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CHARACTERIZATION OF RURAL FIRE HAZARD AREAS

HIGH AND VERY HIGH RURAL FIRE HAZARD AREAS ACCOUNT FOR 30.6% OF MAINLAND PORTUGAL AND
MORE THAN HALF OF THE CENTRO AND NORTE REGIONS

In Mainland Portugal, 30.6% was classified in the high and very high rural fire hazard categories. In the Centro and
Norte regions, these hazard classes represented more than half of the territory (50.5% and 50.2%, respectively).

In Mainland Portugal, 47.5% of the surface area of protected areas was located in territories classified as having
high and very high rural fire hazard areas.

In Mainland Portugal, 1.3% of buildings and 0.8% of conventional family dwellings were in areas of high or very
high rural fire hazard. In these areas, the usual residence was the main form of occupancy of family dwellings.

A total of 51,115 people lived in areas of high and very high rural fire hazard, representing 0.5% of the population
of Mainland Portugal. These areas showed a higher ageing ratio compared with the Mainland average: 210.0 and
184.6 people aged 65 or over per 100 young people (aged up to 14), respectively. Around 69.3% of the isolated
population lived in areas of elevated hazard.

The overlap between the territorial distribution of fire brigades and hospital establishments and the structural
rural fire hazard map shows that fire brigades are more widely dispersed and are relatively closer to the areas of
elevated hazard, in contrast with the concentration of hospital establishments, which are predominantly located
along the coastal region of Mainland Portugal.

Based on the information provided in the Structural Rural Fire Hazard Map 2020-2030%, published by the Institute
for Nature Conservation and Forests (ICNF, I.P.), this Press Release presents a territorial characterisation by
structural rural fire hazard class in Mainland Portugal. It examines its spatial distribution and relationship with
protected areas, the building stock (buildings and dwellings), the resident population, and civil protection (fire
brigades) and health facilities (hospital establishments). Particular emphasis is placed on the high and very high
rural fire hazard classes, as these correspond to the territories most susceptible to the occurrence of rural fires.

The analysis carried out to characterise these areas was based on georeferenced information from the following
sources: the Population and Housing Census (Census 2021), with data referenced to 2021; the Official
Administrative Map of Portugal (CAOP) and the Protected Areas that form part of the National Network of

! Decreed in the Decree-Law No. 82/2021, of October 13, and amended by Decree-Law No. 49/2022, of July 19.
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Protected Areas, both with data referenced to 2024; and Map on Facilities and Services of General Interest (CE-SIG),
with 2023 data for fire brigades and 2022 data for hospital establishments.

Statistics Portugal (INE) intends to continue disseminating information on this topic, strengthening the provision
of relevant data and incorporating new analytical dimensions that contribute to monitoring rural fire hazard in
Portugal.

STRUCTURAL RURAL FIRE HAZARD MAP

The 2020-2030 Structural Rural Fire Hazard Map [Figures 1 and 2] is one of the components of the hazard and risk
mapping framework established under the Integrated Rural Fire Management System for mainland Portugal. It

constitutes a crucial tool for planning prevention and firefighting measures, with applications in land-use and forest
planning, structural prevention, the definition of restrictions on recreational activities in rural areas, and the
allocation of surveillance and firefighting resources.

Rural fire hazard identifies the territories where fires are more likely to occur and may be more severe, guiding
interventions to reduce fuel load and the restriction of value growth in areas where exposure implies a high
probability of losses.

The methodology used to produce the structural rural fire hazard map is rooted in a statistical framework. For

modelling purposes, the dependent variable was represented by the burned areas recorded between 1975 and
2018, excluding fire events with an extent of less than five hectares, while unburned areas were assigned a
minimal weight so as not to nullify their inherent hazard. The independent variables considered included slope,
altitude, and land use and land cover.

The assessment of structural fire hazard was carried out for each terrain unit, corresponding to 25-metre cells,
after which mainland Portugal was classified into five hazard classes — very low, low, moderate, high and very
high.

The territories classified as high and very high hazard constitute the basis for the delimitation of the Priority
Prevention and Safety Areas (APPS), whose designation seeks to minimise damage to people and property by
imposing restrictions on construction and activities.

In addition to these five classes, the map includes unclassified areas where rural fire hazard does not apply, such
as consolidated urban areas, industrial zones or water bodies (null class). Since these locations lack vegetation or
fuel capable of sustaining the spread of a rural fire, they are excluded from the structural hazard assessment and
therefore do not form part of the analytical model.

