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MepiAnyn
H avaykn uiobétnong amd Tn xwpa Pog evog
€Bvikou  ouoTAuaTtog  KIVOUvVou  OOOCIKWV

mupkayiwv (National Fire Danger Rating
System) Tou va ouvdudlel E€UKOAIQ  Kal
QVTIKEIPEVIKOTNTA, MOg wbnoe oTnv
TEKUNPiwon, vyia pia okdéuga @opd, TG
KATOAANAOTATOG TOU MPETEWPOAOYIKOU OEIKTN
Lowveld Fire Danger Index (LFDI) yia TIig
EAANVIKEG OUVONAKEG.

AtrodeIKkvUETAI OTI:
O LFDI éxe1r wg paon tou 1oV ooundiko OeikTn
Angstrom kal €ival dopnuévog TTAVW OTO
oxnua Tou Canadian Forest Fire Weather
Index.
2UOXETICETAI PE TNV TAXUTATA €EATTAWONG TWV
EAANVIKWYV dACIKWY TTUPKAYIWV.
O1 PEYIoTEG NUEPNOIES TIMEG TOU XPNOIPEUOUV
WG METPO TNG MEYIOTNG OUVATNAG KAIOUEVNG
EKTOONG ava Trupkayid, evw ol 5 KAAOEIg
ETMIKIVOUVOTNTAG QUTOU WG METPO TNG MEONG
KAIOPEVNG EKTAONG ava TTUPKAYIA.
Xdapn otn paBnuatiky Tou doun, EMOEXETAI
TPOTTOTIOINCEIS  yIA MO OKOPA  KAAUTEPN
TIPOCAPHOYN TOU OTIC EAANVIKEG OUVONKEG.

Abstract

The necessity for our country to adopt a
National Fire Danger Rating System that
combines convenience and objectivity was the
reason to document once again the suitability
of the Lowveld Fire Danger Index (LFDI) for
the Greek physical conditions.

This work proved that:
LFDI is based on the Swedish Angstrom Index
and it is structured on the Canadian Forest
Fire Index.
LFDI is related to Rate Of Spread of the Greek
forest fires, its maximum daily values serve as
a measure of the maximum possible burned
area, while the 5 risk classes as a measure of
the average burned area per fire.
Due to its mathematical structure,
modifications are possible for an even better
adaptation to Greek physical conditions.
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Introduction

The Fosberg (1978) Fire Weather Index (FFWI) was
designed as a supplement to the once-daily fire danger
calculations provided by the 1972 National Fire Danger
Rating System (Deeming et a/. 1972). NFDRS is designed to
reflect the near upper limit of potential fire behavior that may
occur in a rating area on a given day based on average

worst-case conditions: mid-afternoon weather conditions,
mid-slope on south or south-west aspects. The FFWI is

basically a non-linear filter of meteorological information
(temperature, relative humidity and wind speed) that
provides land managers with a useful tool for interpreting the

immpacts of small-scale/short term weather variations on fire

potential. Land managers can calculate the FFWI using
hourly observations from all available weather stations to
evaluate the spatial and temporal evolution of the weather
component of the fire environment.

The simple structure of the FFWI makes the index a good
match for calculation from the output from numerical
weather prediction models. Such models are capable of

mentioned strength of the FFWI, the FFWI does not take full
advantage of all the weather information provided by these
models or more traditional observing systems.

application of the KBDI is similar in some respects to that
employed by Griffiths (1999) and Noble ef al. (1980) in
calculating the drought factor for the McArthur Forest Fire
Danger Meter (McArthur 1967). This study examines the
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Lowveld Fire Danger Index
(LFDI i amrAd FDI):

O Aciktng Kivduvou lMupkayidg tng NoéTiag A@pIKNg,
TTOU ME KaBnuepivip TPOYyVWOr Tou aATTO  Tnv
MeTewpoAoyikr) TNG YTrnpeoia (SAWS) utroAoyilel Tov
Kivduvo évapéng kai €CATTAWONG SACIKWY TTUPKAYIWV
Baoei MOvOo METEWPOAOYIKWV ouvenKwv,
KATATAOOOVTAG TOV O€ 5 KATNYOPIEG.

