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Abstract- Forests provide plenty of fundamental tangible and
intangible goods to our planet, from vital chemical substances
(O,) to more economic issues (wood for economic activity and
heating etc.). Hence, besides the ecological role of forest fires at
our ecosystems, an efficient prevention strategy for confronting
recurrent and destructive fires is considered of crucial
importance. Primary objective of the paper is the estimation of
fire hazard in Thasos island taken into consideration all the
factors which are conducive to forest fires ignition and
spreading. The pillar of the methodology lies in the fact that a
unique fire risk map will be created based on the local
characteristics, namely, topography (aspect and dlope); fuels
characteristics and the proximity from the road and urban
network. Taking into account the individual contribution to the
overall fire hazard of all these factors, we developed a model for
estimating the fire hazard of any given area, overlapping all the
essential thematic maps. We identified some critical areas which
are characterized very susceptible and they situated in the
interior and the western part of the study area, where mixed and
very flammable fuels take place along with steep ground and
south aspect. This project may be quite applicable to any
territory, adjusted to the local differences and peculiarities. The
importance of such a project is prominent, while it congtitutes a
project with great added value, least cost and if it may be
combined with other supporting activities to maximize the forest
fires prevention and safeguarding the cultural and ecological
wealth.
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. INTRODUCTION

Special places for leisure purposes etc.) and shawited
fiscal resources (for the restoration of damages,atnhile,
at the same time, it enhances the socioeconomiestmt
and development of the local and regional poputatio

For this purpose, lately, it is attemptdr tdetailed
census of the local characteristics of any studgaar
exploiting the improvements and tools of the tedbgical
progress. Aim of this practice is the overall detieation of
the fire risk at the most vulnerable areas studyiath the
independent and collective contribution of the Ide&tors
to the fire ignition and evolution. The literatunas focused
on several methods for estimating the fire riskdlet al.,
2003; Chen et al., 2004; Dong et al., 2006; lliaglisal.,
2002; lliadis, 2005; Jaiswal et al., 2002; Kaloudisal.,
2005; Lapucci et al., 2005; Power, 2006; Sharmalgt
2012; Temiz and Tecim, 2009; Vadrevu et al., 2010),
exploring at the same time not only the naturaldso the
anthropogenic causes of fire ignitions. It shoulé b
highlighted the fact that the estimated degreeoatribution
of both natural and anthropogenic factors to theifinition
and propagation may be different relying on thealoc
conditions (geomorphology, meteorological condision
tourist burden etc.).

Hence, primary objective of the papehis ¢stimation
of fire hazard in Thasos island taken into consiten all
the factors which are conducive to forest firesitign and
spreading. After the fire risk determination anayin the

Forests provide plenty of fundamental tangible anfjand, we provide some valuable suggestions fa& th
intangible goods to our planet, from vital chemicahdoption of preventative techniques and measuressthe
substances (£ to more economic issues (wood forisland and primarily at the most susceptible areas.

economic activity etc.). Hence, besides the ecoldgple of
forest fires at our ecosystems, an efficient préeen
strategy for confronting recurrent and destructiives is
considered of crucial importance. Consequently,
effective forest fires prevention aims to the cowaton of
the ecological richness of any national territoendemic
flora and fauna; retention of carbon dioxide and/gen
release; anticorrosive properties and protectiomdjacent
urban areas from flooding;
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Il. STUDY AREA

thEhe island of Thasos is situated in the northeaspart of

Greece and administratively belongs to the regidBastern
Macedonia and Thrace.

The length of the shoreline amounts to 115 Wiile the

area of the island is 380 KnfWikipedia, 2015). Thasos
constitutes an island of the Northern Aegean. The
geomorphology of the study area is abnormal, aedéms
from the huge mountainous areas. Despite the mimanis
nature of the island, accessibility is considerediteq
satisfying due to the high density of forest rodgigure 1
depicts the geographical position of the Thas@nilin the
context of the country as well as the administeatiwision
of the island.
Finally, Thasos Island is characterized bhighr
vegetation, as it is reflected from the great g trees,
such as olives, plane, fir, linden, cedar etc (\hkiia,
2015).
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Figure 1. Geographical position and administrativedivision of the island of Thasos

