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EFFECTIVENESS AND EFFICIENCY 
OF IMPROVEMENTS OF THE FOREST FIRE PROTECTION SYSTEM 

IN GREEK FORESTS 

N. STAMOU (*) - A. CHRlSTODOULOU (**) - V BLIOUMIS (***) - S. F0110U (****) 

To fight successfully 
the forest fires is an 
issue which during 

the last two decades has 
strongly mobilized the in­
ternational and greek sci­
entific community and has 
raised the environmental 
sensitivity of the interna­
tional and greek public 
opinion. The mobilization 
and sensitivity of the pub­
lic opinion is ought to: 
a) the realization that 
forests and forest lands at 
worldwide and national 
level are factors of affect­
ing the climate 
b) the realization that 
forests and forest lands are 
a substantial component 
part of people's quality of 
life 
c) the certainty that forests 
and forest lands at global 
and, per regions, at nation­
al level are reduced to an 
alarming degree with a 
major cause of this reduc­
tion the pursuit of chang­
ing their use. The main 
means to attain this change 
is by fires 
d) the fact that the de­
struction of forests consti­
tutes a huge environmental 
and economic destruction 
while the degradation of 

ABSTRACT 

The objectives of the present paper is to investigate the expediency of 
introducing new processes in the existing forest fire prevention and sup­
pression system which by providing the new information of preventive 
and on-process control they will: 
a) improve substantially its effectiveness-efficiency and 
b) be applicable and equally effective either they are placed within the 
existing system or into a modified system in respect to the existing one. 
In order to investigate the usefulness and effectiveness of the proposed 
processes the viewpoints of the persons in charge of the fire protection 
of regional forest services Cforest offices and forest directions per pre­
fectures) were collected via an appropriate questionnaire to decide the 
most expedient category of fire protection measures and the usefulness 
of information offered by the new proposed processes. The elaboration 
of replies and the utilization of their information was done separately 
per forest services of A, Band C degree of fire risk and for the total of 
forest services as well. 
By the analysis of the above it results clearly the usefulness and the ex­
pediency of the proposed incorporation of new processes into the pre­
vention and suppression system and the economic efficiency of the 
proposed investment. 

RESUME 

Ce travail porte sur l'analyse de la convenance it l'introduction de nou­
veaux processus dans les systemes actuels de la prevention et de l'extinc­
tion des incendies qui, en fournissant de nouvelles informations sur le 
controle pnwentif et en-cours d 'incendie, pourront: 
a) ameliorer considerablement leurs ejJicience-e./ficacite et 
b) les rendre applicables et egalement e./ficaces soit qu 'ils s 'inserent dans 
le systeme existant soit qu'ils s'inserent dans un systeme different. 
Afin d 'analyser l 'utilite et l 'e./fiacite des processus proposes, on afait cir­
culer des questionnaires pour connaitre les pOints de vue des res pons­
abies de la protection contre les incendies (bureauxforestiers et direction 
des forets par prefecture (pour decider la categorie la plus indiqueee des 
mesures de protection contre les incendies et evaluer l'utilite de l'infor­
mation ojJerte par les nouveaux processus proposes. L 'elaboration des 
reponses et I 'utilisation des informations ont ete faites separemment par 
service de forets classe de degre A, B et C quant au risque d 'incendie et 
pour l'ensembe des services de forers. 
L 'analyse de toutes ces donnees demontre clairement I 'utilite et la conve­
nance de la proposition d 'incorporer les nouveaux processus dans le sys­
teme de prevention et suppression des incendies et la rentabilite 
economique de l 'investissement propose. 

