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1961 — 2014 INCENDIOS FORESTALES ESPANA
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FOREST FIRES > 500 ha EU-MED COUNTRIES

1 FUME EU project



recia 23 agosto 2007, aprox. 200.000 ha, 76 muertos
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SPANISH NATIONAL AFFORESTATION PLAN (1939)
OBJECTIVES:

*To increase forest productivity

*To increase the surface area covered by high
forest by means of 6 - 10° ha reforestation

*To involve local people
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Restoration Actions to Combat Desertification
in the Northern Mediterranean

Project Sierra Espuia

Objectives Soil erosion control

Surface (ha) 625

Year 1890
Pinus halepensis, Pinus nigra,
Species Quercus ilex

Soil preparation technique Manual hole

Questionnaire In progress
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« SIERRA ESPUNA 1885

SIERRA ESPUNA 2004
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Caracter f&TCas de los ecosistemas mediter raneos
(Cuenca M-editerranea) respecto al fuego:

- Paisajes profundamente modificados por un intenso
y extenso uso de los suelos durante milenios —

% geomorfolog1a suelos, vegetacion .

- - Especies del matorral esclerofilo y bosqﬁes
lanifolios con alta capacidad de rebro%e*
Pinares mediterraneos serotinos

.+ vulnerables a incendios de copa

S

Pinares submediterraneos — montanos no serotinos,



WILDFIRE: SEMI-NATURAL HAZARD

EURO-MEDITERRANEAN COUNTRIES
Natural fires: < 5%
Human-induced > 90%

GHG emissions

Climate Change
S

(5
LONGER & MORE SERVERE FIRE SEASON
PREPAREDNESS HIGHER PROBABILITY OF (LARGE) FIRES:
INCREASED FIRE FREQUENCY
ANTICIPATE IMPACTS NEWLY (MORE VULNERABLE) AFFECTED AREAS
» HIGHER RISK AT THEAWILDLAND-URBAN INTERFACE

FIRE PREVENTION &
FIGHTING {
Social

POST-FIRE RESTORATION IMPACTS Economic
Environmental




Thewildland-urban interface

Oropesa, Eastern Spain. Summer 2000



* Gran superficie afectada
— Alta intensidad
— Alta severidad
— Impactos globales y locales

» Alto impacto mediatico

— Dimens10n socioeconomica

* Desde la perspectiva de la restauracion de montes
quemados:

— 1mpactos locales recurrencia, tamafo y severidad del
incendio
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 Pérdidas de nutrientes

* Perdida temporal de cubierta vegetal y de fauna
— (Durante cuanto tiempo?

— (Es reversible?

* Riesgo de degradacion del suelo y de
modificacion del régimen hidrico

— Efectos aguas abajo en las vertienes y rios




.De que depende el impacto

del fuego?

* Del régimen del fuego: severidad, recurrencia ....

diversdad de impactos en funcion de
las inter acciones



OST-FIRE ECOSYSTEM REGENERA

VOLATILIZATION/
CONVECTION

It I . e b
POSTFIRE WEATHER
CONDITIONS
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REPRODUCTIVE STRATEGY
OF PRE-FIRE .
REGENERATION




FIRE SEVERITY IMPACTS

Global

Fire severity

~ Fire-line intensity > Direct impacts > and
Spatial distribution Nutrient lossas local impacts
T vegetation/fauna
Weather soil degradation * Soil and terrain
conditions, Fuels properties
topography !
Postfire
Ecosystem _,  Fire Indirect T

lant cover
< weather

regeneration Soil erosion ———— Siltation

conditions Runoff >

' resilience impacts soil degradation *
REQparaes G . Postfire On site and off site impacts

Flooding




FIRE SEVERITY IN POST-FIRE
REHABILITATION PLANNID

* Very heterogeneous in space

» Extremely difficult to predict (fuel load and
moisture, topography-wind..)

Difficult to introduce 1n post-fire management
planning

At the operational scale:

Short-term field assessment
High resolution RS




BAER: Burned Area Emergency
Response (USES 1995)

1. Teledeteccion: Burned Area Reflectance Classification
2. Identificacion de zonas de muestreo
3. Evaluacion de la severidad del fuego en el suelo

4. BAER soil burn severity map

5. Prescripcion de tratamientos de emergencia
para la estabilizacion del suelo (Napper 2006)

http://www.fs.fed.us’ena/pubs/pdf/ BAERCAT/Io resdTOContents.pdf
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n° pixels
500x500 m

Incendio ha

Sausal 2.004

Penco 3.173

Rafael 3.700

Constitucion 3 4.151

Las Mercedes-Villacencio 11.384

San Antonio de Dadi - Las Lagunas -

Florida 52.117

Paredones - Lolol - Vichuguén- Licantén -

Hualafie 57.595

San Ignacio 125.266

Total 259.390

dNBR MODIS

dNBR= NBR prefire — NBR postfire
27/12/16 14/3/2017




REGION VII (MAULE)

n° pixels
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REGION VIII (BIOBIO)

