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(ROSobserved) KOt 70 HETPNGE®V TOV UNKOVG PAGYOS, TVPKAYIDV EMPAVEING GE yopunAovg Kot VYNAODG
Oopvoveg (poki), epuyavotomovg actolfidag (Sarcopoterium spinosum) Kol yopmid yopta, Yo
GUYKPLOT LLE TIS AVTIOTOXEG TPOPAEVELG GLUTEPLPOPEG TVPKAYIAS TOL GLGTHLATOG BehavePlus.

Ot téo0epelg dacikol TomoL mepypdenKav and técoepa avtictoyo EAnvikd Movtéia Kavoiung
"YANG Kot TPOEKLY AV TEGGEPELS GTATIGTIKA CLOVTIKEG EEIGAGELS, TOV GLVIEOLV TNV TPOPAETOUEVT) LE
mv mopatnpnoeica cuumEPLPOpa TNG TLPKOYIIG KOL MOV HURTOPOVV v ¥pnoitorombodv ywo tnv
nmpocapuroyn Tmv mpofréyewv tov BehavePlus. Ewdikdtepa yo ta vynAd poki, ot mpoPréyelg tov
BehavePlus tav mold kovtd otig mpoypotikés TIHEG ROSobserved OTOTE €V KpiveTol amopaitntn n
TPocapuroyn Tovg. Avtifeta, ot mpoPréyelg tov BehavePlus yia ta yapnid xépta nrav kotd 50%
mepimov YOUNAOTEPES amd TIC MPAYHOTIKES ondTe eKel amanteiton 1 popproyn g eEicmwong yo v
TPOGUPUOYT TOV TPOPAEYEMV OTIG OVOUEVOUEVES TPUAYUOTIKEG TIHEG TOL puOpod eEdmimong Tev
TopKayldv. ATd v avilvon emniong eaivetal 6Tt ot EI6MGELS Yo Ta YoUNAG poki Kot v actolfida
TPEMEL VAL Y PNGIULOTOLOVVTAL Y1aL TV TPOGAPHOYN TmV Tpofréyewy Tov BehavePlus 61ig avapevopeveg
YOPMAOTEPEG TPUYLLOTIKEG TILES, OU®G EKPPALOVTOL KOt KATOLEG EMPVAGEELS.

‘Ocov apopd Tig mpoPfréyelg Tov PiKovg eAdyag and to BehavePlus, kat yio tovg té06€pelg TOTOVG
KOOGIUNG VANG TapatnpndnKov onUavTikég amokiicelg ond Tig mapatnpndsiosg Tyés. Edwd yio tovg
opLyavoTomovg actolPidag o BehavePlus vrosktipnoe cuotpoTikd Kot GNHOVTIKE TO LKOG AOYOS
oTNV TEPOYN TGOV YOp® and v TR KatweAiov Tov 1,2 pétpev, mov &ival To 6plo yo GuecN
TPOGPROAT TG OAOYOG HE YepOVOKTIKG epyaieia. To €dpnua avtd sivar daitepa ypHoYo Yo TNV
00QAAELN TOV SUGOTVPOGREGTAV Kot TPEmeL va ANeOei cofapd v’ Oyv.

Aéerc Kierora: TlpoPheyn ocoumeplpopds daGIKOV TupKayldy, Mecoysiakol Bapvaveg, epdyova,
xoptorifada, BehavePlus

Ewayoyn

H o&émom npofreyn g CLUTEPIPOPAS TMOV JAGIKMOV TupKoyudv givar mpobmdbeon yu v
0pYavemon G TPOANYNG KOl TV OMOTEAEGUOTIKY] KOl 0CQOAT KATaGTOA Tovg (EavOdmovrog 1990,
ABovaciov & Eavbdmoviog 2009). To cvotiuota mpoPAeyns NG GLUTEPLPOPAS TMOV SUCIKMV
TUPKOYIOV, UTOPOLV VO VTOGTNPIEOLY TN AYN anoQAGE®Y, TOPEXOVTOG EKTIUNGCELS Yo TIHEG TOV
TOPAPETPOV TNG GUUTEPIPOPAS TTov ypetdlovtal ot ypnotes. [IpoimdBeon opmg yU' avtd givat 6Tt ot
tedevtaiot €yovv TNV amartoduevn Pactkn Be@pnTikiy YOO Kol EMXEPNOOKT EUmEpic Yo va
KOTOVOTGOLY KOl EPUNVEVLGOVY OUTEG TIG TPOPAEYELS Kat €(OVV €mapkr dedopéva OGOV apopd tnv
a&omiotio Tovg (Abavaciov 2015).

H a&oAdynon tev anotelecpudtov Tov HoVIEA®V TPOBAEYNS, eV TUYYAVEL HEYGANG TPOGOYNG OTN
Biproypaeia ¢ emotung TV dactkdv mupkaydv (Cruz et al. 2003a, Gould et al 2011) dieBvac.
Zoyvd, M katoAAnrotta tov poviédmv (Albini 1976a) kot 1 cuUPATOTNTA TOVG GE GYEON PE TOV
oKkomo yw tov omoiov mpoopifovtar (McKinion and Baker 1982, Mayer and Butler 1993) dev
eketalovtat. Eniong, n a&omiotio twv mpofréyedv toug dev eAéyyetal LEGM GUYKPLONG TOVG LE TNV
GUUTEPIPOPA TPAYUATIKAVY dactk®v mupKaywdy (Rothermel and Reinhardt 1983), maporo mov cuvictd
TOAD oNUAVTIKT TAEVPA TG dadikaciog avantuéng tovg (Cruz et al. 2003, Gould et al. 2011). Kbdprot
Aoyol g advvapiog eéyyov, sivar eite m EAAenymn TV KATGAANA®V dedopévev eite 1 apeifoin
moldttdé Tovg (Albini 1976).

