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Elcaywyn

H 5" ev8idpeon texvikr ékBeon tou mpoypdupatoc EMadall mepiypddel T epyociec mou
TipaypoTonow|Bnkav Katd tn SLdpkeLla tng neplodou lavouapiou — louviou 2016.

1. Yninpeoia xaptoypadnong kapévwyv ektdocewv NOFFi-OBAM

H uninpeoia xaptoypadnong kapévwy ektacswv NOFFi-OBAM Bpiloketal, amo ta TéAn tou 2015,
otnv MPWTN SoKIHaoTIK TNG €kdoon (alpha version) ki €xel epopuootel TAOTIKA aAAQ Kal
CUOTNUOTIKA KATA TN eTvh KaAoKalplvr Teplodo O0e MEPUTTWOEL] HUEYAAWV TUpKaylwy. H
pueBodoloyia ou akohouBeital éxel avarttuxBet Ste€odikd otnv 4" evSidpeon texvikr ékBeon,
ue tn xpnon Sopudopikwv elkovwy Landsat 8 OLI ywpikng avaiuong 30 pétpwv. Qotdoo, ota
napadeiypato xaptoypddnong KaAPEVWV EKTACEWV TOU akoAouBouv xpnolpomnolénkav
Sopudopika dedopéva Sentinel-2 xwpikng avaluong 10 péETpwy.

Mo CUYKEKPLUEVA, KOTOTILV ALTAUATOC TNG AACLKAC YINPeoiag, n unnpeoia xpnoluomnolionke
yla ™ xaptoypddnon tng mpdodatng mupkayldg otn meploxn EAdta tng Xiou (Ewk. 1). H
avaluon otnpixbnke oe elkdéva Sentinel-2 pe nuepopnvia ARPng 27 louAiouv 2016 &nAadn
napOnke Alyeg wPeG LETA TNV KATAGPBEDN TNG TUPKAYLAG. ATtO TN xopToypadnon MpoEKue OTL
Kankayv 43.431 otpEéppata S0OLIKWY, aAYPOTIKWY KoL XOPTOALBASIKWY EKTACEWV.
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Ewkova 1: Xaptng Kapévng EKtacng otnv neploxn EAdta tng Xiou.



Mpénel va onuewwBsl OtTL n unnpesoia xpnolgomonke ylo thv xaptoypddnon kot AAwv

OXETIKA TIPOOPATWY TTUPKAYLWV OTIWE TIOPOKATW:

Yehakavo AaowBiou - Kpntn

AepBevoywplo — VOUOC Bolwtiag
e Opocg MNatépag — Neplppela ATTIKAC
‘Opog Tpoobdog — Kumpog

To xaptoypadkd amoteAéopato mou mpoékupav amd tnv edpappoyn tng unnpeoiag NOFFi-

OBAM mnapouatalovrat mapakdtw (Ew.2-5).
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Ewkova 2: Xaptng Kapévng €ktaong otnv nteploxr ZeAdkavo AacBiov Kpitng (Mupkayd 19-07-2016)
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Ewkova 4: Xaptng Kapévng £Ktacng oto 0pog Natépag tng nepidpépetag Attikig. (Mupkayid 12-06-2016)

e ouvepyoola pe TO Texvoloylkd Mavemotiuio tng Kompou (TEMNAK) n umnpeoia
xpnolwomnownbnke otn xaptoypddnon twv mupkaywv tou Opoug Tpdodog tov lovvio tou
TpEXoVToG £€Toug (ELK.5).
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Elkova 5: Xaptng Kapévng €ktaong oto 0pog Tpoodog tng Kimpou. (Mupkayid 19-06-2016)

2. Anuwoupyila emixepnolakol Seiktn emkwvduvotntag €vapéng Saocikwv
TLUPKOLYLWV

Mo tnv avantuén tou Seiktn emikivéuvoTnToC £vaping MUPKAyLAC TPOYHATONONONKE apXLKA
BBAoypadikry avaokomnon o OleBVEC emimedo OYeETKA HE TA ocuothpata TPOPAedng
TIUPKAYLWV TIou €xouv avamtuxBel kat spoappolovral emiyelpnotakd. MapdAn tnv gupéwg
Slobebopévn XpAoN TWV UTIOPXOVTWY CUCTNUATWY TIPORAsdNG TupKayLdg, N ebappoyr Toug
otnplletal katd KUpLO AOYO OE ONUELOKA HETEWPOAOYLKA OeSopéva, HE QMOTEAECUO Va
kaBiotatal SUoKoAn n efaywyn XwWPLKNG MAnpodopiag VPNANG akplPeELaG Os EKTEVELG TTEPLOXEC,
EVW N TEPUTAOKOTNTA £PAPOYNG TOUC ATOTEAEL Evav aKOUN AfLOAOYO TEPLOPLOTLKO TAPAYOVTA.

Tuvenwe, Onwe avadépBnke kat otnv 4" evlidueon texvikn €kBeon, n opdda epyoociog
KOTEANEE, Le TN oUUGWVN YWWHN TNS AaoLKAC YIinpeoiag, otnv avamtuén uoag pebodoloyiag yla
™ Snuloupyla evog emixelpnaolakol Seiktn emkvduvotntag évapéng mupkayldg, o omoiog Ba
Baoiletal os Sopudopika Sedopéva. Me tov tpdémo auto, Sdacdadiletal n eédlewn Twv
npoavadepBEVIWY MPoPAnUaTwY, kabwg Ta dedopéva Sopudoplkr MpoéAeuonc MpoodEpouy
™ Suvatdtnta KAAUYNG TEPLOXWY HMEYAANC £KTAONG KoL TOPEXOUV CUCTNUATIKA XWPLKA
TMAnpodopla akoun Kal yla anpooLteg mMepLoXEG. Emumpoobeta, to evdladEpov Kal oL aVAyKES



™G Kevipikig Aaotkng Yiinpeoiag otoxevouv otn duvatdtnta npoBAePng tou kivdUvou Evapéng
TIUPKAYLAG KUplwg yla To pecompoBeopo (m.x. 16 nuépeg) Kal pakpompoBeopo (m.y. 3 pveg)
HEMoOV. Q¢ ek ToUTOU, n avalntnon tng KataAAnAng pebBodoloyiag emikevipwBnke otnv
avamnrtuén evog HECO-POKPOTPOBETUOU EMIXElpnolakol Selktn emikvduvotnTag €vapéng
TIUPKAYLAG.

Yotepa amé T ANYPn amnodAcswv OXETIKA HE Tov TUMO Twv Oedopévwv mou Ba
xpnotwgomotnBolv kal to INTOUHEVO XPOVIKO eUpog TPoPAedng, Ole€nxdn emumpoobetn
evbelexnc avaokonnon tng SteBvouc BiPAoypadiag yla tov mpoaodloplopd tng pebodoloyiog
mou Ba akoAouBnBel yla TNV avamtuén Kal epapuoyr Tou HEco — pakponpoBeopou Seiktn. H
BBAloypadikr avaokonnon eixe wg amotéAleopa tn Snuoupyia BondnTikoU CUYKEVIPWTIKOU
niivaka (BA. mapdptnua) mou meplhapfavel tn oxetikny BLBAloypadio aAAd kol Ta anapaitnta
otolxeia evdladépovtog, Omwe eival o TUTIOC TwV SeS0UEVWVY TIOU XpNOLUOTIORONKaY, To UPOG
npoBAedng KaL o TpoTog edpappoyng The LeBodohoyiag TnG EKAOTOTE €PEUVAC.

JTN OUVEXELR, WG TIEPLOXN MEAETNG oplotnke n MeAomdvvnoog, n omola €xel TANyel omo
EKTETOMEVEG KOL TIOAUAPLOUEG TUPKAYLEC oOTo TapeABov. H Tmpooextiky HUEAETN TOU
CUYKEVIPWTIKOU Tmivoka odnynoe otnv oamoddoon yla xpron Xpovooelpds Sopudoplkwv
6edopévwv MODIS (Moderate Resolution Imaging Spectrometer). H peBodoloyia 8a Baoiotel
oTNV eKTipnon Twv ocuvBnkwv &npaciag tng {wvtaving Kauong UANG KaBwg Kal Tn SLoypovikn
petaBoAn touc. Mo ocuykekplpéva, olpdwva pe tn Stebvny PPAoypadia, n Enpaocia tng
{wvtaving kauvowung UANG kal n omotoun BpoxumpdBeopun petaBoAr tng SnuUwoupyel TIC
KOTAAANAEG ouvBnKeg yla TNV €vapén Kot toxeia e€amAwon pLag SpLUeiag Saotkig TTUPKOYLAC.
Etol, n epdAvion eKTETAUEVWY TUpKaylwyv Oev mpoUmoBétel amapaitnta tnv Umapén
MAPATETAUEVNG Enpaoiag. Katd ouvémela, n avdaAucn Tng XPOvooelpds twv Sopudoplkwv
Sebopévwv MODIS Ba otoxeUeL oTnV eKTiUNON Kol LEAETN TwV SLOXPOVIKWY cuvBnkwv Enpaaciag
™¢ lwvtoavAg Kavowng UANG Kol TNG CUVOXNG TOU QUTH TIAPOUGCLAZEL Ylot TNV UETEMELTO
npoBAedn Tou KvdUvVou évapéng MupKayLaC.

EMOMEVEG EVEPYELEG

2. Yninpeotia xaptoypadpnong KAPEVWY EKTATEWY

e H edapuoyry Ba OSokipaotel evbedexwg eowteplkd oe TANBOG elkOVwY Kal Ba
S1opbwBOouv Tuxdv odpaipata ou Ba mpokUPouv. NapdAAnia Ba yivouv Kal KATTOLEG
KOAAWTTLOTLKEC TTAPEUPAOELC (T XPWHATA TwV KAAoEWV) av autd KpLBel avaykaio.

e Oa ohokAnpwOei n petddpaon g edpappoyng oto EAANVIKA.

e Oa ouyypadel avahutiko eyxelpiblo xprong.

e JTn ouvéxela Ba eykataotabel oTOUC UTIOAOYLOTEC KATOLWV ETUAEYUEVWV XPNOTWV,
TPOKEIMEVOU  va  YivOUuv XPrOLUEC TAPATNPNOEL Kol Vo ulomotnBolv  Tuxov
TPOTIOTIOLNOELG.