e) the increase of future 
demand, at global level, for 
forest products in conjunc­
tion to the decrease of 
forests but also to the grad­
ual limitation of the annu­
ally cut down volume from 
the rich wood production 
countries. Particularly for 
our country, despite the at­
tempts of the state, the 
phenomenon of forest fires 
still remains an enormous 
and unsolved problem 
which causes huge ecolog­
ical and economic dam­
ages, while its human im­
pact is also intense since 
along with the forests, 
most of the times, proper­
ties and sometimes lives 
are lost too. Despite the 
number of cooperating 
bodies (Forest Service, Fire 
Brigate, Army, Local Au­
thorities), no satisfactory 
effectiveness was obtained 
since between 1981-1990 
the burnt area ammounted 
5,188,844 stremmata (fig­
ures 1, 2). The lack of ef­
fectiveness is mainly attrib­
uted to the retractions and 
hesitations to make a deci­
sion (concerning the 
ground forces or firefight­
ing by aircrafts, prevention 

forest ecosystems caused by that 
most cases 

is not reversible in 
or suppression). A basic 

cause for this fact is that no transfer, adaptation and use 
of foreign know -how was made as well as the absence 
of greek research which should have substantially con­
tributed towards a specialized solution to the problem 
as it appears under the specific natural and socioeco­
nomic greek environment and mostly to the strict in­
vestigation of forest fire causes. It is characteristic that 
until very recently there was no organized and manned, 
specialized, and exclusively dealing with the study of 
fires, Laboratory neither within Universities nor in Re-

(") Professor, Faculty of Forestry & Natural Environment, Aristotle University 
of Thessaloniki, Greece. 
C") Assistant Professor, Faculty of Forestry & Natural Environment, Aristotle 
University of Thessaloniki, Greece. 
C"') Lecturer, Faculty of Forestry & Natural Environment, Aristotle University 
of Thessaloniki, Greece. 
C .... ) Postgraduate Student, Faculty of Forestry & Natural Environment, Ari­
stotle University of Thessaloniki, Greece. 

37 



MEDIT W 4/97 

J .. 0000 

.. 00000 

200000 

1981 1982 '''83 

Fig .l .Burnt area par type of lend in 8trammela(1 atremm.-1I10ha):1891-1990 

Figure 1 - Burnt area per type of land in stremmata (J stremma - 1/ 10 ha); 1891-1990. 
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Fig .2. Burnt area per region and type of land in atremmata (1 atremm."1I10ha). Total for decade 1981 -1990 
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and consequently they will maximize 
the effectiveness towards the solu­
tion of the problem Cfigure 3). The 
data of previous paragraphs Ca) and 
Cb) enforce us to investigate the im­
provement of forest fire prevention 
and suppression system, as this is 
applied today, by the addition of po­
tential new processes which will im­
prove it Significantly and which will 
also continue to be applied after its 
eventual modification or the devel­
opment of a new system, if such a 
system comes up by the results of 
the relative to the problem research 
which also has already started in our 
country during the last years. There-
fore, the objective of the present 
work is the investigation of adding 
new processes into the existing pre­
vention and suppression system, 
which should: 
a) improve substantially its effective­
ness-efficiency and 
b) be applicable and at least equally 
effective eventhough in the case that 
the existing system is modified or re­
placed by another one, directly or in 
the future. 
Particularly, the new processes un­
der investigation, are: 
a) the production, for the forest of­
fice in charge of surveillance, of in­
formation relative to the precise po­
sition of firefighting forces during the 
phase of fire prevention and 
b) the production of information, as 
much as for the standby forest office 
as well as for the coordinator of the Figure 2 - Burnt area per region and type of land in stremmata (J stremma - 1/ 10 ha). Total for decade 1981-1990. 