H yvoon tov Pabpod aéomiotiog tov poVIEA®V TPOPAEYNS TNG CLUTEPIPOPAS TOV OUGIKOV
mopKoyY, efvar mpobndOeon Yy TNV TPOKTIKY TOVG EPOPUOYH KOl TNV EMXEPNOOKT TOVG
a&lomoinon. O ovclaoTKOS EAeYY0G UTopel va Yivel LOVO EQOGOV VITAPYOVV UETPTGELS GCUUTEPIPOPUS
TPOYLATIKOV dAGIKAV TupKaylidv (ABavaciov kot EavBoémoviog 2009). Me dedopévo 0Tt 1 epeavion
TOV S0CIKOV TUPKAYIOV €lval ampocdOKNTN Kol 1) TOPAKOAODONGY TOLG VROKEOL GE TOAAOVG
MEPOPIGHOVS (EyKapNg MOPOLGING GTO Y MPO, TPOCGPACILOTNTAS, EVVOIKNG BEonG mapaTpnomng,
00QAAELNG, KAT.) 1] EE0COAALIOT) TETOLMV LETPHCEMV AMALTEL TNV APLEPOCT] AOEOOVOL YPOVOL KOl KOTOL
OALG Kot ovvemdyetar opketd kootog (Albini et al. 2012, ABavaciov 2015). Kat’ avdykn, m
TOPOKOALOVONGN KOl 1) VYNANG TOWOTNTOG TEKUNPIMOT) TG TPOYUATIKNG GUUTEPLPOPUG TOV JAGIKMV
TUPKOYIOV, dev dleEdyovial oTo mAaiclo Hag HOKPOYPOVIG, EVOPYNOTPOUEVIG KOl GUGTNHOTIKNG
npoondBelog (Alexander and Thomas 2003a,b) oAld evkaplokd Kot pe apyd pubpo. o
Sl QAo VYNANG TOOTNTOG UETPNOE®Y Kot TNV UEIMON TV GEOAUATOV GE 0m0deKTd emimeda
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(Alexander and Cruz 2013), omotteitor 1 ©TOTH Kol GLVERNG THPNOT GLKEKPILUEVOV TEXVIKAOV KOt
dwdikaoidv (Rothermel 1983, Norum and Miller 1984, Lawson and Armitage 2008).

Ymnv EAAGSQ, N GLGTNUOTIKE LEAETN TNG GCUUTEPIPOPAS TOV SAGIKMOV TUPKOYIOV amovctdlel Kot dgv
VIapyEL TEKUNPLOUEVN pebBodoroyian mPOPAEYNG TV YOPOUKTNPIGTIKOV TOL @awopévov. Koatd Tig
OOGTUGLATIKEG TPOCTADELES LEAETIG TIG CLUTEPIPOPAG TMV dUGIKMYV TUPKAYIDV, Y PNGLLOTOIOVVTOL
VOIOTAUEVO HOVTELD 1| GUGTHRATO TPOPAEYNG Ywpig TV avaykaio agloAdYNGY TV OTOTEAEGUATOV
toug (Abavaciov 2015). H mphdtn mpoomdbela eréyyov ¢ olomiotiog Tmv TPoPAéyemv Tov
BehavePlus (Andrews et al. 2005) yio Tovg vynAots Bapvdves (VYnAd poki) pEcm Tng GVYKPIoNG TOVG
HE TNV aVTIGTO(N TPAYLOTIKY GUUTEPLPOPA TNG POTIAG, EAAPE YDPO LETA TNV AVTITVPIKT TEPiodo Tov
2007 (A6avaciov & ZEavBomoviog 2009, Athanasiou and Xanthopoulos 2010) a&lomoidvtoag to
Movtého Kavowung Ying (M.K.Y.) “ II @opvadveg Agipvirov [Miatdevirov (Yyog 1,5 — 3,0 m)”,
tov Dimitrakopoulos et al (2001) kot Dimitrakopoulos (2002). Ta opyikd omoterécpote HTov
evOOPPLVTIKA KOl 1] GLALOYT EMUTAEOV TAPUTNPIGEDV TPOYLOTIKNG CUUTEPIPOPAS SUGIKADV TVPKAYIDV
07O TEHI0 KOTA TIG EMOUEVEG OVTITVPIKEG TEPLOOOVGS, EMETPEYE O’ EVOS TNV EMEKTAGT] TOV EAEYYOL YU
OVTOV TO O0GIKO TOUMO GE EVPVTEPO QPACUE HLETEMPOLOYIKOV GUVONKAOV KOl YEOUOPPOAOYIKAOV
YOPOUKTNPICTIKOV KOl 0’ ETEPOV TOV AVALOYO EAEYYO Y10 TPELG OKOUTN SAGIKOVG TOTOVS: OL) TO YOUUNAL
paki, B) o @pvyavae Kot y) o Mesoyetakd xoptoAifada mwov meprypaenkav aglonotdvrog tpic MLK.Y.
TV 1010V cVYYpaémv, Ta “I @apvaveg Agipvilwv ITAatveuiiov (Yyog ¢og 1,5 m)”, “V dpiyava 11
(ActoBida)” kat “VI Mecoyelakd yoptorifada”, avtictorya.

