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Incendios forestales y gestion del territorio

* Incendios forestales: tendencias actuales
* Efectos del uso y de la gestion del territorio.
* Gestion preventiva y politica forestal europea



Incendios forestales en un contexto global:
Area quemada en ecosistemas forestales no
arboreos

a. Total burned area b. Total fraction of LC burned
T =< .. <l
0N _\» ] '(I'Koﬁzl)BA ERRy U . ol f DA (Toc/aot)a| BA
o 40N >=1000 40°N 5 3 h }i Mé %iji-/ w=Ea0l
3 2o - 2000 \%\fu*%;,_‘ 7 TR B e /,}‘; :
b= 500 Tyt T Wi ."'&”‘" M @?& o 1000
2 - 200 ) 4 \ sl /\ : "‘-/; ; B S 500
0 wt; {1 - 100 0 ot - T, o (5P 4 pLoss K
20°S S50 20°S =1 : ] J’/ \i/ & - \/ | g—
40°s . m 40°s . ‘(éﬂ b A o
1 1 1 L | -
120°W 60°W 0° 60°E 120°E

Resco de Dios, et al. En prep



Los incendios forestales en el mundo

Table 1.1 Annual burned area statistics for different world regions

Land area Burned area % land area annually | % global

Region (Mha) (Mha) burned burned area
Boreal N America 1120 2.2 0.20 0.63
Temperate N America | 780 1.8 0.23 0.51
Central America 270 1.8 0.67 0.51

N Hemisphere South 300 2.6 0.87 0.74
America

S Hemisphere South 1470 18.7 1.27 5.35

700 0.7 0.10
Middle East (1190 [ (08 [ 00/ [ (.23
Northern Hemisphere
Africa
Southern Hemisphere
Africa
Boreal Asia .6 . .
Central Asia 1800 13.6 0.76 3.89
Southeast Asia 660 7 1.06 2.00
quatorial Asia 270 1.6 0.59 0.46

Australia and New

Zealand

Data from Giglio et al. (2013) and van der Werf et al. (2017)




Incendios forestales en un contexto global:
Area quemada en ecosistemas forestales no
arboreos

a. Total burned area b. Total fraction of LC burned
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Incendios forestales en un contexto global:
Descensos en area quemada

* ¢400 Mha 6 770 Mha?
* Tendencia global bajista en area quemada

(a) Global land surface area
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Incendios forestales en un contexto global:
Aumentos en energia emitida
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Schiitze y Resco de Dios. 2025. Nature Ecol & Evol



Incendios forestales en un contexto global:

Aumentos en energia emitida, por un aumento del
tamano
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Incendios forestales en un contexto global:
Aumentos en la intensidad, sobre todo nocturna

Frequency of events selected by highest FRP hotspot
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Burned area (Mha)

Incendios forestales en un contexto global:
Los casos de Canada (2023) y Australia (2020
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Fig. 1| Annual burned area percentages for continental forest biomes (2000-2019). Boxplots show the median for each continent, with hinges at 25th and
75th percentiles, whiskers extending 1.5 times the interquartile range, and outliers (filled points) for seven WWF forest biomes’: 1, tropical and subtropical
moist broadleaf forests; 2, tropical and subtropical dry broadleaf forests; 3, tropical and subtropical coniferous forests; 4, TBLM forests; 5, temperate conifer

forests; 6, boreal forests/taiga; 12, Mediterranean forests, woodlands and scrub. The red horizontal line indicates the burned area of 21% observed for the
Australian TBLM forest biome resulting from the 2019/20 forest fires.

Boer, Resco de Dios et al. Nat Clim Chan 2020



2017-2022: éEl sexenio gue marca un
momento de inflexion?

 Tras los grandes incendios en
los 80-90, vinieron la grandes
inversiones, programas de
formacion.

e El area quemada disminuyo
hasta...

* 2017: Tormentas de fuego en
Portugal

* 2022: Récord de area quemada
en casi 30 anos

e 2025:Nuevo récord de area
gquemada

Hectareas quemadas




Caracteristicas de los incendios extremos:

resistencia al control

e Tedim 2018: >10 000kW/m

Fire 2018,1,9

2kw

Table 3. Wildfire events classification based on fire behavior and capacity of control.

