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Abstract: Europe has suffered in the last years a large number of forest fires that has caused 
enormous losses in terms of human life and environmental damage. Although the devastating effect 
of fires at the regional (supra-national) and global scales is widely acknowledged, the mechanisms to 
estimate fire risk and the effect of fires on the landscape at these scales are not yet developed. 
Moreover, in Europe, no system exists to store the information and the knowledge on forest fires. 
The European Commission, aware of the problem that forest fires pose on people and the environ-
ment, set up the necessary procedures to develop coherent forest fire information system for 
Europe. Several services of the European Commission (EC), including the EC Joint Research Cen-ter, 
are working to establish the so-called European Forest Fires Information System (EFFIS). EF-FIS is 
designed to store the existing information on forest fires collected at the country level in the 
European Union (EU), and to incorporate information on fire risk and fire damages assessment de-
rived through the use of advanced methods. Example of this latter information is the data derived by 
two of the existing modules on fire risk and fire damage assessment. The first one is referred to as 
the European Forest Fire Risk Forecasting System (EFFRFS) and provides forest fire risk fore-cast 
during the peak of the fire season, i.e. from May to October every year. The second module, referred 
to as the European Forest Fire Damage Assessment System (EFFDAS), evaluates, through the 
processing of satellite imagery, the damage caused by forest fires. Fire risk and burnt area map-ping 
methodologies in the systems are harmonized at the EU level, which permits the extraction of 
coherent information for Europe, and the inter-comparison of fire risk and fire damages between 
European countries or regions. The EFFIS is a dynamic system that incorporates information on 
forest fires as it becomes available. It is intended that the system be used by a wide audience. Thus, 
it was developed as a web interface system in which users can retrieve information for any area of 
interest in Europe.  

Keywords: Fire, risk, burnt area, remote sensing, information-system. 

ȱ

Introduction 

Theȱpublicȱawarenessȱonȱ theȱ issueȱofȱnaturalȱhazardsȱ isȱ increasingȱeveryȱday.ȱTheȱEuropeanȱ
Unionȱ (EU)ȱ andȱ internationalȱ organizationsȱ haveȱ realizedȱ thatȱ thereȱ areȱmeansȱ toȱ reduceȱ orȱ
minimizeȱ theȱ damageȱ causedȱ byȱ naturalȱ disasters.ȱ Theȱ firstȱ stepȱ inȱ thisȱ directionȱ isȱ theȱ
characterizationȱofȱareasȱsubjectȱtoȱsufferȱdamages.ȱThisȱ involvesȱtheȱuseȱofȱanalyticalȱtoolsȱtoȱ
inferȱtheȱriskȱofȱnaturalȱorȱhumanȱinducedȱhazards.ȱ

Inȱparticular,ȱinȱtheȱcaseȱofȱforestȱfires,ȱtheȱEUȱhasȱsufferedȱinȱtheȱlastȱyearsȱenormousȱlossesȱinȱ
termsȱofȱhumanȱlifeȱandȱenvironmentalȱdamage.ȱForestȱfiresȱareȱtheȱresultȱofȱstrongȱtensionsȱinȱ
landscapeȱuseȱandȱmanagement.ȱHighȱpopulationȱdensityȱinȱsuburbanȱorȱtouristȱareasȱincreaseȱ
theȱriskȱofȱ firesȱdueȱ toȱnegligenceȱorȱaccident.ȱRuralȱexodusȱandȱextensificationȱofȱagricultureȱ
andȱliveȬstockȱbreedingȱincreasesȱagriculturalȱandȱpastoralȱburningȱinȱorderȱtoȱcontainȱnaturalȱ
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reȬafforestation.ȱEconomicallyȱnotȱveryȱprofitable,ȱ theȱMediterraneanȱ forestsȱareȱoftenȱusedȱasȱ
recreaȬtionȱareas.ȱInȱaddition,ȱforestsȱareȱoftenȱcrossedȱbyȱelectricityȱcables,ȱrailwaysȱandȱroadsȱ
networksȱthatȱincreaseȱtheȱriskȱofȱfires.ȱTheseȱreasonsȱmayȱexplainȱpartiallyȱtheȱincreasingȱtrendȱ
ofȱ theȱnumȬberȱofȱ forestȱ firesȱ inȱ theȱ lastȱyears.ȱTheȱgrowthȱofȱ citiesȱ inȱ theirȱneighborȱnaturalȱ
areasȱhasȱalsoȱinȬcreasedȱtheȱnumberȱofȱfiresȱinȱtheȱurbanȬforestȱinterface.ȱȱ

Althoughȱforestȱfiresȱareȱaȱglobalȱconcern,ȱindicatorsȱofȱforestȱfireȱriskȱareȱnormallyȱdevelopedȱ
atȱtheȱlocalȱorȱnationalȱlevels.ȱUntilȱrecentlyȱnoȱmechanismsȱexistedȱtoȱestimateȱtheȱriskȱofȱforestȱ
firesȱatȱtheȱEUȱscale.ȱThisȱwasȱdueȱtoȱtheȱlackȱofȱregionalȱdataȱsetsȱforȱtheȱestimationȱofȱfireȱriskȱ
andȱ toȱ theȱ lackȱofȱ regionalȱ informationȱofȱ forestȱ firesȱ thatȱwouldȱnecessarilyȱbeȱusedȱ forȱ theȱ
calibraȬtionȱandȱvalidationȱofȱtheȱproposedȱfireȱriskȱindices.ȱȱ

ExpertsȱonȱforestȱfiresȱknowȱbyȱexperienceȱthatȱtheȱdistributionȱofȱforestȱfireȱeventsȱisȱnotȱranȬ
dom.ȱParticularly,ȱinȱtheȱMediterraneanȱregionȱfiresȱtendȱtoȱoccurȱwhereȱtheyȱhaveȱhistoricallyȱ
takenȱplace.ȱDespiteȱofȱthis,ȱtheȱimpactȱofȱrecurrentȱforestȱfiresȱonȱtheȱEUȱMediterraneanȱregionȱ
hasȱneverȱbeenȱevaluatedȱbecauseȱofȱtheȱlackȱofȱaȱharmonizedȱcartographyȱofȱforestȱfiresȱonȱthisȱ
reȬgion.ȱȱ