fire suppression during the phase of 
search Institutes of our country. Until such research re­
sults are available the following are considered neces­
sary to be undertaken: 
a) From the existing know-how to utilize that one the 
efficiency of which might be independent from the lo­
cal conditions and consequently that one which could 
be also used after the outcome of results obtained from 
the research of the phenomenon as it appears in our 
country. 
b) A part of the research, taking into account the above 
paragraph, should be focused on the production of di­
rect results for easing off-reducing the intensity of forest 
fires phenomenon that is its limitation, by choosing to 
investigate the effectiveness of applying such means 
and measures which will be also applicable and effec­
tive after the production of results by the greek research 
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suppression concerning the precise position of firefight­
ing forces and the precise location of the fire front. The 
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Figure 3 -Impact flow of maximum effectiveness for forest fire fighting . 
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positions of firefighting forces during the prevention 
stage is possible to be either those indicated usually as 
strategic for the direct spotting or direct intervention or 
those which would have come up by research as the 
best ones for the areas with specific local conditions. 
The positions in the suppression stage is possible to be 
either these occupied by the forces during the suppres­
sion stage, according to the usual existing plan or to the 
best intervention plan arised by the research done, or 
those positions upon which the forces will deploy after 
the modification of the optimum plan depending on the 
evolution of the specific fire. It is obvious that we are 
talking about a continuous production of information 
which can be used directly and effectively during the 
stage of prevention and suppression as well. 

THE IMPORTANCE OF RESEARCH 

By the introductory remarks and the aims set out is be­
coming obvious the importance of the under study re­
search. However, beyond these, the following must be 
also added: 
a) The size of phenomenon in our country in conjunc­
tion to the mountainous and semi-mountainous charac­
ter make the consequences of fires tragic from the 
viewpoint of soil's productive part by erosion and the 
loss of huge amounts of water as well. 
b) The general impression that the state is unable to 
deal with the problem of forest fires allows the arsonists 
to bring into effect their targets. Moreover, it is charac­
teristic the distribution of number of fires per categories 
of causes during the decade 1981-1990 (table 1). 
The rate of fires caused by intention (above 30% of 
number of fires) is constantly big whilst equally con­
stantly big is also the rate of fires by unknown causes 
(above 27%) within which must be also hidden a cin­
siderable number of fires by intention for which the re­
sponsible person was not found (Stamou 1989). Conse­
quently, to discourage the arsonists strict measures 
should be taken by the State which if fails to identify 
them it will eliminate their pursuits via a substantial­
spectacular improvement of the efficiency of the pre-

Table 1 Numbers and causes of fires (1981-90). 

Maximum Minimum 

Number of fires per year 
Category of fire causes, % of number 1796 939 

a. Accidental incidences 8.5 5.0 
b. Negligence 33.9 22.7 
c. Intentions 35.3 30.4 

Cl ' Arsons 23.4 15.5 
c2. Rangeland improvement 16.9 9.0 

d. Unknown causes 35.8 26.8 
e. Other causes 1.7 0.7 

Source: Lab. of Forest Protection. 
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vention and suppression system. The same need for a 
substantial improvement is also imposed by the fact(of 
the constantly big rate of fires by negligence. Therefore, 
until a) measures are taken to eliminate the known 
causes (as anticipated by the regulation 2158/92 of 
E.U), b) the unknown causes are located, and c) new 
means or new systems of organizing firefighting are rec­
ommended for use, it is necessary to improve virtually 
the efficiency of the existing system. 
c) The improvement of the efficiency of the existing 
system is also necessary for the reason that some of fire 
consequences may create problems to the nation under 
some special optical angles: Without being proved it 
was expressed the suspicion that large wildfires are 
caused by country's enemies aiming at greek tourism or 
military installations at specific sensitive areas. True or 
not some fires (two in Thassos, two in Rhodes, Ierape­
tra and Evia) have disturbed and defamed the greek 
tourism, caused massive cancellations to hotel reserva­
tions and departures of tourists. Beyond that, the fires at 
coastal areas destroy the greek landscape and hit the 
greek tourism in the longrun since one of the major 
purposes of visiting the country is to enjoy the combi­
nation of forest-sea (Eleftheriadis et al. 1989). 
d) The annual expenditures for the protection of forest 
and forest lands are illustrated in table 2, in nominal 
and deflated prices. It is obvious that we have to im­
prove the system's efficiency for the best utilization of 
the money already invested. Recently, persistent talk­
ings were conducted (Ministry of Macedonia-Thrace 
1992) for huge investments in the sector of firefighting 
by air without investigating the possibility of improving 
the efficiency of the ground-based forces (Stamou 
1992), Besides, if the system of ground forces was more 
effective, beyond the employment and the income it 
would have provided for employees it could have also 
contributed to the implementation of forest works dur­
ing and outside the cruisal time period of fire protec­
tion. Moreover, the discussions about the investments in 
firefighting by air are not based on some elaborated 
economic analysis on one hand and it is known that air­
crafts can not fly in conditions of strong winds when 
big fires occur on the other. Yet, in the case the State 
would proceed to enforce-prefer the air-firefighting, the 
ground forces would be again needed (Kailidis 1990). 
e) Following the above stated, with or without the ma­
jor role of the ground forces system and given that the 
ground forces will always exist (Kailidis 1990) (more or 
less these are the ones which extinguish the fires when­
ever they occur) it is considered useful to investigate 
the possibility of improving the efficiency via new 
processes. 

