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ABSTRACT

Determining the causes is the first link in the chain of fighting forest fires and the key to an effective prevention strategy.
This study aims to identify the causes of forest fires in Tissemsilt (Northwest Algeria) using the Delphi method. It is based
on a survey conducted exclusively among 84 forestry professionals during the two fire seasons of 2023—2024 and 2024-
2025, using a face-to-face questionnaire. Twenty-four local fire causes were consolidated into 5 categories and 16 classes
according to the European Forest Fire Information System (EFFIS) which utilizes two primary classification frameworks
to monitor, assess, and manage wildfires across Europe, the Middle East and North Africa. The results showed that
negligence was the dominant perceived wildfire cause (56.2%), followed by deliberate causes (27.0%) and accidents
(12.4%), whereas rekindles (4.1%) and natural causes (0.1%) remained marginal. From the point of view of the hierarchy of
most probable causes, categorized into three levels of significance, the votes of forestry experts reveal that the deliberate
fires motivated by profit or benefit received the highest number of votes (60), followed by other negligent uses of fire
(honey harvest with smoker and fires lit to keep away harmful animals), (50) and agricultural burnings (42), whereas fire
rekindling and mental illness-related causes received the lowest number of votes (1 each). Overall, the results highlighted
human-related activities, particularly negligence and deliberate actions, as the predominant perceived drivers of wildfire
occurrence, emphasizing the importance of monitoring and addressing these causes to improve wildfire prevention and

management strategies.
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INTRODUCTION

Wildfiresarearecurrentphenomenonin Mediterranean
climate areas (Gorriz-Mifsud et al. 2019). The climatic
conditions (the driest and hottest season) and the
predominance of Mediterranean type of vegetation result
in fire-prone landscapes (Oliveira et al. 2018).

Each year, fires burn more than 400,000 ha across
Mediterranean countries, and their activity is expected
to intensify throughout the Mediterranean basin as a

consequence of climate change (Ruffault et al. 2020, Van
der Schriek et al. 2024). By the end of the 21st century,
wildfire burnt area (BA) and associated greenhouse gas
(GHG) emissions could double or even triple under future
climate scenarios (Van der Schriek et al. 2024).

Ramade (1997) shows that fire represents the primary
cause of destruction of forests, shrubs and subforest stands
in the Mediterranean region and is one of the most critical
and difficult risks to tackle within the region (Tabara et al.
2003).
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In Algeria, accurate and consistent data on forest
resource losses caused by wildfires remain limited,
and reported estimates vary according to the source,
methodology, and study period. Borsali et al. (2014)
estimated that approximately 15,000 ha are lost annually
due to forest fires, representing nearly 2% of the national
forest area. Benguerai et al. (2019) reported higher
estimates exceeding 20,000 ha burned each year. Some
fire seasons were considered extreme; for instance, in
2017, during which about 32,000 ha were affected by
wildfires (Talbi et al. 2017), while Sahar et al. (2020) report
an area of 35,000 ha burned each year. More recently,
official statistics from the Algerian Directorate General of
Forests (DGF) indicated that more than 41,000 ha of forest
and natural area were burned during the 2023 fire season
across 37 provinces under extreme heatwave conditions
reaching 55°C in some regions.

This loss is quite perplexing compared to the total forest
area in Algeria, which is only 4.1 million ha (Meddour-
Sahar and Bouisset 2013). Missoumi and Tadjrouni (2003)
confirm that this recurring, even cyclical situation has a
particularly disastrous impact and imposes very heavy
burdens on society as a whole, the State, and especially
local communities.

The consequences of forest fires are difficult to assess,
and their estimation relies on criteria that are most often
subjective and linked to personal perception. Repeated
fires cause severe forest degradation, undermining the
protective role of these environments (Haddouche et
al. 2011). According to the same author, the economic
damage is incalculable and the ecological consequences
are devastating. Thus, fire prevention and control remain
crucial elements in preserving forest resources and play
a significant role in Algeria's forest protection policy. This
is why local forestry administrations develop a forest
fire prevention and control plan each year. However, the
majority of these plans are more curative than preventive
in nature (Tir 2022).