Awareȱofȱthisȱproblem,ȱtheȱEuropeanȱCommissionȱ(EC)ȱandȱtheȱStandingȱForestryȱCommitteeȱ
decidedȱ inȱ1990ȱtoȱsetȬupȱaȱCommunityȱforestȬfireȱinformationȱsystemȱ inȱorderȱtoȱmonitorȱtheȱ
forestȱfireȱphenomenaȱatȱEUȱlevel.ȱEuropeanȱdataȱsetsȱonȱfireȱoccurrenceȱareȱderivedȱfromȱdataȱ
collectedȱonȱ theȱgroundȱbyȱ theȱ forestȱ fireȱandȱ civilȱprotectionȱ servicesȱofȱ theȱMemberȱStates.ȱ
Thusȱ theseȱdataȱ comeȱ fromȱ theȱaggregationȱofȱheterogeneousȱ localȱandȱnationalȱdatabasesȱ inȱ
whichȱdataȱareȱcolȬlectedȱ inȱdifferentȱwaysȱwithȱveryȱdiverseȱmethods.ȱAlthoughȱtheȱEUȱdataȱ
permitȱ observingȱ someȱ insightsȱ ofȱ theȱ fireȱ phenomenon,ȱ theyȱ doȱ notȱ permitȱ aȱ harmonizedȱ
assessmentȱofȱforestȱfireȱdamage.ȱFigureȱ1ȱpresentsȱtheȱtrendȱinȱtheȱnumberȱofȱforestȱfiresȱinȱtheȱ
fiveȱEUȱMediterraneanȱcountriesȱdurȬingȱtheȱlastȱtwoȱdecades,ȱfromȱ1980ȱtoȱ2000.ȱ

ȱ

TheȱEuropeanȱCommissionȱreinforcedȱthisȱactionȱinȱ1997ȱbyȱsettingȱupȱaȱresearchȱgroupȱtoȱworkȱ
specificallyȱonȱtheȱdevelopmentȱandȱimplementationȱofȱadvancedȱmethodsȱforȱtheȱevaluationȱofȱ
forȬestȱfireȱriskȱandȱtheȱestimationȱofȱburntȱareasȱatȱtheȱEuropeanȱscale.ȱThisȱgroupȱisȱsinceȱ1999ȱ
workȬingȱasȱpartȱofȱtheȱNaturalȱHazardsȱprojectȱofȱtheȱECȱDGȱJointȱResearchȱCentre.ȱAllȱtheseȱ
activitiesȱareȱcoordinatedȱthroughȱDGȱENVȱtoȱreachȱtheȱfinalȱusersȱinȱtheȱMemberȱStates.ȱ
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Theȱ forestȱ fireȱ activitiesȱofȱ theȱNaturalȱHazardsȱprojectȱ compriseȱ theȱdifferentȱphasesȱofȱ fireȱ
monitoring.ȱi.e.ȱbefore,ȱduringȱandȱafterȱtheȱfireȱevent.ȱOnlyȱfireȱbehavior,ȱforȱwhichȱveryȱdetailȱ
loȬcalȱinformationȱisȱrequired,ȱisȱnotȱconsidered.ȱOnȱtheȱpreventionȱphase,ȱtheȱworkȱhasȱfocusedȱ
bothȱonȱtheȱdevelopmentȱofȱsystemsȱtoȱprovideȱforestȱfireȱriskȱforecastȱbasedȱofȱexistingȱfireȱriskȱ
indices,ȱandȱonȱtheȱdevelopmentȱofȱnewȱintegratedȱforestȱfireȱriskȱindicators.ȱFiveȱtypesȱofȱforestȱ
fireȱriskȱ indices,ȱfromȱ longȬtermȱ (static)ȱriskȱ indicatorsȱ toȱshortȬtermȱ (dynamic)ȱriskȱ indicatorsȱ
haveȱbeenȱimplemented.ȱAllȱtheseȱindicesȱpermitȱtheȱharmonizedȱassessmentȱofȱforestȱfireȱriskȱ
atȱtheȱEuroȬpeanȱscale.ȱThyȱmayȱbeȱusedȱasȱtoolsȱforȱtheȱassessmentȱofȱriskȱsituationsȱinȱcasesȱinȱ
whichȱ interȬnationalȱ cooperationȱ inȱ theȱ fieldȱ ofȱ civilȱ protectionȱ isȱ needed.ȱ Inȱ allȱ cases,ȱ theȱ
indicesȱwereȱcaliȬbratedȱandȱvalidatedȱusingȱaȱfiveȬyearȱfireȱeventȱdataset.ȱȱ

Inȱ additionȱ toȱ evaluatingȱ theȱ fireȱ risk,ȱ anȱ activityȱ toȱ estimateȱ theȱ annualȱdamageȱ causedȱ byȱ
forestȱ firesȱ inȱ theȱ southȱ ofȱ theȱ EUȱ wasȱ established.ȱ Thisȱ activityȱ hasȱ producedȱ theȱ firstȱ
cartographyȱofȱforȬestȱfireȱdamagesȱinȱtheȱsouthȱofȱtheȱEU.ȱInȱtheȱyearȱ2000,ȱallȱtheȱburnedȱareasȱ
largerȱthanȱ50ȱha,ȱwhichȱaccountȱforȱonȱaverageȱaboutȱ73ȱ%ȱofȱtheȱtotalȱareaȱburntȱeveryȱyear,ȱ
wereȱmappedȱusingȱsatelliteȱimagery.ȱFurther,ȱtheȱanalysisȱofȱwhichȱtypesȱofȱlandȱcoverȱclassesȱ
wereȱaffectedȱwasȱperȬformed.ȱInȱorderȱtoȱcentralizeȱtheȱexistingȱinformationȱonȱforestȱfiresȱinȱ
Europe,ȱ theȱ ECȱ Generalȱ DiȬrectorateȱ forȱ Environmentȱ andȱ theȱ Jointȱ Researchȱ Centreȱ haveȱ
initiatedȱ aȱ collaborationȱ forȱ theȱ creaȬtionȱ ofȱ theȱ soȱ calledȱ Europeanȱ Forestȱ Fireȱ Informationȱ
SystemȱEFFIS.ȱ

The European Forest Fire Information System 

InformationȱonȱforestȱfiresȱinȱEuropeȱisȱveryȱscattered.ȱThisȱinformationȱisȱcompiledȱbyȱtheȱlocalȱ
authoritiesȱandȱaggregatedȱatȱtheȱprovincialȱorȱregionalȱlevels.ȱTheȱdataȱisȱfurtherȱaggregatedȱatȱ
theȱnationalȱ levelȱ toȱderiveȱnationalȱstatistics.ȱ Inȱ theȱcaseȱofȱEuropeanȱdata,ȱ theȱnationalȱdataȱ
sufferȱaȱfurtherȱlevelȱofȱaggregation.ȱInȱlookingȱatȱtheȱintegrityȱofȱtheȱdataȱandȱtheȱsusceptibilityȱ
ofȱperȬformingȱ statisticalȱanalysisȱ toȱdrawȱ conclusionsȱ regardingȱ theȱ fireȱ situationȱ inȱEurope,ȱ
oneȱmustȱ reȬalizeȱ thatȱ theȱmethodsȱ toȱ collectȱ theȱ informationȱ areȱ veryȱ diverse.ȱ Inȱ fact,ȱ theȱ
methodsȱ varyȱ fromȱ regionȱ toȱ regionȱ withinȱ eachȱ country,ȱ andȱ fromȱ countryȱ toȱ country.ȱ
Moreover,ȱ theȱ conceptȱofȱ forestȱ fireȱdiffersȱ fromȱ countryȱ toȱ countryȱbecauseȱ theȱdefinitionȱofȱ
forestedȱareaȱisȱnotȱuniqueȱforȱtheȱEUȱMediterraneanȱcountries.ȱ