3. Anuoupyia diktn emikvéuvotnTag €vapéng SACIKWY TTUPKAYLWY

e JuMhoyn anapaitntwv SeSopévwy ava oTadLo



e Edappoyn tng pebodoloyiag

4. Avarmtuén tng MAOTIKAG YeWYpadLKAG SLadIKTuaKnC Edapuoyng Tou £pyou
e Juvexng avapadbuion tng yewypadlkng Sladiktuakng ebapuoyng Tou €pyou

ANAEG VEPYELEG

To npdypappa EMNadal napoucidotnke oto Stebvég ouvedplo «Fourth International Conference
on Remote Sensing and Geoinformation of Environment — FFSIG2016» otnv Kumpo ot 4-8
AnptAiou tou 2016.

Mapouciocn Tou MPOYPAUUOTOG TPAYLOTOTOWONKE KAl 0TV NUEPLSA yLa TOV €0PTACUO TNG
maykooulag nuépag dacomoviag pe B£pa «Aacomovia pe to PAEPUO oto pEAovV» otig 21

Maprtiou Tou 2016.

TG 22-25 louviou tou 2016 to Tpoypappa EMaAall mapoucldotnke oto 30 MNaveAArnvio
Juvédplo MoAttiknc MNpoaotaaoiag «Safe Evros 2016».

O Emwotnuovikwg YrevBuvog

lwavvng Z. Mtag

Av.KaBnyntng A.MN.O.



Napdptnua

AsSopéva ou anattovvTaL yia

Emup£poug SeikTeg 1| HETABANTEG TTOU | TOV UNTOAOYLOUO TWV ENMLHEPOU Xpovikn
" G 5 3 < fi petapAnrée A 5 WL 5 .psp c E§icwaon unoAoylopol enpépoug . A e & n’
Asgiktng anatoyvTaL yia Yot Tov UTtoAoyiopd |Seiktwv/petaBAntdv (ti xwpik Seuccirv/pstaBAntiov E§icwon YroAoyiopou Asiktn SakpLTikn Reference
tou Seiktn (Components) (rt.x NDVI) SLOKPLTIKA IKAVOTNTA EXEL TO ue " wavotnta
KkaBéva)
Ty =Ag +A Ty — AxT3a Use AHP procedure
Modis Terra (using 10 days
Land Surface Temperature - LST ) ,th( e Ts=LST PRSP e
Images with grid ce m) T31,T32=brightness temperature of Band 31,32 RN 13
2117 3
Peuing = (1 — NDVL /NDVIgar) + 100 %, oS 5 2 1 3
G302 143
" . Modis Terra (using 10 days NDVli=is the NDVI value of day i A=fire dangerindex
Degree of Vegetation curing-DVC images with grid cell 1km) NDVimax=annual NDVI C1 the degree of vegetation continuity
C2 fuel weight *Litao Wang, Zhou, Weiqi
C3 degree of vegetation curing
ta calcilate FWT by the satellite-derived index C4 landsurface temperature o Zhou, Wang
FMC - C5 equivalent water thickness 10 days Fire danger assessment
~(ad-+ ¢~ d{GVMI+0.13))+ (ad + ¢ - dIGVMI +013)F - (dedla+ b- GVMI - 013 with remote sensing: a case
Equivalent water Thickness-EWT GVMI EWT= T . . 5057 -5 . o
p CR = Appax — /RI(n— 1) = Tl T =0.013<0.1 study in Northern China
a,b,c,d are constant INIR 0.1} — (SWIR +0.02) L12#(5-1)
- - P~ A The characteristic roots and ve ctor for the judgment matrix
Vegetation Continuity Degree-VCD Modis Terra (using 10 days co- (\: L‘) B Sisie the area ofvegetation A-Cwere found that the maximum ofthe characteristic roots
images with grid cell 1km) is 5.057
3VMI - Global Vegetation Moisture Index Wiaat — w’\m‘h;’r( Wfresh=fresh weight
= constanttherespects theratioof | IED] = 041 ST+ 0.14= EWT + .25+ DVC 4 0.06  VCD + 0.14 < FW
Fuel Weight LANDSAT TM 30m resh to dry weight
Man-caused fire occurrence index 11 elements of a fire-weather
(Mcol) observation drivethe various MCOI=IC*Rmc
models that make up the
National Fire Danger Rating
Lightning-caused fire occurrence System. LOI=IC*RL
index (LOI) Observation time (early to -
midafternoon) elements are:
’ 1. Temperature (F) FLI(Fire Load Index)
Burning Index (BI) 2. Relative humidity (%) =
3. State of the weather FL (flame length)=j((SC/60)(25(ERC))"0.46 BI=j1*FL N
. . / Z 2 Bradshaw, L. S., Deeming, J.
National Fire i 4. Ten-minute average 20-ft B} &1 HMCO,HLQI) )/1'41, A 5 d Jack
Danger Rating Man-Caused Risk (Rmc)* windspeed (milh) (6Aog o apBuntrigeivatotn pida) Huepriolec/EBSon  E., Burgan, R. E. and Jack, D.
5. Fuel stick moisture (%) adlaieg (1984). "The 1978 national fire-|
Sys(;elg;(sl)JSA) " ’ npoBAEPELS danger rating system:
Ignition Component (1C) * Elements for the 24-hour period technical documentation.
ding at the ob: tion ti
::E_mg atthe observationtime FLI = The total potential containment effort
Lightning Risk (RL)* 6. Duration of precipitation * see documentation that may be needed onagivenday
(hours)
. 7. Amount of precipitation
Spread Component (SC) (inches)
8. Maximum 24-hour
Energy Release Component (ERC)*
Man-caused fire occurrence index MCOI=IRND(0.01*MRISK*IC) (IRND=round-off function
(Mcol) of ())
11 elements of a fire-weather If itis not lightning, orif it is raining at the time of the
observationdrivethe various afternoon weather observation at the fire-weather
models that make up the X
. B - N N N station,
Lightning-caused fire occurrence National Fire Danger Rating N § R
index (LOI) System. 14 25 percent of the previous day's LOI is used to Cohen, J. D. and Deeming, J.
Observation time (early to account for carry-over fires LOI=IRND(0.25*YLOI) in E.: 1985, The National Fire-
midafternoon) elements are: which YLOI = the previous day's LOI. Otherwise: Danger Rating System: Basic
1T t F
National Fire 3 Rzr;fs:hi';i‘di’w . LOI=IRND(0.10*(LRISK*ICBAR)+0.25*YLOI) ) Equations,
Danger Ratin . f th h FLI(Fire Load Index) Huepriotes/ERSoL Gen. Tech. Rep. PSW-82
8 € Burning Index (BI) 3. State of the weather BI=IRND(3.01*(SC*ERC)**0.46 = adlaiec : - Rep. ’
System (USA) 4. Ten-minute average 20-ft 0.71 % SQRT(BI? + (LOI + MCOD~2 POPAEDELC Pacific Southwest Forest and

(1985) Man-Caused Risk (MRISK)

Ignition Component (IC)

Lightning Risk (LRISK)
Spread Component (SC)

Energy Release Component (ERC)

windspeed (milh)
5. Fuel stick moisture (%)

Elements for the 24-hour period
ending at the observation time
are:

6. Duration of precipitation
(hours)

Agv mepA\pBaveL tnv e§icwon

IC=IRND(0.10*P(1)*P(F/1))

LRISK=CGRATE*LRSF
SC=IRND(ROS)

ERS=IRND(0.04*IRE*TAU)