Real Time Measurable Behavior Parameters

Real Time Observable Manifestations of EFB

Type of Fire and Capacity of Control *

Le Spottin, Spottin,
* -1 i potting P g
Category FLI (kWm~!)  ROS (m/min) FL (m) PyroCb  Downdrafts Activity Distance (m)
a "
<500 <5 b <15 Absent Absent Absent 0 Su.r faceitire
<15 Fairly easy
<15, Surface fire
a 2 500-2000 <30b <25 Absent Absent Low <100 Moderately difficult
=
= <20°¢ 2 Surface fire, torching possible
§ 3 20004000 <504 25-35 Absent Absent High >100 Very difficult
2 <50¢ In some Surface fire, crowning likely depending on vegetation type and
4000-10,000 d 3.5-10 Unlikely . Prolific 500-1000 stand structure
<100 localized cases P
Extremely difficult
Crown fire, either wind- or plume-driven
<150°¢ Spotting plays a relevant role in fire growth
- 10,000-30,000 <2504 10-50 Possible Present Prolific >1000 Possible fire breaching across an extended obstacle to local spread
T Chaotic and unpredictable fire spread
S ; . .
8 Virtually impossible
i Plume-driven, highly turbulent fire
= Massiv Chaotic and unpredictable fire spread
3 30,000-100,000 <300 50-100 Probable Present S Os(‘h_ne >2000 Spotting, including long distance, plays a relevant role in fire growth
2 P & Possible fire breaching across an extended obstacle to local
g spread Impossible
& Plume-driven, highly turbulent fire
7 >100,000 >300 >100 Present Present Massive 55000 Area-wide ignition and firestorm development non-organized flame
(possible) (possible) (possible) S Spotting fronts because of extreme turbulence/vorticity and massive

spotting Impossible

Note: @ Forest and shrubland; ? grassland; © forest; d shrubland and grassland; *FLI classes 14 follow the classification by Alexander and Lanoville [125].
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Tipos principales de incendios extremos

Viento Copas Interacciones
atmosfera

100’s i 1000’s metres

Mas combustible = Combustible en Gran carga y continuidad de
mas pavesas escalera combustible para emitir mucha
energia



Los incendios extremos no son nuevos

Landas de Gascuna: Incendio 6G
Agosto 1949
82 fallecidos

6 000 ha calcinadas en 20 minutos
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IF Guisona (La Segarra, Lleida, etc): incendio
de pastos (cereales)

“- >1|

-

25 Km/h durante 20’

15 km/h antes y después

5500ha en un rato

Documentados previamente en
Mongolia, México, etc




Los bosques de Espana: Incendios forestales y
gestion del territorio

* Incendios forestales: area quemada, gravedad e intensidad
* Efectos del uso y de la gestion del territorio.
* Gestion preventiva y politica forestal europea




La receta de |los incendios forestales

No se produce incendio

Largo plazo
(Décadas-afios)

Humedad
Combustible

No se produce incendio

Medio plazo
(semanas-dias)

Corto plazo
(Dias-horas)

No
—> Incendio pequefio/controlable

Boer, Nolan, Resco de Dios et al. Earth’s Future 2017
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La receta de |los incendios forestales

No se produce incendio

Largo plazo
(Décadas-afios)

Humedad

- nN w B ()]
o o o o o o
1 1 1 1 1

NW-PT -

Combustible No se produce incendid

()

% dias con humedad de
combustible bajo minimos

SE-PT
NW-ES -
C-ES -
SE-ES -
SW-FR -
SE-FR -

Medio plazo
(semanas-dias)

Corto plazo
(Dias-horas)

glieiio/controlable

18
Boer, Nolan, Resco de Dios et al. Earth’s Future 2017



La receta de |los incendios forestales

Largo plazo
(Décadas-afios)

Medio plazo
(semanas-dias)

Corto plazo
(Dias-horas)

Boer, Nolan, Resco de Dios et al. Earth’s Future 2017

No
No se prod@ice incendio

Humedad
Combustible

No se produce incendio

No
—> Incendio pequefio/controlable
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Aumento en la superficie forestal

* El exceso de vegetacion no se
consume por ausencia de Avnual hange i OrCSLAIE 2020 @ st vt i o i
aprovechamiento, herbivoros e e
incendios N 2SN




Superficie forestal de bosques cerrados en
MAXIMOS geologicos

Actual Ultimos 12.000 afios Ultimos 100.000 afios
47% <40% 38-46%

Early-temperate

Late-temperate

M

*de™" pearce et al. 2023

Land cover type Open vegetation 1] Light woodland . Closed forest

Zanon et al. 2018



Aumento del area quemada en areas
protegidas cantabricas

% forestal quemado protegido
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Resco de Dios et al. 2025. J Env Management



Aumento de gravedad del 20% en incendios
en areas protegidas

(c) TBLM - EU ) (d) MED - EU
Wilcoxon p-value = 0.00 Wilcoxon p-value = 0.00
3_
Py
g 24 Non-PA = drea no protegida
o PA = 4rea protegida
1 -
1 1 O—F‘
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dNBR (Gravedad del incendio)

Resco de Dios et al. 2025. J Env Management



Aumento en exposicion de |la poblacion los
incendios en areas protegidas

Poblacidon expuesta el fuego en dreas protegidas
respecto a la expuesta en areas no protegidas

%

Resco de Dios et al. 2025. J Env Maﬁagement