METHODOLOGY 

In order to investigate the expediency and effectiveness 



Table 2 The financing of Forest Protection in Greece. 

Financing 

Year of forest protection 

Total thousands In percent 
drachmas of forestry financing 

1974 47,672 4.0 
1975 52,145 3.2 
1976 194,207 8.6 
1977 150,876 5.5 
1978 276,962 8.6 
1979 244,511 6.9 
1980 224,288 4.9 
1981 613,757 10.4 
1982 932,812 12.8 
1983 2,123,778 19.0 
1984 2,306,242 16.4 
1985 2,435,679 14.8 
1986 2,149,620 12.8 
1987 2,484,397 13.0 
1988 3,094.518 14.9 
1989 3,850,500 17.1 

Source: Ministry of Agriculture, Forest Service. 
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Financing 
of forest protection 
(constant prices 1980). 
Thousands drachmas 

115,428 
111 ,183 
365,051 
252,724 
412,146 
305.639 
224,288 
510.613 
655,064 
1,250,017 
882.941 
1,014,866 
728.191 
722,860 
793,303 
1,039.635 

The degree of respond of forest of­
fices as much as per fire risk zone as 
well as for the total, based on the 
Table below, is considered satisfac­
tory. 

Descriptive statistics 

By the investigation of the above the 
first results which came up are the 
following: 
1. For all categories of regional for­
est services of A, B, and C fire risk 
degree the dominant viewpoint is 
that the radical improvement of the 
efficiency of firefighting should rely 
on the ground forces and the better 
organization-planning of the fire­
fighting combat; above 50% of 
replies support this viewpoint (fig­
ure 4) . Only 10% of the forest ser­
vices believe that firefighting by air is 

of the proposed processes through appropriately filled 
questionnaire the viewpoints of the authorized for fire 
protection officers of regional forest services (forest of­
fices and prefecture forest authorities) were gathered to 
find out the most expedient category of fire protection 
measures and the utility of information provided by the 
new proposed processes. The processes for which the 
forest offices were asked to answer are: 

the measure which would improve 
radically the efficiency of the combat against fires. 

Table 3 Number of forest offices per fire-risk zone degree 

a. the improvement of ground forces 
b . the improvement of organizing-planning the preven­
tion-suppression system 
c. the improvement of infrastructure 
d . participation of local self-administration authorities 
(LSAA) 
e. elimination of causes and 
f. use of air-firefighting forces 
The process of replies and the best 
use of their information was conduct­
ed separately per forest services of 
A(I), Be), and C(3) fire risk degree as 
well as for the total of forest services. 

RESULTS 

Respond to questionnaires 

GROUNO FO RCES 

ORG ANIZA TlON. Pl.A NNNG 

INFRASRTUCTURE 

PARTICPA TIO N OF L.S.A .A 

EL.UNA TION OF CAUSES 

L::=II! 

and number of received questionnaires. 