WithinȱtheȱboundsȱofȱtheȱforestȱprotectionȱframeworkȱruledȱbyȱRegulationȱ(EEC)ȱNo.ȱ2158/92,ȱ
theȱMemberȱStatesȱandȱtheȱCommissionȱagreedȱtoȱcreateȱaȱCommunityȱinformationȱsystemȱonȱ
forȬestȱ fires.ȱ Theȱ systemȱ consistedȱ initiallyȱ ofȱ theȱ aggregatedȱ dataȱ providedȱ byȱ theȱ relevantȱ
servicesȱ inȱ theȱMemberȱ States.ȱ Itȱ isȱ foreseenȱ thatȱ theȱ structureȱ ofȱ theȱ systemȱwillȱ evolveȱ toȱ
includeȱ informationȱ derivedȱ withȱ theȱ useȱ ofȱ newȱ methodsȱ andȱ advancedȱ techniques.ȱ Theȱ
system,ȱasȱshownȱinȱfigureȱ2,ȱwillȱintegrateȱtheȱexistingȱinformationȱsourcesȱfromȱtheȱMemberȱ
Statesȱofȱ theȱEU,ȱwhichȱprovideȱdataȱ toȱ theȱ soȬcalledȱ�commonȱcoreȱofȱ informationȱonȱ forestȱ
fires�,ȱ andȱ theȱ newlyȱ derivedȱ informaȬtionȱ fromȱ theȱ Naturalȱ Hazardsȱ projectȱ ofȱ theȱ Jointȱ
ResearchȱCentre.ȱTheȱsystemȱwillȱbeȱreferredȱtoȱasȱtheȱEuropeanȱForestȱFireȱInformationȱSystem.ȱ

ItȱhasȱbeenȱdecidedȱtoȱestablishȱtheȱintegratedȱsystemȱatȱJointȱResearchȱCentreȱinȱIspra.ȱTheȱsysȬ
tem,ȱasȱwellȱasȱtheȱinformationȱtoȱbeȱentered,ȱwillȱbeȱcoordinatedȱbyȱtheȱECȱDirectorateȱGeneralȱ
ofȱEnvironment,ȱandȱwillȱbeȱaccessibleȱtoȱallȱtheȱrepresentativesȱofȱtheȱcivilȱprotectionȱandȱforestȱ
fireȱservicesȱofȱtheȱEUȱMemberȱStates.ȱForȱtheȱyearȱ2000,ȱtheȱsystemȱhasȱalreadyȱ incorporatedȱ
theȱharȬmonizedȱ informationȱofȱ forestȱ fireȱriskȱ inȱSouthernȱEuropeȱandȱ theȱmappingȱofȱburntȱ
areasȱ forȱ thoseȱ firesȱ largerȱ thanȱ50ȱhaȱ inȱ thisȱ region.ȱFigureȱ2ȱ showsȱhow,ȱ inȱadditionȱ toȱ theȱ
�commonȱ coreȱ dataȬbaseȱ onȱ forestȱ fires�,ȱ twoȱ subsystemsȱ feedȱ theȱ EFFIS.ȱ Theseȱ areȱ theȱ
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Europeanȱ Forestȱ FireȱRiskȱ Forecastȱ Systemȱ (EFFRFS)ȱ andȱ theȱ Europeanȱ Forestȱ FireȱDamageȱ
AssessmentȱSystemȱ(EFFDAS).ȱTheseȱsubsystemsȱwillȱbeȱdescribedȱinȱtheȱsectionsȱahead.ȱ

ȱ

The European Forest Fire Risk Forecasting System 

Asȱmentionedȱabove,ȱtheȱEFFRFSȱhasȱbeenȱdesignedȱforȱcomputingȱseveralȱtypesȱofȱforestȱfireȱ
riskȱindicesȱvaryingȱfromȱdynamicȱindicesȱtoȱlongȬtermȱindices.ȱOnceȱtheȱindicesȱareȱcomputed,ȱ
theyȱareȱdistributedȱtoȱtheȱcivilȱprotectionȱandȱforestȱfireȱservicesȱviaȱInternet.ȱForestȱfireȱriskȱisȱ
inȬfluencedȱ byȱmanyȱ variables.ȱ Theseȱ variablesȱ haveȱ aȱwideȱ rangeȱ ofȱ spatialȱ andȱ temporalȱ
variability.ȱ Accordingȱ toȱ thisȱ variabilityȱ forestȱ fireȱ riskȱ canȱ beȱ classifiedȱ intoȱ longȬtermȱ
predictionȱandȱshortȬtermȱpredictionȱ(Vorissis,ȱD.ȱ1999).ȱTheȱmethodsȱasȱwellȱasȱtheȱapplicationsȱ
ofȱtheȱderivedȱfireȱriskȱmapsȱvariesȱwithȱthisȱtimeȱframe.ȱLongȱtermȱpredictionȱisȱprovidedȱbyȱ
indicesȱthatȱareȱreferredȱtoȱasȱstaticȱorȱstructural.ȱShortȱtimeȱpredictionȱ isȱprovidedȱbyȱtheȱsoȬ
calledȱdynamicȱindices.ȱLongȬtermȱfireȱriskȱpredictionȱisȱintendedȱforȱlongȱtermȱplanning,ȱwhichȱ
mayȱserveȱ toȱcharacterizedȱreȬgionsȱasȱsubjectȱ toȱhighȱorȱ lowȱriskȱofȱ fires.ȱOnȱ theȱotherȱhand,ȱ
shortȬtermȱ predictionȱ isȱmoreȱ relatedȱ toȱ fireȱ fightingȱ andȱ extinctionȱ andȱ itȱ canȱ beȱ seenȱ asȱ aȱ
decisionȱ supportȱmechanismȱ forȱ theȱallocationȱofȱ forestȱ fightingȱ resourcesȱbyȱoperationalȱ fireȱ
fightingȱcenters.ȱȱ