AtroteAei 1o emionuo National Fire Danger Rating
System 1ng N. A@pikng, émmeita atmd agloAdynon Kai
ETTIAOYN TOU aVAPESA O€ 7 DIAQOPETIKA CUCTHUATA TTOU
XPNOIYJOTTOIOUVTAl  ETTIXEIPNOIOKA Ot  AAAEG  XWPEG,
METAEU TWV OTTOIWV OI TTEPICCOTEPO EEEAIYUEVOI DEIKTES
Canadian Fire Weather Index kai Australian McArthur
Forest Fire Danger Index.

Me éva pOvo @uUAAGSIO peyéBoug A4 Tou
«Department of Water Affairs and Forestry» Noriou
AQPIKNG MTTOPEI AUECA va UTTOAOYIOTEI aKOpO Kal
otov  TOmMO TOU  OUMBAvTog, MéOW  €VOG
VOPOYPO@ruaTog Kai dUo TTIIVAKwY OTn dia oyn Tou
@UAAadiou, apkei va €ival S1a0éoIpeg €1Ti TOTTOU
METPAOEIG BEpOKPATiIag, OXETIKAG Uypaciag aépa,
TAX0TNTAG avéuou, Uyoug TEAEUTAIOG
BpoxomTwong kol nuepopnvia e€kOAAWONS TNG,
TTAPEXOVTAG £TO1 €va  XPMOIMO  €pyaAeio yia Tnv
EPMUNVEIO TWV ETTITITWOEWV TWV MIKPNAG TOTTIKAG KAl
XPOVIKAG KAIJOKOG KAIPIKWY HPETABOAWV 0T OUVAMIKA
TNG TTUPKAYIAG.
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MNATIOMNAL FIRE DANGER RATING SYSTEM CHART
O O O O O

INDICATIVE

COLOUR BLUE GREEN YELLOW ORANGE RED

DANGER RATING Insignificant Low Moderate High Extrerme

FIRE Mo precaution & needed,  Fires including prescribed bums Mo fires may be alowed in the Subect 1o promulgation of Mo fires may be allowed under any

PREVENTION AND may be Iit, used or maintsned n  open ar except those that are au- Chapte'r 3 of the NVFRA of 1088  arcumstances in the o air and

PREPAREDMESS the open air, on the condition that  thorised by the Fire Protection Of-  as amended; no fires may be al- Fre Protection Associations and

MEASURES persong making fires take reason-  ficer whene a Fire Protection As-  lowed in the open air, excep! in  municipal Disaster  Management

able precaubons aganst the fres  socation ewxisls; or alsewhere by designated fireplaces and for use  Centres must invoke contingency
spreading. the Chief Fire Officer of the local  for veld management purposss  fire emergancy and disaster man-
fre serice; or fires in dEElgﬂmEd when dus ElLthDI'ITj' has been .;g;frr_nﬂ plans ||1d|_,|;!r||;=|: axiraor-
fireplaces. granted. dinary readness and response
plans. All operations likely to ignite
fires halted. Householders placed

on akert

RELATIONSHIP The threat of disastrous wildfires  The threat of disastrous wildfires at

WITH DISASTER exists @l municipal level under  provincial level exists under thesae

MANAGEMENT these conddions. Municipal Dis-  condiions,  Municipal  Disaster

aster Managemeant Cenfres must  Management Contres must irmoke
invcke contngency plans and  contingency plans and inform Ma-
inform Mational and Provincial  tional and Provincial Disastar Man-
Disaster Management Cenfres. agement Centres. (Section 40 of
(Section 40 of the Disaster Man-  the Disaster Managament Act of
agemeant Act of 2002). 2002)