Systematic and reliable information on fire causes
is essential for improving wildland fire management.
Nevertheless, the collection of data concerning the
causes and underlying motivations of forest fires remains
very limited in most countries worldwide (Leone et al.
2009). The classical approach based on strengthening the
active fighting is being overridden by the new preventive
approach based on the identification and modification of
the causes (Mou 2015).

Developing an effective fire prevention and control plan
necessarily involves determining the causes (Leone 1990,
Velez 2001). However, there is a surprising lack of up-to-
date information on the causes of forest fires in Algeria.
Basic data remains very scarce and is characterized by an
extremely high rate of fires of unknown origin (Meddour-
Sahar 2008, Meddour-Sahar and Bouisset 2013, DGF 2014).

This research aims to improve the understanding of the
causes of forest fires in Tissemsilt region by identifying,
classifying, and assessing them according to their
frequency, severity, and relative importance. It seeks to
determine the main factors underlying the recurrent fires
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that have affected this forest ecosystem over the past
decade, with particular emphasis on those considered
most relevant and significant through expert consensus
and field-based evidence. The study has the dual objective
of strengthening prevention efforts and reducing ecological
impacts. It is based on the hypothesis that a combination
of field investigations, surveys, and sustained monitoring
can reveal the most significant fire drivers. This study also
aims to provide decision-makers with a clear and reliable
basis for developing an effective qualitative prevention
strategy.

MATERIALS AND METHODS

The work was carried out in the wilaya (province) of
Tissemsilt, which is located 170 km southwest of Algiers
and is part of the southern edge of the Tell (Figure 1). It
covers an area of 315,137 ha and is located between 1°18'
and 2°18' east longitude and 35°32' and 36°00' north
latitude.

The region has a Mediterranean climate, semi-arid
with cold winters, where January remains the wettest and
coldest month and July the driest and hottest (Tir 2022).

Forest lands (forests, maquis and reforested areas)
occupy approximately 24.31% of the territory of the wilaya
of Tissemsilt, an area of 76,607 ha (CFT 2016), of which
6,071 ha are natural forests, 4,549 ha are integrated lands
(areas legally incorporated into the forest estate for forestry
purposes), and 11,344 ha are reforested areas established
through afforestation and reforestation programs aimed
at strengthening the vegetation cover. They are primarily
found in the OQuarsenis Mountains located in the north of
the wilaya (Tir 2022). The flora of the Tissemsilt forests is
diverse, and the tree layer, dominated by Pinus halepensis
Miller, occupies a significant portion of these forests. On
slopes with favorable soil and moisture conditions, this
species forms more or less dense stands. Other shrub
species are also present, such as Quercus ilex L., Tetraclinis
articulata (Vahl) Masters, Olea europaea subsp. europaea
var. sylvestris (Mill.) Lehr.,, and Cedrus atlantica (Endl.)
Manetti ex Carriere (Tir 2022).

The physical environment in this region is characterized
by a dissected and rugged relief, with fairly steep slopes in
the northern part. In the south, the land slopes down with
monotonous forms and the slopes become progressively
gentler (DRE 2008).

In Tissemsilt, forests cover about 60,714 ha,
representing a forest cover ratio of 19.26% (DGF 2014).
This relatively limited forest area is subject to increasing
anthropogenic and zoogenic pressures, including grazing,
overgrazing, and illegal hunting, but especially fires (Tir
2022), the regeneration of which remains poor (Tir et al.
2021). According to the fire statistics from the Tissemsilt
forest conservation, 1,787 fires were recorded between
1985 and 2021, causing a loss of 23,580 ha, an annual
average of 49 fires and 655 ha. Despite the alarming nature
of the situation, the causes of the fires remain unknown in
almost all of its forested geographical area.
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Figure 1. Location of the study area.

