Forest fires with optical and thermal remote sensing observations
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The lecturewill discussthe potentialof optical and thermalremotesensingobservationgo
supportresearclanddevelopmentiswell asoperationaplanningfor forestfires.

The potentialis examinedwith respectto all three stagesof a forest fire, namely prefire,
activefire andpostfire.

Specialconsiderations givento the assessmemf the abovementionedpotentialwith respect
to the spectral spatialandtemporalresolutionof therelatedsatellitemissions

Finally, anassessmemé madeon the basisof recentforestfires analysis
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The structure of the lecture

1. Introduction on the radiometry of forest fires
2. Remote sensing observations and forest fires
3. The prefire stage

4. The active fire stage

5. The postfire stage (including case studies)
6. Sources of information

7. Conclusions
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1. Introduction on the radiometry of forest fires
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Apparent Reflectance

Vis & Near IR Spectral Signatures
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Healthy plant speciesreflect more energyin NIR but weakly in SWIR. This spectralcharacteristids
useful for detecting burned areas such as dead soil/plant material on forest floor.
Source US ForestService
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Spectral signature of vegetation

= Hyperspectral component reflectance spectra
Sensors multi-spectral band resolutions

NDVI=(NIR-red)/(NIR+red)
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2. Remote sensing observations and forest fires
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The 3 Stages of a Forest Fire

Pre-FireRisk Assessment

Vegetationdensity and extent
Soil moisture/drought severity
Topography
Fire risk mapping

Active Fire Detection

Hot Spot Detection
Total area burning
Fire Radiative Poweand Thermal
Infrared
Pyrocloud formation

PostFire Assessment

Total area burned
Burn severity
Post fire vegetatiorregrowth
Landscapeegeneration
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3. The prefire stage
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Earth Observation in support of Fire Risk Mapping

Fire Risk Mapping | Ignition NO -

Land cover YES VIS and
SAR

Soil moisture and | YES Microwaves

drought severity

Vegetation type anq YES VIS

stage

Burning fuel YES VIS

Topography YES VIS and
SAR

Meteorological LIMITED VIS and TIR

parameters

Land surface YES TIR

temperature

VIS: Visible; TIR: Thermal Infrared; SAR: Synthetic Aperture Radar

To provide reliable Fire Risl
Mapping spatial resolution
needs to be high
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Land cover classificationi Vegetation density

Fire risk as varies with vegetation density V
VD also influences fire dispersion.

Classification of a forest in terms of VD
depends strongly on spatial resolution

=@ Level 1
=@ not water (L1)
@ not Vegetation (L1)

=@ vegetation (L1)
@ Dense Vegetation (L1)
(O Light vegetation (L1)
@ Medium Yegetation (L1)

@ water (L1)
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Land cover classificationi vegetation type

Basedon classificationwhich supportsthe grouping
of spectrallysimilar pixelsto alandcoverclass

Importantto define an urbani forestclass,so asto
delineatethe bordersof a forestto a nearbyurban
area

Furthermoreurban areasslow down forest fires, a
factwhichis importantfor fire modelling

Fuel behavior (ignition and dispesior) varies with
vegetationtype (VT).

For instance,areaswith olive treesslow down the : ¢

fire. On the Contrary’ areaswith pine trees (typlcal Brown: olive trees Yellow: agriculturalcultivations Green conifers light
speciesfor the Mediterraneanbiodiversity), ignite ~ 9reen Shrubs

anddispersesasier
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Vegetation staga Land Surface Phenology

Unhealthyvegetation has lhigher percentagef deadeaves, providingasier to burn fuel for
fires.

Satellites can be used to track seaspa#krns of variation imegetated land surfaces througf
Indices:

A NDVI N o r maVedetatierdindéxi f f er enc e

A EVI Enhanced Vegetation | ndex

A SAVI Soil Adjusted Vegetation | ndex
A Vegetation index anomali es
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Earth Observation based Vegetatiorindices

1/NDVI is widely used as a metri¢or vegetation health.
Aval ues rangle fr om 1.0 to

I Negative values to O mean green leaves

I Values close to 1 indicatbe highespossible density ajreen leaves
A NDVI RdNremul dinRferdar/e(dNe arRed)nf r ar e

2/ EnhancedVegetationIndex (EVI)

v

EVI, Italy. Acquired 0r8.10.2017
processetby Sentinel Hub.