H mapovca epyacio amotelel Tuipo ¢ d1daKTOPIKNG SL0TPIPNG TOL TPMTOV GLYYPAPEN Kot GTOXOG
g eivat o éleyyog g a&lomiotiog Tov mpofréyewv Tov BehavePlus yio tnv EALGSa, pe dedopéva
e66o0v To MLK.Y. I, 11, V xon VI (TTivakxag 1) kot 1 eilcayoyn mhove avayKoiov Tposoploy®v Tov Oo
cupfdAlovy otV VoBETNGN TG ¥PNONS ToL Kat Ba emttpéyovy v entyelpnolok aélomoinen Tov,
Katd T Sayeipion tov docikdv mupkayidv (Athanasiou and Xanthopoulos 2014).

[Tivaxag 1. Or tipéc tv mapouétpwy twv teaadpwv M.K.Y. mov ypnoworoiiOnkov ws dedouéva etaédov yio. tnv
poPrewn tov poluov elamlwons (ROSpredicred) Kai Tov pijikovg epLoyos (FLpredicted) THE TOPKAYIOS
empaveiag, pe to BehavePlus.
Table 1. The values of the parameters of the four fuel models that were used as inputs for predicting surface fire
rate of spread (ROSpredicred) and flame length (FLpredicted) with BehavePlus.

MK.Y. I I \Y4 VI
TTAPAMETPOX
1 HR (MTON/HA) 9.91 17.88 3.50 4.82
10 HR (MTON/HA) 6.80 13.30 1.02 0.49
100 HR (MTON/HA) 3.60 8.5 0.28 0
LIVE HERB (MTON/HA) 0 0 0 0
LIVE WOODY (MTON/HA) 7.70 10.60 0.85 0
1 HR S/V (1/CM) 55 55 65 78
LIVE HERB S/V (1/CM) - - - -
LIVE WOODY S/V (1/CM) 55 55 65 -
FUEL BED DEPTH (CM) 102.19 203.58 40.00 27.53
EXT MOISTURE (%) 34 34 20 14
HEAT CONTENT (J/G) 20000 20000 19054 18600

YAka ko pé@odor

Kara 11¢ oktd televtaieg avtumupkés meptddovs (2007 mg kot 2014), Kataypaenkav Kot LeTtprinkay
TOGOTIKA KOl TOLOTIKG YOPAKTNPIOTIKA GEPAS dOCIKMV TUpKaydy og dtapopa pépn g EAAGdac.
Tavtoypova TekUNPLOONKAY Ol UETEMPOAOYIKEG GLVONKEG, 1M Koyopevr PAdotnon xot 1o
YEOUOPPOAOYIKO AVAYALQO TOV TEPLOYDV OOV 01 dUGIKEG TVPKATEG eEamidvovTay, epapudlovtag v
pebodoroyice tov ABavociov & Eavbomoviog (2009), Athanasiou and Xanthopoulos (2010),
ABavociov & EavBonovrog (2013), Athanasiou and Xanthopoulos (2014) kat ABavaciov (2015). Qg
TPOG TN GLUTEPLPOPH TV TLPKAYIDOV Pocikd pEANUE HTAV 1) TEKUNPI®MOT KOl HETPNOT TOL pLOLOD
e&amhmong (ROSobserved) KOt TOL UAKOVG OAOYOS (FLobserved) TV TUPKOYIOV em@oveiog, pe Paon tig
pnebddovs twv Alexander and Thomas (2003b), Clements et al. (1983) kot Athanasiou and
Xanthopoulos (2014).
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Ao ™) Bdom dedopévev oV dNUIOVPYNONKE, Yo T SWGEAAIGT TG TOLOTNTAS TNG OVAALGNG KoL TNG
GLUPOTOTNTOG KATA TN GUYKPION T®V O6V0 OVTAOV TOCOTIKAV YOPOKINPIGTIKGV TNG TPOYUOTIKAG
GUUTEPIPOPAS TMV SUGIKMV TVpkayidV pe Tig TpoPréyels tov BehavePlus, efaipébniav o1 mepmtdoelg
evepydv mopkayldv kopns (Van Wagner 1977) kat ot TEpmTOGCELG TUPKAYIDV EMLOAVEING 1) TAONTIKOV
TUPKOYIOV KOUNG T®V OTOIMV 1| GUUTEPIPOPE Kal 1] EEATAMGT TEKUNPLOONKE OTL iy ennpeactei amo:
0) To QowoUevo TG KNAMdmwong, B) oyvpn KATokOpLEN EMOY®YIKY] GTAAN 1| Y) TOUPAYOVIEG TOL
TPOKOAEGOV TNV EKONAMGY EKPNKTIKNG KOL OKPOIOG GUUTEPIPOPES TOLG (T.). TO (QUIVOLEVO TNG
KOpvaoag e KAEOTO @apdyyt). Ot TabnTikég TupKayEG KOUNG GUUTEPIEANQPONGAV 6TV avAAlvoT
10Tt 0 pLBNGS e&amAmang Tovg KaBopiletatl amd TV ToVTNTO S1Ad00NS TG PMOTIAG GTOV VITOPOPO
(Van Wagner 1977). Ot neputdoelg mov e€apébnkav g avaivong, dlokpivoviar oe 600 KOpleg
KOTNYOPIES: 0) TUPKUYLEG TTOV EMNPEAGTNKAY OO TOPAYOVTEG TOL eV UTOPOHV va Enynbovv Kot va
TEPLYPOPOVV OO TOVG GUUPATIKOVG PVGIKOVS VOLLOVG TG EEATAMONG TG PMTLAS OTOTE 1] GLUTEPLPOPE.
Tovg dev eivar cuykpiown pe 11 mpoPréyelg tov BehavePlus kot B) mupkayiég mov eEaniddnkay og
GUUTAEYHOTO SOGIKMV TOTOV TO. 0Toio HEV UTOPOVV VO TEPLYPAPOVV amd Kamolo ek Tmv entd M.K.Y.,
Tov Anuntpakomoviog k.o. (2001) xor Dimitrakopoulos (2002) yio v EAAGSa (Athanasiou and
Xanthopoulos, 2014).