Range Experiment Station,
us.
Department of Agriculture,
Forest Service, 16 pp
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FMRS
Agdopéva Tou arattovvTaL yLo
Erpépoug Seikteg ) petaPAnTég mol 0V UTtOAO! 0 EMPEPO Xpoviki
) TUPEP 'uc ikteg ) petaPAnTég u T ’vun YIOHO tw'v n’\p,sp uc’ e D e G ) o p vu(n’
Agiktng oroutoUVTaLL yLa yio Tov UTtoAoylopd [Ssiktwv/petaBAntdv (ti xwpkn A —— E§icwon YroAoyiopou Acsiktn Sakpirikn Reference
Tou Seiktn (Components) (r.x NDVI) [ Siakprrikn ikavotnta €xeLto = . wKavotnta
KaBévay)
Temperature
Relative humidity
Fine Fuel Moisture Code - FFMC
Wind speed
Precipitation
Temperature
Duff Moisture Code - DMC Relative humidity )
CFFDRS "Equations and
ipitati FORTRAN program for the
‘ Precipitation ) ) ) . , i i , Hueproteg/ERSop . prog X
Fire Weather lo Tov UTIOAOYLOHO TwV SEKTWY XPELGeTaLva yivel M TOV UTIOAOYLOHO TwV SEKTWY XPELATETAL VA YivEL abuale Canadian Forest Fire Weather
Lot
Index - FWI SloBaoteito reference SlaBaoteito reference R s Index System FWI" Canadian
Temperature nipoPAEPELG .
Forestry Service -
Drought Code - DC Government of Canada.
Precipitation
Fine Fuel Moisture Content -
Initial Spread Index - ISI FFMC
Wind speed
Duff Moisture Content - DMC
Buildup Index - BUI
Drought Code - DC
Average temperature
DC - Drought Code Total rainfall from previous 24h RGRE = ( NDVIo—NDVImin )
NDVImax —NDVImin
Day length
: . I. Aguado, E. Chuvieco, P.
Canadian NDVI - Normalfzed Difference Martin & J. Salas
Drought Code Vegetat]on Index & NDVIid_ ~NDVIid) ~ARNDIs the cumulated relative O DC urooyiotnke and eSopéva nediou kat Daily / 10 days d. "Assessment of forest fire
gco| RGRE - Relatfve Greenness .wm;:ll; i 'MI - ff!;:i?ﬁi?i?ie'ﬁhdféf e HeTEWPOAOY KA Sedouéva v v danger conditions in southern
DEC - Accumulative Decrements of T Spain from NOAA images and
NDVI NOAA-AVHRR images (Aev meteorological indices."
ST - Surface Temperature , ,
ST-AT - Difference between Surface- avavpaqajetm N Xwptn
. avdAuon)
Air Temperature
NDVI/ST - Ratio of NDVI and Surface
Temperature
Average temperature
Total rainfall from previous 24h
N.V. Baranovskiy, E.P.
P(C) Yankovich
Terra/Aqua MODIS (250-1000m) X "Geoinformation Monitoring
. . X Hueprioteg/ERSop R
Fire Danger & (Aev ypadeLmola eikdva , , NES ., of Forest Fire Danger
, EAAuTig mMinpodopia adlaieg X
GIS Nes XPNOLWOTOONKE yla ToV P(C) = W’ rpOBAEEL on the Basis of Remote
UTOAOYLOUO TOU KABEe Seiktn) - P < Sensing Data of Surface
Nrs by the Artificial Earth
Satellite"
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AgSopéva mov aratrtouvrat ylo
Empépoug Seikteg 1 HETABANTEG TTOU | TOV UTTOAOYIGHO TWV ETUEPOUN Xpovikry
. o A . < i petapntée . . CRe B ‘I-IEP q E§iowon urtoloyiopol enpépoug , ., e i .
Asiktng QATaToUVTAL yLa VLo TOV UTtOAOYLoHO |Seiktwv/petaBAntdv (ti xwpwkn SewTiv/petaAnTov E§iowon YroAoylopo Agiktn Stakprtikn Reference
tou Seiktn (Components) (rt.x NDVI) | Stakprrikn ikavotnta £XEL TO HE 1l Kavotnta
KaBéva)
Metproeig nediov
Wd - Dry weight
Wd - Dry weight
FMC v &
FMC= 100* (Wf-Wd)/Wd
FMC (10-h) EMC
FMC(FFMC) FFMC FMC(FFMC) = 147.2 x (101 - FFMC)/(59.5 + FFMC) Aguado, Chuvieco, BorénB
Aev avadbépel Se5opEva OV Once the estimation of the dead FMC was e;nd " Nietlo
FFMC - Fine Fuel Moisture Code olpoTOLEL yLa TOV accomplished and the spatial interpolation ey
XP:K:M (oL TOU generated, the final step of the project was to ) Estimation of dead fuel
FMC-FFMC-10h Yiop integrate the predictions with other factors of fire Hueprioteg moisture content from
CODE Relative humidity risk (not considered in this paper) EKTIUNAOELS meteorological datain
EMC - Equilibrium moisture content Regressionmodelwas appliedin ordertofind the Mediterranean areas.
Temperature most effective indexto estimate FMC Applications in fire danger
assessment"
Relative humidity
Temperature
FMCobs - Observed Values Metproeig nediov
Aev avadpépet Sedopéva mou
FMCest - Estimated Values XPNOWOTOLEL yLa ToV
UTIOAOY OO TOU
Wr - Fresh weight MeTor ot esiou FMC= 100% (WF-Wd)/Wd
Wd - Dry weight proel . (Wh-wd)/
_ f o o — o)
FMC - Fuel Moisture Content Wr- Fresh wglght e P
Wd - Dry weight
NDVI - Normalized Difference NIJllfw Chuvieco, D. Riafio, |. Aguado
Pran O 5w IR
Vegetation Index & D. Cocero
NDII - Normalized Difference Infrared —log(1 —(pran — o) "Estimation of fuel moisture
- g : wi
Index A ey o e —— - ,:: — Hugorote content from
FMC LWCI - Leaf Water Content Index Wetness =0.1509 8, +0.19738; B, + 034068, — 071128, — 045728, a:umostz multitemporal analysis of
Wetness - Tasseled Cap "wetness" Integral = 0.07p, +0.08p, +0.06p, +0.2p, +0.27p. Landsat Thematic
Landsat TM (30m) Mapper reflectance data:
Der. dR _ R —R, Applications in fire
Integral AW W — W danger assessment"
) NDVI, — N
RGRE = g
Spectral derivatives (Der)
RGRE - Relative Greenness
Ts: Surface temperature (in K)
Os - Potential Surface Temperature R:Gas constant
Cp: Specific heat capacity of air 6, =
MODIS Global Land Surface 293 — 0.006521°%
Ts: Surface temperature (in K) Temperature And Emissivity dat  p = 1013 [T
on a 1km 8-day (MOD11A2)
R:Gas constant Fixed value Babu S, Agarwal L.
Fire Danger Cp: Specific heat capacity of air Fixed value Daily/8d "Forest fire danger model
R - (R — Rygna7) aily / 8 days )
Index MODIS Terra Surface NMDI = bandz (Ruana s = Rpana7 based on satellite datasets
NMDI - Normalized Multiband Reflectance 8-day L3 Global Rpandz + (Rbana s — Roana7) using geo spatial techniques"
Di ht Ind
rougnt Index 500m (MODO9A1)
Pi, —Pa
MODIS Terra Surface VARl = ——2
VARI - Visible Atmospheric Resistant i, -
Indexp Reflectance 8-day L3 Global P TP ™ Pi
500m (MODO9A1)
MODIS Fire and Thermal
Daily Fire and Thermal Anomalies (for _lre an ernt\a
validation) Anomalies at 1km Daily
(MOD14) (For Validation)
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AzSopéve o amarolvre L yis
Enépouc belkree i petafintéc mou | Tov Uo Aoy o TwWY EMEpo U . Xpovikr
Eflowan urmoAoyiauod emy Ui
Aclktng ama roldvrea Lyl yid Tov urtohoyiopd | bz ktuv/petafintwy (Tl ywplkg € 621“‘:}? m:m d’:ém & E£lowan Yooy pol Az (ke SLakpiTikeg Reference
Tou bzlkt (Components) (r.y NDVI) | Swakpimikr kavdrra £z To RO LKeVET T
kaBéva)
Fyel Type Map (Fi)
Landsat TM (30m)
Road Buffer (Rj) Razali, Nuruddin, Malek,
Patah
FHRI - Fire FHRI=Fi=1-5+Rj=1-5+Ck=1-5 (émou |, ], k, =fire P “Eorest fire haazan:l ratin
Hazard Rating hazard rating indices for fuel type, road buffer and u:g:gw assessment In peat swamg
Index canal buffer) e n P P
forest using Landsat thematic
mapperimage "
Canal Buffer (Ck)
FFMC - Fine Fuel Moisture Code
DMC - Duff Meoisture Code , LEBLON, ALEXANDER, CHEN,
DC-D ht Cod Metarizes nedlou WHITE
- Drought Code
FwI BUI - Buiduo Index Daily / 10 days "Monitoring re danger of
NDVI- Normalized Difference northern boreal forests with
Vegetation Index NDM_A\Z:'E:S‘E:L ]sn owmelt NOAA-AVHRR NDVIimages "
ZINDVI - Cumulative NDVI
Temperature
FWI - Fire Weather Index W'hd SpeeFI . -
Relative Humidity FIl = E widg;
Rain
. j=I1
Fuel Models MSE = 1 " ;:)r ev?}uauon of )
] 10-h Fuel Moisture MSE = ;Zm —dy) e performance
FHI - Fire Hazard Index R k of NN . S .
Elevation FII = w,FWI + wiFHI + w.FRI
Aspect Vasilakos, Kalabokidis,
i Hatzopoulos
Fire Ignition Primary/Secondary Road . i}
Index (FIl Network Integrating new methods
Power lines Thelogistic functionthat The vector of weights wwas calculated by the and Ioolsmf‘lrfdangerr‘allng
Urban areas 1 :’[:Z:’:;‘E;‘:‘S;‘:S\i:lmls AnalyticHierarchy Process (AHP), asproposed by
o land fill f(z) = T necessayfor the : Saaty (1930). More specifically, the AHP was used
FRI - Fire Risk Index Recreation areas T im plementation of non for the calculation of the three indices’ weights
Agricultural land linearityin then etwo rk after a pairwise comparisonamang the indices
Month/Day of the we ek usinga relative importancescale
Quickbird
Landsat Tm (to mask the
douded areas)
" MODIS (2000 -2009) 8-d
Innovative NDII-b6 - Normalized Difference om nsiti curface re]llen::te
graph the oretic- Infrared Index —band 6 P (500m) NDIIb6 = (Band2 — Band6)/(Band2 + Band6)
basec:n G. Caccamo,L. A. Chishelm,R.
anpmar' 0 Sikxy (NDIIbB value of pixel k A. Bradstock, and M. L.
monitor ?re for month xin yeary) Puotinen
danger using 8days -
rematel s th | ¢ I ) . Using remotely-sensed fuel
v Ty atkxfis the mean value of pixe Ziay = (Sliy = 0xx) /0kx connectivity pattems as a tool
sensed for month X over n years) forfire danger monitoring”
attems of d
P v okx(x is the standard deviation
fuel )
. of pixel k for month x overn
connectivity

years)
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Empépoug Seikteg ) petaPAntég nov