FIRE BEHAVIOUR  Fires are not lkely to ignite.  Fires Tkely to ignite readly but Fires ignile readily and spread Fires ignited madily and spread Extreme fire behaviour. Long range
I they do, they ane kehy to  Spread slowly. rapiclly. wery rapidly. with local crowning  fire spotting is likely in these fusl
go out without suppression and short-range spotting. Flame  types.
action, Thare & Mtk flaming  Flame lengths in grassland and  Fame lengths between 1 and 2m,  lengths between 2 and 5 m, and
combustion. plantation forest itter lower than  and rates of forward spread be-  rates of forward spread between  Rates of forward spread of head

1.0m and rates of forwerd spread  tween 0.3 and 1.5 kilometres per 1.5 and 2.0 kdomatres per hour.  fires can ewxceed 4.0 kiometres
less tham 0.3 kilomatres par howr,  hour, per hour and flame lengths wil be
in the order of 5 = 15 m or mone

FIRE One or a few field crew with  Direct atteck feasdble: fires safely Direct atteck constrained: Mot Indirect atteck feasble: Fires Any form of fire conimol & lkely

SUPPRESSION basic fire fighting tools eas-  approached on fool. Suppression  safe to fight fire on fool for ex-  cannot easily be approached on 1o be preduded until the weather

DIFEICULTY B supprEsses any fie thal  is readity achieved by direct man-  tended periods of time. Best fool Strategc buming combined  aranges, Back burning dangencus
Mty OCOL. ual attack methods. formz of control should combine  With erial support are the Mec- 0 o gyoided. Attacking the
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the s of the e, Special pro-
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Enquires: Direcior: Forestry Reguiation, Private Bag X 313, Pratoria 0001 tect ives and property.
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* O umrohoyiopdg Tou LFDI auTépaTa TTapaTréUTIEl O€ PO €K TwV 5 KAACEWVY ETTIKIVOUVOTNTES TOU KAl EV CUVEXEIQ, e T BorBsia
TVAKWY oTnNV AAAN éwn Tou QUAAAdIoU, O€ TTANPOPOPIEG OXETIKA HE TNV AVAPEVOUEVN CUUTTEPIPOPE TNG TTUPKAYIAS (HEoN
TaXUTNTa £EATTAWONG, HAKOG PAOYQAG KATT) Kl TA EVOEIKVUOUEVA KATAOTOATIKA PETPA.

* Bdoel Twv TIMWV Tou LFDI AapBdvovTal Kai ol atro@doeic Tepi TNG KATAAANAGANTAS TWV CUVONKWY TTPOG EPAPHOYA
TTPOdIAYPANMEVOU KAWINOTOS OTNV aafBdva



O PETEWPOAOYIKOG OEiKTNG KIVOUVOU Sacikwv mupKaylwyv LFDI tng Notiou A@pIKAG Kal Ta MAEOVEKTAHATA £@ApPHOYNG Tou otnv EAAGSa

The South African Lowveld Fire Danger Index (LFDI) and its application advantages in Greece

Mpwtn digpeuvnon TG duvatoTnTag
epapuoyng Tou LFDI otnv EAAGOa
TIPIV XPOvIa PECW OUYKPIONG TOU ME
TOV  O€ikKTn  TTPOPAEYNnS  Kivduvou
OOOIKWY  TrupKayliwv TG  [evIKA
Mpappateia MoAITIKAG MNpooTaciag yia
TIG QVTITTUPIKEG TTEPIGOOUG 2007 Kal
2008, avéodeige Tov LFDI epappooiuo
KAl QTTOTEAECPATIKO YIA TIG OUVONKEG
TTOU ETTIKPATOUV TNV EAAGOQ

(HM6mouAog, N., Mamadoémoulog, A.,
[kouBag, M. Kal Ntdolou, Z., 3010.
MeAETN TOU OslkTN KivoUvoU
nupkaywag FDI (Fire Danger Index)
Kal duvatotnTa £QAapUoyng Tou oTov
EAANVIKO _ xwpo. [paktika 10ou
AieBvoug Zuvedpiou MetewpoAoyiag,
KApatoAoyiag ~kat  ®uolkig  Ing
Atpodopaipag, Mdtpa, 25-28 Mdiou
2010, oeA. 329-336.).

