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Abstract

The recent global climate change has already increased the risk of fire in Mediterranean for-
ests, including protected natural areas. The adaptation options for fire protection that are related
to forest fires and to climate change contain measures, which are relative to the management of
biomass, the prevention and fighting of fires with proper infrastructure and, above all, with public
sensitization. This research endeavours to examine the current situation of the above measures
and to evaluate the 28 Management Bodies (M.B.) that are responsible for the corresponding
28 protected areas of Greece. As a research tool, the questionnaire method was used, in order
to record and to evaluate the views of the land-use managers and scientists in each of the 28
Protected Areas (P.A.). The survey reveals differences among the various national parks with
regard to fire-protection measures, as well as to the effectiveness of fire-fighting and public com-
mitment, which were estimated to be more important than the management of fuel biomass. The
results were evaluated in the light of a critical review of measures used in preventing and manag-
ing fires.

Key words: activity of the M.B., fire-fighting, fire prevention, fire-protection measures,
Mediterranean forests, national parks.

Introduction

The Mediterranean region is intrinsically
linked to fires (Tsagari et al. 2011). Their
intensity and recurrence make them the
root cause of the degradation and shrink-
age of Mediterranean forest ecosystems.
Besides the forest fires, Mediterranean
forests are very vulnerable and fragile to
other numerous threats, such as over ex-
ploitation, deforestation and degradation.
These threats are currently accentuated

within the context of climate and land-use
changes (Palahi et al. 2008). The fireproof
protection, as a mean of prevention, con-
stitutes an important measure in protect-
ing and conserving natural ecosystems,
diversity of the Mediterranean landscape
and biodiversity.

Handling forest fires in Greece consti-
tutes an acute problem, because, on the
one hand, fires are the main threat to the
country’s forests, and in combination with
overgrazing, are the main cause of the
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desertification of mountainous and semi-
mountainous regions. On the other hand,
climatic and meteorological conditions are
key factors for both the occurrence and
development of forest fires.

Material and Methods

The study started with a survey on the
international bibliography on issues con-
cerning protected areas and especially
fire protection (prevention and suppres-
sion of fires) of national parks.

The 28 Protected Areas of Greece that
are managed by a corresponding number
of Management Bodies constitute the ob-
ject of this study, as shown in Figure 1.

Fig. 1. Map of Greeks protected areas with
Management Body (YPEKA 2015).

Research was carried out by means
of a questionnaire that was prepared and
sent to the 28 active Management Bodies
by electronic mail. The information of the
completed questionnaires was recorded
electronically and processed statistically.
This survey was conducted from October
2011 to April 2012.

Descriptive statistics was applied for
data analysis using the software SPSS
19.0.

Results and Discussion

The questionnaires that were completed
by all 28 of the Management Bodies in
Greece (see Table 1) and filed electroni-
cally revealed the following data about
each Management Body:

a) Documentation of each Manage-
ment Body’s existing firewall infrastruc-
ture (Table 2);

b) Grouping of fire-protection opera-
tions in the Protected Areas with M.B. (Ta-
ble 2);

c) Cataloguing of the Management Bod-
ies that use new technologies for fire safety
(e.g. the use of satellite data) (Table 2).

The results of processing the question-
naires could be summarized as follows:

1) With regard to issues of infrastruc-
ture and agencies, 71.4 % of Management
Bodies (MB) have drafted a protection or
guard plan in the protected area of their
administrative territory, while all M.B. must
draft such a plan immediately. On the con-
trary, only two M.B. had drafted a study for
fire protection during the time period when
the survey was conducted.

2) 64.3 % of M.B. apply new technolo-
gies, such as satellite data, while only the
M.B. of the National Forest of Samaria
uses electronic system (E/T) or models of
forest-fire management (Tsiolis and Efthi-
miou 2014).

3) 33 % of the MB report that they have
no involvement in the management of for-
est fires. The M.B. of the National Park of
Olympus introduces implementation pro-
grams of fire management. Furthermore,
only two M.B. (Olympus and Samaria) use
fuel maps.



Forest-Fire Protection Infrastructures ...

216

Table 1. The 28 Management bodies (M.B.) of the protected areas in Greece.

