001/XMLSchema#", 
wsml _"http://www.wsmo.org/2004/wsml#"
}
ontology _"http://date_and_time"
nonFunctionalProperties
          _"http://ecc#rights" hasValue _"http://www.deri.org/privacy.html"
          _"http://ecc#publisher" hasValue "DERI International"
          _"http://ecc#subject" hasValue {"Date", "Time", "Date and Time Algebra"}
          title hasValue "Date and Time Ontology"
          language hasValue "en-US"
          _"http://ecc#description" hasValue "generic representation of data and time including basic algebra"
          subject hasValue {"Date", "Time", "Date and Time Algebra"}
          _"http://ecc#version" hasValue "$Revision: 1.23 $"
          _"http://ecc#creator" hasValue "DERI International"
          version hasValue "$Revision: 1.23 $"
          _"http://ecc#date" hasValue "2004-10-04"
          date hasValue "2004-10-04"
          coverage hasValue "World"
          _"http://ecc#language" hasValue "en-US"
          rights hasValue _"http://www.deri.org/privacy.html"
          format hasValue "text/plain"
          publisher hasValue "DERI International"
          description hasValue "generic representation of data and time including basic algebra"
          _"http://ecc#title" hasValue "Date and Time Ontology"
          _"http://ecc#format" hasValue "text/plain"
          creator hasValue "DERI International"
          _"http://ecc#coverage" hasValue "World"
     endNonFunctionalProperties
concept _instant
     nonFunctionalProperties
          _"http://ecc#description" hasValue "An instant represents a particular point in time and is the super concept
          of all concrete representations such as the Gregorian calendar"
          description hasValue "An instant represents a particular point in time and is the super concept
          of all concrete representations such as the Gregorian calendar"
     endNonFunctionalProperties
axiom _invalidMonthOfYear
     nonFunctionalProperties
          description hasValue "\"integrity constraint for valid monthOfYear\""
     endNonFunctionalProperties
     definedBy 
          ?x memberOf monthOfYear and 
          ?x[hasName hasValue ?hasName]
  
 
  and (?hasName = "JANUARY").
  
  
/*not (?x[hasName hasValue "january"]))*/
/*   

( (?x [hasTermValue hasValue ?hasTermValue< 1])  or
(?x[hasValue] > 12))