- Canbe used in place of NDMb examinevegetation greenness
- More sensitive in areasith densevegetation, making it better

for fuels assessment dense forests

R:red B: blue NIR: nearinfrared
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Evaporative Stressindex

ESIis basedon satelliteobservation®f land surfacetemperaturewhich are usedto estimate
water loss due to evapotranspiratiofET) T the loss of water via evaporationfrom soil and
plantsurfacesandvia transpiratiorthroughplantleaves

EIS canbeusedasa measuref vegetationdrynessprior to and during the fire season
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Soil Moisture

Soil moisture iIs measuredby active microwave scatterometers such as ERSL& 2/AMI  and
MetOASCAT aswell as by passivemicrowave radiometers suchas Sentinell, Aqua/AMSRE,
CoriolisWindSat DMSP 5D-2,-3/SSM |, GCOM-W1/AMSR2, Nimbus7/SMMR, TRMM/TMI, and
SMOS/MIRAS

All theseactive and passivemicrowavesensorsare weatherindependenti.e. they canlook through
clouds,andtheycantakeimagesat dayandnight

Accuratesoil moistureestimatesare limited to regionsthat haveeither baresoil or low to moderate
amountsof vegetatiorcover.

In agreyscalamage brighterpixelsindicatehighersoil moisturethandarkerpixels.
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Soil moisture

Veget at | lra ApBliaasoad
I VegetationMoisture Soil moisture

actsasa proxy for vegetatiormoisture
andevaporativestress

I Drought information can also
identify areaswith dry fuel.

AMeasureshe moisturein thetop 5
cm of thesolil globally every3 day.

SMOS BarceLoNa ExPeRT CENTRE

SMOS

Exampleof high resolution(1 km) soil moisttiremapsof the Iberian peninsula

generatedrom SMOSdata(10 daysaveragé

https://directory.eoportal.org/web/eoportal/sateliiissions/s/smos
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Soil moisture

Foucraset al. (2020 estimatedsurfacesoil moistureat a spatialresolutionof 500 m anda temporal
resolutionof at least6 days,by combiningremotesensingdatafrom Sentinell andoptical datafrom
Sentinel2 andMODIS (ModerateResolutionimaging Spectroradiometéer

The proposedmethodologyis basedon the changedetectiontechnique resultingin a moistureindex
rangingbetweerD andl, with O correspondingdo thedriestsoilsandl to the wettestsoils

Myriam Foucras,MehreZ r i b i , Albe®eahNicolaBaghdadi,JearChristopheCalvetand Thierry Pellarin,
Estimating500-m ResolutionSoil Moisture Using Sentinell and Optical Data Synergy Water202Q 12(3), 866
https//doi.org/10.3390w1203086
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Local meteorology pyrocumulus)

In the eventof excessiveground and
plantdrynessforestfires developtheir
own weatherandpropagateevenin the
presencef windsof low intensity

In addition, the vertical transfer of
smoke and water vapour result in
fpyrocumulug

Sentinel 2 image, August 2021ijia
(north west of Athens)
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Satellite/sensors for Vegetatiorbased Fire Applications

Landsat
Senfinel-2
MODIS
VIIRS
SMAP
ECOSTRESS
EO-1 Hyperion
AVIRIS
GEDI
SRTM
Senfinel-1
ALOS PALSAR

Satellite/Sensor

Vegetation-Based Fire Applications

Land Class, Vegetation Indices, Moisture
Land Class, Vegetation Indices, Moisture
Land Class, Vegetation Indices
Vegetation Indices

Soil Moisture

Moisture, Evaporafive Stress

Land Class, Dry Matter Confent

Land Class, Dry Matter Confent
Vegetation Structure

Topography

Land Class, Structure, Moisture

Structure, Topography
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SAR in support of optical remote sensing for forest fires

Sent 13AR(C Db &HARdata,l2 d eeyisit,Resolution5 x 20 meters)

AVeget at iFoyeAppBcations d

I VegetationTypeandExtent Landclassification fuelsmapping

I VegetationStructure Densityandheight

I VegetationMoisture Fuelmoisturecontentanddryness

Sentinel2 Ve g et a tHreoApplidtossd-day revisit, Resolution: 10 meters)

I Vegetation Extent and Type: Land cover classification

I Vegetation Stage and Health: Variety of vegetation indices, including NDVI, EVI, SAVI
I Vegetation Moisture: NDWI
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4 .The Active fire stage
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PreFire Risk Assessment

Vegetationdensity and extent
Soil moisture/drought severity
Topography
Fire risk mapping