Plot, No Name of Management Body
M.B. 1 M.B. of the National Park of Olympus
M.B.2  M.B. of the National Park of Parnassos
M.B. 3 M.B. of the National Park of Parnitha
M.B. 4 M.B. of the National Park of Samaria
M.B.5  M.B. of the National Park of Vikos, Aoos and Pindos
M.B.6  M.B. of the National Park of Prespa
M.B. 7 M.B. of the National Park of Ainos
M.B. 8 M.B. of the National Park of Iti

M.B. 9 M.B. of the National Park of Evros Delta

M.B. 10  M.B. of the Forest of Dadia

M.B. 11 M.B. of the lake of Kerkini

M.B.12  M.B. of the lagoon of Messolonghi

M.B. 13  M.B. of the Delta of AxiosLoudias-Aliakmona

M.B. 14  M.B. of the lakes of Koronea-Volvi

M.B. 15  M.B. of the National Marine Park of Alonissos, Northern Sporades
M.B. 16 M.B. of the Nestos Delta, Vistonida, Ismarida

M.B. 17  M.B. of the Mount of Parnona and of the Wetland of Moustos
M.B. 18  M.B. of the lake of Pamvotida

M.B.19  M.B. of the Amvrakikos wetlands

M.B.20  M.B. of the wetland of Kotychi, Strofylia

M.B.21  M.B. of the Strait & Estuaries Acheron & Kalama

M.B.22  M.B. of the Chelmos, Vouraikos

M.B.23  M.B. of the Mountain Chain of Rhodope

M.B. 24  M.B. of the Karpathos, Saria
M.B. 25

M.B. of Ecodevelopment Area of Karla, Mavrovouni, Kefalovriso, Velestino of Karla

M.B.26  M.B. of the National Marine Park of Zakynthos
M.B. 27  M.B. of the National Park of Schinia, Marathon, Attica
M.B. 28 M.B. of the National Park of Tzoumerka, Peristeri and gorge of Arachthos

4) The majority of MBs participate in
meetings with other agencies regarding
fire-protection issues. Nevertheless, only
32.1 % of M.B. have analogous activities
and collaboration with Rescue Teams.
Only 32 % of M.B. have fire protection.
Only 35.7 % of M.B. perform joint patrols
with other agencies.

5) Only one third of M.B. have pro-
gressed with regard to informing citizens
about fire-prevention/fire-protection is-
sues.

6) 14.3 % of M.B. have fire-fighting ve-
hicles. The M.B. of the National Park of
Parnitha has the largest number of fire-
fighting vehicles (Tsiolis and Efthimiou
2014).

7) Ten out of the 28 M.B. (only 35.7 %)
have water-intake points (taps). The M.B.
of the National Park of Parnitha has the
largest number of water-intake points
(141).Nine out of 28 M.B. (only 32.1 %)
have cisterns (Tsiolis and Efthimiou 2014).
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Table 2. Management bodies’ infrastructure actions and agencies for fire protection.
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M.B. of Olympus \ \ N N \ N
M.B. of Parnassos \ \
M.B. of Parnitha \ N \ \ \ \
M.B. of Samaria \ N \ \ \ \ \ N
M.B. of Vikos-Aoos \ \ \
M.B. of Prespa \ \ \
M.B. of Enos \ \ \
M.B. of Iti
M.B. of Evros Delta \ \
M.B. of Dadia J d
M.B. of Kerkini J v
M.B. of Messolonghi \ v \
M.B. of Axios, Loudias \ \
M.B. of Koronea-Volvi \ \ \ \
M.B. of Alonissos \ \ \
M.B. of Nestos Delta \ \ v
M.B. of Parnona \ v \ v
M.B. of Pamvotida y y
M.B. of Amvrakikos wetlands
M.B. of Kotychi-Strofylia v \ v v
M.B. of Acheron & Kalama v v
M.B. of Chelmos-Vouraikos v \ v v
M.B. of Rhodope v \ v
M.B. of Karpathos, Saria v v
M.B. of Karla, Mavrovouni v v R\ N RN v
M.B. of Zakynthos \ \ R
M.B. of Schinia, Marathon RN v v N RN
MB.of Tzoumerka, Peristeri N Vo
Total, number 20 2 18 9 10 9 18 1 2
Share, % 71.4 71 643 32.1 35.7 32.1 64.3 3.6 71
8) The M.B. of the National Park of miou 2014).

Parnitha has the largest number of tanks
(68), followed by the M.B. of the National
Park of Olympus (16) (Tsiolis and Efthi-

9) Twelve out of the 28 M.B. (42.9 %)
stated that they have fire observatories.
However, it has not been ascertained if
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these observatories are manned.