AeSopéva mou anatrolvrat ylo
TOV UNTOAOYLOHO TWV EMHEPOUG

’ . . Xpovuiy
Agiktng QATOUTOUVTAL YL YLOL TOV UTLOAOYLONO |Seiktwv/peTaBAnTtwy (Ti xwpkn Etloec un?hokuou E",l S E§iowon YroAoylopou Agiktn Swakprrikn Reference
tou Seiktn (Components) (rt.x NDVI) | SLakpLTIKA IKavoTnT £XELTO Camssry e o wavotTnta
KaBéva)
Number of dry days since the last Chowdhury, E.H. and Hassan,
precipitation (W) w Q.K. (2014). Operational
Russian N = Z(Ta —D) =T, perspective of remote
Nesterov Index Air Temperature in degrees Celsius AeSopéva and = Hpeprioteg sensing-based forest fire
(RUS) (Ignition (Ta) at 15:00 local time HETEWPOAOYLKOUG OTAOHOUG - npoPAéPELg danger forecasting systems.
Index - N) ISPRS Journal of
Dew Point Temperature in degrees Cel Photggrammetry and Remote
Sensing, 104 (2015), 224-236.
FWI - Fire Weather Index (Canadian tem?eraturelof ar -
Index) (calculated for 85 re.latl\{e humldlty.ofthe _a" , ,
. . direction & velocity of wind Sev avadépet e§iowon
meteorological stations and (10m height)
spatialized to a resolution of 1.1km) rainfall in the last 24 hours
\CRIF - Bugalho, L. and Pessanha, L.
. "THE FOREST FIRE RISK INDEX
Portuguese ) FUEL =2 (Ak*Rk) ICRIF = a*FWI*Fuel *f{(NDVI) Huepriotes (ICRIF) OPERATIONAL
forest fire Fuel Map obtained from the TpoPAéPELg PROCESSING AND
dangerindex Structural Index: Fuel Map Land Cover Database CORINE where N
2000 (100m) Ak - Total area occupied by each class VALIDATION.
Rk - risk weight foreach class
NDVI - Normalized Difference
Vegetation Index NOAA - AVHRR images (1.1km) NDVI =(Ch2-Ch1)/(Ch2+Ch1)
Historical records of fire events (10km
grid)
Information on vegetation stage
adapted to the spatial resolution of
10km
Land Cover Type 3 classification MODIS (MOD12Q1) (&ev
pyr’:)duct ava¢épsfxmplkﬁ?xvgkuon) Bisquert, M., Sanchez, J. and
Caselles, V. (2011). "Fire
danger estimation from
1 ;
Fire Danger NDVI - Normalized Diffe.renc? Pfire = 1 + e PBaeviAEVI-Bperiod 16 days hﬂg?;?i:::ﬂp{;i?:?gn
Index Vegetation Index (contained in . X
Galicia region (north-west
MODIs) 16-day composites of MODIS for Spain)." International Journal
6 years (2001-2006) (MOD13Q1 of Wildland Fire 20(3): 465-
vegetation indices 16-day L3 473.
Global 250m)
EVI - Enhanced Vegetation Index
(contained in MODIS)
The conditional probability (Pfire) of a fire occurring
for a given AEVI and a period-of-year
NDVI - Normalized Difference MODIS 16-day image composite —
Vegetation Index (contained in O Normalized Difference Vegetation Index Ry
MODIS) containing processed NDVI & - -
- EVI for 6 years (MOD13Q1) Soil Adjusted Vegetation Index AV = Pen T+ L=025
EVI - Enhanced Vegetation Index (250m) N 1
(.cont.alned o MODIS.) i — LA RS T 1+exp(-2)’ 2ty xtBodet Bk Bisquert, M., Sdnchez, J. M.
SAVI - Soil-Adjusted Vegetation Index Gﬁﬂ:rvaa-o:im)-pl'_—ﬁl') and Caselles, V. (2014).
Fire Danger  NDII - Normalized Difference Infrared Global Enviroumental Monitoring Index o o=l 4150, +05p P=the probability of fire "Modeling fire dangerin
Index Index +pi+05 xi = the independentvariables 16 days Galicia and Asturias (Spain)
GEMI - Global Environmental Normalized Difference Water Indes o= 2285 a and Bi = the coefficients of the from MODIS Images." Remote
Monitoring Index MODIS 8-day image composite 2 equation to be adjusted Sensing 6(1): 540-554.
NDWI - Normalized Difference Water = for 6 years (MOD09A1) (S500mM)  TVisble Atmospheric Resistant Index m’:—pf,f"p
Index - ﬂ‘_ﬁ"
VARI - Visible Atmospheric Resistant Enhanced Vegetation Index 1 22:m

Index
GVMI - Global Vegetation Moisture
Index

(p, +0.D-(p, +0.02)
(p, +0.0)+(p, +002)

GVMI =

Clobal Vegetation Moizture Index
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Aedopéva tou arattovvat yLo

Emupépoug Seikteg 1 METABANTEG TTOU | TOV UTIOAOYLGHO TWV EMUEPOU Xpoviki
) HEPOUG < i KeTapi n‘ 5 V| T Lok 3 ’psp C E€icwon unoAoyLopoy enipépoug . s y ﬂ'
Agiktng yla yla tov ylopé |deiktwv/petapAntwv (ti xwpiki Ty g E¢iowon YroAoylopou Asiktn Slakprriky Reference
Tou Seiktn (Components) (r.x NDVI) | SlakpLTik tkavotnta £XELTO = g wavotnta
kaBéva)
MODIS 8-day composite of
Ts - Surface Temperature surface temperature images of
2011 (1km) DV =26~ Pass m
MODIS 8-d ite of o e
NDVI - Normalized Difference " f;’ayc:ompt?m € O ahere, i the sarfice rflctnce vales of the NIR (centred at 086y} ad red Chowdhury, E. H. and Hassan,
N Vegetation Index suriace reflectance IMages | (cenered at 0645 ym) specirel bunds Q. K. (2013). "Use of remote
Forest Fire (500m) . : : .
. . | . sensing-derived variables in
Danger . . MODIS 8-day composite of Aev xpnotponoincav &icwon unoAoylopou Tou 8days ifi=8 R .
. NMDI - Normalized Multiband . f . . developing a forest fire
Forecasting surface reflectance images Seiktn (i+1 period) d P ) N
System Drought Index (500m) anger forecasting system.
MODIS 8-d ite fi Natural Hazards 67(2): 321-
-day composite fire
Fire spots (used to validate the shot images zorval’i)datin the 334.
outcomes of the FFDFS) P 8 s
results
MODIS - derived annual land cover
MCD12Q1 v.005 (500m;
composite map (2008) (500m) Q ( )
454 8-day composites from the
NDWI - Normalized Difference Water ~ MODIS surface temperature
Index product MODO9A1 (500m)
(February 2000- December 2009)
Daily maximum temperature Tmax for
the period 2000-2009
Hiin = 72,1761 = 1.4181T i + 0.0049H Huesca, M., Litago, J., Merino-
Minimum relative humidity Hmin for Elevation (DEM; i i
th 0d 2000-2009 (DEM) where H is the elevation obtained from the DEM of Navarre. de-Miguel, S., Cicuendez-
e perio Trmax Lépez-Ocafia, V. and Palacios-
Digital Elevation Model (DEM) at Orueta, A. (2014). "Modeling
Fire Potential 1:25000 scale (10m pixel size) FPIypy; = 100 % (1—FMC) = a-vo a.nd forecas_nng MODIS»bafed
ind 1lyear Fire Potential Index on a pixel
naex .
Fuel type map at 1:50000 scale (13 fuel FMCL 1.28%EM basis using time series
types included established by NFDRS) OHR=1.28 C models." International
Journal of Applied Earth
FMC10HR
FMC - Fuel Moisture Content i
The extinction moisture Observation and
FMC10HR - the ten-hour-time-fine Ve Geoinformation 26: 363-376.
fuel moisture
The extinction moisture (EAAu
xtnett ' 'u (EMureis Aev avadépovtat ato apbpo
Tnpodopia)
VC (2o Kkeipevo avaypadetal pévo n NDWI
ouvtopoypadia)
EMC - Equilibrium moisture content ~ Aev avadépovtat oto dpbpo
Ecoregion Map
MODIS-based 8-day composites
Ts-Surface T " of Ts images for the fire seasons
S-surface lemperature
P (April-October) of 2006-2008
(1km)
TVWI-Temperature-Vegetation
NDVI, Ts
Wetness Index Maps (500m) . . Akther, M. S. and Hassan, Q. K.
_ Ps60 nm — (P1640 nm — £2130 nm) " .
MODIS-based 8-day composites NMDI= P60 nm + (P1640 nm — p2130 nm) (l) (2011). "Remote sensi '?g_
NDVI - Normalized Difference of surface reflectance images where p is the surface reflectance values for the corresponding & A d based as:essment of:re |
Fire Danger ’ 8 - NIR band (centered at 860 nm) and SWIR bands (centered at Aev xpnotponoincav e§icwon unoAoytopol tou anger conditions over borea
Map Vegetation Index for the fire seasons (April 1640 and 2130 nm). The NMDI values may vary in the range Seixtn 8days forest." Selected Topics in

8-day composites of NMDI-
Normalized Multi-Band Drought Index
Maps (500m)

Historical wildfire database for the
fire seasons of 2006-2008

October) of 2006-2008 (500m)

MODIS-based 8-day composites
of surface reflectance images
for the fire seasons (April-
October) of 2006-2008 (500m)

0 (ie. indicating the driest conditions) to 1 (ie. the wettest
conditions)

Applied Earth Observations
and Remote Sensing, IEEE
Journal of 4(4): 992-999.
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AgSopéva mou arattouvrat ylo
Enipépoug Seikteg 1 pETABANTEG IOV | TOV UTTOAOYLONO TWV EMHEPOUG

Agiktng QTOUTOUVTALL YLOL VLot TOV UTtOAOYIoNO |Seiktwv/petaBAntdv (ti xwpkn
tou 8eiktn (Components) (rt.x NDVI) | SLaKpitiki tkavotnta £XELTO
kaBéva)

E§iowon unoAoylopou empuépous

E€il Y: U Acil
Seuciov/petaBAToY ¢iowon YrioAoyiopou Agiktn

Xpovikn
Slakpruikn
wavotnta

Reference

Normalized Difference Vegetation Landsat TM & ETM+ (30m) for

Index (NDVI) the period of 1992-2002
Normalized Difference Moisture Landsat TM & ETM+ (30m) for
Index (NDMI) the period of 1992-2002

differenced Normalized Burned Ratio  Landsat TM & ETM+ (30m) for
(dNBR) the period of 1992-2002

Fire occurrence Landsat TM & ETM+ (30m) for

Tasseled Cap Greenness & wetness

NDVI=(NIR-R)/(NIR+R)=(TM4-TM3)/(TM4+TM3)