Evenȱthoughȱvariablesȱthatȱinfluenceȱfireȱriskȱareȱusuallyȱevaluatedȱregionally,ȱtheȱcomputationȱ
ofȱ forestȱ fireȱ risksȱwasȱuntilȱ recentlyȱperformedȱ atȱ aȱ localȱ scale.ȱThisȱwasȱmainlyȱdueȱ toȱ theȱ
intrinȬsicȱinfrastructureȱthatȱdealsȱwithȱforestȱfireȱpreventionȱandȱextinction.ȱTheȱJRCȱstartedȱinȱ
1997ȱ theȱ developmentȱ ofȱ applicationsȱ thatȱ takeȱ intoȱ accountȱ theȱ regionalȱ variabilityȱ ofȱ theȱ
factorsȱthatȱinfluȬenceȱfireȱrisk.ȱThisȱactionȱcrystallizedȱinȱ1999ȱinȱtheȱforestȱfireȱactivitiesȱofȱtheȱ
Naturalȱ Hazardsȱ project.ȱ Regionalȱ (panȬEuropean)ȱ approachesȱ toȱ evaluateȱ structuralȱ asȱ
dynamicȱforestȱfireȱriskȱareȱcurrentlyȱinȱplace.ȱTheȱcomputationȱofȱtheseȱindices,ȱasȱopposedȱtoȱ
thoseȱcomputedȱatȱ theȱnationalȱorȱ localȱ level,ȱwillȱenableȱ theȱregionalȱevaluationȱofȱ forestȱ fireȱ
risk.ȱTheȱuseȱofȱharmonizedȱreȬgionalȱforestȱfireȱindicesȱwillȱmakeȱpossibleȱtheȱinterȬcomparisonȱ
ofȱrisksȱforȱdifferentȱareasȱofȱEurope,ȱwhichȱisȱnotȱpossibleȱnowadaysȱ(SanȱMiguelȬAyanzȱetȱal.ȱ
2001,ȱBovioȱandȱCamia,ȱ1999).ȱȱ

Theȱfollowingȱforestȱfireȱrisksȱareȱbeingȱdeveloped:ȱ
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1.ȱ Structuralȱ(static)ȱindicesȱ
ȱ 1.1.ȱ Probabilityȱofȱfireȱoccurrenceȱ

ȱ 1.2.ȱ Likelyȱdamageȱ

2.ȱ Dynamicȱindicesȱ
ȱ 2.1.ȱ Meteorologicalȱfireȱriskȱ

ȱ 2.2.ȱ Vegetationȱstressȱfireȱriskȱ

3.ȱ FireȱPotentialȱIndexȱ

Theȱperiodicityȱwithȱwhichȱeachȱ indexȱ isȱ computedȱdependsȱonȱ theȱvariabilityȱofȱ theȱ factorsȱ
thatȱ itȱ takesȱ intoȱ account.ȱTheȱ lapseȱ ofȱ timeȱ forȱupdatingȱ aȱ fireȱ riskȱ indexȱ goesȱ fromȱ aȱyearȱ
(structuralȱ indices)ȱ toȱ aȱday.ȱUpȱ toȱ threeȱdayȱ forecastȱ isȱproducedȱ forȱ thoseȱ indicesȱ thatȱ areȱ
computedȱfromȱmeteorologicalȱvariables.ȱ

Structural Indices 

Longȱ termȱ fireȱ riskȱ indicesȱ areȱ referredȱ toȱ asȱ structuralȱ indices.ȱ Theyȱ areȱ computedȱ fromȱ
variablesȱ thatȱdoȱnotȱ changeȱ inȱaȱ shortȱ lapseȱofȱ time.ȱConsequently,ȱ theseȱmapsȱareȱupdatedȱ
withȱaȱyearlyȱ (orȱ longer)ȱ frequency.ȱTwoȱ typesȱofȱstructuralȱ indicesȱareȱbeingȱdeveloped.ȱTheȱ
firstȱ oneȱ providesȱ theȱ probabilityȱ ofȱ fireȱ occurrence,ȱ whileȱ theȱ secondȱ oneȱ indicatesȱ theȱ
likelihoodȱofȱdamageȱtoȱaȱforestedȱareaȱinȱtermsȱofȱeconomicȱorȱenvironmentalȱlosses.ȱ

Probability of fire occurrence 

Forestȱ fireȱ riskȱ isȱderivedȱ throughȱ empiricalȱandȱ statisticalȱmethodsȱ toȱprovideȱ twoȱdifferentȱ
outȬputs.ȱInȱtheȱfirstȱ(empirical)ȱapproachȱthreeȱtypesȱofȱvariablesȱwereȱusedȱforȱtheȱestimationȱofȱ
theȱprobabilityȱofȱfireȱoccurrence:ȱfuelȱtypes,ȱtopography,ȱandȱsocioȬeconomicȱfactors.ȱPreviousȱ
studiesȱhaveȱ shownȱ theȱ relationshipȱbetweenȱ theseȱvariablesȱ andȱ forestȱ fireȱoccurrence.ȱThisȱ
indexȱintendsȱtoȱevaluateȱtheȱprobabilityȱofȱfireȱignition,ȱratherȱthanȱtheȱpropagationȱofȱtheȱfire.ȱ
Fireȱpropagationȱisȱmoreȱrelatedȱtoȱtheȱdynamicȱindicesȱthatȱareȱpresentedȱinȱtheȱsectionsȱahead.ȱ
Aspectȱwasȱ inȬcludedȱ inȱ theȱmodelȱasȱ representativeȱofȱ theȱ topographicȱ conditionsȱ thatȱmayȱ
influenceȱ fireȱ ignition.ȱAspectȱ isȱ relatedȱ toȱ theȱ typeȱ andȱ conditionȱ ofȱ theȱ availableȱ fuelsȱ forȱ
ignition.ȱSinceȱtheȱinfluenceȱofȱsocioȬeconomicȱfactorsȱ(humanȱfactor)ȱisȱdifficultȱtoȱmodel,ȱfireȱ
recurrenceȱ wasȱ introducedȱ inȱ theȱ modelȱ asȱ aȱ surrogateȱ ofȱ theseȱ factors.ȱ Fireȱ statisticsȱ forȱ
southernȱEuropeȱshowȱthatȱtheȱprobabilityȱofȱfireȱoccurrenceȱisȱhigherȱinȱthoseȱareasȱthatȱhaveȱ
historicallyȱsufferȱaȱhighȱrateȱofȱfireȱincidence.ȱFigureȱ3ȱpresentsȱthisȱfirstȱtypeȱofȱstructuralȱfireȱ
riskȱindexȱforȱsouthernȱEurope.ȱ