YYETIKA e TO PNKOG QAOYOG, €5AGQOAMOTNKE OTL 1| TPOYUATIKY TILH TOV NTAV GLYKPIoWN HE TNV
npoPreyn tov BehavePlus (ABavaciov 2015). T Tig mepmmtt®OoElg TOONTIKOV TUPKAYIDY KOUNG
TEKUNPLOONKE O0TL 1| EAGYQ OV &iyxe KaTAYPAPEL TPOEPYOTAV AN TO EMPAVEINKY KOVGILA Kot Oyl omd
TO EMELCOO10KSO AOUTASIOGILA TNG KOUNG KATOLOL dEVIPOL OTATE 1] GUUTEPLPOPA OV OVAADONKE, TV
ouuneplpopd mupkayldg emwpaveiog. EmPefardbnke eniong, yio 10 Guvolo TV mepmTOOE®VY, OTL 1|
QAOYO TOV Eiye KaTAYPOPEL TPOEPXOTOV AN SAGIKO TOMO O OMOi0g UMOPOVSE VAL TEPLYPOPEL amd TO
M.K.Y. mov ypnoiponomdnke og dedopévo €16660v 6to BehavePlus yio tnv mpdfieymn tov pikovg g
oAOYaG.

Ot 95 perpoeig tov pubpod e&animong mopkaytdv emaveiog (ROSebserved) Kot 70 peTprioelg tov
uikovg EAGY0S (FLobserved), MOV TEMKA TEPEAQONKAV GtV avdivon, ta&voundnkov pe Bdacn 1o
M.K.Y. mov meprypdoet tov d0ciké TOmo otov omoio eiye e&amimbei n kdbe mvpkoyld. Etct
SMUoVPYHONKAY OKT® VITOGVVOAN dE00UEVMV TTOV TTapovatdlovtatl otov TTivaka 2.

Me 1 ypnon tov gpyoreiov NEWMDL, g apyikng ékdoong tov cvotipatog BEHAVE (Burgan and
Rotrhermel 1984), voloyioTnkav optopéves TIHEG Ol OTTOIEG OMALTOVVTAV Y10, TOVG VITOAOYIGHOVG OAAG
dgv avaPEPOVTAY GTO ONUOGLEVIEVE HOVTEAL. YTTOAOYIGTNKE TO GUVOAKO BAPOG TNG Katnyopiog Tmv
vekp®dV hemtdv kavcinov “1h” tov MKY, npocbétovtag 1o Bapoc tov “litter” oto vmorowto Pdapog
TV Kovoipwv ¢ “lhr”, om ovvéyeia vmoloyiomnke éva otabpwopévo “fuel bed depth” kot
exTiunOnke to “dead fuel moisture of extinction” yo ka0e M.K.Y., a6 to NEWMDL. Ot tyuég mov
nmpoékvyav nepapfavovtot otov [ivaka 1.

[Mivakog 2. ApiQuoc uetprioewv ROSobserved Kot FLobserved VG 00.01K6 TOTO TOL GLYKPLIONKOY UE TIC OVTioTOLYES
npofléweic ROSpredicred kot FLpredicted Tov BehavePlus.
Table 2. ROSobserved and FLobserved 0bservations per fuel type that were compared with the corresponding
BehavePlus predictions (ROSpredicted and FLpredicted values).

A061KOG TOTOG M.K.Y. ROSobserved FLobserved
Xopnid poxi 1 13 17
Yynid poxi 11 38 11
ActoBida \Y 26 26
Xopta VI 18 16

H mepeyduevn vypaocio ota dentd (1h) vekpd dacikd kavoipo (FDFMC), vroloyiotnke pe fdaon v
pnebodoroyiar tov Rothermel (1983), ypnoyonowbvtac: o) Tic HETPACELS TNG Beplokpaciog Kot NG
GYETIKNG LYpaciag Tov 0épa, ) TOV pnva Kot TV Opa TG HETPNCNG, Y) TV VYOUETPIKN dl0popd
OVALESO 6TV TTEPLOYT] EEAMAMONG TG TVPKAYLAS KOt T1) BE0T ANYG TOV LETEMPOAOYIKMDY LETPGEMV,
4) TV HOPPOROYIKY KAIGT] KOl TOV TPOGAVATOAGUS TNG TEPLOYNG EEAMAMONG TNG TVPKAYIAS Kot €) TO
TOGOGTO KAAYNG Kot OKIOONG TMV EMPAUVEINKMDY KOVGIL®V.