NDMI=(NIR-SWIR)/(NIR+SWIR)=(TM4-
TMS)/(TM4+TMS5)

NBR=(NIR-MIR)/(NIR+MIR)

Lozano, F. )., Sudrez-Seoane,
S. and de Luis, E. (2007).
"Assessment of several

spectral indices derived from

probability the period of 1992-2002 Aev avadépetat lyear multi-temporal Landsat data
modelling Maps of burned areas within the for fire occurrence probability
period of 1992-2002 as a data source to dNBR Landsat imagery (30m) for modelling." Remote Sensing
generate the binary dependent the period of 1992-2002 (Aev of Environment 107(4): 533-
variable fire occurrence (1) or no avadpEpeL AemTopEPELEG) 544,
occurrence (2)
Rasterized predictors (characterized DEM (30m)
landscape features) 30m (see Ix6Aa)  Linear features (see IxoAia)
Acquired from the Georgia
Live woody FMC data Forestry Commission Weather Resulted regressed leat square equation Qig= Mf [Cpw (373-Tf)]+Mf*V+Cpd (Tig-Tf)
NFDRS data Retrieval System ‘:Vg_e'f:H .  oreinit
Aqua MODIS Land Surface FMC woody = 19059*(NDVI/ST)+74. -leg(;racet?onea':iLgJ;o‘?srteﬁ:c::tent):FMC/lOO calculated
NDVI/ST - Ratio of NDVI and Surface TZT;Z:?T:(I:])(:EI)IEZ?;:S f-rg;‘u',\/::(;zl(sthe specific heat of dry water and wood)=fixed Dasgupta, S., Qu, J. J. and Hao
Temperature (used for correlation : value O ’
Fire with the live woody FMC data) f\qua MODI‘S Calibrated *V (the latent heat of vaporization of water)=fixed value ) X. (290§)_- E_ies-gn of a
- Radiances 5-Min L1B (1km) for *Tf (fuel temperature)=MODISLST daily/8-days/16-  susceptibility index for fire
Susceptibility *Tig (ignition temperature of wood)=fixed value . e "
Index 10 cloud-free days days risk monitoring." Geoscience
Surface temperature values as a proxy Aqua MODIS Land Surjface FSIL= [(Qigavg - Qig)/Qigavg] * 100 and Remote Sensing Letters,
for Fuel Temperature Temperature (LST) Daily L3 where: ‘ . ) |EEE 3(1): 140-144.
Global (1km) for 10 days *FSIL = Firesusceptibility of livefuels
Aev katdAaBa yia oo Adyo Aqua MODIS Geolocation Fields *Qigavg = average heat energy of reignition calculated
XpnoworotBnkav oL CUYKEKPLUEVEG  5-Min L1A (1km) for 10 cloud- usingthe average FMCand Ts of the specific 10 days
ELKOVEG free days
FMC woody NDVI/ST
Roads map D)
Asp?ct (ms_ola_tlon) i I 1+ IS Hernandez-Leal, P., Arbelo,
F!re statistics Y=dependent variable (FRSI-Fire Risk Static Index), M. and Gonzalez-Calvo, A.
Fire Risk Altitude & 5.|°pe Xi=independent variables (thematic variables), a,Bi=real (20086). "Fire risk assessment
Assessment Type of vegetation cover numbers 10days using satellite data.”
Global Land 1 km AVHRR data (7 X
. Advances in Space research
7 NDVI 10-day composites cov’\(‘ell?izlglt(:l-:x:i(:rg??;:]e;()}?:o FRDI (Fire Risk Dynamic Index) = (1-NDVI)*FRSI 37(4): 741-746.
June to 21-30 August
Live-ratio NDVImax Live-ratio = 0.25+0.50*— o/ MeX
NDVlabsolute-max Ldpez, A. S., San-Miguel-
relative humidity, air FilOhr =128 x enie Ayanz, J. and Burgan, R. E.
temperature (corrected for e (2002). "Integration of
Fm10hr=Ten Hour Lag Fuels soI'ar heating, Ssv KC(T[!)\G'BQ o TR R FPI = 100* (1-Fm10hrcorrected) *(1-Lr) satellite sensor data, fue‘l
Forest Fire Risk TIOTE KaL ylatt eywe autn n ‘ o FPI =Fire Potential Index computed for the years daily type maps and meteorological
816pBwon) eme=210606+ 00003563 x b —0.00035 x bf x 1~ 048319 s bf. if hf & 50 1995-1996 observations for evaluation of
European Natural Vegetation . - forest fire risk at the pan-
Fuel type map ene=00329 4081073 x hf— 00000578 x hf cif, if A< 10

European CORINE land cover
NDVImax
NOAA-AVHRR optical bands

NDVlabsolute-max (1994-1998)

hf and tf = the relative humidity and the air
temperature, respectively corrected fore solar heating

European scale." International
Journal of Remote Sensing
23(13): 2713-2719.
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AgSopéva TIoU arattoUvTa yio

S1I0NDVI i | th
maximum value syntheses ' yT) composites (510 NDVI
DWI - Normalized Difference Water Indt  maximum value svntheses)

daily precipitation, maximum

KBDI - Keetch-Byram drought index
temperature

Aev avadEpeL wg urtohoyileL tov KBDI

Enpépoug Seikteg ) HETABANTEG TTOU | TOV UTTOAOYLOMO TWV EMLUEPOUG , | g Xpovikn
. , . . e . E§iowaon unoAoylopou empépoug , L, i
Agiktng anatoyvTaL yLa yia Tov UrtoAoyLopd |Seiktwv/petaBAntwv (ti xwpwkn SeuTio/peTaBAnTioy E§iowon YroAoyiopou Agiktn Sakprrikn Reference
Tou Seiktn (Components) (rt.x NDVI) [ Swakpirikn kavotnta £XELTO = o wavotnta
KaOéva)
. . SFI =1+100 30s + 10a + 5r+ 2
NDMI - Normalized Difference MODIS Terra Level 1B data 500m + v+ 30s +10a + 5r+ ze
Moisture Index resolution (August 2, 2002) where: SFI=Structural Fire Index, v=vegetation moisture,
s =slope, a =aspect, r=distance to roads, e = elevation
Elevation DEM with 30 m resolution
Slope & Aspect DEM with 30 m resolution FRI=7 +Vt +5%(S+A4) + 3+ (Dr + Ds)
Road network with 1:50000 (NIR—MIR) o . § Adab, H., Kanniah, K. D. and
. . NDM[ = ———= where: FRI=Fire Risk Index, Vt=vegetation moisture, Dr= | .
Distance from roads scale and 30 m resolution ) ) (NIR+M{R) distance to roads, Ds = vicinityto settlements Solaimani, K. (2013).
(includes all the major and (Normalized Difference Moisture Index) "Modeling forest fire risk in
Forest Fire Risk Road network with 1:50000 daily the northeast of Iran using
Vicinity to settlements scale and 30 m resolution (100w + 50s + 25a + 10 = (r + ¢) + 5e) remote sensing and GIS
(includes all the major and HFI = 10 techniques." Natural hazards
minor roads and settlements) 65(3): 1723-1743.
MODIS hotspot data (NASA)
spot data (for the validation of the outy 1km resolution for the period
2001-2003 where: HFI=Hydrid Fire Index, c = vicinity to settlements
Digital topographic map of northeast
Iran (used for the DEM validation)
Black and white aerial photos FRI = 10SCi + 2ALj + 25Ak + 351 + 2ISm
Forest cover type maps for the years with an average 1/25000 scale
where:
1987, 1995, 2004(scale 1:25000) (used G d t ith FRI = relative numerical rating of fire risk
as ground truthing) round measurements wi SCi =species composition (5 classes)
300*300 sampling points ALj = proximity of agricultural lands to forests
K SAk = proximityto settlement
Fuel type map (9 fuel types) (1987) Landsat TM image of 11.5.1987 M =5|§;fo‘amc't;(ii‘ea5;:;e" areas
Landsat ETM i f 25.7.2000 1sm =insolation (9 classes) ) ) Saglam, B., Bilgili, E.,
Fuel type map (11 fuel types) (2000) andsa Image o e i,j,k, I, m=subclasses determined by the fire risk potential Dincdurmaz, B., Kadiogulari,
Slope Digital topographic maps (scale A. I. and Kiiguk, O. (2008).
Forest fire risk Insolation 1:25000) FDI = SCI2(CCn 4 SD 4 SI 4 IS monthly "Spatio-temporal analysis of
Digitilized forest stand type map Analog Forest stand type mans = SCI*(CCn + SDp + SL+ 15m) forest fire risk and danger
(1/3000 to 1/5000 screen view scale) 8 VP P where: using LANDSAT imagery."
. . FDI =fire danger potentialindex .
Species composition Fuel type map (prion xdptn SCi =species composition (5 classes) Sensors 8(6): 3970-3987.
P P avaloya pe To £T0G yia To CC=stand crown closure (5 classes)
SD=st fstand development (6 ck
Proximity of agricultural lands to forest sl =5|5°;§ef::t:, (:da::ees)upme (6 closses)
Proximity to settlement areas 1Sm =insolation (9 classes)
Stand crown closure
Stages of stand development
ov. = Dbl Hardy, C. C. and Burgan, R. E
Vegetation moisture content Metproeig nediou MOVl (b,+h,) Uy vl
AL (1999). "Evaluation of NDVI
Monitoring of where b, = ADAR5000 Band 2 and b, = ADARS000 Band 4. for monitoring live moisture
Live Fuel dail in three vegetation types of
Moisture ADAR 5000 bands (Red & NIR) Y the western US."
'I - Normalized Difference Vegetation Ir with 0.5km spatial resolution Photogrammetric Engineering
(daily from May to October) and Remote Sensing 65: 603-
610.
Fire activity data (arson fires were Verbesselt, J., Jonsson, P.,
selected) (for the evaluation of the Lhermitte, S., Van Aardt, J.
selected indices) NDW] = PNIR — FSWIR and Coppin, P. (2006).
Daily precipitation ’ PNIR + PSWIR "Evaluating satellite and
Fire Risk Maximum temperature 10days climate data-derived indices
Indicators 10-day SPOT VEGETATION (SPOT as fire risk indicators in

savanna ecosystems." |IEEE

Transactions on Geoscience

and Remote Sensing 44(6):
1622-1632.
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AeSopéva TOU analtouvVTaL yla