The methodological definition, preparation and dissemination of this mapping fall under the responsibility of ICNF,
I.P., in coordination with the National Authority for Emergency and Civil Protection (ANEPC), the
Directorate-General for Territory (DGT) and the Agency for Integrated Rural Fire Management (AGIF, I.P.).
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Figure 1

STRUCTURAL RURAL FIRE HAZARD MAP 2020-2030, MAINLAND PORTUGAL
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Source: Institute for Nature Conservation and Forests, I.P. (ICNF).
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Figure 2

STRUCTURAL RURAL FIRE HAZARD MAP 2020-2030, BY HAZARD CLASS, MAINLAND PORTUGAL
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Source: Institute for Nature Conservation and Forests, I.P. (ICNF).
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TERRITORIAL EXPOSURE TO RURAL FIRE HAZARD

In Mainland Portugal, 25.4% of the surface area was classified as very low rural fire hazard areas, 19.7% as low
hazard, 16.5% as moderate hazard, 16.4% as high hazard and 14.2% as very high hazard.

The Centro and Norte regions had more than half of their surface categorized as high and very high rural fire hazard
(50.5% and 50.2%, respectively). The presence of these classes was also significant in the Algarve, where they
accounted for 30.7% of the regional surface area.

In contrast, in Alentejo, Peninsula de Setubal, and Oeste e Vale do Tejo, areas classified as having very low hazard
predominated, representing 54.8%, 46.4% and 34.7% of the regional surface area, respectively. In Grande Lisboa,
around 39.8% of the surface area was unclassified in terms of hazard, a situation associated with the predominance
of urbanised and artificialized areas [Figure 3].

Figure 3

DISTRIBUTION (%) OF THE SURFACE AREA OF TERRITORIAL UNITS BY RURAL FIRE HAZARD CLASS, MAINLAND PORTUGAL
AND NUTS 2, 2024
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Source: ICNF, Structural Rural Fire Hazard Map 2020-2030, and DGT, Official Administrative Map of Portugal 2024.

The analysis of the predominant hazard class by municipality — measured through the hazard class with the highest
relative share of the territorial unit’s total surface area — reveals a territorial pattern marked by the concentration
of high and very high hazard classes in the inland areas of the Norte and Centro regions of the mainland. In these
regions, more than half of the municipalities had high or very high hazard classes as their predominant class.

In contrast, in most municipalities of Alentejo and the coastal areas of the mainland, the low and very low hazard
classes were predominant.
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In Grande Lisboa, the Peninsula Setubal, and the Area Metropolitana do Porto, the surface area unclassified in
terms of hazard was predominant in more than half of the municipalities, reflecting the high degree of urbanisation

and artificialisation of the territory in these sub-regions [Figure 4].

Figure 4

PREDOMINANT RURAL FIRE HAZARD CLASS, MUNICIPALITY, 2024
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Source: ICNF, Structural Rural Fire Hazard Map 2020-2030, and DGT, Official Administrative Map of Portugal 2024.

Protected areas?® represented 8.3% of the surface area of Mainland Portugal, and around 4.0% (equivalent to nearly
half of those areas) were in zones classified as high and very high rural fire hazard.

2The National Network of Protected Areas (RNAP) comprises the protected areas classified under Decree-Law No. 142/2008 of 24 July and the respective
regional classification regulations. For more information see: sig.icnf.pt.
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Grande Lisboa and Peninsula de Setubal recorded higher proportions of territory covered by protected areas, but
lower proportions of these areas fell within the elevated hazard classes.

Conversely, the Norte and Centro regions had a larger share of protected areas classified as high or very high rural
fire hazard. In the Norte region, around 66.9% of the surface area of protected areas was located in areas of
elevated hazard, a value that reached 69.3% in the Centro region [Figures 5, 6 and 7].