Inȱaȱsecondȱ(statistical)ȱapproach,ȱmultivariateȱstatisticalȱmethodsȱwereȱusedȱtoȱderiveȱaȱstrucȬ
turalȱindexȱthatȱwouldȱprovideȱtheȱprobabilityȱofȱfireȱignitionȱaccordingȱtoȱtheȱestimatedȱannualȱ
meanȱ ofȱ firesȱ perȱ squareȱ kilometer.ȱ Thisȱ indexȱ takesȱ intoȱ accountȱ physiographicȱ andȱ socioȬ
economicȱvariablesȱobtainedȱ fromȱ comprehensiveȱEuropeanȱdatabasesȱofȱGISCOȱ andȱEUROȬ
STATS.ȱ

Likely damage 

Thereȱareȱnaturalȱareasȱ thatȱareȱofȱparticularȱ interest.ȱThisȱmayȱbeȱdueȱ toȱmanyȱdifferentȱreaȬ
sons,ȱfromȱtheȱpurelyȱeconomicȱvalueȱofȱtheȱtimberȱtoȱtheȱuniqueȱenvironmentalȱqualitiesȱofȱtheȱ
area.ȱTheȱaimȱofȱtheȱlikelyȱdamageȱindexȱisȱtoȱprovideȱaȱmethodȱtoȱhighlightȱareasȱthatȱshouldȱ
beȱ stronglyȱ protectedȱ fromȱ forestȱ fires.ȱ Inȱ theȱMediterraneanȱ regionȱ ofȱ Europeȱ theȱ highestȱ
qualityȱ ofȱmostȱ forestedȱ areasȱ isȱ theirȱ environmentalȱ value.ȱ Timberȱ productionȱ isȱ usuallyȱ aȱ
secondaryȱassetȱofȱtheseȱforests.ȱAnȱaddedȱconditionȱofȱtheseȱforestsȱisȱtheȱintrinsicȱdifficultyȱforȱ
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regenerationȱdueȱtoȱtheȱlackȱofȱrainȱandȱtheȱfragilityȱofȱsoils.ȱDueȱtoȱtheȱslowȱregenerationȱofȱtheȱ
forests,ȱburntȱareasȱareȱsubjectȱtoȱerosionȱbyȱautumnȱrains,ȱjustȱafterȱtheȱpeakȱofȱtheȱfireȱseasonȱ
inȱtheȱsummer.ȱȱ

Theȱlikelyȱdamageȱwasȱestimatedȱbyȱassigningȱtoȱeachȱcellȱaȱvulnerabilityȱdegree.ȱTheȱfollowingȱ
variablesȱwereȱ takenȱ intoȱ accountȱ inȱ theȱ computationȱ ofȱ theȱ index:ȱ (1)ȱ potentialȱ erosion,ȱ (2)ȱ
rarenessȱandȱfragility,ȱandȱ(3)ȱhumanȱlivesȱandȱpropertyȱatȱrisk.ȱȱ

Theȱtwoȱtypesȱofȱstructuralȱ indicesȱ(probabilityȱofȱfireȱandȱlikelyȱdamage)ȱcouldȱbeȱintegratedȱ
intoȱ aȱ singleȱ index.ȱ Thisȱ soȬcalledȱ integratedȱ structuralȱ indexȱwouldȱ identifyȱ areasȱ thatȱ areȱ
jointlyȱsubjectȱ toȱsufferȱ forestȱdamageȱandȱhighȱpotentialȱ losses.ȱTheȱ indexȱwouldȱhelpȱ forestȱ
fireȱservicesȱlocateȱthoseȱareasȱtoȱwhichȱtheȱhighestȱlevelȱofȱprotectionȱshouldȱbeȱgiven.ȱ

ȱ

Dynamic Indices 

Dynamicȱ indicesȱareȱshortȬtermȱ indicesȱ thatȱassessȱ theȱprobabilityȱofȱ fireȱ ignitionȱandȱspread.ȱ
Theseȱfactorsȱmayȱbeȱderivedȱdirectlyȱfromȱmeteorologicalȱvariables,ȱorȱindirectlyȱbyȱtheȱeffectȱ
thatȱ theseȱ variablesȱ haveȱ onȱ vegetation.ȱ Indicesȱ thatȱ areȱ computedȱ fromȱ meteorologicalȱ
variablesȱareȱreferredȱtoȱasȱmeteorologicalȱfireȱriskȱindices.ȱOnȱtheȱotherȱhand,ȱtheȱindicesȱthatȱ
evaluateȱtheȱstatusȱofȱtheȱvegetationȱareȱtheȱsoȬcalledȱvegetationȱstressȱfireȱriskȱindices.ȱ

Meteorological fire risk 

Severalȱmeteorologicalȱforestȱfireȱriskȱindicesȱareȱcomputed.ȱThereȱisȱnotȱaȱconsensusȱonȱwhichȱ
meteorologicalȱ fireȱ riskȱ performsȱ bestȱ forȱ theȱwholeȱMediterraneanȱ region,ȱ althoughȱ severalȱ
studiesȱshowȱthatȱtheȱCanadianȱFireȱWeatherȱIndexȱisȱwellȱsuitedȱforȱtheȱestimationȱofȱfireȱriskȱ
forȱtheȱreȬgionȱ(Sol,ȱ1999).ȱAccordingly,ȱtheȱactivitiesȱofȱtheȱNaturalȱHazardsȱprojectȱincludeȱtheȱ
computaȬtionȱ ofȱ severalȱ indicesȱ thatȱ areȱ operationallyȱusedȱ inȱ southernȱEurope.ȱAllȱ ofȱ themȱ
wereȱinitiallyȱcomputedȱfromȱdataȱcollectedȱfromȱaȱnetworkȱofȱmeteorologicalȱstationsȱcoveringȱ
Europe.ȱAlȬthoughȱtheȱdataȱareȱcollectedȱatȱtheȱstationȱlevel,ȱtheyȱareȱfurtherȱinterpolatedȱtoȱaȱ50ȱ
kmȱ byȱ 50ȱ kmȱ grid.ȱAtȱ present,ȱ theseȱ indicesȱ areȱ computedȱ fromȱ forecastȱdata,ȱ andȱ fireȱ riskȱ
indicesȱareȱproducedȱasȱforecastsȱforȱone,ȱtwoȱandȱthreeȱdays.ȱSixȱindicesȱareȱbeingȱcomputed:ȱȱ

Üȱȱ Behaveȱ(Rothermelȱetȱal.ȱ1986;ȱVanȱWagnerȱandȱPickett,ȱ1987)ȱbasedȱonȱestimationȱofȱtheȱ
moistureȱcontentȱofȱfineȱdeadȱfuel,ȱ
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Üȱȱ TheȱCanadianȱFireȱWeatherȱIndexȱ(FWI)ȱ(VanȱWagnerȱandȱPickett,ȱ1987)ȱmadeȱupȱofȱsixȱ
normalizedȱ indicesȱ thatȱ indicateȱ theȱdailyȱ variationȱ ofȱ fuelȱwaterȱ content,ȱ initialȱ rateȱ ofȱ
propaȬgation,ȱandȱquantityȱofȱfuelȱandȱexpectedȱintensityȱofȱtheȱflameȱfront,ȱ