Active Fire Detection

Hot Spot Detection
Total area burning
Fire Radiative Power
Pyro-cloud formation

PostFire Assessment

Total area burned
Burn severity
Post fire vegetatioregrowth
Landscape&egeneration
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Fire Detection

Flame

Smoke

Terrestrial-based Aenal-based Satellite-based
2 Visible Infrared | | Multispectral
A

—§ Traditional De

% Machine Le °p o

= Learning

From: Barmpoutis, P., Papaioannoy P., Dimitropoulos, K. and Grammalidis, N., Reviewon Early Forest Fire Detection Systems
Using Optical Remote Sensingsensors202Q 20, 6442 doi:10.3390s20226442
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As fires burn much hotter than the typical temperatureof surfaceson the Earth, heat
providesa strongsignalfor the detectionof fire.

The total energy (integratedacrossall wavelengths)adiatedfrom a surfaceincreases

rapidly with its temperaturgproportionalto the fourth powerof temperature@asdescribed
by the StefanBoltzmannlaw).

However the radianceis not uniform acrosswavelengthand the distribution peaksat a
wavelengththatvariesinverselywith thetemperature
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Spectral Radiance (W/sr/m#/nm)
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At normal ambienttemperaturethe peakis
In therange8i 12 em andmostof the radiant
energylies at wavelengthgyreaterthan5 em
(left image)

At highertemperaturesypical of forestfires,
the peakof the responseshifts to mid-wave
Infrared (MWIR, 3i5 em) or shorter
wavelengthgright image)

15
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+A fire at 500K will be

sensed, as it grows 700 *
] 000Kelvin
«first by 3.9um(at ~100m) 600
- S500Kelvin
by 2.2um (250m)

wm
o
o

by 10.8um (400m)

*An RGB=(3.9;2.2;10.8)
might be a good indicator
for severity of a fire.

w
Qo
o

*For a hotter fire (1000K),
typically gas flares,
channels in the solar
domain react faster than
3.9um

Min* size in meters for NIGHT fire

< 6 10
pm channel

http://eumetrain.org/data/4/421/421.pdf
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2nd of January 2016 22nd of January 2016 1st of February 2016

0 5 10 20 Kilometers
BB B

https://sentinels.copernicus.eu/web/sentisghtinelsdetectandmonitorforestfires
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Comparing window channels in near and thermal infrared

More adequatdéor smokedetectionthan3.9 em
Near infrared1.6em) Smallfires notvisible

No CO2 absorption(higherfire temperature)

High subpixel sensitivity

High temperaturesensitivity - major sub pixel effects (hot spots are easily
detected)
Middle infrared (3.%m) Negligibleabsorptiorby atmosphericiumidity
Closeto a CO2 absorptiorband,4-7 Kelvin signalreduction
Brightnesgs temperaturef the CO2 layerabovethefire

1-2 Kelvin absorptiorby atmosphericiumidity
No signalreductionby CO2
Thermalinfrared (10.&m) Lowertemperatureensitivity(small subpixeleffects)
No risk of sensomblinding by fires
Low valuescomparedvith 3.9 em dueto semitransparentloudor smoke

Source:http/eumetrain.org/data/4/421/421.pdf
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Points for consideration

1. Atmosphericabsorptionin the region5-8 em of the infrared spectrumis strong,a fact that
makesthis regionunsuitedfor remoteimaging

2. TIR imaginghasan advantagen this regardin thateventhick smokeis transparenét these
wavelengthsallowing imaging of hotspotsthroughsmoke This can be a useful propertyin
monitoringactivefires andsearchindgor spotfires.

3. Thereis aneedto combineandjointly processedignalfrom differentspectralkchannels

For instance for a pixel partly coveredby a fire, theradianceat 3.9 ¢ ms larger thanat 10.8
¢ ndueto the strongerresponseat 3.9 ¢ nio the warmerportion (fire) insidethe pixel. Using
the temperaturedifference IR3.9-IR10.8 as a proxy for fire probability - the larger the
difference the higherthe probability:.
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Temporal resolutionT a critical parameter

Detecting forest fires is feasible (flame and smoke), but how close to the ignition
time?