To achieve the predefined objectives, we conducted a
survey (questionnaire) among foresters on the front lines
of forest fires. This survey was structured according to
the Delphi method, which can be used when knowledge
of a problem or phenomenon is incomplete (Turoff and
Linstone 2002, Grisham 2009). It is based on an ad hoc
constructed questionnaire drawing on the knowledge of a
panel of experts, with the aim of constructing a preliminary
predictive model based on their statements on questions
for which there is no absolute answer (Skulmoski et al.
2007).

Lovreglio et al. (2006) show that the Delphi technique is
a promising approach for improving understanding of the
underlying causes and motivations. This research method is
designed to generate ideas and facilitate consensus among
individuals with specialized expertise through a series of
guestionnaires addressed to a carefully selected panel of
experts. The technique has proven effective in eliciting
informed opinions in situations where precise knowledge
is lacking, such as in the case of forest fires.

For our research, a total of 84 forestry professionals
were interviewed during two wildfire prevention
campaigns (June to October) of 2023-2024 and 2024-
2025. The questionnaire gathered useful information on
rank (officers and non-commissioned officers), level of
education, training (university or specialized at the national

https://www.seefor.eu

school and/or training centers), and, most importantly,
each forester's professional experience. The aim was to
identify the probable causes of the fires among the most
experienced individuals.

Thefire causeswere subsequently groupedand classified
into 16 cause categories according to the harmonized
classification scheme of forest fire causes proposed by the
European Union in 2013 (Camia et al. 2013), which is not
a mandatory act but was rather published with the aim of
encouraging countries participating in the EFFIS network
to improve and homogenize the information on the forest
fire ignition sources (Tedim et al. 2022).

The survey was deployed in three stages (Figure 2):

¢ In the first stage, we invited participants to provide

a list of the causes of forest fires, regardless of

their importance, which allowed us to establish a

nomenclature of possible causes of fires in Tissemsilt

forests;

¢ In the second stage, participants were asked to choose
the ten most relevant and appreciable causes of fires
from the list of reasons proposed (the results of the first
questionnaire);

¢ In the third stage, forestry practitioners were asked
to rank the ten reasons (receiving the most votes) in
descending order of importance from 1 to 10. During
this phase, we only considered the causes ranked in the
first three places.
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Figure 2. Flowchart of the methodological approach.

RESULTS

The experts involved in our investigation are foresters
from the Tissemsilt forest conservation service. Table 1
shows their profiles, including their level of education,
rank, and professional experience.

The classification of forestry practitioners by level of
education reveals that the secondary level dominates (51
individuals; 60.7%), followed by the university level with
(30 individuals; 35.7%), and the middle and primary levels
(3 individuals; 3.6%). Officers make up the vast majority
of these forestry practitioners (55 individuals; 65.5%),
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followed by senior officers (15 individuals; 17.9%), non-
commissioned officers (11 individuals; 13.1%) and agents
(3 individuals; 3.6%). The categorization of experts by years
of professional experience reveals the predominance of
workers with extensive experience in the field of forest
fire intervention, with more than 20 years of professional
experience (25 individuals; 29.8%), followed by the
category of 5 to 10 years (24 individuals; 28.6%), and
the category of 10 to 20 years. Finally, there are only 15
individuals (17.9%) with less than 5 years of experience.

https://www.seefor.eu
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Based on the results of the first questionnaire, an
exhaustive list of 24 probable local causes of forest fires in
Tissemsilt was established, and the causes were grouped
and classified into 16 cause categories (Table 2).

The answers obtained after the distribution of the
second questionnaire reflect the most frequent causes

detected. Table 3 displays the number of votes with which
each cause was indicated by the forestry practitioners.
Deliberate and negligence-related activities constituted
the dominant causes of wildfire ignition in the dataset.
The highest proportion was associated with Deliberate
— Conflict (revenge/conflict), which received 83 votes

Table 1. Categorization of forestry practitioners by their level of education, rank and professional experience.