Zone of fire-risk degree 

A B C 

Forest offices (number) 40 32 30 
Received questionnaires 27 25 20 
Percentage (%) 68 78 67 

• --
O~ 10" 20% 30'110 '' 0 "" 5 0'110 SO!llo 70"" 8 0 " 11 0" 100" 

The number of questionnaires sent 
and the replies received are shown 
in table 3. 

SOURCE : Ruearch of Fotu t Offices 

Flg .4.PropO"d menu res which W Quid radic a lly Improved the .rractlven ... of Orerlghtlng eom bat (per 
categor'. , of forest offices depending on thel, fir. risk). 

Total 

102 
72 
71 

cC DEGREE 

_8 DEGREE 

.A DEGREE 

(1) A: I" fire risk degree. 
(') B: 2"" fire risk degree. 
(') c: 3'· fire risk degree. 

Figure 4 - Proposed measures which would radically imp roved the effectiveness of f ire fighting combat (per categories 
of forest offices depending on their fire risk). 
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2. Planning and orgamzmg the ground forces during 
prevention stage is very useful and desirable to provide 
the officer in charge of surveillance with the informa­
tion shown in table 4. 
3. As long as the information mentioned in table 4 is 
available it would be possible to be utilized for the bet­
ter spatial allocation and the control of ground forces 
during the prevention stage as well as for the better co­
ordination and the effective instructions during the sup­
pression stage but also during the surveillance stage af­
ter suppression (to avoid possible rekindling). Howev­
er, to what extent the firefighting would have been ef­
fective? From the resutls obtained so far it came out that 
the burnt average per year area would have decreased 
to the following rates (table 5). 
From the above table comes out that a weighted aver­
age percentage reduction of the burnt area equals to 
35% of total (or 30% of A degree, 38% of B degree, and 
36% of C degree of fire-risk of forest offices). During the 
under study decade the areas which would have been 
saved up from fires if the officers in charge of surveil­
lance had at their disposal the above information, are 
estimated to 170,000 s.tremmata per year. 

Statistical inferences 

In order to check out the existence of the relation be­
tween the replies of forest offices and their fire-risk de­
gree, the forest offices were categorized into two 
groups. In the first group the forest offices of A fire-risk 
degree were included and in the second(4) the Band C 
ones. For these two groups contigency tables were 

drawn up to include the viewpoints of forest offices 
with respect to the following 7 questions: 
a. Whether it is useful the officer in charge of surveil­
lance office to know from his desk at any time the pre­
cise stationing point of each fire engine (or motorcycle) 
within the under protection area of the forest office. 
b. Whether it is of service to have a full synoptical pic­
ture of the positions of all fire engines during surveil­
lance. 
c. Whether it is useful to exist known permanent cen­
tral stationing points of fire engines at the area of under 
forest office's responsibility which will ensure times less 
or equal to a given limit before interfere to any possible 
fire ignition point. 
d. Whether is necessary the possibility of having an op­
tical control of the entire under surveillance area via a 
suitable network. 
e. Whether the surveillance office is interesting to have 
a synoptical picture of the entire fire front. 
f. Whether is useful during the various stages of fire de­
velopment to know the precise size of the burnt in so 
far area. 
g. If the above information is all available it would be 
more effective to interfere for protecting forests from 
wildfires. 

(4) For a start, contigency tables for each question were drawn up separately 
in conjunction to the fire-risk degree of forest offices. Because the conditions 
for using coefficient x' were valid only for two questions it was decided to 
shorten out the replies of forest offices (Snedecor and Cohran, 1973) and for 
making possible the usage of Fisher's exact test the forest offices Band C fi­
re risk degree were categorized into one group. 

Table 4 Estimations of forest authorities in relation to the utility of the proposed measures. 