H tyun g mepieydpevng vypaciog Tmv vekpdv dactk®v kovoipmv tov 10h Bswpndnke ion pe v Ty
NG TEPLEXOUEVNS VYPUGIOS TOV VEKPDV dactk®@v Kovoipnmv g 1h (Andrews et al., 2005), mov givar
Ho amodek T mapadoyn 1 oroio epappoletatl cuyvd. Ot TYEG TNG TEPLEYOUEVNS VYPOGING T®MV VEKPHOV
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00KV Kovoipewv tov 100h kot tov {oviaovov Euiwddv kovoipmv (Live Woody) opictnkav
SOLOMVA Le LETPNOELS oL omoieg elyav dtegoyOei aveEapnta Katd v idla ypovikn nepiodo.

Amoteréoparta,

Ta {evyn Tndv Tov mpaypotikod puopod eEdmhmong (ROSepserved) KOt TNG OVTiGTOYNMS TPOPAEYNS TOVL
BehavePlus (ROSpredicted), GLGYETIGTNKOV HEGEH YPOUMKNG TOAWVOPOUNGNG, Y PNOUOTOUDVIOG TO
royiopkd SPSS (v. 10.0) ywo kG0e dacikd tomo. [Ipoékuyav ot Tapakdte Ypoppikés eEIGMGELS TOV
etvat otatiotikd onpovtikés (p-value <0.001) (Athanasiou and Xanthopoulos 2014):

ROSobserved = 0.165 + 0.886 * ROSpredicted,  adjusted R?= 0.806, (YynAd poxi) (@))
ROSobserved = 0.127 + 0.709 * ROSpredicred,  adjusted R?= 0.873. (Xaund poki) 2)
ROSobserved = 0.101 + 0.783 * ROSpredicted, ~ adjusted R?= 0.681, (Actoifida) 3)
ROSobserved = -0.023 + 1.562 * ROSpredicted, adjusted R?= 0.847, (Xopta) 4)

Ot ocvvteleotég mov opilovv T1g KhioelS TV TE06ApMV €VBELDY €ival GTATIGTIKG onpavtikoi (p-
value<0,001). Ot otofepéc tov efiomcewv (1), (3) kat (4) dev eivar otatiotikd onuovtikég (p-
value;=0.052, p-value;=0.266 and p-values=0.950, avtictoyye) OMAadN dev eival GTATIGTIKG
Sl0QOPETIKEG TOV UNOevOg evdd 1 otabepd g e&lomong (2) sival ototiotikd onpovtiky (p-
value;=0.046). Ot g&iohwoeg (1), (2) kot (4) mapovctdlovy VYNAOVG S10pB®MUEVOVS GULVTEAEGTEG
ovoyétiong (R2agjusied) eV avtifeta 1 ekicoon (3) £xet oxetikd xopnho R2ugjused, TO 0m0{o onuaivel 61t
n e&icowon e&nyel oyetkd pKpdTEPO MOG0GTO (68%) TNG OLNKOUAVONG TMV TPAYHOTIKOV TILOV TOL
pLOUOY EATA®ONG TG TVPKAYIAG, GTO TOAD EVPAEKTO OPLYAVIKO 100G Sarcopoterium spinosum. To
yeyovog avtd umopet va amodobei oto 611 10 MK.Y. V ypnoyomombnke yio va meptypayel KOG
VAN 0&loonUeimg ETEPOYEVELNG, ONAOOT| TEPLOYEG OTTOV, AV KO KVPLOPYOVGE 1 AeTolida, LVIHpYaV GE
pién xt dAda epuyovikd €idn ommg Aadovieg (Cistus spp.) KOl GE OPICUEVEG MEPITTMGEL OCPAKO
(Flomis fruticosa).

211 ovvéyel, ot TIEG TOV FLopserved GLYKPiIONKAVY pE TIG TPOPAEWELS (FLpredicted) TOV BehavePlus. And
TG oVoyETioels TMV Flopserved KOU FLpredicted HEG® YPOUUIKNG TOAMVIPOUNONG YO TOL XOUNAG Lok, TO
VYNAG poki, v actoida Kot ta xOpTeL Kot TG OVTIGTOWXES TYES TOL J0pOMUEVOL GUVTEAEGTY|
GUGYETIONG TMV EELCMGEMV, TPOEKLYE OTL 1] OLOKVILOVGT] TV TPAYHATIKAV TYWAV TOV UKOVS QAGYAS,
e€nyeitar Katd polg 42%, 57%, 38% kot 14%, avtictorya (ABavaciov, 2015). To miéov onuavtikd
OMOTELEG LD TG OVAADGTG TOV TILAV TOV UNKOVG PAOYAS Y10 TOVS TEGGEPELS HUGIKOVS TOTOVG, NTAV OTL
Y TG 26 TEPUMTMOGELS TVUPKAYIDV EMPOVEINS GE QPVYAVOTOTOVS, Ol TPAYHOTIKES TILEG TOV HNKOLG
@AOY0G (FLobserved) MTOV KOTG 2,3 @opég vynAdTEpES amd TG TWES TV TPOPAEYE®V (FLpredicted) TOL
vroAoyiotnkay v 10 M.K.Y. V, pe 10 BehavePlus. O Ady0¢ FLopserved mPOG FLpredicted KOUAVONKE
avdpeca oto 0,3 kat to 5,0 pe tomikn andkion 1,2 kot poévo og dvo mepmtdoelg ot TWESG Flopserved
nrav xapnAotepes and TG TEG Flpredicted (Athanasiou and Xanthopoulos 2014).