*H TTapoUoa gpyaaia TTPoXwPA

Eva Brga TTapaTrEpQ,
dlEPEUVWIVTAG

TN 0X€0N TOU OEIKTN YE TIG

TAXUTNTEG EGATTAWONG TWV

TTUPKAYIWV KOl TO JEYEBOC TWV

KAMEVWYV EKTACEWYV OTNV
EAAGOQ,

*

* 10 SuvaTtéTNTa TPOTTIOTIOINGAC

TOU VIO 10XU Kal EKTOG
QVTITTUPIKAG TTEPIOOOU

* kal aTTOKAAUTITOVTOC XPAOIMEC

TTANPOPOPIES TTOU
UTTOKPUTITOVTAI O€ AUTOV TOV
eUXPNOTO OEIKTN.
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YT1roAOYIONOG:
LFDI = (Bl + WF) * RCF

OT0U.

Bl =
Burning Index = {(T-35)-((35-T)/30)+((100-RH)*0.37)+30}
MEe T = Bepuokpacia agpa (°C) kal
RH = oxeTikn vypacia aépa (%)

WF =
Wind Factor = -0.0000227*WS4+0.0026348*WS3-0.09087*WS2+1.65*WS+0.2
(4 TpooeyyioTikG: WF =0.646*WS kara
Trollope, W., Govender, N., Austin, C. et al. 2007. Effect of point vs. perimeter ignitions on fire

mosaics in the Kruger National Park. Technical Report, Savanna Fire Ignition Research Experiment
(SavFIRE) Project, 29 p.)

e WS = TaxutnTa avépou (km/h)

RCF = Rain Correction Factor =

0.62-0.0342*P+0.000609*P2-0.000004*P3+0.1761*D-0.01141*D2+0.000279*D?3
P ="Ywog TeAeuTaiag Bpoxomrtwong (mm)
D = ApIOUOG nueEPWV aTTo TNV TEAEUTAIO BPOXOTTTWON
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O Burning Index tou LFDI dev eival timote dAAo,
mapd o d€iktng Angstrom o€ AAAn KAigaka
(Zxnpa 6), cuveETWG :

1. Ot tiég LFDI, yia pndevikni taxutnta avépou,
ek@palouv tnv mBavotnta EvapEng mupKayldg
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2. O Bl amoteAei pétpo tng emi % (katda Bapog)
TEPIEKTIKOTNTAG TWV VEKPWY KAUGIPWY OE uypacia
(EMC), té00 BewpnTIKA Yla TEPLOPIOHEVA €UPN
BepHOKPACIWY (OTTWG OTO MAPATAVW IXAKA Yid
Beppokpacieg 30-35°C, cUPPWVA pE TIG EELCWOELG
tou Simard (1968) umo tnv Tpolimobeon OTL £Xel
e€atpioBei OAN n mepioosia UOATOG TTOU TTPOEPXETAL
amo BpoxomTwoelG, 000 Kdal MPAKTIKA (e€attiag tng
KAANg BeTikNg ocuoxétiong (R=0,70) petall
Angstrom Index Kat uypaciag vekpng 0actkng
Kauolpng UANGg, omwg dlamotwdnke amdé Ganatsas,
P., Mantzavelas, A., Tsakaldimi, M. 2011.
Development of an adapted empirical drought
index to the Mediterranean conditions for use in
forestry. AGR FOREST METEOROL. 151. 241-250).
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* TxetiCeTan pe TNV TAXUTNTA
ETTEKTAONG TWV TTUPKAYIWV
(T6o0 oTa atrAd Kal HIKPAG
KAiJaKag TTEIPAUOTA TOU
kKaOnyntA KaiAidn oto BiBAio
Aaoikég Mupkayiég, EkdOOEIC
Maxoudn-MatrouAn. O¢cg/vikn,
1990...
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...000 Kal OTIG 48 TEPITTWOELG EAANVIKWY
OUOIKWY TTUPKAYLWV, HE OLAPKELT
mapatipnong

>1 wpag (péon Taxutnta eEAMAwoNG), Ta
O0£00OUEVA TWV OTTOIWY TTPOEPXOVTAL KUPIWG
amo BIBAIOYPAPIKEG TTNYEC),

TTAPEXOVTAG EvaAV EMTUXNPEVO GUVOUACHO
atpoo@alplkng Beppokpaciag, uypaciag
Kal avepou wg HETPO Ttou Babuou
OUCKOALlaG KABe TupKaylag.