or
  

(!= ?x[hasName hasValue "january"] and ?x[hasName]!= "february"? and x[hasName]!= "march" and ?x[hasName]!= "april" and ?x[hasName]!= "june" and ?x[hasName]!= "july"and ?x[hasName]!= "august" and ?x[hasName]!= "september" and ?x[hasName]!= "october" and ?x[hasName]!= "november" and ?x[hasName]!= "december" )). 
*/
concept _interval
     nonFunctionalProperties
          _"http://ecc#description" hasValue "An interval represents a duration between 2 points in time"
          description hasValue "An interval represents a duration between 2 points in time"
     endNonFunctionalProperties
     _start ofType  (1 1) _instant
     _end ofType  (1 1) _instant
concept _date subConceptOf _instant
     nonFunctionalProperties
          _"http://ecc#description" hasValue "concept date and its representation according to the Gregorian Calendar"
          description hasValue "concept date and its representation according to the Gregorian Calendar"
     endNonFunctionalProperties
     _hasDayOfMonth ofType  (1 1) _dayOfMonth
     _hasMonthOfYear ofType  (1 1) _monthOfYear
     _hasYear ofType  (1 1) _year
concept _dayOfMonth subConceptOf _instantConcept
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"day of a month is represented by an integer\""
          description hasValue "\"day of a month is represented by an integer\""
     endNonFunctionalProperties
     _hasValue impliesType  (1 1) _decimal
concept _year subConceptOf _instantConcept
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"year is represented by an integer\""
          description hasValue "\"year is represented by an integer\""
     endNonFunctionalProperties
     _hasValue impliesType  (1 1) _integer
concept _monthOfYear subConceptOf _instantConcept
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"monthOfYear is represented by an integer\""
          description hasValue "\"monthOfYear is represented by an integer\""
     endNonFunctionalProperties
     _hasName impliesType  (1 1) _string
     _hasValue impliesType  (10 1) _decimal
concept _time subConceptOf _instant
     _hasHourOfDay ofType  (1 1) _hourOfDay
     _hasMinuteOfHour ofType  (1 1) _minuteOfHour
     _hasSecondOfMinute ofType  (1 0) _secondOfMinute
concept _hourOfDay subConceptOf _instantConcept
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"a hourOfDay is represented by an integer\""
          description hasValue "\"a hourOfDay is represented by an integer\""
     endNonFunctionalProperties
     _hasValue ofType  (1 1) _integer
     _hasTimeZone impliesType  (1 1) _timeZone
concept _minuteOfHour subConceptOf _instantConcept
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"a minuteOfHour is represented by an integer\""
          description hasValue "\"a minuteOfHour is represented by an integer\""
     endNonFunctionalProperties
     _hasValue ofType  (1 1) _integer
concept _secondOfminute subConceptOf _instantConcept
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"a secondOfminute is represented by an integer\""
          description hasValue "\"a secondOfminute is represented by an integer\""
     endNonFunctionalProperties
     _hasValue ofType  (1 1) _integer
concept _dateAndTime subConceptOf _instant
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"concept date and time and representing together a specific point of time (instant)\""
          description hasValue "\"concept date and time and representing together a specific point of time (instant)\""
     endNonFunctionalProperties
     _hasDate impliesType  (1 1) _date
     _hasTime impliesType  (1 1) _time
concept _dayOfweek subConceptOf _instantConcept
     _hasName impliesType  (1 1) _string
concept _timeZone
concept _UTC subConceptOf _timeZone
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"Coordinated Universal Time \""
          description hasValue "\"Coordinated Universal Time \""
     endNonFunctionalProperties
concept _GMT subConceptOf _BritishTimeZone
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"Greenwich Mean Time. Equivalent to UTC\""
          description hasValue "\"Greenwich Mean Time. Equivalent to UTC\""
     endNonFunctionalProperties
concept _BST subConceptOf _BritishTimeZone
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"British Summer Time =  UTC + 1 hour \""
          description hasValue "\"British Summer Time =  UTC + 1 hour \""
     endNonFunctionalProperties
concept _europeanTimeZones subConceptOf _timeZone
concept _IST subConceptOf _europeanTimeZones
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"Irish Summer Time  UTC + 1 hour \""
          description hasValue "\"Irish Summer Time  UTC + 1 hour \""
     endNonFunctionalProperties
concept _WET subConceptOf _europeanTimeZones
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"Western European Time  = UTC\""
          description hasValue "\"Western European Time  = UTC\""
     endNonFunctionalProperties
concept _WEST subConceptOf _europeanTimeZones
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"(also called  WEDT) Western European Summer Time = UTC + 1 hour \""