The majority of satellites providing earth imagery are either geostaticor in the nearpolar sun
synchronou®rbit andincludemultispectraimagingsensors

Sunsynchronoussatellitesprovide datawith high spatial resolution but low temporal resolution
while geostationargatelliteshavehigh temporal resolution but low spatial resolution.
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Forest fires from MODIS

To the left: RGB synthes(RGB-143)
To the right: IR synthesilRGB-721)
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Fire detection

Sensor/Satellite Channels Product Spatial/Temporal
SEVIRI/Meteosat 3.%€m, 10.&m FIR
(Active Fire Fire radiative power 3 km/5 min
Monitoring)

MODIS/AquaandTerra 4em, 1lem Active Fire Fire radiative power 1km/ 1-2 days per
(constellatiorof two) satellite
SLSTR/SENTINEL3 3.7em, 10.&m Active Fire Fire radiative power 1km/approx. 1 day
(constellation of two) https://sentinels.copernicus.eu/web/sentinel/techy

guides/sentineB-slstr/levet2/fire-radiative powerfrp

SENTINEL1 Radar Burned area Indirectly through the propagation of the burned @ 5m/ days at mid
(constellation of two) T in support of the assessment of fire dispersign latitudes

SENTINEL 2 Vis Burnedarea Indirectlythrough the expansion of the burned &are¢a10m/2-3 days at
(constellatiorof two) in support of the assessment of fire dispersiony  yig-latitudes

AVHRR/NOAA 3.7em FIMMA Fire radiative power 1km/ 56 times per,
day

VIIRS/ SuomiNPP 4em, 1Em Active fire Fire radiative power 375m/ 34 times

per day
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Forest fire detection at high temporal resolution

MSG SEVIRI (Meteosak generateanagesevery5 and15 min, thusfulfilling the critical precondition
of hightemporalresolution

Furthermore the European Organization for the Exploitation of Meteorological Satellites
(EUMETSAT) aswell asthe EUMETSAT LSA-SAF (Satellite Application Facility on Land Surface
Analysis), provide severalfire productsbasedon MSG data that can be used for detectionand
monitoringof wildfires.

Suchproductsarethe Rapid ScanActive Fire Monitoring (FIR), the Fire Radiative Power (FRP),
andtheFire Detectionand Monitoring (FD&M).
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FIR is afire detectionproductindicatingthe presencef fire within a pixel. It is basedon a threshold
technique,using SEVIRI channels4 (3.9 ¢ mand9 (10.8 € m The algorithmis appliedfor all land
surfacepixels, excluding bare soil surfacepixels and coastalpixels The underlying conceptof the
algorithmtakesadvantagef the fact that SEVIRI channellR3.9 is very sensitiveto hot spots,which
arecausedy fires.

FD&M is basedon the algorithm FIDALGO (Fire DetectionAlgorithm) developedwithin the LSA-
SAFto identify SEVIRI/METEOSAT pixels potentiallycontaminatedby fires.

Finally, the FRP product takes advantageof the temporal resolution of SEVIRI and relies on
iInformationfrom SEVIRI channelgnamely0.6, 0.8, 3.9, 10.8 and12.0 € mtogethemwith information
on illumination angles it identifies the location and quantifiesthe radiative power of any hotspot
presenbnlandthatradiatesa heatingsignalwithin a pixel sizeof 1 knv.
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High Rate SEVIRI Every15 minutes

MeteosaRapid Scanning Every5 minutes

Typicaltemperaturef forest 500-1000 Kelvin
fire

Minimum detectable size of | 10-50 acres(100.000 to
forest fire 500.000 sqg. meters)

The detectable size deperasvegetatiordensity and burning
load

Range of detection: 3 km

Potential false alarms due to: CO2 concentration, humidity, s
temperature variations
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Detection algorithm - Criteria

Brightness temperature of channel IR3.9
Brightness temperature difference of channel IR3.9 and IR10.8

Test Fire

Day Night
IR3.9 >310 >290
IR3.9-1R10.8 >8 >0
StdDevIR10.8 <1 <1
StdDeviR3.9 >4 >4
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Detection from FIREX (15min)

Fire broke out near
Be hr amillage on

the tanakkal e
peninsula (Turkey)

during 10/8 night

Marathonas fire

Elafonisos Fire

10/8/2019
05:00 UTC
Fire # FIREX Detected
Ignition FIREX 1st scans # FIR scans # FRP scans # FD&M scans
(Fl_re detection (time range UTC) (EUMETSAT) (LSA SAF) (LSA SAF)
service)
Elafonisos 10/8 10/8 69/97 No detection Non-processed Non-processed
5:00 UTC 6:30 UTC (10/8 5:00-11/8 5:00) pixel pixel
Mara;hona 10/8 10/8 2/17 No detection Non-processed 217
(Small fire) 12:00UTC 12:30UTC (10/8 12:30-10/8 16:30) pixel
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FIR product - Greece