O 17

0O 221

O 1.055

B 1.340

Incendio ha

6 12 Kilometers [ =2¢ Rafael 3.700
| | | |meoerzozoas

: [ woceraozsnz San Antonio de Dadi - Las Lagunas - Florida ~ 52.117
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RAIN EROSIVITY AFTER FIRE

JUN

JUL

AUG SEP ocT

== _Lourizan (NW Spain)

1680 mm

NOV DEC

== Ayora(E Spain)

381 mm
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375 mm
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EFECTO DE LA CUBIERTA DEL SUELO
EN LA EROSION Y ESCORRENTIA

Runoff
R2 =0.64

30 40 50 60 70
% Cover




EFFECT OF FIRE SEVERITY ON SOIL EORSION
IN THE MEDITERRANEAN BASIN — UP TO 2 YEARS POSTFIRE

Annual erosion rate (Mg/ha)
0.01
|

0.001
|
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| | I
Unburned Low-Mod High

Pausas et al 2008



FORMATION OF POST-FIRE WATER-REPELLENT
LAYERSIN MONTERREY PINE (Pinusradiata D. DON)

PLANTATIONSIN SOUTH-CENTRAL CHILE

OModerate (40-10 sec.)

OSlight or null (<10 sec.)

100 1 - 5 1
®e bl| 4 e £ b|| g a bl| b

B Strong (>40 sec.)

Degrees of water repellency (%)

Old |Young| O!d |Young OIld |Young Old Young| OIld Young OIld Young

Sand Clay Sand Clay Sand Clay

5 mm 10 mm

ia-Chevesicﬁ nel:ntl al 2010
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SOIL CRUSTING



Plant cover

%

SOIL DEGRADATION AND EROSION RISK HIGHLY DEPEND
ON PLANT COVER REGENERATION

Maximun of period 1950-1990

JA S ONDJFMAMJJASONDJIFMA MJIJ
Month of the year



One-year after a summer fire, Valencia (Spain)
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L as preguntas:

¢Es siempre necesario realizar acciones de
rehabilitacion/restauracion despues del
fuego? por ¢j. reforestacion .....

(Porque?
O mejor no hacer nada?

S1 no siempre €s necesario, pero quiza en
alguna ocasion: jcuales son los criterios para
decidir dondey cuando?

;Prioridades?
cCoOmo restaurar?




[La respuesta a estas preguntas
requiere:

» El analisis de los impactos del fuego

Prediccion de la respuesta de los ecosistemas
quemados: vulnerabilidad al fuego, capacidad
de regeneracion

* Definicion de los objetivos de gestion y
planificacion




FIRE VULNERABILITY

FIRE
VULNERABILITY

ECOLOGICAL SOCIOECONOMIC
VULNERABILITY VULNERABILITY




Objetivos generales:

* Conservacion del suelo y del agua

* Aumentar la resiliencia de los ecosistemas
(y la prevencion de futuros incendios)

* Aumentar la calidad de los ecosistemas y
paisajes
— Promover la biodiversidad

— Promover los servicios ecosistémicos




Objetivos de gestion:

* Principalmente de caracter local, por
ejemplo:
— Produccion forestal

—Evitar la matorralizacion: pastos de
altitud (Pirineos), dehesa-montado
(sabanas arboladas)

— Aumento/mejora de matorrales
esclerofilos, semi-arido, Alicante
(Espana)




Brusquet bassin before the start of the RTM (Restoration
Mountain Terrain) project (1877) and more than a century after
reforestation (1995) (photos from D. Vallauri)

Restoring Mt. Sainte Victoire after the wildfire
(painting by Paul Cézanne 1889, photo from D. Vallauri)

CEAM
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PLANNING RESTORATION
ACTIONS IN BURNED
AREAS

Early-diagnostic Diagnostic
urgent report

Preliminary Emergency Regeneration FOREST
assessment of actions reinforcement RESTORATION

damage

Programa de Accion
Nacional contra la _?Tragsatec.

'Grupo Tragsa . SEVENTH FRAMEWORK
PROGRAMME

Desertificacion




POST-FIRE DECISION SUPPORT SERVICE

PRELIMINARY EMERGENCY REGENERATION FOREST
ASSESSMENT ACTIONS REINFORCEMENT RESTORATION
Identificati J‘

entirication Spatial
N\ prioritization

Protocols Monitoring and
evaluation

FOREST FIRE INFORMATION SYSTEM 'f ﬁ 7
o I

SEVENTH FRAMEWORK

PROGRAMME




DECISION
FLOW CHART

V=52 Dominance of seeders,
fuel accumulators

INTRODUCTION OF
WOODY RESPROUTERS

HIGH EROSION
&
RUNOFF RISK

EMERGENCY ACTIONS

Natural regeneration
of tree species

PLANTING/SEEDING

TREES

ASSISTED NATURAL
REGENERATION

DO NOTHING




Guia técnica para la
gestion de montes quemados

Protocolos de actuacion para la restauracion de
zonas quemadas con riesgo de desertificacion

Alloza et al 2014

GOBIERNO | MINISTERIO
DE ESPANA | DE AGRICULTURA, ALIMENTACION
¥ MEDIO AMBIENTE