2ol tnon — Zvpunepaopata

Ta Cedyn tov tdv TV ROSghserved KOl TOUV  ROSpredicted,  OVOYETIOTNKOV  HEG®  YPOLHIKNG
TOAVOPOUNOTG Y10 TOVG TEGGEPELS SAGIKODS TUTTOVS KOl TPOEKVYOV TEGGEPELG GTUTICTIKG GNUOVTIKEG
(p<0.001) ekiomoelg pe tkavomomtikés TIHES d10pfouivav cuvieheot®@v cuoyEtiong (Riadgjusted). Ot
ouviedeotég mov opilouv TG KAIGES TV TE0CApmV €vBeldV givar GTaTIoTIKG onpovtikol (p-
value<0,001) aAAd, ektoc TG oTadepds TG e5icmong Yo Ta YopnAd poki, ot 6tadepés Tmv eEloMoeE®v
vy To VYMAG poki, v aotolBida (Sarcopoterium spinosum) Kol To. xOpTe dgV €Vl GTUTIOTIKA
ONUOVTIKEG, OMAadT] Ogv eival oNUAVTIKG Stapopetikés amd to undév. To aveEnynto ceoipa tov
eEloMoe®V Yo Ta YOUNAG poki, To VYNAG poki Kot Ta xopTa Tav YoUnAd oAld Tav vYnAdTEPO Yia
v actoBida (Sarcopoterium spinosum). To vymrotepo aveénynto ceaipa g e&icwong (3), yo 1o
TOAD EVPAEKTO OVTO PPLYAVIKO €(d0C, umopel va eEnyndel amd to 6t 10 MLK.Y. V ypnoylomombnke
Y0 VO TEPLYPAYEL PPLYAVOTOTOVS UELOCTLLEIMTNG ETEPOYEVELUG.
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Ytov Iivaxa 3, mapovstdlovrot Tinég ROSebserved OV TPOKVLATOVY OO TNV €MIALOT TOV EEIGOGEMV
(1), (2), (3) ko (4), Yo éva gvpog mMBAVOV TV ROSpredicied- O BoBUdG cupomviog tov tpofréyemv
LE TNV OVOUEVOLEVT] TPAYUATIKT GUUTEPIPOPA gival PeyALog Kat deiyvel ikavomomTiky akpifeta, yia
mBavi| emyepnotokn spappoyn. aivetat 6t | cvpeovia yio o M.K.Y. I mov neprypdost o vymid
paki gtvot moAd Kok (Athanasiou and Xanthopoulos, 2010, 2014) ondte 1 ypfon g e&icmwong (1) dev
oaiveton va givar avaykaia yo Ty tpocappoyn tav mpofréyenv tov BehavePlus (ROSpredicted), 0TS
poyratikég THEG ROSbserved 0L OMOieg avapévovtat va givat Aiyo yopnAdtepes. H ovpoavia yo ta
povtého MKY. I kot V eivar oyetikd koA av kot ot tpofréyelg tov BehavePlus sivat vynidtepeg
ond TG TIC mpoypotikég Tiwég tov ROS. EE autiag tng vmepektiunong avtig, mpoTeiveTal ot
npoPréyels yia avtd ta 6vo M.K.Y., va mpocapuolovtal, ypnoipomoudviog tig eélodmaoelg (2) and (3),
avtiototya. Ediotepa yio v e€icmon (2), enedn o aplBpdg T@mv mapatnpioemy Tov avoridnkay yio
70 80.G1KO THTO TV YOUNADV poki, fTav apketd pikpog (N=13) n ypnon g npoteivetal pe emeoAas).
Onwodnnote anoteitar 1 €E0GPAAION Kol OVOALGT TEPIGGOTEPOV LETPNIGEMV GTO HEAAOV 1ol
emPefainon e. v nepintwon tov yoptorifadmv, 1o BehavePlus vroektind cofapd tig Tipég T0U
ROS. H otoatwotikd onpoaviikn 1 egicoon (4) mov £&xst vymin ) Sopfopévov GLVTEAESTN
ovoyétiong (RZgjusea = 0.847) 0dnyei 610 cvumépacua 0t N vrogktipnon Oo wpénet va happavetal
voyw dtav 1o eAdnvikd MLK.Y. VI ypnoponoteitat yio tnv tpdpreyn tov ROS og yoptorifada and
10 BehavePlus. H e&icmon (4) Oa mpénet va ypncionoteital yio TNV amoKTno TOV TPOGUPHOGHEVAOV
TV TV Tpofréyemv tov BehavePlus, €161 Gote va TPOGEYYIGTOHV Ol AVOUEVOLEVEG TTPOYHLOTIKES
Tll.lé(; (Rosobserved)'

MMivaxag 3. Exilven twv eCtodaoewv (1) éwg (4) yio éva évpog mbovav tipudv ROSpredicted.
Table 3. Solution of equations (1)-(4) for a range of values of ROSpredicted.