Categorization Number %
Education level
University 30 35.7
Secondary 51 60.7
Middle and primary 3 3.6
Total 84 100.0
Rank
Senior officer 15 17.9
Officer 55 65.5
Non-commissioned officer 11 13.1
Agent 3 3.6
Total 84 100.0
Professional experience

<5vyears 15 17.9
5-10years 24 28.6
10— 20 years 20 23.8
> 20 years 25 29.8
Total 84 100.0

Table 2. Possible causes of the Tissemsilt forest fires.

N° EFFIS category Identified cause Group — Class EFFIS code
1 200 NATURAL Lightning Natural — Lightning 201
2 Power lines Accident — Electrical 301
power

300 ACCIDENT Vehicle exhaust Accident — Vehicles 303

Forestry work (machines) Accident — Works 304

Glass debris Accident — Other accident 307

6 Pastoralism (pasture renewal) Negligence — Vegetation 411

management
7 Agricultural work: machinery — stubble burning Negligence —_Agrlcultural 412
burnings

. Negligence — Waste

8 400 NEGLIGENCE Garbage burnmg management 413

9 Using stoves and barbecues / Tourists Negligence — Recreation 414
Honey harvest with smoker / Fires lit to keep away Negligence — Other

10 . . ) 415
harmful animals negligent use of fire

11 Cigarette (passersby, vehicles) Negligence — Cigarettes 422

12 Interests in land use / Hunting interests / Fires set Deliberate — Interest 511

to encourage public investment (profit/benefit)
T e forestacmimsiration  conficts over forest | Deliberate ~ Conflct 12
500 DELIBERATE pohcy (revenge/conﬂict)

14 Pyromania Deliberate — Mental illness 521

15 Children’s games Deliberate — Children 522

16 600 REKINDLE Fire rekindle Rekindle 600

https://www.seefor.eu
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Table 3. Descending classification of the most probable causes of the Tissemsilt forest fires according to the number of votes.

Group - Class

Number of votes Percentage (%)

Deliberate — Conflict (revenge/conflict)
Negligence — Other negligent use of fire
Negligence — Agricultural burnings
Negligence — Recreation
Negligence — Waste management
Deliberate — Interest (profit/benefit)
Negligence — Cigarettes
Accident — Other accident
Negligence — Vegetation management
Deliberate — Mental illness
Rekindle
Accident — Electrical power
Accident — Vehicles
Deliberate — Children
Accident — Works
Natural — Lightning

83 12.1
82 12.0
72 10.5
72 10.5
63 9.2
61 8.9
52 7.6
47 6.9
44 6.4
34 5.0
28 4.1
21 3.1
11 1.6

1.0

0.9

0.1

(12.1%), indicating that intentional fire-setting linked to
social or interpersonal disputes was perceived as the
principal cause.

Negligence categories collectively accounted for a
substantial share of the responses. Negligence — Other
negligent use of fire (with barbecue or by tourists)
represented 82 votes (12.0%), while both Agricultural
burnings and Recreational activities accounted for 72 votes
each (10.5%). In addition, Waste management practices
contributed by 63 votes (9.2%), highlighting the important
role of unsafe human behavior and inadequate fire control
practices in wildfire occurrence.

Intentional fire-setting motivated by economic or
personal benefits (Deliberate — Interest (profit/benefit))
represented 61 votes (8.9%). Negligence associated with
Cigarettes and Vegetation management also showed
considerable contributions, accounting for 7.6% and 6.4%
of the votes, respectively.

Accidental causes were less frequently reported. Other
accidents (Glass debris) accounted for 47 votes (6.9%),
whereas accidents related to Electrical power and Vehicles
represented 3.1% and 1.6% of the responses, respectively.
Additional deliberate causes, including Mental illness
(5.0%), Children (1.0%) and Works (0.9%), remained
relatively limited.

Natural causes were almost absent from the dataset,
with Lightning accounting for only 0.1% of the total votes.
Overall, the findings demonstrate that wildfire ignitions
were overwhelmingly associated with anthropogenic
factors, particularly negligence and deliberate actions.

In the category of causes of forest fires, interesting
results were obtained by ranking them in descending order
of importance from one to ten, as presented in Table 4. The
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responses of forestry practitioners are relatively uniform
and convergent.