*AeSopéva TUPKayLwy amo:

ABavaociou, M. 2008. Zupmepupopd Adcikwv MupKaylwy otnv
EAAGOQ: Xapaktnplotikd Kkat [MMpoyvwon. Metamtuxiakn
AwatpiBn Eidikeuong. Aatpnpatikod Mpoypappa
Metamtuxiakwy Zmoudwv ‘MpoAnyn Kat Alaxeipion QUOIKWY
Katactpopwv’, Tuipa Mewloyiag EBvikol & Kamodictpiakol
MNavem.  ABnvawv  Kat Tpnka [ewmANpo@opIKNG  Kal
Tomoypaegiag T.E.I. Zeppwyv, oeA 140.

KaiAidng, A., 1990. Aacikég Mupkaylég. Ekdooelg Maxoldn-
MamouAn. Ogg/vikn. ZeA. 510.

* Xanthopoulos, G. 2002. The forest fires of 1995 and 1998 on
Penteli mountain. pp 85-94. In proceedings of the
International Workshop on “Improving Dispatching for Forest
Fire Control”. December 6-8, 2001. Chania, Crete, Greece. G.
Xanthopoulos, editor. Mediterranean Agronomic Institute of
Chania, Chania, Crete, Greece. 162 p.

InHavTiko: Ot eVOEIKTIKEG TIHEG TaxUTNTAG EEATAWGNG TTUPKAYIWV
yua KGQEé.I'lC( €K TwV 5 KAQoewv eTmkivouvotntag tou LFDI otn N.
Appikn, Baoel tou @uAAadiou xpnong tou:

< 0.3 km/hywa pikpn emkivouvotnta (20<LFDI<45),

0.3-1.5 km/h yia pétpia emkivouvotnta (45<LFDI<60),

1.5-2.0 km/h yia peydAn emkivouvotnta (60<LFDI<75) kat
>2.0 km/h ywa tv akpaia (LFDI>75)

EAAXIOTA SLAPEPOUY EKE(VwY TTOU uTIoAOYiovTal péow TnG
£€lowong Tou Zxnpatog 1, n omoia TPoEKuYe amo ta dedopEva
EAANVIKWY 0ACIKWY TTUPKAYLWY.
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Iynpa 3. IXEon g Kapévng emedvelag Twv 390 daoikwv Tupkayiwv avw Twv 10 Ha ng 3etiag 2014-16 pe

TIG TIPEG Tou BeikTn LFDIL.
Figure 3. Relationship between the highest daily LFDI values and the size of 390 forest fires (>10 Ha) in

Greeceduring 3 years (2014-2016).
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Iynpa 5. Ixéon g kapévng emeavelag Twv 311 daogikwv TTupkayiv Gvw Twy 10 Ha Twv avTimupikwv
Tep1odwv 3eTiag 2014-16 pe g KAGoEIg EMKIvBUVOTTTaG Tou deikrn MTTIMN.

Figure 5. Relationship between the General Secretariat for Civil Protection (GSCP) ‘s fire danger classes
and the size of 311 forest fires (>10 Ha) in Greece during the May-October periods of 3 years (2014~
2016).
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KAAZH KINAYNOY LFDI

Ixnpa 4. 2xéon NG Kapévne emgdvelag Twv 311 BACIKWY TUPKaYIWV v Twv 10 Ha Twv avTITTupikav
ePIGBWV 3eTiag 2014-16 pE TIC KAGOEIG ETTIKIVOUVOTNTAC Tou BeikTn LFDI.