10) With regard to fire-fighting in for-
ests and fire-fighting in general, it has
been ascertained that only one out of four
M.B. take part actively.

11) With regard to fire-prevention and
infrastructure resources, the M.B. of the
National Park of Parnitha has more re-
sources and infrastructures than the other
M.B. and is better organized with regard
to materials and instruments. There is a
trans-national cooperation among Mediter-
ranean and European countries on issues
of mutual assistance in circumstances of
major fires and exchange of fire-fighting
equipment, education and technology
(Martinez et al. 2006, NKUA 2012).

The use of the fireproof method was
applied also in Greece, when the fighting
of forest fires was among the Forest Ser-
vice’s responsibilities (Law 2612/1998).

It has been stated that Switzerland only
manages forest fuels, whereas France
carries out land cleaning by means of ani-
mal grazing (NKUA 2012).

In Greece, several laws related to for-
est protection, forest fire-fighting and fire-
protection infrastructures have been is-
sued, amended and replaced.

Similarly, we can also refer to the Eu-
ropean legislative framework, such as
the Council for the EU Forestry Strategy,
which, in its resolution of December 15,
1998, called on the Commission to pro-
ceed to a constant evaluation, to an im-
provement of the effectiveness of the
European surveillance system regarding
forest health and to a consideration of all
potential impacts on forest ecosystems. It
also called on the Commission to pay spe-
cial attention to the development of the
Community-system information regarding
forest fires, which allows a better assess-
ment of the effectiveness of fire-protection
measures (Regulation EC No 2152/2003).

The protection of forests against
fires is an issue of particular importance
and urgency, in order to combat, among
other things, desertification and to avoid
the negative effects of climate change. It
is crucial to avoid any interruption of op-
erations on behalf of the Member States
under Regulation (EEC) No 2158/1992,
which has expired. Therefore, Regula-
tion (EC) No 2152/2003 of the European
Parliament should cover preventive mea-
sures, which are not covered by Regula-
tion (EC) No 1257/1999 and are not in-
cluded in the national or the regional de-
velopment programs for rural areas.

According to the Resolution of the Eu-
ropean Parliament (2010), fires comprise
a source of destruction for forests, agricul-
tural crops, and residential areas as well.
Because forests are important for timber
production, conservation of biodiversity,
prevention of floods, avalanches and ero-
sion, management of underground water
resources and carbon sequestration, the
fires should be an issue of concern for
all Member States. Therefore, the Euro-
pean Parliament (EP) requests that the
Commission, in cooperation with Member
States, implement legislative proposals
and initiatives in the field of forest protec-
tion and fire prevention. The EP maintains
that plans for afforestation/reforestation
should be strengthened, preferably on
native species and mixed forests, for the
benefit of biodiversity and for greater re-
sistance to fires, storms and pests, as well
as for the constant collection and use of
residual forest biomass, which is a renew-
able source of energy.

The purpose of this study was to re-
cord and to evaluate fireproofing mea-
sures of Management Bodies that have
been established and set up in Greece
by virtue of Law 3044/2002 for the man-
agement and protection of the Protected
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Areas within their jurisdictions. Presently,
28 Management Bodies are operating in
Greece (Table 1), which manage a cor-
responding number of national parks
in the country, as provided by the Laws
2742/1999 & 3044/2002 (Efthimiou 2015).

Conclusion

The results of this study revealed that there
are weaknesses and deficiencies in the
Management Bodies’ agencies and equip-
ment. The immediate registration and de-
marcation of Protected Areas in Greece is
essential, along with the drafting of forest
maps. Fire-protection plans must be draft-
ed for Protected Areas and implemented,
in order to protect biodiversity as well.

Further research is needed, in order to
create a database and an organized Geo-
graphic Information System (GIS, use of
new technologies, etc.) in all Management
Bodies of Protected Areas. In this way, a
more effective management of forests can
be achieved.

Therefore, it is necessary to consider
the results of this study, in order to esti-
mate right the risk of forest fires in Greece.
For the protection of national parks, how-
ever, the implementation of fire-prevention
measures is critical, especially during the
summer season.

Finally, from the survey conducted with
the Management Bodies of Greece, it ap-
pears that there is a general need of the
improvement and supply with equipment
and instruments and for the implementa-
tion of fire-protection measures.
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