Figure 5

PROPORTION (%) OF PROTECTED AREAS AND PROPORTION (%) OF PROTECTED AREAS IN HIGH AND VERY HIGH HAZARD
CLASSES, MAINLAND PORTUGAL AND NUTS 2, 2024
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Grande Lisboa 15.7
Peninsula de Setubal 14.1
Oeste e Vale do Tejo 3.4
Algarve 9.5
® High and very high hazard
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Total

Source: ICNF, Structural Rural Fire Hazard Map 2020-2030 and National Network of Protected Areas.
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Figure 6

AREAS OF HIGH AND VERY HIGH RURAL FIRE HAZARD AND SURFACE AREA OCCUPIED BY PROTECTED
AREAS, MAINLAND PORTUGAL, 2024
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Note: The figure identifies protected areas with more than 30,000 ha of surface area.
Source: ICNF, Structural Rural Fire Hazard Map 2020-2030 and National Network of Protected Areas.
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Figure 7

AREAS OF HIGH AND VERY HIGH RURAL FIRE HAZARD AND SURFACE AREA OCCUPIED BY PROTECTED AREAS, NUTS 2,
2024
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Note: The figure identifies protected areas with more than 30,000 ha of surface area.
Source: ICNF, Structural Rural Fire Hazard Map 2020-2030 and National Network of Protected Areas.
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HOUSING STOCK IN RURAL FIRE-HAZARD AREAS

The following figures show the overlay of the territorial distribution of conventional buildings [Figure 8] and
conventional family dwellings [Figure 9], by statistical grid (1 km?2), with the structural rural fire hazard map according
to the hazard classes.

There is a strong concentration of buildings and dwellings along the coastal areas of Mainland Portugal, particularly
in the metropolitan areas of Lisboa and Porto, which largely coincide with areas with an absence of hazard,
associated with artificialized land. Nevertheless, buildings and dwellings are also present in territories classified as
having high rural fire hazard.

According to the Census 2021 results, 42,383 conventional buildings and 43,896 conventional family dwellings were
in areas classified as having high and very high rural fire hazard, corresponding to 1.3% of all conventional buildings
and 0.8% of all conventional family dwellings in the Mainland Portugal.

Figure 8 Figure 9
CONVENTIONAL BUILDINGS AND STRUCTURAL RURAL CONVENTIONAL FAMILY DWELLINGS AND
FIRE HAZARD MAP, MAINLAND PORTUGAL, 2021 STRUCTURAL RURAL FIRE HAZARD MAP, MAINLAND

PORTUGAL, 2021
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Source: ICNF, Structural Rural Fire Hazard Map 2020-2030 and INE, Census 2021.
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At the regional level, a higher proportion of conventional buildings and conventional family dwellings is found in
areas of high and very high hazard in the NUTS 3 sub-regions of the Centro and Norte of the mainland. Beira Baixa
stands out, with around 4.2% of buildings and 3.2% of dwellings located in elevated hazard areas. Conversely, the
sub-regions of Alentejo and the coastal areas of the mainland recorded lower values for these indicators [Figure
10].

The distribution of conventional family dwellings located in areas of high and very high hazard, by occupancy status,
in Mainland Portugal was as follows: 46.6% were used as usual residence, 38.2% as secondary residence and 15.2%
were vacant.

In 15 out of the 24 NUTS 3 sub-regions of the mainland, usual residence was the main occupancy status of
conventional family dwellings located in elevated hazard areas. In contrast, in the sub-regions of Alentejo, Médio
Tejo, Alto Tamega e Barroso, Beiras e Serra da Estrela, and Beira Baixa — the latter two being the sub-regions with
the highest proportion of dwellings in these hazard areas — secondary residences were predominant [Figure 11].

In Mainland Portugal, 73 of the 6,325 collective living quarters (1.2%) were in areas of high and very high rural fire
hazard.
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Figure 10
PROPORTION (%) OF CONVENTIONAL BUILDINGS AND
CONVENTIONAL FAMILY DWELLINGS IN HIGH AND VERY
HIGH HAZARD AREAS, MAINLAND PORTUGAL AND NUTS
3,2021
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Figure 11
DISTRIBUTION (%) OF CONVENTIONAL FAMILY DWELLINGS
BY OCCUPANCY STATUS IN HIGH AND VERY HIGH HAZARD
AREAS, MAINLAND PORTUGAL AND NUTS 3, 2021