Empuépoug Seikteg ) HETABANTEG TOU | TOV UTLOAOYLONO TWV EMUEPOUG Esi A , , Xpovikn
q - - q i o iowon uTtoAoyLoHOU EMLUEPOU , L, A
eiktng QIaULTOUVTAL VIO Yo TOV UTtOAOYLIOMO (Seiktwv/petaBAntwy (ti xwpkn Sewtiov/peTaBANTEV iowon YroAoyiopoU Agiktn LOLKPLTIKA eference
A Ao Seiktwv/petaph LCMLE AL E Yok A 8 Ref
tou Seiktn (Components) (r.x NDVI) | Slakpirikr ikavotnTa XL To HE L wavotnta
KaBéva)
& NDVI(idy +1) =NDVI(id; )
ARND= 5 NDVI(i; |
- (Lopezetal. 1991)
ARND - Cumulative Relative NDVI where:
d ARND=cumulative relative NDVI decrement
ecrement NDVI=dailyvalues
idh=theimage of thedate h
d1,d2=the datesof available NDVIimages
" NDVI(t;) ~NDVI(t,—
45, 3o NDVI() “NDVI(1)
. o fi—ti-
GRNrel - relative percentage of (Illeraet al. 1996)
greenness where:
ASn=accumulated slope of the temporal evolution ofthe NDVI
curve
NDVI=maximum value composit computed on every 10days
. 7RN b = 100(NDp — NDpyis )/ NDsas
NDVI daily values GRNugs = 1W0{NDy—NDia ) D(Eil hinketal. 1990)
where:
GRNabs=absolute percentage of greenness
NDmax& NDmin=the max&min NDVIvalues observedin a
historical series ofimagesfora given pixel
GRN;g=100(NDy ~NDy}/(NDygy—NDyin) Lasaponara, R. (2005).
(Burgan et al. 1997) "Inter-comparison of
Asn - A lated slope of th where: AVHRR-based fire
) sn - Accumulated slope of the " - I . = i I
Fire ) P Time series of daily acquired GRNrel=the value of relative percentage of greenness susceptibility indicators for
o temporal evolution of the NDVI curve o NDo=the observed NDVIfora given pixel ) !
susceptibility AVHRR satellite images (1996- NDmax & NDmin=the max & min NDVI values fora given daily the Mediterranean
indicators 1999) (1.1km) pixelduringthe whole study period. ecosystems of southern Italy."

GRNabs - absolute percentage of
greenness

VDI - Vegetation Danger Index

Ts - Surface Temperature

NDV

“T. + h (Prosper-Lagetetal. 1998)

The two parameters a &b have to be defined by using a
statisticalanalysis ona time series considered significant for the
region considered.

& NDVI(d,)—NDVI(d,_,) ‘
\01:27&%4

-l

(Lasaponara 1998)

where:

VDI=Vegetation Danger Index

i=the image numberinthe considered series (from Mayup to
the daythe mapis computed)

NDVI=dailyvalue

di=the date of a givenimage

p a 1998)
where:

TDI=Thermal Danger Index

i=the image numberinthe considered series

di=the date of a givenimage

Tj=the AVHRR-derived surface temperature

Fire Susceptibility Index=VDI*TDI

International Journal of
Remote Sensing 26(5): 853-
870.
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AeSopéva TTou anaLTovvTaL yLa

Empépoug Seikteq fj ETaBANTEG TTOU | TOV UTTOAOYLIOHNO TWV ENHEPOUG . , , Xpovikr
. , e 2 ! Egicwon uroAoyiopol empépoug . - .
Agiktng AIaUTOUVTAL yLa YLo TOV UTtOAOYLOpO |Seiktwv/petaBAntwv (ti xwpikn s ov/ AT E§iowon YroAoyiopou Agiktn Sakprtikn Reference
: 2 a n EIKTWV/HETaPANTWV "
Tou Seiktn (Components) (r.x NDVI) | Sakpitikn tkavotnta £XEL TO = x wavotnta
KaBéva)
DTM (1:10000 scale) 4 Hierarchical Levels of the Wildland Fire Danger Index
Land use (1:10000 scale) |
=
Road network (1:10000 scale) I
Railroads JJ p— \ de Vicente, J. and Crespo, F.
R g o : .
Power lines (1:10000 scale) f z (2012). "A new wildland fire
Land cover (1:50000 scale) dangerindex for a
Fire Danger  Species flammability (1:50000 scale) o) ‘ Daily Mediterranean region and
Index Type of vegetation (1:50000 scale) . - P ‘ some validation aspects.”
Fuel model (adapted to the 13 —— International Journal of
standard fuel models of Anderson Wildland Fire 21(8): 1030-
oo
. . —— 1041.
Daily forecasts (0.5-km grid) —_— !
e L Cgrwns
Historical fire records & data (for &
index validation)
FFDI = 2 exp( - 0.45 + 0.987 In DF -+ 0.0338T - 0.0345H
+0.0234U) (1)
The drought factor, which ranges from 1 to 10, gives an estimate of
the fuel available for combustion. It is a function of the time since
last rain, the amount of rain that fell and the dryness of the soil
(Keetch and Byram, 1968; Mount, 1972; Griffiths, 1999).
dry-bulb temperature from 1/11/2006 - - — T
t031/3/2007 (half-hourly data) GFDI4 = exp( — 1,523 +1.027In(Q) - 0.009432(100 - €)'
o alf-hourly data - =z
+0.02764T - 0.2205VH +0.6422VT )
Here T is dry-bulb temperature (*C), H is relative humidity (%), U is|
the wind speed (kmh~') and Q is the quantity of fuel (tha~'). The
degree of grass curing C describes long-term effects on the mois-
ture content of grassland fuels and is determined through the
interaction of precipitation and temperature patterns with the
growing cycles of individual grass species (McArthur, 1966).
GFDIS
3.35W exp( —0.0897m+0.0403U), m< 18.8, @
0.299Wexp( - 1.686 +0.0403U)(30-m), 188<m<30. '
Here W is the fuel weight (tha™') and m is the fuel moisture Sharples, J., McRae, R.,
gi le Fi content (%), which is given as a function of dry-bulb temperature, Weber, R. and Gill, A. M.
imple Fire relative humidity and curing as WA o )
Dan ) 977 LA 06H ) 3000 ) (2009). "A simple index for
ger Rating m i 0.00854H + > 30 Daily assessing fire danger rating."
. . ing fi ing.
Index relative humidity from 1/11/2006 to ) s 8 ) 8
FFWI = anv/1 5 U2, (5) Environmental Modelling &

31/3/2007 (half-hourly data)

wind speed from 1/11/2006 to
31/3/2007 (half-hourly data)

where a is a calibration factor and 7 is the moisture damping
coefficient given by

e - 2 epmy?
n=1-2(35)+15 05(35) -
Here m is the equilibrium moisture content of the fuel, which is
modelled as (Simard, 1968):

{003 +0.2626H - 0.00104HT, H <10,
m=

1.76 + 0.1601H - 0.0266T, 10 < H < 50,
21.06 — 0.4944H + 0.005565H2 — 0.00063HT, H = 50,

In the following sections we will ignore the calibration factor in (5,
as it has no be. g on the methods of comparison employed

therein.

max(Us, U) @
FMI

where we have used the FMI as a surrogate for fuel moisture

content. In equation (7), U denotes wind speed in kmh™! and Uy is

some threshold wind speed introduced to ensure that fire danger

rating is greater than zero, even for zero wind speed. In what

1kmh .

F=

follows we have taken Up

Software 24(6): 764-774.




FMRS 5" EvéLdueon Texvikr EkBeon
AeSopéva tov arattovvral ylo
Empépoug Seikteg 1 petaBAntég mol 0 oo ) ETUPEPO Xpovikn
) TUMED 'uq iKteg ) petaPAnTég u T 'vun VLOH tw'v n:‘lusp uc' E€{owon urohoyiood emyiépoug ] o p vum'
Asgiktng artouTolvTOL YLaL yia Tov urtoAoylopd |Seiktwv/petaBAntwv (ti xwpki SeTiv/ueTa ATV E§iowon YroAoyilopou Agiktn Srakprrikn Reference
tou Seiktn (Components) (rt.x NDVI) | Siakpirikn ikavotnta €xeLto hE L wKavotnTo
KaBéva)
8-day composite of Ts (surface
temperature)(1lkm) Gap-filling algorithm
NDVI - Normalized Difference
Vegetation Index MODIS 8-day composite (1km)
NDWI - Normalized Difference Water from 30 March—6 April to Chowdhury, E. H. and Hassan,
New Daily- Index 22-29 September Q. K. (2015). "Development of
Scale Forest  daily precipitable water (PW) (1km) () = X(0 = 1) + [F(0) pm = X = D] ] Hueonola anew daily-scale forest fire
Fire Danger (30 March to 29 September - 6t 6Tiwg whers, X(i) and X(i - I} are the in-flled an h n uég;s-,b danger forecasting system
Forecasting MODIS) POPRUN using remote sensing data.”
System Annual land cover map (2008) derived nd m ¥ m is the window size in the range 3 % 3 o 15 % 15 ) ) Remote Sensing 7(3): 2431-
v Y ver map (2008) derived 1<\ 1eD 1201 v.005 (500m) e e s e sase e73)
from MODIS (500m) 2448.
Historical wildfire information (2009-
2011 fire seasons) (fire number, fire
start date, fire location, and burned
area)
Land Surface Temperature (LST) <k Carmelo Cammalleri * and
Standardization of LSTvalues: zx,i,k= ﬁ Jurgen Vogt (2015). "On the
o xi,kis the monthly average variable for the i-th Monthly Role of Land Surface
Drought SMbenchmark dataset (Soil moisture MOD11C3 (~5.6 km at the month at the k-thyear, x,i and x,i are the composited Temperature (LST) as Proxy of
Monitoring =~ Maps used for the validation of LST) Equator) long-term average and standard deviation of the P Soil Moisture Status for
variable x forthe i-th month, respectively average Drought Monitoring in
Europe" Remote Sensing
AT, ALST, Ta Journal 2015, 7, 16849-16864.
Worldclim database (1 square
Temperature .
kilometer)
L Worldclim database (1 square
Precipitation '
kilometer)
Slope DEM 25m
Fuel Combustibility LANDSAT TM (30m)
Scatter Indicator George Mitri, Mireille Jazi,
and David McWethy
Wildfire Risk Boundary Indicator (2015)."Assessment of
. X , , , KBDI has a Wildfire Risk in Lebanon Using
Estimation Xpeldletat va yiveL avayvwon Tou paper yla va yivouv ) )
X , R monthly Geographic Object-Based
(KBDI - Fire avtAnmrot ot Intervals and Categories of the composited \mage Analysis”
Potential Occupation Indicator Replacement Value Index P e . ¥ > .
average Photogrammetric Engineering
Index) g
& Remote Sensing
Replacement Value Vol. 81, No. 6, June 2015, pp.
499-506.
Environmental Value
Overall vulnerability
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Canadian Fire