          description hasValue "\"(also called  WEDT) Western European Summer Time = UTC + 1 hour \""
     endNonFunctionalProperties
concept _CET subConceptOf _europeanTimeZones
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"(also called  MEZ) Central European Time = UTC + 1 hour \""
          description hasValue "\"(also called  MEZ) Central European Time = UTC + 1 hour \""
     endNonFunctionalProperties
concept _CEST subConceptOf _europeanTimeZones
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"(also called CEDT, MESZ) Central European Summer Time =  UTC + 2 hours \""
          description hasValue "\"(also called CEDT, MESZ) Central European Summer Time =  UTC + 2 hours \""
     endNonFunctionalProperties
concept _EET subConceptOf _europeanTimeZones
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"Eastern European Time =  UTC + 2 hours \""
          description hasValue "\"Eastern European Time =  UTC + 2 hours \""
     endNonFunctionalProperties
concept _EEST subConceptOf _europeanTimeZones
     nonFunctionalProperties
          _"http://ecc#description" hasValue "\"(also called  EEDT) Eastern European Summer Time = UTC + 3 hours \""
          description hasValue "\"(also called  EEDT) Eastern European Summer Time = UTC + 3 hours \""
     endNonFunctionalProperties
concept _BritishTimeZone subConceptOf _europeanTimeZones
concept _instantConcept
concept _dayOfweekName
     _hasValue impliesType  (1 1) _string
concept _dayOfWeekInIntegerType subConceptOf { _integer /*, xsd#integer*/}
relation _sameInstant/3
relation _sameDate/3 subRelationOf _sameInstant
relation _sameDateAndTime/3 subRelationOf _sameDate
relation _instant1BeforeInstant2/3
relation _instant1AfterInstant2/3
relation _timeBetweenInstant1Instant2/3
relation _instantIntimeZone1ToInstantInTimeZone2( ofType _instant,  ofType _timeZone,  ofType _timeZone,  impliesType _instant)
relation _instantInGMTtoInstantInBST/4 subRelationOf _instantIntimeZone1ToInstantInTimeZone2
relation _instantInBSTtoInstantInGMT/4 subRelationOf _instantIntimeZone1ToInstantInTimeZone2
relation _GMTToBST/4 subRelationOf _TimeZone1ToTimeZone2
relation _BSTToGMT/4 subRelationOf _TimeZone1ToTimeZone2
relation _TimeZone1ToTimeZone2/4
Annex 3 Basic Ontolgy
wsmlVariant _"http://www.wsmo.org/wsml/wsml-syntax/wsml-rule"
namespace { _"http://basic#"
 }
ontology _"http://basic"
axiom cultivationLandDisjointWasteLand
     definedBy 
          !- ?x memberOf cultivationLand
  and ?x memberOf wasteLand. 
concept publicOrganization subConceptOf organization
concept countyCouncil subConceptOf localAuthority
     areaOfScope ofType county
concept parishCouncil subConceptOf { localAuthority, _areaUnitInMetricSystem}
     areaOfScope ofType parish
concept county subConceptOf politicalArea
     belongsTo inverseOf(hasJointChairingGroup) impliesType  (1 1) country
     contains impliesType  (1 *) municipality
     hasCapital impliesType  (1 1) city
     adjacentCounty impliesType  (1 *) county
     hasAdjacentCounty impliesType  (1 *) county
concept location subConceptOf mainBasicConcept
concept parish subConceptOf politicalArea
concept partnership subConceptOf mainBasicConcept
     hasPartners impliesType  (1 *) administrativeUnit
concept department subConceptOf administrativeUnit
     belongsTo ofType  (1 1) organization
     areaCovered ofType area
     isPartnerOf ofType partnership
concept emergencyDepartment subConceptOf department
concept organization subConceptOf administrativeUnit
     composedBy impliesType  (1 *) department
     areaOfScope impliesType  (1 1) politicalRegion
concept country subConceptOf politicalArea
     integrates impliesType  (1 *) county
concept city subConceptOf municipality
     belongsTo impliesType  (1 *) county
     isCapitalOfCounty impliesType  (0 1) county
concept town subConceptOf municipality
concept Borough subConceptOf politicalArea
concept person subConceptOf mainBasicConcept
     hasName ofType string
     hasSurname ofType string
     hasOfficePhoneNumber ofType  (0 1) string
     hasOutOfOfficePhoneNumber ofType string
     hasOfficeAddress ofType  (0 1) string
     hasPersonalAddres ofType  (0 1) string
     worksIn impliesType administrativeUnit
concept politicalArea subConceptOf area
concept administrativeUnit subConceptOf mainBasicConcept
     hasName ofType string
     hasAcronym ofType string
concept naturalElement subConceptOf element
concept animateElement subConceptOf naturalElement
concept inanimateElement subConceptOf naturalElement
concept valley subConceptOf commonSenseGeographicConcept
concept lake subConceptOf { commonSenseGeographicConcept, waterArea}
concept pond subConceptOf { commonSenseGeographicConcept, waterArea}
concept uphill subConceptOf { commonSenseGeographicConcept, dryArea}
concept river subConceptOf { waterArea, commonSenseGeographicConcept}
concept sea subConceptOf { waterArea, commonSenseGeographicConcept}
concept land subConceptOf dryArea
     kindOfSoil impliesType { cultivatedLand, wasteLand}
concept wasteLand subConceptOf land
concept waterArea subConceptOf physicalArea