Grande Lisboa 69.6 15.4 BHEH]
A.M. Porto 68.8 18.6 12.6
Regido de Aveiro 61.9 20.2 17.8
Tamega e Sousa 56.6 25.8 17.6
Ave 54.4 34.0 11.6
Cavado 54.0 32.2 13.8
Viseu Ddo Lafées 50.9 34.3 14.7
Terras de TM 49.7 41.3 9.1
Douro 49.4 39.4 11.1
Leziria do Tejo 29.0
MAINLAND 46.6 38.2
Peninsula de Setubal 46.5 36.2 17.3
Oeste 43.7 40.5 15.8
A. Tamega e Barroso 43.4 46.8 9.8
Regido de Coimbra 43.3 42.8 13.9
Beira Baixa 42.8 46.2 10.9
Regido de Leiria 41.7 40.1 18.2
Alto Minho 40.3 47.3 12.4
Beiras e S. Estrela 40.2 44.0 15.8
Algarve 237
Médio Tejo 37.8 45.3 16.9
Alto Alentejo 21.6
Alentejo Litoral 29.3
Alentejo Central 20.0
Baixo Alentejo 24.1 43.5 324
0 20 40 60 80 100%

M Usual residence M Secondary residence Vacant

Source: ICNF, Structural Rural Fire Hazard Map 2020-2030 and INE, Census 2021.
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RESIDENT POPULATION IN AREAS OF RURAL FIRE HAZARD

ISSN 2184-4534

Figure 12, which overlays the distribution of the resident population in Mainland Portugal by statistical grid (1 km?)

with the structural rural fire hazard map by hazard classes, shows a territorial pattern similar to the one observed

for buildings.

In Mainland Portugal, 739,399 people (7.5% of all residents) lived in areas classified under a rural fire hazard class,

of whom 51,115 lived in high and very high hazard areas, corresponding to 0,5%. This proportion was more

significant in the sub-regions of Beira Baixa and Beiras e Serra da Estrela, where more than 2.5% of the population

lived in elevated rural fire hazard areas [Figure 13].

Figure 12
RESIDENT POPULATION AND STRUCTURAL RURAL FIRE
HAZARD MAP, MAINLAND PORTUGAL, 2021
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Figure 13

PROPORTION (%) OF RESIDENT POPULATION IN HIGH AND
VERY HIGH HAZARD AREAS, MAINLAND PORTUGAL AND
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Source: ICNF, Structural Rural Fire Hazard Map 2020-2030 and INE, Census 2021.
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The ageing ratio of the resident population living in
areas of high and very high rural fire hazard stood at
210 elderly people for every 100 young people, a
value higher than that recorded for Mainland
Portugal (184.6).

Baixo Alentejo (560.0) and Beira Baixa (443.1)
showed the highest ageing ratios in these elevated
hazard areas. Also notable, with more than 300
elderly people per 100 young people, were the
sub-regions of Terras de Tras-os-Montes, Regido de
Leiria, Algarve, Alto Tamega e Barroso, and Alto
Alentejo.

In contrast, Leziria do Tejo (71.4) was the only NUTS
3 sub-region of Mainland Portugal to record a value
below the threshold of 100, indicating a younger
demographic structure [Figure 14].

Source: ICNF, Structural Rural Fire Hazard Map 2020-2030 and INE, Census 2021.
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Figure 14

AGEING RATIO (NO.) OF RESIDENT POPULATION IN HIGH

AND VERY HIGH HAZARD AREAS, MAINLAND PORTUGAL
AND NUTS 3, 2021
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The resident population living outside the statistical localities® located in areas classified as having rural fire hazard

totalled 97,085 people, corresponding to around 69.3% of the isolated population of Mainland Portugal.

The relative weight of the isolated population was substantially higher in the classes with elevated rural fire hazard.

It stood at 12.1% in very low hazard areas, 13.0% in low hazard areas, 11.9% in moderate hazard areas, 21.9% in high

3 A statistical locality is defined as a population cluster with 10 or more residential dwellings and to which a distinct place name is attached, irrespective of

whether it belongs to 1 or more parishes.
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hazard areas and 38.6% in very high hazard areas, highlighting more dispersed settlement patterns in territories with
elevated hazard levels.

At the regional level, the proportion of isolated population living in areas of high and very high rural fire hazard
was more significant in Alentejo and Algarve, where more than 60% of the population lived outside statistical
localities. These two regions, together with Centro, also recorded the highest ageing ratios among the resident
population living in elevated hazard areas [Figure 15].

Figure 15
PROPORTION (%) OF ISOLATED POPULATION IN HIGH AND VERY HIGH HAZARD AREAS, MAINLAND PORTUGAL AND NUTS 2,
2021
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Source: ICNF, Structural Rural Fire Hazard Map 2020-2030 and INE, Census 2021.