Figure 4. Relationship between the LFDI ‘s fire danger classes and the size of 311 forest fires (>10 Ha) in
Greece during the May-October periods of 3 years (2014-2016).
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* EmmAéov:

* Eivat duvatdv Va amoTEAEGEL EPYAAEIO ETOWIO YIA EMXEIPNOLAKT) XPON KAl OTN XWPA Pag Katd tn OldpKeLa
TNG AVTITUPIKNG TEPLOGOU, Xapn &€ oTn Padnuatikn Tou Gopn €lvat EUKOAN N TPOTOTIOINGK TOU, HE
TTPOGONKN OpwV UTIO HOPEN YIVOPEVOU, YId TIPOGAPHOYN (HEIWON) TWV TIHWY TOU KAl EKTOG AVTITUPLKNAG.
OMWOBNTIOTE TIPETEL Ol TIUEG TOU vd noMan)\acla(ovral pe tov Grass Curing Factor, £éva kKAdopa mou yia tn
XWpa pag 6ev Pmopei amAd va TauTideTal HE TO TOCOOTO ENPAVONG TWV TTOWOWY PUTWY, OTWG ICXUEL Yia
mv A@pikavikn caBava. To B€pa sivat umd diepelvnon, OTWG UTIO 6lsp£uvncn gival Kat n xpnon svog
I(i(lll()?/iila OUVTEAEOTH, O£IKTN TNG EUPAEKTOTNTAC TWV EUAWOWY (PUTWV w¢ cuvaptnon tou osiktn KBDI i tou

Xapn o1tn uaenuchn Tou Oopn, €ivat eUKoAn n s&aupscn Kat avrmaracraon ™ng a&towcng tou Wind Factor
HE AAAOUG, EVOEXOHEVWG TIO KAAG TTPOCAPHOCHEVOUG GTNY EAANVIKEG CUVENKEG TAPAYOVTEG. ZTNV
mepimtwon tou Rain Correction Factor katt tétolo Ogv gival avaykaio, e€attiag tng LoXUpRg TOU CUCXETIONG
pe tov Drought Factor Tou AuctpaAtavou Asiktn.

Mrmopei eUkoAa va evowpatwlei ota dlapopa apBunTIKA HOVIEAG KALPOU KAl VA £XOUHE AETITOHEP)
TPOYVWON TWV TIHWY TOU Yl 2 | TEPIOCOTEPES PEPEC OTOV EAAASIKO XWPO.
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* H oxéon petafl Twv deikTwv LFDI kal . y= 0,010 -0,33500 +3,4022
Canadian Fire Weather Index (CFWI) ZXnKe 7 R =0,8311
QTTEIKOVICETAI OTO ZXNMA 7, N OTToia TTPOEKUYE
atd Ta dedouéva Beppokpaaciag, uypaaciag,
QVENOU Kal BPoXOTTTWONG MIAG XPOovooeipag 49 0 L
NUEPWY TTOU TTAPATIOETAI TNV £Epyaaia
uttoAoyiopuou Tou CFWI atré Tov Wang et al. 40
(2015). Baoel autAg TG oxéong, 1o 83% Tng
peTaBANTOTNTAG TOU CFWI etTe€ényeiTal atd Tov
LFDI, 1000016 TTOAU uwnAs, dedopévng TG
£UKOAiag uttoAoyiopou Tou LFDI kair Tng 20 b L
avTioToIxnNg TTOAUTTAOKATNTAS (19 oeAdWV ® ® -8
yAwaooag TpoypappaTiopou FORTRAN oTtnv 10 P |__...’
epyaaia Tou Wang et al. 2015) tou CFWI. * '::"

Wang, Y.; Anderson, K.R.; Suddaby, R.M. 2015.
Updated source code for calculating fire danger
indices in the Canadian Forest Fire Weather Index LFDI
System. Nat. Resour. Can., Can. For. Serv., North.

For. Cent., Edmonton, AB. Inf. Rep. NOR-X-424)

CFwI

Eynqua 7. Zyxfon Twv TIHov  Tou Kavadikood
METEWPOAOYIKOO AEIKTN TNMupKayiG@¢ HE TIGC TIHEC TOU
BeikTn LFDL

Figure 7. Relationship of the Canadian Fire Weather
Index {({CFWI)with the LFDI values.