hasSubstance ofType water
concept dryArea subConceptOf physicalArea
concept cultivationLand subConceptOf land
concept area subConceptOf mainBasicConcept
concept physicalArea subConceptOf area
concept majorIncident subConceptOf incident

 isDeclaredBy ofType police
concept incident subConceptOf mainBasicConcept
     hasDate ofType date
     hasAffectedArea ofType area
     isDeclaredBy ofType emergencyPartner
concept officer subConceptOf person
     hasName ofType string
     hasWorkPhoneNumber ofType  (0 1) string
     hasMobilePhoneNumber ofType  (0 1) string
     hasOutOfOfficePhoneNumber ofType  (0 1) string
     hasOfficeAddress ofType  (0 1) string
     hasPersonalAddress ofType  (0 1) string
     worksFor ofType administrativeUnit
concept emergencyServices subConceptOf emergencyPartner
concept NHS subConceptOf emergencyPartner
concept localAuthority subConceptOf { emergencyPartner, governmentalAuthority}
concept governmentalAuthority subConceptOf publicOrganization
concept emergencyPartner subConceptOf mainBasicConcept


hasAreaOfScope ofType area
concept privateOrganization subConceptOf organization
concept mainBasicConcept
concept hill subConceptOf { commonSenseGeographicConcept, dryArea}
concept mountain subConceptOf { commonSenseGeographicConcept, dryArea}
concept field subConceptOf { commonSenseGeographicConcept, dryArea}
concept artificialElement subConceptOf element
concept transportElement subConceptOf artificialElement
concept road subConceptOf { transportElement, bidimensionalElement}
concept bidimensionalElement subConceptOf element
concept tridimensionalElement subConceptOf element
concept element subConceptOf mainBasicConcept
concept animal subConceptOf animateElement
concept tree subConceptOf animateElement
concept wood subConceptOf dryArea
     contais impliesType  (1 *) tree
concept municipality subConceptOf politicalArea
concept village subConceptOf municipality
concept borough subConceptOf politicalArea
concept fireService subConceptOf publicOrganization
concept path subConceptOf transportElement
concept roundabout subConceptOf transportElement
concept mathematicalAbstraction subConceptOf mainBasicConcept
concept populationDensity subConceptOf mathematicalAbstraction
     hasAValue impliesType  (1 1) decimal
     hasMeasure impliesType areaUnit
concept measureUnit subConceptOf mainBasicConcept
     hasMeasureSystem impliesType  (1 1) measureSystem
     hasSynonym transitive  reflexive  symmetric  impliesType measureUnit
     hasSymbol impliesType  (0 1) string
concept metre subConceptOf lengthUnitInMetricSystem
concept centimetre subConceptOf lengthUnitInMetricSystem
concept milimetre subConceptOf lengthUnitInMetricSystem
concept kilometre subConceptOf lengthUnitInMetricSystem
concept lengthUnit subConceptOf measureUnit
concept areaUnit subConceptOf measureUnit
concept areaUnitInMetricSystem subConceptOf areaUnit
     hasMeasureSystem impliesType  (1 1) metricSystem
concept areaUnitInImperialSystem subConceptOf areaUnit
     hasMeasureSystem impliesType  (1 1) imperialSystem
concept squareMetre subConceptOf areaUnitInMetricSystem
concept squareCentimetre subConceptOf areaUnitInMetricSystem
concept squareMilimetre subConceptOf areaUnitInMetricSystem
concept squareKilometre subConceptOf areaUnitInMetricSystem
concept measureSystem subConceptOf mainBasicConcept
concept imperialSystem subConceptOf measureSystem
concept metricSystem subConceptOf measureSystem
concept lengthUnitInImperialSystem subConceptOf lengthUnit
     hasMeasureSystem impliesType  (1 1) imperialSystem
concept lengthUnitInMetricSystem subConceptOf lengthUnit
     hasMeasureSystem impliesType  (1 1) metricSystem
concept volumeUnit subConceptOf measureUnit
concept volumeUnitInMetricSystem subConceptOf volumeUnit
     hasMeasureSystem impliesType metricSystem
concept volumeUnitInImperialSystem subConceptOf volumeUnit
     hasMeasureSystem impliesType imperialSystem
concept inch subConceptOf lengthUnitInImperialSystem
concept foot subConceptOf lengthUnitInImperialSystem
concept yard subConceptOf lengthUnitInImperialSystem
concept chain subConceptOf lengthUnitInImperialSystem
concept furlong subConceptOf lengthUnitInImperialSystem
concept mile subConceptOf lengthUnitInImperialSystem
concept league subConceptOf lengthUnitInImperialSystem
concept rood subConceptOf areaUnitInImperialSystem
concept acre subConceptOf areaUnitInImperialSystem
concept wetVolumeUnitInImperialSystem subConceptOf volumeUnitInImperialSystem
concept dryVolumeUnitInMetricSystem subConceptOf volumeUnitInMetricSystem
concept dryVolumeUnitInImperialSystem subConceptOf volumeUnitInImperialSystem
concept wetVolumeUnitInMetricSystem subConceptOf volumeUnitInMetricSystem
concept litre subConceptOf wetVolumeUnitInMetricSystem
concept mililitre subConceptOf wetVolumeUnitInMetricSystem
concept centilitre subConceptOf wetVolumeUnitInMetricSystem
concept decilitre subConceptOf wetVolumeUnitInMetricSystem
concept kilolitre subConceptOf wetVolumeUnitInMetricSystem
concept cubicCentimetre subConceptOf dryVolumeUnitInMetricSystem
concept cubicMilimetre subConceptOf dryVolumeUnitInMetricSystem
concept cubicKilometre subConceptOf dryVolumeUnitInMetricSystem
concept cubiMetre subConceptOf dryVolumeUnitInMetricSystem
concept fluidOunce subConceptOf wetVolumeUnitInImperialSystem
concept gill subConceptOf wetVolumeUnitInImperialSystem
concept pint subConceptOf wetVolumeUnitInImperialSystem
concept quart subConceptOf wetVolumeUnitInImperialSystem
concept gallon subConceptOf wetVolumeUnitInImperialSystem
concept peck subConceptOf dryVolumeUnitInImperialSystem
concept kenning subConceptOf dryVolumeUnitInImperialSystem
     hasSynonym transitive  reflexive  symmetric  ofType bucket
concept bushel subConceptOf dryVolumeUnitInImperialSystem
concept strike subConceptOf dryVolumeUnitInImperialSystem
concept quarter subConceptOf { dryVolumeUnitInImperialSystem, massUnitInImperialSystem}
     hasSynonym transitive  reflexive  symmetric  ofType pail
concept pail subConceptOf dryVolumeUnitInImperialSystem
     hasSynonym transitive  reflexive  symmetric  ofType quarter
concept chaldron subConceptOf dryVolumeUnitInImperialSystem
concept last subConceptOf dryVolumeUnitInImperialSystem
concept squareFeet subConceptOf areaUnitInImperialSystem