Utility of information supplied to the officers in charge of surveillance as to: Fire risk degree 

A B C Total 

The stationing pOints for each of fire fighting crews and vehicles Very useful 93% 84% 90% 89% 
Useful 7% 12% 10% 10% 
Indifferent 0% 0% 0% 0% 

The synoptical picture of positions of all fire fighting crews and vehicles Very servicealbe 96% 92% 90% 93% 
Serviceable 4% 8% 10% 7% 
Indifferent 0% 0% 0% 0% 

The stationing points of fire engines which ensure interference times smaller or equal of a limit Very useful 93% 84% 80% 86% 
Useful 7% 16% 15% 13% 
Indifferent 0% 0% 5% 1% 

The potential of optical control of the entire under surveillance area via a suitable network Very necessary 81% 80% 75% 79% 
Necessary 19% 20% 25% 21% 
Not necessary 0% 0% 0% 0% 

The synoptical picture by the surveillance office, for the entire fire front Very interesting 70% 68% 70% 69% 
Interesting 30% 28% 25% 28% 
Little interesting 0% 4% 5% 3% 

The detailed picture by the surveillance offices, for patrial sections of fire front Very useful 44% 52% 40% 46% 
Useful 52% 40% 55% 49% 
Indifferent 4% 8% 5% 6% 

The knowledge of the precise size of burnt area at various stages Yes 85% 64% 70% 74% 
No 15% 32% 30% 25% 

The synoptical picture of small-fire places which maintain low flames Very useful 59% 48% 45% 51% 
Useful 33% 40% 55% 42% 
Indifferent 7% 12% 0% 7% 
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Table 5 Estimations of forest authorities in relation to the effectiveness 
of the proposed measures. 

20% the most of the total frequen­
cies. 

Percentage Percentage of authorities being asked and reply given 
The results of statistical controls are 
shown in table 6 from which the fol­
lowing arise: The viewpoints of for­
est offices regarding the above ques­
tions are not depending on their fire­
risk degree; in other words the dif­
ference observed between the 
replies of A and (B+C) fire-risk de­
gree of the forest offices is not statis­
tically significant; so, we do not re­
ject Ho for any question. 

of reduction 
of annual burnt area 

Total A fire B fire C fire 
risk degree risk degree risk degree 

0-10 8 11 4 
11-30 40 44 32 
31-50 26 22 36 
51-80 18 15 24 
81-100 3 - -

Tolal 95·/~ 92% 96% 

The contigency tables are given in the annex. The sta­
tistical hypothesis we want to check out is the follow­
ing: 
Ho : Pij = Pi . Pj 
against the alternative 
HI : Pij '* Pi . Pj 
which is also known as independence hypothesis (An­
dersen 1990) between the. rows and columns that is be­
tween the two variables "Replies of Forest Offices 
(RFO)" and "Fire-Risk Degree (FRD)" of a contigency 
table with R rows {l,2, .... il and C columns {l,2, .. .. jl 
where Pij the possibility a random sample unit to belong 
in category i according to the variable RFO and in cate­
gory j according to the variable FRD. 
The above checking out is done either by the help of 
coefficient X2 according to the formula: 

~ f. (Q .. - E)2 
X 2 = L L 11 11 

i=lj=1 Eij 

where Qij the real frequencies and 
Eij the expected frequencies 
or by the precise checking out of Fisher's exact test 
(Andersen 1990). The Fisher's exact test was used wher­
ever it could not be used the statistical X 2 because of not 
satisfying the following two conditions (Zacharopoulou 
1989): a) not having expected frequency less than 1 and 
b) the frequencies with expected value less than 5 are 

10 
45 
20 
15 
10 

100% 

Economic analysis 

Concerning the economic effectiveness-efficiency of the 
system's improvement with the proposed new process­
es - and for having an indicative number - this might 
be estimated as follows: 