Üȱȱ Portugueseȱindexȱ(GonçalvesȱandȱLourenço,ȱ1990)ȱassessesȱatmosphericȱconditionsȱinȱtheȱ
proximityȱofȱtheȱfuelȱlayer,ȱ

Üȱȱ SpanishȱICONAȱmethodȱmeasuresȱprobabilityȱofȱ ignitionȱ (ICONA,ȱ1993)ȱbasedȱonȱ litterȱ
andȱfineȱdeadȱfuelsȱmoistureȱcontent,ȱ

Üȱȱ SolȱNumericalȱRiskȱ(DrouetȱandȱSolȱ1993;ȱSol,ȱ1990)ȱrelatedȱtoȱignitionȱandȱpropagation,ȱȱ

Üȱȱ ItalianȱFireȱDangerȱIndexȱ(Palmieriȱetȱal.ȱ1993)ȱderivedȱfromȱMcȱArthurȇsȱmodel.ȱ

Europeanȱstatisticsȱonȱforestȱfireȱdataȱareȱusedȱforȱtheȱcalibrationȱandȱvalidationȱofȱtheseȱindices.ȱ
AllȱtheȱindicesȱareȱcomputedȱforȱsouthernȱEurope,ȱhoweverȱindividualȱcivilȱprotectionȱagenciesȱ
willȱbeȱableȱ toȱdownloadȱ theȱ indicesȱ forȱ itsȱownȱ territory.ȱFigureȱ4ȱ showsȱanȱexampleȱofȱ theȱ
CanadianȱFWIȱcomputedȱforȱFranceȱandȱSpain.ȱ

ȱ

Vegetation stress fire risk 

Vegetationȱstressȱisȱderivedȱusingȱremotelyȱsensedȱdata.ȱTheȱpartȱofȱtheȱsolarȱradiationȱthatȱisȱ
reȬflectedȱbyȱvegetationȱisȱrelatedȱtoȱtheȱvegetationȱstatus.ȱWhenȱthereȱisȱaȱstressȱdueȱtoȱeitherȱ
waterȱorȱnutrientȱshortage,ȱ thisȱ isȱnoticeableȱbyȱchangesȱ inȱvegetationȱ reflectance.ȱVegetationȱ
indicesȱ areȱ mathematicalȱ formulaeȱ thatȱ combineȱ theȱ reflectanceȱ ofȱ vegetationȱ inȱ severalȱ
wavelengthsȱofȱtheȱsoȬlarȱspectrum.ȱTheseȱindicesȱareȱusedȱtoȱderivedȱvegetationȱstress,ȱwhichȱ
isȱ furtherȱ correlatedȱ toȱ theȱ probabilityȱ ofȱ fireȱ ignitionȱ andȱ propagation.ȱ Theȱ useȱ ofȱ remoteȱ
sensingȱmethodsȱpermitsȱretrievingȱspatialȱinformationȱforȱaȱfairlyȱ largeȱregionȱwithȱaȱ limitedȱ
cost.ȱȱ

ȱVegetationȱindicesȱareȱderivedȱfromȱsatelliteȱdataȱacquiredȱfromȱtheȱNOAAȱAVHRRȱsensorȱforȱ
theȱcomputationȱofȱvegetationȱstressȱfireȱriskȱindices.ȱTheȱ�normalizedȱdifferenceȱvegetationȱinȬ
dex�ȱorȱNDVIȱisȱusedȱforȱthisȱpurpose.ȱItȱisȱassumedȱthatȱtheȱhydricȱstressȱcausedȱbyȱsummerȱ
droughtȱwillȱcauseȱaȱdecreaseȱ inȱtheȱNDVI.ȱThisȱeffectȱwillȱbeȱnoticeableȱasȱanȱ increaseȱ inȱtheȱ
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abȬsoluteȱvalueȱofȱtheȱcumulativeȱslopeȱofȱtheȱNDVIȱcurveȱ(Illeraȱetȱal.ȱ1996).ȱThisȱindexȱisȱonlyȱ
computedȱoverȱforestryȱandȱagroȬforestryȱareasȱofȱEuropeȱtoȱavoidȱabnormalȱfluctuationsȱofȱtheȱ
NDVIȱdueȱ toȱotherȱ landȱuses.ȱFigureȱ5ȱpresentsȱ theȱ indexȱcomputedȱ forȱaȱgivenȱdayȱoverȱ theȱ
studyȱarea.ȱ

ȱ

Fire potential index 

Asȱmentionedȱaboveȱtheȱriskȱofȱforestȱfiresȱisȱinfluencedȱbyȱmanyȱdifferentȱvariables,ȱincludingȱ
dyȬnamicȱandȱstructuralȱones.ȱThus,ȱitȱisȱreasonableȱtoȱthinkȱthatȱtheȱbestȱforestȱfireȱriskȱindexȱ
shouldȱsomehowȱcombineȱtheseȱdifferentȱtypesȱofȱvariables.ȱFollowingȱthisȱapproachȱBurganȱetȱ
al.ȱ(1998)ȱdevelopedȱtheȱFireȱPotentialȱIndexȱ(FPI).ȱTheȱFPIȱtakesȱintoȱaccountȱdynamicȱvariablesȱ
suchȱasȱtheȱvegetationȱrelativeȱgreennessȱandȱmeteorologicalȱconditions,ȱandȱstructuralȱfactors,ȱ
suchȱasȱtheȱtypeȱandȱloadȱofȱfuelsȱonȱtheȱground.ȱTheȱFPIȱhasȱbeenȱimplementedȱinȱtheȱU.S.A.,ȱ
andȱ itȱ hasȱ beenȱ sucȬcessfullyȱ validatedȱ inȱCalifornia.ȱTheȱ FPIȱ isȱ beingȱ adaptedȱ toȱEuropeanȱ
conditionsȱwithinȱ theȱNatuȬralȱHazardsȱproject.ȱThisȱ taskȱ isȱperformedȱ inȱ closeȱ collaborationȱ
withȱ theȱdevelopersȱofȱ theȱFPI.ȱ InȬtrinsicȱEuropeanȱconditionsȱ forcedȱsomeȱmodificationsȱ intoȱ
theȱmodelȱinputs,ȱwhichȱmakeȱtheȱresultingȱindexȱslightlyȱdifferentȱfromȱtheȱoriginalȱFPI.ȱȱ

ThisȱsystemȱwillȱenableȱcivilȱprotectionȱagenciesȱtoȱreceiveȱtimelyȱinformationȱofȱallȱtheȱdifferȬ
entȱforestȱfireȱriskȱindices.ȱInȱaddition,ȱdownloadingȱofȱtheȱdataȱwillȱbeȱpossibleȱthroughȱaȱftpȱ
site.ȱ Thisȱwillȱ enableȱ theȱ integrationȱ ofȱ forestȱ fireȱ riskȱ dataȱwithȱ anyȱ otherȱ typeȱ ofȱ spatialȱ
information.ȱ

The European Forest Fire Damage Assessment System 

Burntȱareaȱmappingȱandȱforestȱfireȱdamageȱassessmentȱareȱperformedȱasȱaȱsupportȱactivityȱforȱ
theȱEuropeanȱCommissionȱDirectorateȱGeneralȱforȱEnvironment.ȱFirst,ȱburntȱareasȱareȱidentifiedȱ
andȱclassifiedȱonȱsatelliteȱimagery,ȱthenȱtheȱdamageȱisȱassessedȱintersectingȱtheȱmapsȱofȱburntȱ
areasȱwithȱaȱlandȬuseȱ/ȱlandȬcoverȱdatabase.ȱTheȱCORINEȱlandȬcoverȱisȱusedȱsinceȱitȱisȱtheȱonlyȱ
landȬuseȱmapȱwithȱaȱharmonizedȱlegendȱforȱallȱtheȱEuropeanȱcountries.ȱ

Twoȱtypesȱofȱalgorithmsȱwereȱdevelopedȱtoȱderiveȱtheȱperimeterȱofȱburntȱareasȱinȱmediumȱandȱ
highȱspatialȱresolutionȱimagery.ȱTheseȱgenericȱalgorithmsȱcanȱbeȱapplicableȱtoȱotherȱtypesȱofȱimȬ
ageryȱsuchȱasȱtheȱEOSȬMODISȱorȱtheȱENVISATȬMERISȱasȱtheyȱbecomeȱavailable.ȱȱ
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Theȱfirstȱalgorithmȱusesȱtheȱburntȱindexȱ(SanȬMiguelȬAyanz,ȱetȱal.ȱ1998)ȱtoȱsegregateȱburntȱarȬ
easȱwithinȱvegetatedȱareasȱofȱtheȱimage.ȱTheȱBIȱisȱanȱorthogonalȱtransformationȱofȱthreeȱspectralȱ
bandsȱinȱtheȱrangeȱonȱtheȱgreen,ȱredȱandȱinfraredȱ(NIR)ȱpartsȱofȱtheȱspectrum.ȱTheseȱbandsȱareȱ
commonȱtoȱtheȱmostȱusedȱsatelliteȱdataȱsuchȱasȱSPOTȱHRV,ȱLandsatȱThematicȱMapper,ȱRESURSȱ
MSUȬE,ȱIRSȬ1CȱLISSȬIII.ȱTheyȱare/orȱwillȱbeȱpresentȱinȱmediumȱspatialȱresolutionȱspectrometersȱ
suchȱasȱNASAȱEOSȬMODISȱorȱtheȱESAȱENVISATȬMERIS.ȱTheȱBIȱperformsȱreasonableȱwellȱ inȱ
theȱabsenceȱofȱtheȱgreenȱband.ȱInȱthisȱsituationȱtheȱorthogonalȱtransformationȱisȱlimitedȱtoȱtheȱ
redȱandȱtheȱNIR.ȱThisȱisȱtheȱcaseȱofȱapplyingȱtheȱBIȱtoȱdataȱfromȱtheȱIRSȬ1CȱWiFSȱsensor.ȱTheȱ
algoȬrithmȱusesȱaȱpreȬfireȱimageȱinȱwhichȱvegetatedȱareasȱareȱmapped.ȱTheseȱareasȱareȱfurtherȱ
investiȬgatedȱonȱ theȱpostȬfireȱ imageȱonȱwhichȱburntȱareasȱareȱclearlyȱclassifiedȱbyȱ theȱBI.ȱTheȱ
sequentialȱprocessȱofȱthisȱmethodȱisȱpresentedȱinȱFigureȱ6.ȱ

ȱ

TheȱsecondȱtypeȱofȱclassifiersȱareȱnonȬparametricȱclusterȱalgorithms,ȱwhichȱareȱbasedȱonȱtheȱdiȬ
rectȱorȱ indirectȱ estimationȱofȱgradientsȱ inȱ theȱhistograms.ȱTheseȱalgorithmsȱareȱbasedȱonȱ theȱ
searchȱofȱlocalȱmodesȱonȱtheȱhistogramsȱofȱtheȱimageȱbands.ȱSomeȱofȱtheseȱlocalȱmodesȱwouldȱ
correȬspondȱ inȱtheȱpresentȱapplicationȱtoȱburntȱareas.ȱTheseȱareȱisolatedȱfromȱotherȱclassesȱbyȱ
theȱintrinȬsicȱspectralȱandȱspatialȱcharacteristicsȱofȱburntȱareasȱ(SanȬMiguelȬAyanzȱetȱal.ȱ1998).ȱ

Inȱorderȱtoȱimproveȱtheȱdiscriminativeȱpowerȱofȱtheȱalgorithm,ȱtheȱclassificationȱprocessȱisȱcarȬ
riedȱoutȱonȱsubȬimages.ȱBurntȱareasȱpresentȱwithinȱtheseȱsubȬimagesȱpresentȱaȱgreaterȱrelativeȱ
proȬportionȱofȱpixels,ȱwhichȱ facilitatesȱ locatingȱ theȱ localȱmodeȱonȱ theȱhistogram.ȱTheȱwayȱ inȱ
whichȱpixȬelsȱareȱgroupedȱaroundȱtheirȱspectralȱmeansȱisȱpresentedȱinȱFigureȱ7.ȱ

OneȱdirectȱapplicationȱofȱtheȱproposedȱalgorithmȱisȱtheȱmappingȱofȱburntȱareasȱfromȱaȱpointȱloȬ
catedȱwithinȱ it.ȱTheȱalgorithmȱspreadsȱsearchingȱ forȱspectrallyȱsimilarȱpixelsȱuntilȱ itȱ findsȱ theȱ
boundaryȱbetweenȱburntȱandȱnonȬburntȱsurfaces.ȱTheȱresultȱofȱtheȱclassificationȱofȱtheȱimagesȱ
covȬeringȱPortugalȱwithȱtheȱnonȬsupervisedȱandȱnonȬparametricȱalgorithmȱisȱshownȱinȱFigureȱ8.ȱ
Thisȱmethodologyȱwillȱbeȱ appliedȱ inȱ conjunctionȱwithȱ fireȱdetectionȱ algorithmsȱ forȱmappingȱ
burntȱareasȱacrossȱtheȱMediterraneanȱbasin.ȱȱ