concept squareMile subConceptOf areaUnitInImperialSystem
concept squareHectometre subConceptOf areaUnitInMetricSystem
     hasSynonym transitive  reflexive  symmetric  impliesType areaUnitInMetricSystem
concept hectometre subConceptOf lengthUnitInMetricSystem
concept hectare subConceptOf areaUnitInMetricSystem
     hasSynonym transitive  reflexive  symmetric  impliesType squareHectometre
concept pole subConceptOf lengthUnitInImperialSystem
     hasSynonym transitive  reflexive  symmetric  ofType { rod, perch}
concept rod subConceptOf lengthUnitInImperialSystem
     hasSynonym transitive  reflexive  symmetric  ofType { perch, pole}
concept perch subConceptOf lengthUnitInImperialSystem
     hasSynonym transitive  reflexive  symmetric  ofType { rod, pole}
concept bucket subConceptOf dryVolumeUnitInImperialSystem
     hasSynonym transitive  reflexive  symmetric  ofType kenning
concept massUnit subConceptOf measureUnit
concept massUnitInMetricSystem subConceptOf massUnit
concept massUnitInImperialSystem subConceptOf massUnit
concept gram subConceptOf massUnitInMetricSystem
concept decagram subConceptOf massUnitInMetricSystem
concept hectogram subConceptOf massUnitInMetricSystem
concept kilogram subConceptOf massUnitInMetricSystem
concept megagram subConceptOf massUnitInMetricSystem
concept gigagram subConceptOf massUnitInMetricSystem
concept teragram subConceptOf massUnitInMetricSystem
concept petagram subConceptOf massUnitInMetricSystem
concept exagram subConceptOf massUnitInMetricSystem
concept zettagram subConceptOf massUnitInMetricSystem
concept yottagram subConceptOf massUnitInMetricSystem
concept decigram subConceptOf massUnitInMetricSystem
concept centigram subConceptOf massUnitInMetricSystem
concept microgram subConceptOf massUnitInMetricSystem
concept nanogram subConceptOf massUnitInMetricSystem
concept picogram subConceptOf massUnitInMetricSystem
concept femtogram subConceptOf massUnitInMetricSystem
concept attogram subConceptOf massUnitInMetricSystem
concept zeptogram subConceptOf massUnitInMetricSystem
concept yoctogram subConceptOf massUnitInMetricSystem
concept mite subConceptOf massUnitInImperialSystem
concept grain subConceptOf massUnitInImperialSystem
concept drachm subConceptOf massUnitInImperialSystem
concept ounce subConceptOf massUnitInImperialSystem
concept pound subConceptOf massUnitInImperialSystem
concept stone subConceptOf massUnitInImperialSystem
concept hundredweight subConceptOf massUnitInImperialSystem
concept ton subConceptOf massUnitInImperialSystem
concept tonne subConceptOf massUnitInMetricSystem
concept building subConceptOf construction
     hasCapacity impliesType  (1 1) integer
     hasOpeningHours impliesType integer
     hasFacilities impliesType facilities
     hasTelephone impliesType telephone
     hasInternet impliesType  (0 1) internet
     hasHeating impliesType  (0 1) heating
     hasAirConditioning impliesType boolean
     hasSewerage impliesType boolean
     hasRunningWater impliesType boolean
concept communityCenter subConceptOf building
concept shoppingCenter subConceptOf building
concept stadium subConceptOf building
concept church subConceptOf building
concept school subConceptOf building
concept headquarter subConceptOf building
concept office subConceptOf building
concept university subConceptOf building
concept hallOfResidence subConceptOf building
concept geriatricHospital subConceptOf building
concept hospital subConceptOf building
concept nursery subConceptOf building
concept secondarySchool subConceptOf building
concept house subConceptOf dwelling
concept serviceCenter subConceptOf building
concept postOffice subConceptOf serviceCenter
concept clothesShop subConceptOf shoppingCenter
concept supermarket subConceptOf shoppingCenter
concept policeHeadquarter subConceptOf headquarter
concept firefightersHeadquarters subConceptOf headquarter
concept armyHeadquarter subConceptOf headquarter
concept dwelling subConceptOf building
concept construction subConceptOf artificialElement
concept trafficLight subConceptOf transportElement
concept roadSign subConceptOf transportElement
concept zebraCrossing subConceptOf pedestrianCrossing
concept highway subConceptOf road
concept pavement subConceptOf transportElement
concept pedestrianCrossing subConceptOf transportElement
concept facility subConceptOf artificialElement
concept telephone subConceptOf facility
concept internet subConceptOf facility
     supplier impliesType internetCompany
     IP impliesType string
     KindOfConnection impliesType string
concept heating subConceptOf facility
concept airConditioning subConceptOf facility
concept sewerage subConceptOf facility
concept runningWater subConceptOf facility
concept electricHeating subConceptOf heating
concept centralHeating subConceptOf heating
concept electronicHeating subConceptOf heating
concept gasHeating subConceptOf heating
concept hotWaterHeating subConceptOf heating
concept oilHeating subConceptOf heating
concept solarHeating subConceptOf heating
concept steamHeating subConceptOf heating
concept company subConceptOf privateOrganization
concept internetCompany subConceptOf telecommunicationCompany
concept telephoneCompany subConceptOf telecommunicationCompany
concept telecommunicationCompany subConceptOf company
concept nationalAuthority subConceptOf governmentalAuthority
concept emergencyPlanningGroup subConceptOf emergencyPartner
     hasName ofType string
     hasChair ofType  (0 1) emergencyPartner
     hasSecretariat ofType  (0 1) emergencyPartner
     belongsTo ofType partnership
concept emergencyPartnership subConceptOf partnership
concept emergencyPlanningOfficer subConceptOf officer
concept essexEmergencyPlanningOfficer subConceptOf emergencyPlanningOfficer
concept resilienceForum subConceptOf partnership
     hasName ofType  (1 1) string
     hasAcronym ofType  (0 1) string
     hasChair ofType emergencyPartner
     hasSecretariat ofType emergencyPartner
concept resilienceForumManagementGroup subConceptOf partnership
     hasName ofType  (1 1) string
     hasAcronym ofType  (0 1) string
     hasChair ofType emergencyPartner
     hasSecretariat ofType emergencyPartner
     hasJointChairingGroup inverseOf(belongsTo) ofType  (1 *) emergencyPartner
concept police subConceptOf emergencyServices
instance essexPolice memberOf police