ROSobserved (km/h)

ROSpredicted Yynid poxt | Xopunhd poxt Ddpvyava (aotorBida) Xapnid xopta
(km/h) Movtéro 11 Movtélo I Movtého V Movtého VI
0 0.165 0.127 0.101 -0.023
1 1.051 0.836 0.884 1.539
2 1.937 1.545 1.667 3.101
3 2.823 2.254 2.450 4.663
4 3.709 2.963 3.233 6.225
5 4.595 3.672 4.016 7.787
6 5.481 4.381 4.799 9.349
7 6.367 5.09 5.582 10911
8 7.253 5.799 6.365 12.473
9 8.139 6.508 7.148 14.035
10 9.025 7.217 7.931 15.597

Ot mpoPréyelg Tov pikovg PAdYag and to BehavePlus, yio ta younAd kot to vynAd poxi, ta epdyavo
KOt To YOUnAG x0pta, dev ftav a&dmiotes. H a&loonpeimn vwoektiunon tov unkovg eAOYaS amd 1o
BehavePlus mov onueiddnke oty actopida, eivor coPfapd mpdPfAnua Kot yo évav emmiéov Aoyo:
hopPavel xdpa Ge [ GTEVN] TEPOYN TILAOV TOV UNAKOLG QAOYHS 1 omoio meplAapfdver v T
KatoeAiov tov 1,2 m mov givat to 6pto Yo GuesT TPOGPOLT TOV PAOYAV LLE YEPMVOKTIKA EpYOAEia
(Deeming et al. 1977, Hirsch and Martell 1996). Ztig 10 and t1g 26 nepmrtdoetg 1 T FLpredicted TV
KOUNAGTEPT OmTd TNV T Katweiiov Tov 1,2 m evéd 1 mpaypatikn T FLopserved NTOV peyaddtepn amod
ovtv. Zmv EAAGSa Eyovv cupPel moAAG SVGTLYNIOTO KOTA TNV KOTOGTOAT TUPKAYIDY GE OPOYUVA,
T omoiol €ivat TOAD VOAEKTO KOl OVTOTOKPIVOVTOL TTOAD YPNYOPQ GTIC OAAAYEG TV TEPIBOALOVTIIKAOV
ouvOnkav (avépov, tomoypaeiog Kot oxetikig vypociog) (Xanthopoulos 2007). H a&omiotia tov
mpoPréyemv tov pfikovg g eAGyag (FL) yo éva peydAo €Opoc HETEMPOAOYIKDV GLVONK®V,
XOPOUKTNPIOTIKOV TOTOYPAPiaG Kol d0CIKGOV TOT®V &ivol KPIGIUn Kot amapaitnt) aeold To HHKOG
QAOYOG emNpedlel TNV KAVOTNTO KATAGBECNS TOL TPOCMTIKOV Kot 0vaKPIBEIG TPOPAEYELS TOV IKOVG
QAOYOG Umopel va BEcovV 6€ KivOLVO TNV oPAAELD TOV 0.60TVPOGPRECTMV G OVTH TOL AETTE KoL TOAD
evplexto kavowa (Athanasiou and Xanthopoulos 2014).
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H peydin vroektipnmomn tov pnkovg erdyog ota @puyava and to BehavePlus, icog e&nyeitat kot and
70 OTL 1| KOTOTATYN TN 1oV umopet va swoaydel oto medio g mapapétpov “Live Woody” tov M.K.Y.
V o10 BehavePlus, eivat n 1) 30%. Ondte, ot ToAd mo yapniés Tég mov eiyav petpndei oe Cistus
spp. (tng ta&ng Tov 17%) kat Oa £mpene va xpnoiponomfovy cav Tiun g topapuétpov “Live Woody”
tov MLK.Y. V, dote va vmohoyiotel 11 mpofreyn, dev pmopovsav va 160000V 6T0 GUGTNUO Kot
glonydn vroypewtikd, n Ty 30%. O TopATAvVE® TEPIOPIGHAG HTOPEL VO GLYKOTOAEYETAL GTOVG AOYOLS
v Tovg omoiovg To BehavePlus vroektipnoce to uikog eAGYOS, KOTA TIG TPOPAEVELS LE TN XPTGT) TOV
M.K.Y. V, 10 omoio xpnciomomonKe yio v meptypoen Tamv @puyavotonawv (Aboavaciov 2015).

To wvplo edpnua g mTapovoog epyaciog sivar 0tt, yio 1o técoepa M.K.Y. mov efetdotnkav, to
BehavePlus pmopei va ypnowonomfei ywoo v mpoPreyn tov pubpod eEATAMONG TLPKAYIDV
EMPAVEING OALG OYL YIoL TNV TPOPAEYT TOV UAKOVS PAOYOS.

Tyetikd pe 10 puipd eEAMAMONG, Ol TEGGEPELS YPOUUIKEG EEICADGELG EIVOL GTATIOTIKA GNUAVTIKEG,
UTopovV va ypnoiporombovy £t6t dote ot mpoPréyels tov BehavePlus va npoceyyifovv Tig exdotote
avopevopeves mpaypatikés Tipég (Athanasiou and Xanthopoulos 2014) kot £xovv 110N evoopotmbel o
dokipootikn €kdoon Xvotiuatog YmootpiEng ANyng Amoedcswv 1o omoio £xet dnpovpyndei
(ABavaciov, 2015). H cofapn vroektipnemn tov pnkovg eroyag ond 1o BehavePlus yio v actoifida,
OTaV Y10 TV TEPLYPAPN TNG Ypnotponoteitat to ehAnvikd MK.Y. V, cuviotd moAd onpavtikd eopnua
oV gival YPNGILO Y10 TNV 0GEAAELN HUCOTVPOGRECTMOV Kat TPEnet va. Anebet cofapd v’ dyiv.