East Attica Fire 237-2018 anKinetaFire (as detecteflom Ch4but not from FIR )

Fire detection indicator SEVIRIinfrared 3.9 micron pixel counts
23-07-2018 14:30:00 +0000 23-07-2018 14:30 +0000

Fire detection indicator (Code table 4.223) SEVIR! infrared 3.9 micron pixel counts ()

00 05 10 15 20 25 30 01 06 12 18 24 30 36

Data Min = 0.0, Max =30 Data Min = 0.1, Max =38
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Resolving problems due to coarse spatial resolution
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Detection algorithm Criteria

Brightness temperature of channel IR3.9
Brightness temperature difference of channel IR3.9 and IR10.8

Test Fire

Day Night
IR3.9 >310 >290
IR3.9-IR10.8 >8 >0
StdbDeviR10.8 <] <1
StdDeviR3.9 =4 >4
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Case Study: Forest fire at tBdafonisossland (August 2019)
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Detection ofElafonisosfire from FIREX (15min )

Fire
Ignition FIREX 1st # FIREX Detected scans
(Fire detection (UTC)
service)
Elafonisos 10/8 10/8 69/97
5:00UTC 6:30UTC (10/8 5:0011/85:00)

10/8/2019
05:00 UTC
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Is there a way out?

Recently,advancesn nanomaterial&andmicro-electronicgechnologiesaveallowedthe useof
tiny low-Earthorbiting satellitesknownasCubeSats

CubeSatdavesignificantadvantages comparisorwith traditional satellitesregardingsmoke
andfire detection,sincethey are more effectivein termsof costs,temporalresolution/response
time, andcoverage

In addition,they are smallerin sizethantraditional satellitesand needlesstime to be putinto
orbit; however,oneissuethat needso betackledis their poor ability to transmitlargeamounts
of datato theground

CubeSatsby launched in constellationssucceedin improving considerably the temporal
resolution while at the sametime they reflect high spatial resolution (due to their low
orbit) .
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5. The postfire stage
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PreFire Risk Assessment

Vegetationdensity and extent

Soil moisture/drought severit
Topography
Fire risk mapping

Active Fire Detection

Hot Spot Detection
Total area burning
Fire Radiative Powesind
Thermallnfrared

PostFire Assessment

Total area burned
Burn severity
Post fire vegetationregrowth

Landscaperegeneration
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Normalized Burn Ratio (NBR) Eesa

Normalized burn ratio (NBR) is the index that is used to measureburn severity by
distinguishingareasthat have been significantly alteredin their spectralsignatureafter a
wildfire event It is calculatedusingthe energyintensityfrom the NIR and SWIR wavelength
bandsfrom theremotelysensedatelliteimagery

NBR for Sentinel 2 data is calculated as:

— (NIR-SWIR)  (Band 8- Band 12)
~ (NIR+SWIR)  (Band 8+ Band 12)
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Healthy vegetation has very high nearinfrared reflectanceand low reflectancein the
shortwavanfraredportionof thespectrum

Burnedareason the otherhand haverelatively low reflectancan the nearinfraredandhigh
reflectancen the shortwavanfraredband

A high NBR value generally indicates healthy vegetation while a low value indicates
bare ground and recently burned areas.
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Burn Severity and the delta normalized burn ratio

Burn severity is a termusedto representhe degreeto which an ecosystems impactedby a
wildfire event It is estimated as the difference between pre-fire and post-fire NBR
derived from satelliteimages

To identify recently burned areasand differentiate them from bare soil and other non
vegetatedreasthe difference betweenpre-fire and post-fire NBR, alsoknownasthe delta
normalized burn ratio (ANBR) index is frequentlyused

Areaswith highdNBR valuecorrespondo a higherdegreeof damageor burnseverity

In contrastJow dNBR valuesrepresenareaghatareunaffectedrom thefire eventor regions
thathaverebounded/ia regrowthof plantspeciedollowing a wildfire incident
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Classification of Burn Severity Level

EFFIS thresholds Severity Level

dNBR < 0.100 Unburned / Very Low
0. 1GNBRO® 0. 25 30w

0. 2568BRO@ 0. 41 Moderate

0. 4 2IBR@® 0. 6 6 (High

dNBR > 0.660 Very High

2 THE EUROPEAN SPACE AGENCY




Why Is burn severity important?