hasAreaOfScope hasValue essex
instance londonPolice memberOf police

hasAreaOfScope hasValue london
instance nationalPolice memberOf police

hasAreaOfScope hasValue england
instance snowStorm23012003 memberOf majorIncident
     declaredBy hasValue police
instance SharonWest memberOf EssexEmergencyPlanningOfficer
     hasWorkPhoneNumber hasValue "01245000000"
     hasMobilePhoneNumber hasValue "00000000000"
     hasOfficeAddress hasValue "Essex County Council"
     worksFor hasValue ECC
instance RosannaBriggs memberOf EssexEmergencyPlanningOfficer
     hasWorkPhoneNumber hasValue "01245111111"
     hasOfficeAddress hasValue "Essex County Council"
     worksFor hasValue ECC
instance JoTurnbull memberOf EssexEmergencyPlanningOfficer
     hasWorkPhoneNumber hasValue "01245000000"
     hasOfficeAddress hasValue "Essex County Council"
     worksFor hasValue ECC
instance _essexEmergencyPartnership memberOf _partnership
     _hasPartners hasValue {_ECC, _ECCEmergencyPlanningDepartment, _metOffice, _OS, _EssexFireService }
instance _ECC memberOf _countyCouncil
     _areaOfScope hasValue _essex
     hasName hasValue "Essex County Council"
     hasAcronym hasValue "ECC"
instance _ECCEmergencyPlanningDepartment memberOf _emergencyDepartment
     _belongsTo hasValue _ECC
     _areaCovered hasValue _essex
     _isPartnerOf hasValue _essexEmergencyPartnership
instance _essex memberOf _county
instance _england memberOf _country
instance _chelmsford memberOf _town
instance _london memberOf { _city, _county} 
instance _OS memberOf _publicOrganization
     _areaOfScope hasValue _england
     hasName hasValue "Ordnance Survey"
     hasAcronym hasValue "OS"
instance _essexFireService memberOf _fireService
     _areaOfScope hasValue _essex
instance _metOffice memberOf _publicOrganization
     _areaOfScope hasValue _england
instance _Bedfordshire memberOf _county
     _belongsTo hasValue _england
     _hasCapital hasValue _bedford
instance _BT memberOf { _internetCompany, _telephoneCompany} 
instance _Wanadoo memberOf _internetCompany
instance _Tiscali memberOf _internetCompany
instance _Orange memberOf _telephoneCompany
instance _TMobile memberOf _telephoneCompany
instance strategicHealthAuthority memberOf { _NHS, NHS} 
     hasName hasValue "Strategic Health Authority"
     hasAcronym hasValue "SHA"
instance fireServices memberOf emergencyServices
instance environmentAgency memberOf { _publicOrganization, publicOrganization} 
     hasName hasValue "Environment Agency"
     hasAcronym hasValue "EA"
     hasAreaOfScope hasValue england
instance _localAuthoritiesGroup memberOf _emergencyPlanningGroup
     _hasName hasValue "localAuthoritiesGroup"
     _hasChair hasValue _ECC
     _hasSecretariat hasValue _ECC
     _belongsTo hasValue _essexResilienceForum
instance _riskAssessmetnWorkingGroup memberOf _emergencyPlanningGroup
     _hasName hasValue "riskAssessmetnWorkingGroup"
     _hasChair hasValue _ECC
     _hasSecretariat hasValue _ECC
     _belongsTo hasValue _essexResilienceForum
instance _voluntaryForum memberOf _emergencyPlanningGroup
     _hasName hasValue "voluntaryForum"
     _hasChair hasValue _ECC
     _hasSecretariat hasValue _ECC
     _belongsTo hasValue _essexResilienceForum
instance _planningTrainingAndEserciseGroup memberOf _emergencyPlanningGroup
     _hasName hasValue "planningTrainingAndEserciseGroup"
     _hasChair hasValue _police
     _hasSecretariat hasValue _police
     _belongsTo hasValue _essexResilienceForum
instance _MediaAndPublicInformationGroup memberOf _emergencyPlanningGroup
     _hasName hasValue "MediaAndPublicInformationGroup"
     _hasChair hasValue _police
     _hasSecretariat hasValue _police
     _belongsTo hasValue _essexResilienceForum
instance _healthGroup memberOf _emergencyPlanningGroup
     _hasName hasValue "healthGroup"
     _hasChair hasValue _strategicHealthAuthority
     _hasSecretariat hasValue _strategicHealthAuthority
     _belongsTo hasValue _essexResilienceForum
instance _emergencyServicesGroup memberOf _emergencyPlanningGroup
     _hasName hasValue "emergencyServicesGroup"
     _hasChair hasValue _fireServices
     _hasSecretariat hasValue _fireServices
     _belongsTo hasValue _essexResilienceForum
instance _utilitiesGroup memberOf _emergencyPlanningGroup
     _hasName hasValue "utilitiesGroup"
     _belongsTo hasValue _essexResilienceForum
instance _transportGroup memberOf _emergencyPlanningGroup
     _hasName hasValue "transportGroup"
     _belongsTo hasValue _essexResilienceForum
instance _crisisSupportTeamEssex memberOf _emergencyPlanningGroup
     _hasName hasValue "crisisSupportTeamEssex"
     _hasChair hasValue _ECC
     _hasSecretariat hasValue _ECC
     _belongsTo hasValue _essexResilienceForum
instance _businessContinuityForum memberOf _emergencyPlanningGroup
     _hasName hasValue "businessContinuityForum"
     _hasChair hasValue _ECC
     _hasSecretariat hasValue _ECC
     _belongsTo hasValue _essexResilienceForum
instance _chemicalBiologicalRadiologicalOrNuclear memberOf _emergencyPlanningGroup
     _hasName hasValue "chemicalBiologicalRadiologicalOrNuclear"
     _hasAcronym hasValue "CBRN"
     _hasChair hasValue _fireServices
     _hasSecretariat hasValue _fireServices
     _belongsTo hasValue _essexResilienceForum