Source: Tampekiset al., 2015
Il MATERIALS AND METHODS through the devglo_pment of the appropriatg thematps
(through reclassifying process and establishmentthef
The pillar of the methodology lies in the fact tifa unique necessary buffers). These maps are created bassdnon
fire risk map will be created based on the locatertain criteria as presented in the table 1 amdimrline
characteristics, namely, slope, aspect, fuel, nistafrom with the similar projects in the international tiaéure (Dong
roads and distance from urban network (towns). inpats et al., 2006; Ertena et al., no date; Jaiswal gt 2002;
used for our analysis include the following thematiaps: Power, 2006; Temiz et al., 2009). Thus, the poatrfiie
slope map; aspect map; fuels map; road network amab risk of each factor was defined in five levels (froery low
urban network map. All these maps resulted from- preo very high fire risk). Final objective is the alay of the
analysis procedures like digitizing and creatingwne previously mentioned dimensions weighted according
thematic and analytic maps with the aid of Arc G(52.1. their effect to fire ignition and evolution.
At the second stage, the contribution of eveitdr (both
natural and anthropogenic) to the fire hazard temeged
Table 1. Local characteristics and estimation of tair fire hazard

. Width of
Slope Fuel — Possible fire Width of buffers to .
Aspect ; buffers to roads Fire Hazard
(degrees) behavior (km) urban network
(km)
0-5 Zero level Very little or no fuels 0.5 - Vdrgw
5_10 North - Little fue!s — Surface 04 4 Low
Northeast fire
10-20 East - Surface fire / torching 0.3 3 Moderate
Northwest
West — .
20-30  Southwest- Surface ff'.re and crown 0.2 2 High
ire
Southeast
> 30 South Full crown fire 0.1 1 Very high

Source: Own processing

Fire incidents tend to be more aggressive in stéggges. So, alternative method has been used. Despite moisttent
when the slope level is increasing, the respedireerisk is a critical factor for fire evolution, we considthat this
level is growing. In addition, steep slopes deazettse factor is quite variable and on the other handheénsummer
accessibility degree especially for the land firdgéde season, where the most destructive fires take pltte
vehicles, a fact that will dramatically increase financial index could reach the lowest point. Therefore, hgvi
and ecological cost. As regards aspect factor, rgipein  obtained the fuels inventory of the study area,pnedicted
Mediterranean basin, South aspect is consider&® tmore the potential fire behavior based on the micro dbre
hazardous for starting a fire of very high intepsit characteristics and dynamics. More specificallye fire
(GeoSTAC, 2014). Regarding the factor of fuels,alhis hazard is very low when there is very little or hels
considered the most influential to the overall firgk, an (urban areas etc.). On the contrary, in the casken$e and
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mix forested areas which “allow” the fire to be rexhely
aggressive (full crown fire), we defined these arefvery
high risk. The most frequent anthropogenic causedirfe
ignition are happening on certain spatial zonesgretthe
socioeconomic activity takes place. These zonethareoad

ISSN: 2347-6389, Volume-2 Issue-11, October 2015

After our analysis, we may observe the independieat
hazard of each natural and anthropogenic dimensiaps
1 to 5 depict this phenomenon. Before the creatibthe
unique fire risk map, we should weight all the ivedl
factors which are conducive to the overall fir&yighile the

and the urban network. Roads are considered #ertilinfluence of each and every factor is variable. Mapto 5

ground for fires, due to the fact that many incidecould
originate either from accidental purposes or froemtion
(Ager et al. 2014; Syphard et al. 2008). To thigl,ewe
developed scalable buffer zones by 0.1 km detengimis
the most dangerous zone the first one of 100 mravh®st
activities take place (traffic, infrastructures, utistic
activities etc.). We applied the same method fer uhban
network. Now the spatial zones are of 1 km widttiuding
the active perimeter (walking distance; in proximitith
agricultural activities etc.) of each village aogvh.

IV. RESULTS AND DISCUSSION
Map 1. Fire hazard in relation with aspect

present the interrelation of fire hazard with thatumal

(topography: slope and aspect; fuels) and anthremiog
dimensions (proximity with the road and urban nek)oAs

described above, there are 5 classes of hazanah, Wery

low to very high fire risk. As we may observe frahese
analytic maps, there are certain spatial patterhdire

hazard for each studied factor. The final objectfethis

analysis is the overlay of all these patterns, s may
develop an integrated fire hazard map, incorpogadith the
above information. Afterwards, we will be in pogiti to

locate the most susceptible areas and act withntbst
appropriate preventative measures.