Ecosystem
response

Erosion
Vegetation recovery

Fire severity
or
burn severity

Energy released Organic matter

loss

Societal
impacts

Loss of life or property
Suppression costs
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Burned areas and burn severityf Spain and Portugal 2017

(a) Sentinel2 dNBR image using Postl
imagesn Galiciawildfires;

(b) EFFISANBR imagein Galiciawildfires;

(c) Sentinel2 dNBR image using Postl
imagesn Portugalwildfires;

(d) EFFIS dNBR image in Portugal
wildfires. Water areasare masked(blue

color).

from:

RafaelLlorensa J 0 s ® Sobnmg @ristinab er n § n dM.BFRE r n+ §
Al ons o, JZegaRAmAtimototogyitoestimate forest fires burned are
and burn severity degrees using Sentihdhta. Application to the October 201
fires in the IberiafPeninsulalnternational Journal of Applied Earth Observatic
andGeoinformatiorMolume 95, March 2021, 102243
https//doi.org/10.1016/}.jag.2020.102243
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Case study. Ancient Olympia (August 2021)
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Forest FireT Ancient Olympia (August 2021)

llia wildfire 11 August 2021 Burned Areas using Sentinel-2
based on differential NBR (01/08/2021-11/08/2021)
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THE AUGUST 2021 WILDFIRES IN ANCIENT OLYMPIA AND GORTYNIA AREAS

BURN SEVERITY MAP
llia August 2021 Burned Areas

272T0T 290 21"2T 21" 360E ZITWE FIR oy o ZUATNCE PALEE L 204T0E 2199 2UrE
ITATIN

AT N
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SArErN srararn
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Legend

Burned areas according
to Burn Severity

Low Severity

Moderate - Low Severity

Moderate - High Severity
High Severity

Total Burned Area:

170,012 km?

HAROKOPIO
UNIVERSITY

ATHENS Satellite Images of Copernicus
- CEPARTMENT Sentinel-2 Mission were utilized.
v
GEOC"RAPHV
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THE AUGUST 2021 WILDFIRES IN ANCIENT OLYMPIA AND GORTYNIA AREAS
LAND COVER MAP BASED ON CORINE LAND COVER 2018

Illia August 2021, Corine Land Cover 2018 over Burned Areas
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THE AUGUST 2021 WILDFIRES IN ATTICA
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Attica August 2021, Corine Land Cover 2018 over Burned Areas
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Methodology and steps for estimating burned areas from forest fires
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Step 1: Mapping the area before and after the forest fire
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Step 2. Image segmentation

- ] 4+ == - - = e N g W + R » THE EUROPEAN SPACE AGENCY




Step 3. Change detection

Class Hierarchy
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Potential errors in the delineation of burned areas @esa

14 August
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http://www.esa.int/var/esa/storage/images/esa_multimedia/images/2017/08/kalamos_fires/17122699-1-eng-GB/Kalamos_fires.gif
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6. Sources of information
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The European Forest Fire Information System (EFFIS)

'GPQKQ@QH%

The EuropearCommissiormasdevelopedhe European
ForestFire InformationSystem(EFFIS)

(http ://effis.jrc .eceuropa.eu/) to provideafire

y (n;f:, ;"Efulgppean Forest Fire Information System
e T

risk forecastandafire dangerassessmeti EU countries 3
LR

EFFISis oneof the CopernicusEmergency

S e rVI C e Sa n d b e C O m e $. n e S S e n tl ato O I fo r p rOVI d I n g The European Forest Fire Information System (EFFIS) supports the services in charge of the protection of forests Meke your specfic reguests

againstfies in the EU and neighbor countries and provides the European Commission services and the European of deta by the new

Parliament with updated and reliable information on wildland fires in Europe. Data Request Form
hat s called the

mostup-to dateinformationonfire dangeinn EU, o e e

Expert Group on Forest Fires, which s registered under the Secretari al of the European Commission.
Currently, this group consists on experts from 43 countries in Europ dle East and North African countries. In
2015, EFFIS became one of the components of the Emergency Management Services in the EU Copernicus program.

identify the evolutionof wildfires andhelpnational

System Viewer

authoritieso monitorthesewildfires.
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Copernicus Emergency Mapping

https://emergency.copernicus.eu/mapping/ems/copernic
us-emsmonitorsimpactforestfire-piedmontitaly
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