TERRITORIAL DISTRIBUTION OF FIRE BRIGADES AND HOSPITAL ESTABLISHMENTS IN RURAL FIRE HAZARD AREAS

The following figures show the territorial distribution of fire brigades [Figure 16] and hospital facilities [Figure 17]
in Mainland Portugal. When their location is overlaid with the structural rural fire hazard map, differentiated
patterns emerge in the territorial coverage provided by these facilities.

Fire brigades show a more dispersed distribution across the Mainland territory — despite the higher concentration
in Grande Lisboa and in the Area Metropolitana do Porto — including in inland areas of the Norte and Centro
located near zones classified as having elevated rural fire hazard. Although most of these facilities are located in
areas with no hazard, they display a relatively closer proximity to the territories most susceptible to fires.

In contrast, hospital establishments show a more concentrated territorial distribution along the coastal areas of

the mainland, particularly in the metropolitan areas of Lisboa e Porto, following the pattern of population
distribution.
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Only 7 of the 438 fire brigades (1.6%) and 5 of the 224 hospital establishments (2.3%) in Mainland Portugal are
located in areas classified as having rural fire hazard, with the presence of these facilities in high and very high
hazard classes being residual.

Figure 16 Figure 17
FIRE BRIGADES AND STRUCTURAL RURAL FIRE HAZARD HOSPITAL ESTABLISHMENTS AND STRUCTURAL RURAL FIRE
MAP, MAINLAND PORTUGAL, 2023 HAZARD MAP, MAINLAND PORTUGAL, 2022
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Source: ICNF, Structural Rural Fire Hazard Map 2020-2030 and INE, Map on Facilities and Services of General Interest (CE-SIG).
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KEY CONCEPTS

Dwelling: Separate and independent place which, by the way it was built, rebuilt, enlarged, transformed or is being used, is
intended for housing with the condition that it is not being used for other purposes at the time of reference: by separate it is
meant that it is surrounded by conventional walls or other type, is covered and allows a person or group of persons to sleep,
prepare meals or shelter from the weather separately from other members of the community; by independent it is meant
that its occupants do not have to cross other accommodations to enter or leave the accommodation where they live.

Collective living quarters: Living quarters intended for habitation by large groups of individuals or several households and
which are used at the reference period, as usual residence of, at least, one person.

Conventional Dwelling: Dwelling consisting of a room or suite of rooms and its accessories in a permanent building or
structurally separated part thereof, having a separate access to a street (direct or via a garden or grounds) or to a common
space within the building (staircase, passage, gallery and so on).

Conventional dwelling of usual residence: Occupied conventional dwelling that is the place of usual residence of at least one
household.

Conventional dwelling of secondary residence: Occupied conventional dwelling that is only used periodically and where no
one has their usual residence.

Vacant conventional dwelling: Household that, at the time of reference, is available for sale, rent, demolition or other reasons.

Total Area of Territorial Units: Area of territorial units, that includes fresh natural and artificial water surfaces, and/or salty
waters.

Protected Area: Land area, inland water area or sea area in which biodiversity or other natural features are of special relevance
due to their rarity, scientific, ecological, social or scenic value and require specific conservation and management measures,
aiming to promote rational management of natural resources and the valuation of natural and cultural heritage, by regulating
artificial interventions liable to degrade it, and which is assigned a legal protection status that is appropriate to the
maintenance of biodiversity and ecosystem and geological heritage services, as well as the enhancement of the landscape. It
may be of a national, regional or local scope, depending on the interests to be safeguarded.

Fire Brigade: Operational firefighting unit that is officially approved and technically organised, prepared and equipped to carry
out the missions assigned to it.

Building: Permanent construction, endowed with independent access, covered and limited by exterior walls or dividing walls
which extend from the foundations to the roof, whether designed for human use or other purposes.

Conventional building: Building which structure and used materials are of a non-precarious nature.

Hospital: Health establishment that provides curative and rehabilitation health care in inpatient and outpatient services, which
may collaborate in the prevention of diseases, teaching and scientific research.

Isolated population: People living in population clusters with fewer than 10 dwellings or in scattered dwellings.

Resident population: Set of persons who, regardless of being present or absent in a given housing unit at the moment of
observation, have lived in the place of their usual residence for a continuous period of 12 months prior to the moment of
observation, or have arrived to the place of their usual residence during the period of 12 months prior to the moment of
observation, with the purpose of living there for a year, at least.
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