     hasScope hasValue england
instance _floodLiaisonGroup memberOf _emergencyPlanningGroup
     _hasName hasValue "floodLiaisonGroup"
     _hasChair hasValue _environmentAgency
     _hasSecretariat hasValue _environmentAgency
     _belongsTo hasValue _essexResilienceForum
instance essexEmergencyPartnership memberOf emergencyPartnership
     hasPartners hasValue {ECC, ECCEmergencyPlanningDepartment, metOffice, OS, EssexFireService }
instance ECC memberOf countyCouncil
     areaOfScope hasValue essex
instance ECCEmergencyPlanningDepartment memberOf emergencyDepartment
     belongsTo hasValue ECC
     areaCovered hasValue essex
     isPartnerOf hasValue essexEmergencyPartnership
instance essex memberOf county
instance england memberOf country
instance chelmsford memberOf town
instance london memberOf { city, county} 
instance OS memberOf publicOrganization
     hasName hasValue "Ordnance Survey"
     hasAcronym hasValue "OS"
     areaOfScope hasValue england
instance essexFireService memberOf fireService
     areaOfScope hasValue essex
instance metOffice memberOf publicOrganization
     areaOfScope hasValue england
     hasName hasValue "Meteorological Office"
     hasAcronym hasValue "MetOffice"
instance Bedfordshire memberOf county
     belongsTo hasValue england
     hasCapital hasValue bedford
instance BT memberOf { internetCompany, telephoneCompany} 
instance Wanadoo memberOf internetCompany
instance Tiscali memberOf internetCompany
instance Orange memberOf telephoneCompany
instance TMobile memberOf telephoneCompany
instance localAuthoritiesGroup memberOf emergencyPlanningGroup
     hasName hasValue "localAuthoritiesGroup"
     hasChair hasValue ECC
     hasSecretariat hasValue ECC
     belongsTo hasValue essexResilienceForum
instance riskAssessmetnWorkingGroup memberOf emergencyPlanningGroup
     hasName hasValue "riskAssessmetnWorkingGroup"
     hasChair hasValue ECC
     hasSecretariat hasValue ECC
     belongsTo hasValue essexResilienceForum
instance voluntaryForum memberOf emergencyPlanningGroup
     hasName hasValue "voluntaryForum"
     hasChair hasValue ECC
     hasSecretariat hasValue ECC
     belongsTo hasValue essexResilienceForum
instance planningTrainingAndEserciseGroup memberOf emergencyPlanningGroup
     hasName hasValue "planningTrainingAndEserciseGroup"
     hasChair hasValue police
     hasSecretariat hasValue police
     belongsTo hasValue essexResilienceForum
instance MediaAndPublicInformationGroup memberOf emergencyPlanningGroup
     hasName hasValue "MediaAndPublicInformationGroup"
     hasChair hasValue police
     hasSecretariat hasValue police
     belongsTo hasValue essexResilienceForum
instance healthGroup memberOf emergencyPlanningGroup
     hasName hasValue "healthGroup"
     hasChair hasValue strategicHealthAuthority
     hasSecretariat hasValue strategicHealthAuthority
     belongsTo hasValue essexResilienceForum
instance emergencyServicesGroup memberOf emergencyPlanningGroup
     hasName hasValue "emergencyServicesGroup"
     hasChair hasValue fireServices
     hasSecretariat hasValue fireServices
     belongsTo hasValue essexResilienceForum
instance utilitiesGroup memberOf emergencyPlanningGroup
     hasName hasValue "utilitiesGroup"
     belongsTo hasValue essexResilienceForum
instance transportGroup memberOf emergencyPlanningGroup
     hasName hasValue "transportGroup"
     belongsTo hasValue essexResilienceForum
instance crisisSupportTeamEssex memberOf emergencyPlanningGroup
     hasName hasValue "crisisSupportTeamEssex"
     hasChair hasValue ECC
     hasSecretariat hasValue ECC
     belongsTo hasValue essexResilienceForum
instance businessContinuityForum memberOf emergencyPlanningGroup
     hasName hasValue "businessContinuityForum"
     hasChair hasValue ECC
     hasSecretariat hasValue ECC
     belongsTo hasValue essexResilienceForum
instance chemicalBiologicalRadiologicalOrNuclear memberOf emergencyPlanningGroup
     hasName hasValue "chemicalBiologicalRadiologicalOrNuclear"
     hasAcronym hasValue "CBRN"
     hasChair hasValue fireServices
     hasSecretariat hasValue fireServices
     belongsTo hasValue essexResilienceForum
instance floodLiaisonGroup memberOf emergencyPlanningGroup
     hasName hasValue "floodLiaisonGroup"
     hasChair hasValue environmentAgency
     hasSecretariat hasValue environmentAgency
     belongsTo hasValue essexResilienceForum
instance essexResilienceForum memberOf resilienceForum
     hasName hasValue "Essex Resilience Forum"
     hasChair hasValue fireService
     hasSecretariat hasValue ECC
instance essexResilienceForumManagementGroup memberOf resilienceForumManagementGroup
     hasName hasValue "Essex Resilience Forum Management Group"
     hasChair hasValue fireService
     hasSecretariat hasValue ECC
     hasJointChairingGroup hasValue {localAuthoritiesGroup, riskAssessmentWorkingGroup, voluntaryForum, planningTrainingAndExerciseGroup, mediaAndPublicInformationGroup, healthGroup, emergencyServicesGroup, utilitiesGroup, businessContinuityForum, floodLiaisonGroup, crisisSupportTeamEssex, trasnportGroup, chemicalBiologicalRadiologicalOrNuclear }
instance BAA memberOf nationalAuthority
     hasName hasValue "British Aviation Authority"
     hasAcronym hasValue "BAA"
Annex 4  Geographic Ontology