MeAlovTikn €£0oOUAIOT EMMALOV UETPNCEDV TPAYHOTIKNG CUUTEPLPOPAS SUGIKMV TLPKAYIOV, Ba
KOTOGTIGEL QKT TNV TEPATEP® a&lodoynon g akpifelag g o¢ dve avaeepdpevng HebBooov
TpoOPreyng Tov PLOULOY eEAMAmONG KOBMS Kot TNV OvVAALGY TOL UAKOVG PAOYUS, PelTidvovtag TV
0GOALEID TV SAGOMVPOGPREST®V Kat vootnpilovtag T dwyeiplon TV SUGIKAOV TLPKAYIDY GTNV
EM\dda.

Evyaprorieg

H mapovca epeuvntikn epyacio anotelel THALO TG O100KTOPIKNAG S1aTpPig TOL TPAOTOV GLYYPAPEN
mov ypnuatodotnOnke ce éva pépog G, omd T Aebv) ‘Evoon yo tig Aacwég TMupraytég
(International Association of Wildland Fire) diapécov tng vmotpoeiog yio vIoynelovg S186KTOpEG
(Doctoral Student Scholarship Award) yw 10 €tog 2014. H cvppetoyn tov de0TEPOL GLYYPAPEQ
vrooTNpixdnke and dvo epguvnTikd Epya tov Ivetitovtov Mecoyelok®v Aacik®v O1KOGLGTNHATOV
(IMAO) tov EAAnvikod Newpyucod Opyaviopod «kAHMHTPA»: @) 1o épyo pe titho «Tvmonoinon kot
pebodoroyia Swyeipiong S00IKOV KALGIUOY 6TV ATTIK)) Tov VAomomdnke o610 mAAiGO TOL
TMEPLPEPELOKOD EMYEPNCLOKOD TPOYPAUUATOS ATTIKNAG Kot cuyypnpatodotninke, pécm g [evikig
[papparteiog ‘Epevvag kot Teyvoroyiog (épyo ATT _63), katd 70% amd v Evponaikiy Evoon -
Evponaiké Tapeio Ilepupeperoxng Avamtvéng (ETIIA), kor B) 1o épyo tov IMAO pe titAo
«AtgpgvuVNOT TNG GYEONS TOL VOATIKOD GLVALKOD TV O0GIKAV GUTAV LLE TIG SUGIKES TVPKAY ECY.

Wildfires in Mediterranean Shrublands, Phrygana, and Grasslands, in Greece:
Comparisons of Observed Fire Behaviour to Behaveplus Predictions

Athanasiou M.! and Xanthopoulos G.?

! “Environmental Impact Assessment Studies”, 8 Thoma Paleologou st., 13673 Acharnes, Greece,
info@m-athanasiou.gr

’Hellenic Agricultural Organization “DEMETER”, Institute of Mediterranean Forest Ecosystems,
Terma Alkmanos, 11528, Athens, Greece, gxnrtc@fria.gr

Abstract

This paper presents a comparison of ninety five (95) Rate Of Spread (ROSobserved) and seventy(70)
Flame Length (FLgbserved) Observations of surface wildfire behavior in Greece with predictions from the
BehavePlus fire behavior prediction system for tall and short Mediterranean shrublands (maquis),
phryganic lands dominated by the small xeric shrub Sarcopoterium spinosum, and grass.

Four fuel models, which had been developed for Greece, were used to describe the four fuel types: a)
“Evergreen-schlerophyllous shrublands (1.5 - 3 m)” for tall maquis, b) “Evergreen schlerophyllous
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shrublands (up to 1.5 m)” for short maquis, ¢) “Phrygana II (Sarcopoterium spinosum)” for phryganic
areas dominated by Sarcopoterium spinosum and d) “Mediterranean grasslands” for grass. The pairs of
ROSobserved values and BehavePlus ROS,redicied Values, were correlated via linear regression for each of
the data subsets. The resulting four linear regression equations, with ROSgpserved as the dependent
variable and ROSprdicied as the dependent, are statistically significant (p<0.001) and can be used for
adjusting BehavePlus ROS predictions to “real world” ROS estimates.

More specifically, BehavePlus ROS predictions were close to ROSgpserved S0 adjustment is not
considered as necessary. On the other hand, in the case of grasslands, BehavePlus under-predicts ROS
by approximately 50%. As the grass adjustment equation is statistically significant and its adjusted R?
value is high (R%gjusea = 0.847), it should be used for adjusting BehavePlus ROS predictions in these
fine fuels.

The analysis also shows that the equations for short maquis and Sarcopoterium spinosum phrygana
should also be used to adjust ROS,edicied Values to the lower expected values, but this should be done
with caution due to weaknesses of the equations.

In regard to flame length (FL) predictions from BehavePlus significant deviations were found for all
four fuel types. The most important finding of this analysis was that BehavePlus consistently under
predicted flame length for the Sarcopoterium spinosumdominated phrygana.The under prediction was
significant and its importance is even greater because the underestimation takes place in a band of FL
values that includes the threshold value of 1.2 m which is considered as the limit for direct attack on
the flames with hand tools. In ten (10) out of N=26 cases, the prediction was for FL<1,2 m while the
observed FL value was well above this threshold. This is an important result that can be very useful for
the safety of firefighters and it should be seriously taken into consideration in operational firefighting
in the country.
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