b
QraEwreanom)) + c(EWTcanopy) — 0.13

a=1.53, b=-IAO, c=-0.000099, d=0.000517

DAESOMEVQ TIOU ATTALTOUVTOL YLOL
Emupépoug Seikteg 1 METAUBANTEG TTOU | TOV UTTOAOYLOMO TWV EMIUEPOUG e R e Xpoviki
Agiktng QATOUTOUVTOL YL VL0, TOV UTTOAOYIoHO |Seiktwv/petaBAntv (ti xwpkn Seuctiv/ueTaBANTY E§iowon YrioAoylopou Aciktn Srakprukn Reference
Tou 8eiktn (Components) (rt.x NDVI) | Siakprtikn ikavotnta €XELTO = . wavotnta
kaBéva)
NDVI - Normalized Difference
Minbin Jiang et al (2012).
Vegetation Index NDV| =R ZRed i = (IRH0.D—(SWIR+0.02) WEctimati 8 ( : )
Vegetation NIR+Red 7 (NIR+0.D) +(SWIR+0.02) Estimation of Vegetation
Water Content Global Vegetation Moisture Index vwe 2ad s~ d(GUMI+ 0.13) + Blad +c - d(GVMI+ 0.13)2 - (4dcla +b - GVMI -0.13) Water Content Based on
(VW) (GvMI) MODIS MYDI3A2 (1km) I 2cd 16 days MODIS : Application on Forest
Estimation EWTcanopy
* There are mistakes in the article... GVMI=a+

Fire Risk Assessment" 978-1-
4673-1104-5/12/$31.00 ©2012
|IEEE

Weather Index
(Adaptation to

Experimental measurements in the
the

ww+wd
=~wa * 100

. _ plp2-mp3
FFEMC:F = pl+m

DMC: P = Po + 100K

Statistical equation were used in order to create the
adapted globally FFMC and DMC models.

Stefano Chelli et al (2014).

"Adaptation of the Canadian
Fire Weather Index

to Mediterranean forests"
Springer Science+Business
Media Dordrecht 2014

Aev avadépetat

_ NIR—Red __p857-p1241
NDVI=NTRtRed NPW!= 5857401241
__p819-pl649
NDIl= 819701649
_ p555—p645
VARI= p555+0645-p469
EVI= NIR—Red

G * (NIR+C1*Red—C2+BluetL
L=1, C1=6,C2 = 7.5, and G (gain factor) = 2.5

LFM (%) = W“;,t;";” £100

Seth H. Peterson, Dar A.
Roberts, Philip E. Dennison
(2008). "Mapping live fuel

moisture with MODIS data: A
multiple regression approach"
Remote Sensing of
Environment 112 (2008)
4272-4284

16 days

. The closest weather stations
field
Mediterranean
forests)
Live Fuel Moisture (LFM) estimated
with field data
NDVI - Normalized Difference
NDWI - Normalized Difference Water
Index
NDII6 - Normalized Difference
Live Fuel Infrared Index Daily 500 m MODIS/Terra
Moisture NDII7 - Normalized Difference version 4 MODO9GHK surface
Content Infrared Index reflectance data were used to
Vigreen - Vegetation Index... construct 16-day composites
from 2000 through 2006
VARI - Visible Atmospheric Resistant
Index
EVI - Enhanced Vegetation Index
Field-sampled LFM data were
downloaded from the National
Fuel Moisture Database (NFMD:
Live Fuel Moist LFM,
ive Fuel Moisture (LFM) http://72.32.186.224/nfmd/publ
ic/index.php, last accessed
November 2012).
Soil Moisture
NDVI - Normalized Difference
Vegetation Index MODO09A1 - 8-day composite
Live Fuel NDWI - Normalized Difference Water product (500m)
Moisture Index
Monitoring

The CWC (expressed in mm)
was computed as the product of
leaf areaindex and leaf water
content, which was defined as
the theoretical thickness of a
single layer of water per unit

leaf area.

CWC - Canopy Water Content

_ _NIR-Red
NDVI= N[RTRed
NDW|= _R857-p1241

0857+01241

LFM (%) = WWT‘dW“* 100

Yi Qi et al (2012). "Monitoring
live fuel moisture using soil
moisture and remote sensing
proxies" Fire Ecology Volume
8, Issue 3, 2012

8days
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Agiktng

Enupépoug Seikteg i peTaBANTEG TOU
QIALTOUVTOL VLA YLOL TOV UTTOAOYLGHO
tou 8eiktn (Components) (rt.x NDVI)

AgSopéva ou anatrtovvTaL yla
TOV UTtOAOYLOHO TWV ETHEPOUG
Seiktwv/petapAntwv (ti xwpwn
SLaKPITIKN IKavOTNTA £XELTO
KaBévay)

E§iowon untoloylopol enpépoug
Sewktwv/petafAnTwv

E§iowon YroAoyiopoU Asiktn

Xpoviknh
Srakpruikn
wavotnTa

Reference

Fuel Moisture

Content to
Ignition
Potential

NDVI - Normalized Difference
Vegetation Index

Surface Temperature

Live Fuel Moisture (LFM) live Fuels

Live Fuel Moisture (LFM) dead Fuels

Ignition Points

NOAA-AVHRR images (1km)

NDVI - Normalized Difference
Vegetation Index

Surface Temperature

To estimate the FMC of dead
fuels, samples of litter and
cured grass were collected.

Several meteorological
moisture codes were computed
from data obtained by an
automatic weather station
located in the national park

Live Fuel Moisture (LFM) live
Fuels

Live Fuel Moisture (LFM) dead
Fuels

An empirical index previously derived
and tested in central Spain (Chuvieco et al. 2004) was
used to obtain FMC from those weekly composites.

IF FMC>ME, then
IPf={1-[(FMC-ME)/FMCmax-ME)]}*0,2
else
1Pf=0,2+[(ME-FMC)/(ME-FMCmin)]*0,8

Huepnowa
eKTipnon

Emilio Chuvieco et al (2004).
"Conversion of fuel moisture
content values to ignition
potential for integrated fire
danger Assessment" NRC
Research Press Web site,
http://cjfr.nrc.ca, 26
November 2004

Fuel Moisture
Codes

Duff Moisture Code (DMC -FWI)

Drougth Code (DC - FWI)

NDVI - Normalized Difference
Vegetation Index

RGRE - Relative Greenness
Ts - Surface Temperature

NDVI/Ts

DMC and DC were calculated
from weather station data by
using a SAS (SAS
Institute 2001) script provided
by the Canadian Forest Service

NOAA-AVHRR (1km)

NIR —Red
NOVI= ViR Red
RGRE = NDVIi —NDVImin 100

NDVImax—NDVimin ™

Ts images were derived from the brightness
temperature of NOAA-AVHRR channels four (10.3-11.3
mm) and five (11.5-12.5 mm)

10days

Steven Oldford et al (2006).
"Predicting slow-drying fire
weather index fuel moisture
codes with NOAA-AVHRR
images in Canada’s northern
boreal forests" International
Journal of Remote Sensing
Vol. 27, No. 18, 20 September
2006, 3881-3902
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Seiktwv/petapAntav (ti xwpikn
Sakprrkn wavotnta £XeLTo
KaBéva)

QUITALTOUVTAL VLA YLOL TOV UTTOAOYLOHO

Agiktng
Tou &eiktn (Components) (rt.x NDVI)

Sewtwv/petaBAntwv

AeSOpEVA TTOU AIALTOUVTAL Lo
Emupépoug Seikteg ) HETAPANTEG TTOU | TOV UTTOAOYLOHO TWV ETMUUEPOU Xpovikn
HEPOUS 6 1 wevapAnre e HEpOUS E§iowon unoAoylopou enpépousg , L P n,
E§iowon YrmoAoylopou Agiktn Sakprrkn Reference
wavotnta

The experiment was carried out
during two fire seasons Every
Field data . day, three sgts of
litter, duff and soil samples
were each sampled at three
separate locations

Duff Moisture Code (DMC)
Metewpoloyikd SeSopéva -
meteorological station

Drought Code - DC
of Akrotiti Airport Crete

Evaluation of
the Canadian
Weather Index
inthe Number of fires
Mediterranean

Buildup Index - BUI

Official Publication of the
European Commission
Burned area

Duff Moisture Code (DMC)

FWI and sub-indices Drought Code - DC

Buildup Index - BUI

Aev avadEépetat

Aev avadépetatl

A. P. Dimitrakopoulos et al
(2010). "Evaluation of the
Canadian fire weather index
) systemin an eastern
Seasonal (2 fire ) ) N
seasons) Mediterranean environment'
Meteorol. Appl. 18: 83-93
(2011) Published online 27
July 2010in Wiley Online
Library

Equivalent Water Thickness

EWTcanopy (xpnotponouibnke ya va (EWT)

BeATwwoel to TEAKO amotéAeopa)
Leaf Area Index (LAI)

NIRrectified (combination of
BLUE and NIR
channels to generate a
“rectified NIR channel”

Spectral Index G| ohal vegetation Moisture Index )
following the method and

design for (GVMI)
vegetation parameter values used by
water content Gobron et al.(2000)).
estimation SPOT-VEGETATION sensor -
(GVMI - Global 1.15km
Vegetation Equivalent Water Thickness (EWT)
Moisture (leaf level) SPOT»VEGinS'II'(ION sensor -
.15km
Index) Leaf Area Index (LAIl) (canopy level)

NIRrectified (combination of BLUE and
NIR
channels to generate a “rectified NIR
channel” following the method and
parameter values used by Gobron et
al.(2000)).