Onceȱ theȱperimeterȱofȱ theȱburntȱ areaȱ isȱ identifiedȱonȱ theȱ satelliteȱ image,ȱ theȱnextȱ stepȱ isȱ theȱ
evaluationȱofȱtheȱforestȱfireȱdamage.ȱThisȱisȱperformedȱinȱaȱGISȱenvironmentȱbyȱintersectingȱtheȱ
classifiedȱ imageȱwithȱaȱ landcoverȱdatabase.ȱTheȱprocessȱ involvesȱ theȱgeocodingȱofȱ theȱ imageȱ
(warping)ȱ toȱ theȱmapȱprojectionȱofȱ theȱ landcoverȱmap.ȱWarpingȱ isȱperformedȱuntilȱ subȬpixelȱ
regisȬtrationȱbetweenȱtheȱtwoȱdataȱlayersȱisȱachieved.ȱȱ
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ȱ

Inȱ orderȱ toȱ standardizeȱ theȱ wayȱ inȱ whichȱ forestȱ fireȱ damageȱ isȱ evaluatedȱ inȱ Europe,ȱ theȱ
EuropeanȱCORINEȱlandcoverȱdatabaseȱ(CORINEȱLandcoverȱ�ȱTechnicalȱGuide,ȱ1994)ȱisȱusedȱasȱ
theȱbaseȱlandcoverȱlayer.ȱThisȱharmonizedȱmethodologyȱacrossȱEuropeȱpermitsȱtheȱcomparisonȱ
ofȱdamagesȱ amongȱ countries,ȱwhichȱwouldȱ notȱ beȱ possibleȱ ifȱ eachȱ countryȱ usedȱ aȱdifferentȱ
landcoverȱdatabase.ȱWeȱ shouldȱ noteȱ thatȱ theȱdefinitionȱ ofȱ forestȱ isȱdifferentȱ forȱ theȱ fiveȱEUȱ
countriesȱinȱtheȱMediterraȬneanȱbasin.ȱȱ

ȱ

TheȱevaluationȱofȱforestȱfireȱdamageȱinȱPortugalȱinȱtheȱyearȱ2000ȱisȱpresentedȱinȱFigureȱ8.ȱAȱdeȬ
tailȱofȱtheȱimageȱwithȱtheȱmappedȱburntȱareasȱisȱpresentedȱonȱtheȱsubȬimage.ȱTheȱintersectionȱofȱ
theȱ mapsȱ ofȱ burntȱ areasȱ withȱ theȱ CORINEȱ landȬcoverȱ databaseȱ resultsȱ inȱ aȱ table,ȱ asȱ thatȱ
presentedȱinȱFigureȱ8.ȱThisȱtableȱshowsȱtheȱareaȱaffectedȱbyȱtheȱfireȱinȱtheȱdifferentȱcoverȱtypes.ȱ
Theȱ totalȱ esȬtimatedȱburntȱ areaȱwasȱ 107063ȱhectares,ȱofȱwhichȱ 80.59%ȱwereȱ forestȱ andȱ semiȬ
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naturalȱareas.ȱTheȱsameȱmethodologyȱwasȱappliedȱtoȱmapȱburntȱareasȱandȱestimatesȱinȱtheȱrestȱ
ofȱtheȱMediterraneanȱcountries.ȱTheȱresultsȱforȱtheȱwholeȱMediterraneanȱregionȱcanȱbeȱfoundȱinȱ
theȱEuropeanȱCommisȬsionȱreportȱforȱtheȱyearȱ2000ȱ(EuropeanȱCommission,ȱ2001).ȱ

AsȱmentionedȱaboveȱtheȱEFFDASȱwasȱdevelopedȱtoȱestimateȱfireȱdamagesȱforȱtheȱwholeȱMediȬ
terraneanȱ basin.ȱ Theȱ cartographyȱ ofȱ theȱ damageȱ areaȱ canȱ beȱ providedȱ shortlyȱ afterȱ theȱ fireȱ
event.ȱTheȱinformationȱderivedȱusingȱthisȱsystemȱwouldȱnotȱonlyȱhelpȱforestȱfireȱservicesȱbutȱitȱ
willȱproȬvideȱharmonizedȱinformationȱonȱfireȱdamageȱacrossȱtheȱmemberȱstates.ȱAsȱmentionedȱ
before,ȱinȱtheȱEUȱforestȱfireȱdamageȱinformationȱisȱatȱpresentȱcollectedȱatȱregionalȱlevelȱwithinȱ
eachȱcountry,ȱtheȱaggregatedȱatȱnationalȱlevelȱandȱtheȱfurtherȱaggregatedȱatȱEuropeanȱlevel.ȱTheȱ
diverseȱdefiniȬtionȱofȱburntȱandȱnonȬburntȱareas,ȱasȱwellȱasȱ theȱdifferentȱdefinitionsȱofȱ forestsȱ
amongȱtheȱdifferentȱcountriesȱmakesȱthisȱdataȱcompilationȱsomewhatȱheterogeneous.ȱ

Conclusions 

Theȱuseȱofȱnewȱ technologiesȱsuchȱasȱ remoteȱsensingȱandȱ telecommunicationsȱhaveȱpermittedȱ
adȬvancesȱ inȱ forestȱ fireȱ monitoring.ȱ Theȱ collaborationȱ ofȱ severalȱ Europeanȱ Commissionȱ
institutionsȱ suchȱ asȱDGȱENVȱ andȱDGȱ JRCȱwithȱ theȱ relevantȱMemberȱStatesȱhasȱpermittedȱ aȱ
unifiedȱapproachȱtoȱtheȱevaluationȱofȱforestȱfireȱriskȱandȱfireȱdamagesȱinȱEurope.ȱȱ

TheȱexistingȱEFFISȱisȱtheȱcoreȱofȱanȱadvancedȱsystemȱforȱforestȱfireȱinformationȱthatȱwillȱpermitȱ
theȱ interactionȱofȱ theȱnationalȱservicesȱandȱECȱservicesȱ forȱ theȱestablishmentȱofȱanȱupȬtoȬdateȱ
dataȬbaseȱonȱ forestȱ firesȱ inȱEurope.ȱ Itȱ isȱ foreseenȱ thatȱnewȱmodulesȱwillȱbeȱ addedȱ toȱEFFIS,ȱ
particularlyȱ inȱ theȱ fieldȱofȱriskȱzoningȱafterȱ forestȱ firesȱ toȱpreventȱ landslides,ȱsoilȱerosionȱandȱ
soilȱloss,ȱbiomassȱestimation,ȱandȱestimationȱofȱtheȱcontributionȱofȱforestȱfireȱtoȱCO2ȱemissionsȱ
intoȱtheȱatmosphere.ȱ
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