A. Saved-up suppression expenditures 

For the years 1989-1991(5) for which there are data, the 
average suppression expenditures per Ha in constant 
prices of 1991 amounted to 

592,805,000 dra 
101,586 Ha = 5,837 dra/ Ha 

Here, it must be made clear that the above expenditures 
include payments of forest personnel and vehicle-ma­
chinery expenditures as they are written down in the 
relative forms by the competent forest officers and sent 
to the central direction of the Min. of Agriculture. 
The saved-up annual suppression expenditures due to 
decrease of burnt area are the following for the decade 
1981-1990. 
17,000 Ha/year x 5,837 dra/ Ha = 99,229,000 dra/year 

B. Saved-up expenditures due to decrease of dam­
ages(tS) 

Avoided damages to forest vegetation for the decade 
1981-1990 in constant prices of 1991 : 
a. In the areas of forest offices of A fire-risk degree 

Table 6 Statistical controls. 
(') Supplementary research will follow up for the 
decade 1981-90. 
(6) For the valuation of avoided annual damages of 
forest vegetation the relative table provided by the 
Min. of Agriculture was used (Organization of fire­
break forest protection, Annex C 1993). More spe­
cifically: a) for forest offices of A fire-risk degree 
was used the deflated (in prices of 1991) arithme­
tic mean term of "classes" value (vegetation types) 
7, 6, and 5 of the respective table, b) for forest of­
fices of B fire-risk degree was used the deflated 
arithmetic mean term of "classes" value 4, 3, and 2 
and c) for forest offices of C degree the deflated 
value of "class" 1 was used. 

Subject 

a 
b 
c 
d 
e 
f 
g 

x2 

.14035 

.01745 
2.97915 

42 

Significance Fisher's Exact Test, Singificance 

One-Tail Two-Tail 

.45876 .70143 

.37484 .64402 

.19167 .30193 
.70793 
.89489 
.08434 

.51723 1.0000 
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Useful 

Indifferent 

b) 

Serviceable 

Indifferent 

c) 
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Indifferent 

d) 
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e) 
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f) 