EWTcanopy= LAl *EWT

_ (NIRrect+0.1)—(SWIR+0.02)

GVMI =
(NIRrect+0.1)+(SWIR+0.02)

Pietro Ceccato et al (2002).
"Designing a spectral index to
estimate vegetation water
content from remote sensing

data: Part 1
Theoretical approach”
Remote Sensing of
Environment 82 (2002)
188-197

Aev avadépetat
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AeS0opEVa TTOU OUOUTOUVTOL YLOL

Erpépoug Seikteg i) pETaBANTEG TTOU | TOV UTTOAOYLOHO TWV EMPEPOUG R R Xpovikr
Agiktng anaLTolVIaL YLoL YLo TOV UTOAOYIOHS |Seiktwv/peTaBAntdv (ti xwpikn Seuciv/pETaBAnTiv E§iowon YroAoyiopoU Agiktn Sakpruki Reference
tou Seiktn (Components) (rt.x NDVI) | Stakputiki ikavotnta £XELTO = wavotnta
kaBéva)
NDVI min
Vegetation Condition Index (VCI) NDVI max
NDVI LST = look at the table1 —
Tmax Faour Ghaleb et al (2015).
: Tmax -Tc " :
Vegetation TCl =100 % 5——-— _ Regional Landsat-Based
Health Index = Temperature Condition Index (TCI) Tc (current temperature) Tmax — Tmin VHI = 0.5 «VCI +0.5 «TCI Drought Monitoring from 1982
(VHI) to 2014" Climate 2015, 3, 563-
Tmin NDVI-NDVIm 577; doi:10.3390/cli3030563
—~NDVImin
Vel =100 « NDVImax — NpVimin
Land Surface Temperature (LST).
Landsat 4, 5, (28 satellite
image)7 (26 satellite images), 8 NDVI = %
nalized Vegetation Difference Index (N (11satellite images) (30m)
Radiative Surface Temperature (t) NOAA/AVHRR (1.1km)
Sukhinin, A.l., McRae, D.J. and
Ponomareyv, E.l. "Assessment
L= & Ati— T of a Forest-fire Danger Index
NOAA/TOVS Vertical sounder Ty Z aLSLZ t”(t” T”) . .
" T 7 . for Russia Using NOAA
Modified system (consists of A+ A, Dailyand upto 7

Nesterov Index Dew Point Temperature (T)

Precipitation data as coefficient (§)

An: albedos (A1, A2, A3)

HIRS/MSU/SSU - pixel resol.:
17/109/147km)

TOVS/GIS weather data & local
meteo station

AVHRR Channels 1,2 & 3a from
NOAA-16

I:A37A1
a=|——

*
Ayt Ay Az = Al]NOAA -16

days predictions

Information". Sukhachev
Institute of Forest SB RAS,
Canadian Forest Service and
University of Maryland

(poster)

Solar radiation

Moisture (H)

Fire events

NDVI - Normalized Difference
Vegetation Index

Water Deficit
Index

SAVI

Actual Evapotranspiration (LE)
Potential Evapotranspiration (Lep)
ratio LE/Lep

PROMETHE database (daily fires
on a 2x2 km pixel grid) & DEM
1/25000

Landsat TM high resolution 3-
day composite (Aug 1990, Jul

1992 & Aug 1992), (red & near

infrared band, sp. resol. : 30m)

Landsat TM high resolution 3-
day composite (Aug 1990, Jul

1992 & Aug 1992), (red & near
infrared band, sp. resol. : 30m)

AeSopéva and
HETEWPOAOYLIKOUG oTaBUOUG
LE, LEp

NDV|= 2NIRZPR
PNIRTPR

- (leR - PR)
SAVI = /(pNIR+pR +L)=(1+1L)

Lis a unitless constantassumedtobe0.5.

P'Ry+y*E,

LEp = 7
P’ +y*(1+752)

LE (Ts—T,) — (Ts — Toay  BC woi
_—= 2 —1_-WDi
LEI? (TS - Ta)wet*(TS - Ta)dry AB

wDI =1 LE =1
= LEIJ7

Use of two methods to estimate the WDI for each
Landsat

1) The fourvertices of the trapezoid from
theoritical calculations of surface energy budget of
dry and wet bare soil and full-cover forest
vegetation estimation. Use of NDVI (satellite
derived), Ts and meteorological data. Considered as
Reference Data.
2) The fourvertices estimation of the trapezoid
usingan image-derived NDVIvs Ts-Ta bidimensional
scattergram, according to specificrules.

(Ts— T) = (Ts = Tdary _ 1 BC
Tdwee = (Ts = Tary AB

(1

Daily

Vidal, A. and Devaux-Ros, C.
(1995). Evaluating forest fire
hazard with a Landsat TM
derived water stress index.
Agricultural and Forest
Meteorology, 77 (1995), 207-

224.




5" EvéLdueon Texvikr EkBeon

AgSopéva Iou amatTtovvTaL ylo
Seikteg iy Antég mou | tov AOYLONO TWV € 9 e X Xpovikr
Agixt QTOULTOUVTALL YLOL YLOL TOV Aoylopo (Seis /i oV (ti xwpukn ST ., E§iowon Yriohoyiopou Acikti Srakprokn Reference
3 . Gl a A ! . Sewtwv/petaBAntwv 4 l B 1 —
Tou Seiktn (Components) (r.x NDVI) [ Stakpruikr ikavotnta £XeLTo wKavotnta
KaBéva)
b
NDVI max, NDVI min & NDVI absolute MV = @ + ooy T € ¥ EW Teanopy
values (AOvetatwgnpog EWTcanopy
MODIS (mages of thepresentor  TMe constantsab,c dare relatedtothe
i sensorand the type of vegetation thatis
EWT max, EWT min & EWT absolute  Previous day. MR2 (Red & UNIR at e ypacivee
| 250m, BLU & SWIR at 500m) and LR observed.
values (BLU & SWIR at 500m)].
Global Vegetation Moisture Index
(GVMI)
SWIR reflectance of the channel to 1.6p and NIRcor
NIRcor
GMVI = (NIRcor + 0.1) — (SWIR + 0.02)
Ndo (highest observed NDVI for 1 (NIRcor +0.1) + (SWIR +0.02)
week composite period), NDmn v, p  _ —112 % (BLU + 2.169)*+ 02929 (NIR + 42614)* + 65.13x BLU * NIR
. (Historical minimum NDVI for a or ™ —2043+(BLU —0.132)? +0.0109 « (NIR + 2381)%+ 5593« BLU  NIR
Relative Greeness (RG) N L
given pixel, NDmx (historical
maximum NDVI valuefor a given | p)\j and NIR represent the reflectance in channels 1
pixel - sp.resol.: 1 km and 3 .
Air Temperature (Ta) . Copernicus - Space based
s Information Support for
Daily Fire Humidity (H) Daily (for the prevention and RpEZo ery of
i Vi il Vi
Hazard Index Wind Speed FP|=(1—Lf)*(1—TNf)*100 present day and Forest Fires Emergency irr‘{the
Cloudiness i
Ma ND,— ND, the following two
i Rainfall RG = ( ° "m/NDmx— NDmn) +100 s ) MediteRranean Area (project)
DEM of the AOI (by retrieving 2012-2015.
Net solar radiation slope & aspect angle), sp. resol.: BT = 0.408+8+(Ry = 6) 4y spaar iy (es—eq)
0=

Evapotranspiration (ETo)

Seasonal Fuel Map
Fires Data (for validating the FPI
maps)
Updated land cover map
Ten Hours Time Lag Fuel Moisture

90m
Meteo Data (mean
temperature, humidity, wind
speed, net solar radiation)
PREFER product/ 100m

MODIS

CORINE (100m)
Meteo Data (Ta, H, Wind speed,

A+y*(14+0.34=u,)

**oxoAa

FM10hr = 1.28 « EMC

EMC =

Temperature /H idit
umidity

(FM10hr) cloudiness, rainfall)
Fraction of live vegetation (Lf) (Live- NDVI max & NDVI absolute F i
Ratio) values |
Ten hour lag fuel moisture  Fraction of ten hour lag fuel moisture
Dead small fuel moisture content A Bpiokw T oxéon ané ty
(TNF) FM10hr onoia mpokUrteLto Fraction of
ten lag fuel moisture.
average annual precipitation
24-h ipitati
Drought Factor (DF) precipitation

T- Temperature
McArthur
Forest Fire

Danger Index RH - Relative humidity

SFFM - Surface Fine Fuel Moisture

RS - Rate of Spread

FFA - Fine Fuel Availability

DS - Difficulty of Supression

maximum temperature

T-Temperature
RH - Relative humidity

Fuel moisture
Fuel availability
KBDI
Precipitation
Days since precipitation
RS - Rate of Spread
5FFM - Surface Fine Fuel Moisture

FFDI = 26(—0‘45 +0987In(DF) - 0.03435RH + 0.0338T +0.0234v)

= .968 A =B
o = 1+ 10.88 axp (-0.0441R) x10°

Andrew J. Dowdy, Graham A.
Mills, Klara Finkele and
William de Groot (2009).
"Australian fire weather as
represented by the
McArthur Forest Fire Danger
Index and the
Canadian Forest Fire Weather
Index ."
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