The results indicate that deliberate fire-setting
motivated by economic interest (profit/benefit) was
perceived as the leading cause of fires, with a total of 60
votes distributed relatively evenly across first, second and
third order rankings (18, 23 and 19 votes, respectively). This
distribution reflects a strong and consistent recognition
among respondents of the importance of economically
motivated arson.

Negligence associated with the improper or careless use
of fire ranked second overall, receiving 50 votes. Although
this category obtained fewer first order rankings with 12
votes, its high number of second and third order votes (19
each) suggests that respondents widely acknowledged it as
a major contributing factor to fire occurrence. Agricultural
burnings constituted the third most cited cause, with
42 votes. This category received the highest number of
first order votes (24), indicating that many respondents
regarded it as the primary source of fires, despite its
comparatively lower rankings in the second and third
orders.

Deliberatefireslinkedto conflict orrevenge accumulated
36 votes, highlighting the influence of social interpersonal
tensions on fire incidence. Recreational negligence was
less prominent but still notable, with a total of 20 votes.

In contrast, the remaining categories were only
marginally represented. Accidental fires related to electrical
power received 6 votes, while negligence involving
cigarettes accounted for 4 votes. Waste management
negligence was cited only twice, and deliberate fires
associated with mental illness and fire rekindling received
a single vote each (Figure 3).

https://www.seefor.eu
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Table 4. Classification of the most probable causes of the Tissemsilt forest fires according to their importance.

Number of votes

N° Cause of fires
1st place 2nd place 3rd place Total
1 Deliberate — Interest (profit/benefit) 18 23 19 60
2 Negligence — Other negligent use of fire 12 19 19 50
3 Negligence — Agricultural burnings 24 7 11 42
4 Deliberate — Conflict (revenge/conflict) 17 13 6 36
5 Negligence — Recreation 2 7 11 20
6 Accident — Electrical power 2 2 2 6
7 Negligence — Cigarettes 1 1 2 4
8 Negligence — Waste management 1 1 0 2
9 Deliberate — Mental illness 0 0 1 1
10 Fire rekindle 0 0 1 1
Fire rekindle 0
0
1
Deliberate — Mental illness |0
0
0
Negligence — Waste management ‘l 1
1
) ) 4
Negligence — Cigarettes 1
n:
. . 2
Accident — Electrical power 2
B
. . 11
Negligence — Recreation 7
—
. . . 6
Deliberate — Conflict (revenge/conflict) 13
s
11
Negligence — Agricultural burnings 7
‘_ 24
19

Negligence — Other negligent use of fire ‘- 19
12
19
petperstemerestronere .
18

1storder  [Jl2ndorder [ 3rd order

Figure 3. The most likely causes of forest fires, in order of importance.
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DISCUSSION

The Delphi survey results indicate that Tissemsilt forest
experts largely attribute wildfire ignitions to anthropogenic
factors, with deliberate and negligence-related causes
accounting for the overwhelming majority of experts’ votes,
whereas natural causes such as lightning were considered
negligible. This consensus highlights the predominant role
of human activities in the wildfire occurrence and suggests
that fire risk in Tissemsilt forests is driven more by socio-
economic and behavioural factors than by ignition sources.

The predominance of anthropogenic causes identified
in the present Delphi survey corroborates the finding
of previous Delphi-based investigations conducted
in the Kabylie region (Algeria) by Meddour-Sahar et
al. (2013, 2014), wherein these experts confirm that
unintentional incidents are the most probable cause of
fires. Furthermore, the responses were focused on fires of
anthropogenic origin, whether accidental, unintentional or
intentional, because fires of natural origin (lightning) are
almost unknown in the country (Madoui 2002, Berrichi et
al. 2013, Meddour-Sahar and Bouisset 2013, Meddour-
Sahar et al. 2014, Tir et al. 2021), which explains the only
response on fires caused by lightning, which seems rather
scattered and unusual.