wsmlVariant _"http://www.wsmo.org/wsml/wsml-syntax/wsml-rule"
namespace { _"http://geo_concepts#"
, 
     dc _"http://purl.org/dc/elements/1.1#", 
     targetNameSpace _"http://www.wsmo.org/ontologies/dateTime#", 
     dt _"http://www.wsmo.org/ontologies/dateTime/#", 
     foaf _"http://xmlns.com/foaf/01/", 
     xsd _"http://www.w3c.org/2001/XMLSchema#", 
     wsml _"http://www.wsmo.org/2004/wsml#" }
ontology _"http://geo_concepts"
concept _cardinalPoint subConceptOf _geographicalConcept
concept _north subConceptOf _cardinalPoint
concept _south subConceptOf _cardinalPoint
concept _east subConceptOf _cardinalPoint
concept _west subConceptOf _cardinalPoint
concept _direction subConceptOf _geographicalConcept
concept _geographicalConcept
concept _location subConceptOf _geographicalConcept
concept _altitude subConceptOf _geographicalConcept
concept _longitude subConceptOf _geographicalConcept
concept precipitation subConceptOf meteorologicalCondition


     hasStrength impliesType string


     isfocusedOn impliesType location


     consistsOf inverseOf(partOf) ofType entity





concept rain subConceptOf precipitation


     consistsOf inverseOf(partOf) ofType rainDrop





concept rainDrop subConceptOf drop


     partOf ofType precipitation


     hasSubstance ofType freshWater





concept snow subConceptOf precipitation


     consistsOf inverseOf(partOf) ofType snowflake





concept snowflake subConceptOf crystal


     partOf inverseOf(consistsOf) ofType snow


     hasSubstance ofType freshWater


     hasMinTemperature ofType temperatureDegree


     hasMaxTemperature ofType (0 1) temperatureDegree





instance snowStorm310103 memberOf snow 


	consistsOf hasValue aCertainSnowFlake





concept hail subConceptOf precipitation


     consistsOf inverseOf(partOf) ofType icePellet





concept icePellet subConceptOf crystal


     partOf inverseOf(consistsOf) ofType hail


     hasSubstance ofType freshWater
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