Map 2. Fire hazard in relation with slope
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Map 3. Fire hazard in relation with fuels

Source: Own processing

Map 4. Fire hazard in relation with buffer
zones (1 km) of the urban network
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Map 5. Fire hazard in relation with buffer Map 6. Fire hazard map for Thasos island, Greece
zones (0.1 km) of the road network
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Source: Own processing Source: Own processing
. . . For calibration purposes, we examined the relatai@ity
Following, we used the weighted overlay tool of spatial of our model. Unfortunately, due to a great shataffire

ﬁnalyzt toolbog N ?trcGIS 'E order to c;ezte ”th:]af! fire statistics in this geographic level (island), wermat form
azard map. S0, after we have converted all theiqus ;g conclusions, but it is a first approach andigation

thematic maps (maps 1 to 5) to a common measuremeilly i the reliability of our methodology. The tabke

scale_z d(E:j cla:jsfsfes from v ehry low t(r)] ;/ery high ﬁgkoﬁhw? presents the fire statistics of the island with &éstimated
provided a different weight to each factor accogdm their g0 pa; 0 of our map the burned area in absodutd

importance to the fire ignition and propagation (/&IS relative terms. Map 7 depicts the overlay betweba t

Resources, 2015). : :
’ integrated fire hazard map and the past area burned
It is obvious that without fuels, a fire cannae&k out. 9 P P

This is why, we evaluated the fuels dimension a&srtiost Map 7. Unique fire hazard map compared with fire
critical concerning this phenomenon and we rankedels history

with a weight of 45%. Considering the significanoé Unique fire hazard map in the afand of Thasos
topography of the study area to the fire evolutias oo I HY
described above, we ranked both factors (aspectimpe) L o

with a weight of 15% each. Moreover, we ranked th¢ | ' ’

influence of road network with a weight of 15%,c@mmany

incidents begin from this network and especially tie i+ +
summer season, where the tourist burden is growioge

and more. In addition, it should be emphasized th & - +
importance of the roads to fire ignition, while thegree of R

road density in the island is quite high. Finalke assessed g pamens 5
the contribution of towns’ proximity factor and kad it Y- )
with a weight of 10%, since many socioeconomicvéitis iy .
take place around these zones. This dimensionvestehe ? ’
lowest weight on the grounds that there is too minaffic o En E= e

inside and around these zones, so, a fire coulshbity seen Source: Own proc

essin
from the local people and the automobiles (Massstdal. >ng

2009). Table 2. Fire statistics of the island of Thasos ahg with

The following map (Map 6) depicts the final unigfire the estimated fire hazard and the burned area
risk map after the integration (overlapping) of tfiee
distinct analytic-thematic maps, as described abégewe Fire Fire bﬁ:ﬁgd Pe{r(]:g T:)?gle of
can conclude from this map, we should emphasizdatie | Frequency  hazard (ha) burned area
that areas of low fire risk is about 15% of theatcdrea; 1 0.5 0.0%
areas of moderate fire risk is about 42% of thaltafea, 2 1,068.6 7.3%
while areas of high and very high fire risk is abd8% of 1 3 5,935.7 40.3%
the total area. Hence, we observe that about hedf af the 4 6,220.9 42.3%
island faces many possibilities of igniting a fitae to the 5 1,489.9 10.1%
interplay of natural and anthropogenic factors. tTiathe
most vulnerable areas are located on the soutlwastipart 1 0.0 0.0%
of the island. Hence, we should intensify our preagve 2 2 86.5 9.2%
measures primarily on these areas, as resulted fram 3 231.1 24.6%
above analysis. 4 524.5 55.8%

5 97.3 10.4%

Source: NOA, 2014; Own processing
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According to table 2, we may conclude the high degof
validity of our model, since, the majority of theat area
burned belongs to the area of high and very higtatta
More specifically, where the fire broke out onlycen7% of
the area burned belongs to the estimated areavdfidazard;
40% of the area burned corresponds to the estinagagsdof
moderate hazard; and 53% of the area burned betorthe
estimated area of high hazard. The validity of owdel is
strengthening even more, when we examine the arkame
they face 2 fire incidents. In detail, 9% of theaburned
belongs to the estimated area of low hazard; 25%efirea
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