Comparable results have also been reported across
the Mediterranean basin. Using the Delphi technique,
Lovreglio et al. (2010) found that more than 80% of
the experts attributed wildfire ignitions to involuntary
causes, particularly the agricultural use of fire, while
motives related to seasonal employment and economic
benefits were identified among the main drivers of
deliberate fire-setting in southern Italy. In the same region
(Southern ltaly), De Las Heras et al. (2007) confirmed the
predominance of involuntary wildfires, often associated
with agricultural activities, while also emphasizing that
fire ignition motivations are highly site-and culture-specific
across different case studies.

Using the same approach, Tedim et al. (2022) reported
across 11 European countries that agricultural burning
received the highest score among wildfire causes,
followed by deliberate fire-setting for profit and vegetation
management activities. The authors further concluded
that most wildfire ignitions stem from negligence-related
behaviours, while the contribution of fire-setting may
be overestimated, although substantial differences exist
among countries. These findings are broadly consistent
with the present study, where agricultural burning, other
negligent uses of fire, and deliberate motives associated
with personal benefits were among the highest-ranked
wildfire ignition drivers.

In this general context, Costa et al. (2010) confirm
that in the Mediterranean region, the outbreak of fires
is strongly conditioned by human behaviour and socio-
economic activities with approximatively 95% of fires in
this region being caused by humans (Leone et al. 2009).
Butler and Lof (2025) mention that wildfires can expose
underlying conflicts and injustices that are institutionally
embedded within the existing land-use governance
systems, particularly in regions where competing socio-
economic interest and territorial tension shape human-
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forest interactions. In fact, fire is a traditional instrument
for the management of Mediterranean ecosystems, the
long-established use of which in agriculture, silviculture
and livestock-breeding has been documented, as well as
being used in rituals and customs (Leone 2000).

The use of smokers for honey harvesting (other
negligent use of fire) and ignorance associated with
agricultural practices (agricultural burnings) within or
on the edge of forests are the primary causes of fires. In
this regard, Rahmani and Benmessaoud (2019) confirm
that human activities, especially agricultural practices
such as honey harvesting through smoking, land clearing
on peripheries (including pastoral fire and burning of
vegetation), agricultural abandonment and activities at the
interface of habitat and forest areas, can exacerbate the
proliferation of forest fires. These regions are considered
key reference areas for modelling and mapping forest fire
risk.

Madoui(2013) indicates that nearly all fires documented
in eastern Algeria occur during the summer months of
June, July, August and September, coinciding with the
period of significant forest activity including grazing, honey
collection, and fruit harvesting.

Interests or conflicts about land utilization are not only
major causes of forest fires, as per our experts, but also
of utmost importance. Faerber (2000) shows that fire has
undoubtedly been the primary technique used to clear
mountainous terrain. Furthermore, conflicts with forestry
administrations also remain a significant contributing
factor. Arfa et al. (2018) show that the main motivations
that drive livestock farmers to set fire are multiple:
the regeneration of rangelands, the opening of dense
scrubland, or simply out of a spirit of revenge towards the
forestry administration in case of conflict with it on the
regulation of grazing in the forest. Regarding farmers, the
motivations are primarily driven by the practice of slash-
and-burn agriculture and land clearing (deforestation by
fire). The same authors remark that there is a very strong
negative correlation between the number of fires and the
distance to farms and rural houses, and conversely, the
closer one gets to farms and rural houses, the more fires
occur.

Recreational activities remain a significant contributing
factor to fires in the Tissemsilt region in particular and in
Algeria overall. The use of camping stoves and barbecues
(Negligence — Recreation) presents a significant fire ignition
hazard (Meddour-Sahar et al. 2014). These recreational
activities in the forests are logically contingent upon the
presence of forestry infrastructure (roads and tracks).
Roads play an important role in managing fires in national
forests (Aplet et al. 2026). Narayanaraj et al. (2012) find
that human-caused ignitions were concentrated close to
roads, in high road density areas, and near the wildland-
urban interface.