Yes 

No 
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Yes 

No 
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Column 
Total 

Count Exp Val 

2 

Column 
Total 

Count Exp Val 

2 

Column 
Total 

Count Exp Val 

2 

Column 
Total 

Count Exp Val 

2 

Column 
Total 

Count Exp Val 

2 

Column 
Total 

Count Exp Val 

2 

Columm 
Total 

ANNEX 

Fire risk degree 

Al 

25 
24.3 

2 
2.7 

27 
38.0% 

Fire risk degree 

Al 

26 
25.1 

1 
1.9 
27 

37.5% 

Fire risk degree 

Al 

25 
23.3 

2 
3.8 

27 
37.5% 

Fire risk degree 

Al 

22 
21.4 

5 
5.6 

27 
37.5% 

Fire risk degree 

Al 

19 
18.8 

8 
8.3 
27 

37.5% 

Fire risk degree 

Al 

23 
19.9 

4 
7.1 
27 

37.5% 

Fire risk degree 

Al 

26 
25.5 

1 
1.5 
27 

37.5% 
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39 
39.7 

5 
4.3 

44 
62.0% 

41 
41 .9 

4 
3.1 
45 

62.5% 

37 
38.8 

8 
6.3 

45 
62.5% 

35 
35.6 

10 
9.4 

45 
62.5% 

31 
31.3 

14 
13.8 

45 
62.5% 

30 
33.1 

15 
11.9 

45 
62.5% 

42 
42.5 

3 
2.5 
45 

62.5% 
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RowTotal 

64 
90.1% 

7 
9.9% 

71 
100.0% 

Row Total 

67 
93.1% 

5 
6.9% 

72 
100.0% 

Row Total 

62 
86.1% 

10 
13.9% 

72 
100.0% 

Row Total 

57 
79.2% 

15 
20.8% 

72 
100.0% 

Row Total 

50 
69.4% 

22 
30.6% 

72 
100.0% 

Row Total 

53 
73.6% 

19 
26.4% 

72 
100.0% 

Row Total 

68 
94.4% 

4 
5.6% 

72 
100.0% 

9,749 Ha/year x 4,052,170 dra/ Ha = 

39,504,605,330 dra/year 
c. In the areas of forest offices of B 
fire-risk degree 
5,687 Ha/year x 1,556,520 dra/Ha = 
8,851,929,240 dra/year 
e. In the areas of forest offices of C 
fire-risk degree 
1,593Ha/ year x 415,650 dra/ Ha = 
662,130,450 dra/year 
Consequently, according to the 
above data, the overall benefit for 
the decade 1981-1990 as long as the 
proposed measures were applied 
would be equal to: (99,229,000 + 
39,504,605,330 + 8,851,929,240 + 
662,130,450) x 10 = 491 billion dra. 

Explanations 
a. In the above economic result 
there have been not co-calculated: 
- the cost of the involved in fire 
fighting non-forest personnel (army, 
privates, etc.) 
- the cost (objective and subjec­
tive) of destroyed property (houses, 
farm-stocking facilities, machinery 
and vehicles) 
- the cost of human losses and the 
economic consequences of these 
losses 
- the overall cost of the aircrafts 
and choppers used for firefighting 
because the competent forest offi­
cers when calculate they include 
per case only part of this cost a fact 
which needs special research 
- the wages of the permanent for­
est personnel employed for fire­
fighting 
b. During 1989-91 the percentages 
of the lands burnt in the area under 
the authority of forest offices of A, 
B, and C fire-risk degree were re­
spectively 62.63%, 28.84% and 
8.53%. Therefore, it was assumed 
that the same percentages are valid 
for the period 1981-1990. Conse­
quently, the total of areas burnt 
(5,188,844 stremmata) were allocat­
ed as follows: 3,249,773, 1,496,463 
and 442,608 stremmata. 
c. According to Table 5 if the pro­
posed measures were applied there 
could be saved per year the 30%, 
38%, and 36% of the burnt areas re-
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spectively. In other words: 
- areas of forest offices of A fire-risk degree 
(3,249,773 x 0.30) : 10 = 97,493 stremmata = 9,749 Ha 
- areas of forest offices' of B fire-risk degree 
(1,496,463 x 0.38) : 10 = 56,866 stremmata = 5,687 Ha 
- areas of forest offices of C fire-risk degree 
(442,608 x 0.36) : 10 = 15,934 stremmata = 1,593 Ha. 

CONCLUSIONS 

From the above it clearly results the utility and the ex­
pedience of the proposed accession of new proce­
dures into the prevention and suppression system. 
The prevention of forest fires is attained via a better 
spatial distribution of forces and their better control 
during the prevention stage by the output and utiliza­
tion of information required for the selection and us­
age of appropriate technology. The better spatial dis­
tribution and control lead to the timely and conse­
quently effective attack but also to the effective coor­
dination and guidance of fighting forces by making 
available the full and detailed picture of the forces po­
sitions, the fire front, and the local natural conditions. 
The total outcome is to face succesfully the wildfires. 
Moreover, the proposed improvement is also aiming 
at the protection and quality of life since the survived 
forests and forest lands besides being an important 
factor of people's quality of life they are also terrestri­
al natural more or less ecosystems-banks of genetic 
material and genetic diversity. 
Finally, the average annual saving expenditure is sig­
nificant since it amounts about to 1225% of the aver­
age value of the overall annual expenditures for the 
protection of forests (constant prices of 1991). 
Consequently, is considered expedient a furthermore 
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research on the existence and usage of new technology 
which it could ensure the information required by the 
regional forest services for the best effective organiza­
tion of their firebreak combat. The search and investi­
gation of applying such new technologies will be the 
subject in the future of a new research project. • 
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