Humansalso playarole as fire hotspots are concentrated
in croplands and in populated areas with high human
density and infrastructures mixed with shrublands and
forests in Algeria (Curt et al. 2020). The results of modelling
environmental drivers and socio-economic/human
predictors of forest fire outbreaks in Algeria by Kahli et al.
(2026) revealed that increased proximity to urban areas

https://www.seefor.eu
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significantly raised the fire risk, while greater distance to
cropland and higher wet forest coverage were associated
with decreased fire risk. Khelali et al. (2026) reached the
same conclusions in their study whose results show that
the approximate areas of roads and agglomerations are
the most vulnerable to forest fires.

Frequently, smoking materials, including cigarettes,
are deposited into wildland areas before they have been
fully extinguished; thus, occasionally these materials ignite
dry brush, grass or other natural vegetation, producing a
wildland fire (Butry et al. 2014). Of the six categories taken
into consideration regarding fires caused by negligence,
fires caused by cigarettes are the 4th most important
cause, indicating moderate but not negligible contribution
of the overall fire regime of the study area. The same cause
was ranked 3rd of three negligence causes in Southern Italy
in the study by Lovreglio et al. (2010). Discarded cigarette
butts are one of the most common causes of wildfires and
are difficult to detect because they have no relationship
to any environmental variable since cigarettes may be
thrown from cars, roads, campsites and residential areas.
For this reason, it is difficult to identify areas that are prone
to wildfires caused by cigarette butts and that need to be
examined or spatially determined, considering the land
use variable. Although the reason is simple, prevention is
difficult (Sari 2023).

Causes related to negligent waste management
contribute significantly to firesin the study area according to
the overall number of votes. This undoubtedly stems from
informal waste management practices, such as the open
burning of household or agricultural waste, which greatly
increase the risk of fires. These fires can easily spread to
forested areas, especially in a climate characterized by hot,
dry summers, typical of many regions in Algeria. This theory
was confirmed by the work of Meddour-Sahar et al. (2014)
who investgated the causes of forest fires in Algeria. Their
comparative analysis, using the Delphi method, examined
the factors cited by Civil Protection personnel, who were
most consistently related to situations where negligence
and accidental events dominated the operational scenario.
However, their interpretation of the phenomenon was
influenced by their lived experience and work history. The
factors they identified supported this approach because
they referred to concrete situations: discarded cigarette
butts, careless burning, burning of waste, etc.

While power lines are a common cause of fires, experts
consider them not to be among the most significant.
According to Belkaid (2016), accidental (unintentional)
fires in Algeria are primarily caused by electrical discharges
or arcs from high-voltage lines and motorized equipment
emitting sparks.

Lightning strokes produce about 5% of forest fires in the
Mediterranean basin and are one of the most important
precursors of the largest forest fires during the summer
(Pérez-Inverndn et al. 2021). In this context, Curt et al.
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(2020) confirm that the world lightning strike map shows
that lightning strikes are rare in northern Algeria and for
this reason the causes of fires related to lightning remain
very low or even negligible according to experts.

CONCLUSIONS

Understanding the causes of fires is the cornerstone
of every effective prevention policy. Indeed, a better
understanding of the causes of forest fires can help
identify appropriate preventive measures and thereby
contribute to reducing their occurrence. The results of this
study indicate that many fires are associated with human
activities and traditional land-use practices in rural areas.

According to the consensus reached through the Delphi
process with forestry experts, the most probable causes
of forest fires in the study area are related to deliberate
actions and negligence. Deliberate causes were ranked
highest, particularly those associated with personal interest
or expected benefits from land use, followed by other
negligent uses of fire. Among negligence-related causes,
agricultural burnings were identified as a major contributor,
while deliberate fires linked to conflicts or acts of revenge
and negligent recreational activities were also considered
important drivers. These findings reflect expert judgment
regarding the most likely fire causes rather than confirmed
ignition sources. Therefore, establishing a dedicated fire
investigation unit would be essential for determining
fire causes with greater certainty and for designing more
targeted prevention measures. Furthermore, the limited
implementation of monitoring and prevention strategies
continues to hinder effective forest fire management in
the region.
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