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Cambio global y paisajes resilientes

* Cambio climatico: = evidencia y certidumbre

* Fifth Assessment Report (AR5)

Fig. 1: Trends in annual and summer precipitation across Europe between 1960 and 2015
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Fig. 3: Trends in annual temperature across Europe between
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Cambio global y paisajes resilientes

Indirect Variables

* Variables climaticas basicas 2
Variables derivadas con mayor
significancia biologica

* Precipitacion estival/periodo vegetativo

vA vA vA vA

Temperat. Wind Cloudiness| | Radiation [

|eval |

e Duracion del period seco

* Evapotranspiracion, etc.

Direct & Resource Variables

mm <02 pn08-1
Aridity Index (IUNEP) w5 0.2-0.5 guyt-1.2
05-065m1.2-15
0.65-0.8 gum>1.5

Plant Growth,
Development, &
Potential Distiribution

7'y

lunep 1961-1990 - =2 " lunep 2070-2099

Drought, Floods Frost, Chilling Fire Heat Stress [

Avalanches, Rockslhides, ete. Windlall, Wind deformation

| Dircet Gradienls © Indirect Gradients <:> Resource Gradients




Cambio global y paisajes resilientes

« - Cambios zonas biogeograficas para mitad de s XXI
* Soteriades et al 2017 Environ. Res. Lett. 12 084002
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Cambio global y é paisajes resilientes?

* Impactos potenciales en
los bosques: El mismo
estrés de siempre, pero a
peor ...

Forest Ecalogy and Management 259 (2010) 660-684

Contents lists available at ScienceDirect :';mnm
s sals ssky
Forest Ecology and Management i

journal homepage: www.elsevier.com/locate/foreco

A global overview of drought and heat-induced tree mortality reveals
emerging climate change risks for forests

Craig D. Allen®*, Alison K. Macalady®, Haroun Chenchouni®, Dominique Bachelet® Nate McDowell®,
Michel Vennetier!, Thomas Kitzberger , Andreas Rigling ", David D. Breshears', E.H. (Ted) Hogg/,
Patrick Gonzalez ¥, Rod Fensham, Zhen Zhang ™, Jarge Castro”, Natalia Demidova®,

Jong-Hwan Lim P, Gillian Allard %, Steven W. Running ", Akkin Semerci®, Neil Cobb*
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Effects of climate change on forests and forestry




FIGURE 2. A map of climate change impacts on forests. (Source: Williamson et al. 2009 — reprinted with permission)
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Cambio global y é paisajes resilientes?

* La trasposicion de cambio en clima a cambios en la
estructura y funciones de los ecosistemas forestales
no es directa (Lindner et al., 2014) por:

(i) la incertidumbre inherente en la regionalizacidn,
—> clima local = decisiones de gestion;

(ii) la falta de linealidad en las respuestas del bosque
a cambios en variables climaticas (T, P, ..) = precisas
variables con > significado fisiolégico

(iii) > importancia en la respuesta respecto a cambios
en extremos que en valores medios

(iv) la respuesta diferencial de distintos
taxones/genotipos y segun tamafio y etapa vital.

(Reyer et al., 2013)

X Y
mean, < mean i
var,_ = var
¥ ; !
o 7 2 s
o 00 (%] O " F
o BB A O SO0 A [+ % o T Nl ] -\.F‘
o ® 'i 'H.i'-i"-i. - : ?':; #I:;- 1I-'f'l}‘f'*"‘-‘'rJI':‘r'"u'L'I""" i?:":' Q@ 'Iﬂ?l
“{r (;ﬂn & ;Ef;l;ﬁf.'“:,': b
2 b

A ¥
mean, = H'IEBI'I.F :
var, < var ) oo
' N o o M ©
o o o £ 0 = l.'l_El:'- :Il:ll;_l i ® G '1'5-;' | .Il 4;;1
O =~ O y Lo g T W o T ’ = Pl | } 4| Q1 E
BRI S st o 20 o ol
- i ¢ o || O oL
|' i s o O

]

Fig. 1 The two theoretical cases of changing climatic drivers:
(1) changes in the mean but not the variance (upper panel),
(2) changes in the variance, but not the mean of a variable



Selvicultura adaptativa

Gestion forestal (o selvicultura) adaptativa >

* fin de preservar o mejorar los SS.EE. de los bosques en un contexto de cambio
climatico

* adaptar los bosques a las nuevas condiciones ambientales o, especialmente, mejorar
la resiliencia a regimenes de perturbaciones cambiantes (Seidl et al., 2016).

Fuerte base adaptativa en contraposicion a la selv. tradicional

Debe nutrirse de

* un abanico de nuevos criterios sensibles a los impactos/respuesta de los
bosques

* de experiencias reales que aporten datos complementarios para un
correcto diagndstico.

Iniciativas varias por ej. la del US Forest Service (millar et al., 2007; Nagel et al.,
2017)

Algunas estrategias de S.A. (USDA, 2016):

Sustain fundamental ecological
functions

Reduce the impact of biological
stressors

@ Reduce the risk and long-term
impacts of severe disturbances

@ Maintain or create refugia

Maintain and enhance species and
structural diversity

Increase ecosystem redundancy
across the landscape

@ Promote landscape connectivity

Maintain and enhance genetic diversity

@ Facilitate community adjustments
through species transitions

Realign following severe disturbance




Selvicultura adaptativa: margen de accion

Overarching Conservation Goal(s)

* Species 1. Identify 2. Assess * Sensitivi
* Habitats Conservation w""“_-‘mb'm}" . Expns?re
* Ecosystems Target{s) to Climate * Adaptive Capacity
Change

Monitor, Review, Revise

* Reduce Sensitivity
* Reduce Exposure
* Increase Adaptive Capacity

* Changes in Policy
* Changes in Practice
* |nstitutional Changes

4. Implement 3. Identify
Management Management
Options Options

Figure 1.1. Framework for Developing Climate Change Adaptation Strategies

Sensitivity

!

Potential Adaptive
Impact Capacity
| |

Vulnerability

Swanston et al. 2016
https://www.nrs.fs.fe
d.us/pubs/52760



Selvicultura adaptativa: opciones

* De la vulnerabilidad,

« - Selvicultura adaptativa reactiva frente a
proaCtiva (Lindner et al 2014)

« - Anticipar y mitigar riesgos frente a
fomentar la resiliencia del bosque (siedl, 2014).

e extremos de un continuo que va desde |la poca o
nula percepcion de dainos en el bosque hasta la
presencia de impactos muy severos con

mortalidad en pie de centenares de hectareas.

Predictability of risk

High

Adaptive
Capacity

Vulnerability

Low

Moderate

Siedl, 2014

Very supportive to Very disruptive to
system system
High Mixed Anticipation
(Resilience > Anticipation)
(Resilience > Anticipation)
Low Resilience Mixed
Small Large

Amount of knowledge of what to do



Selvicultura: margen de accion

Spectrum of Adaptation Options

* Vulnerabilidad - marco de opciones de
S.A.=> cambios en estructura y funciones

a inducir en la masa: A
* Tratamientos de resistencia: acciones Promote h hapttitl ozl iti
que mejoran la defensa del bosque frente h R s s st T ransition
al cambio y las perturbaciones tratando Change adaptively respond to changing Response)
de Ir]cﬁan'fjener condiciones relativamente and new conditions
inalteradas.

* Tratamientos de resiliencia: acciones que

persiguen un cierto grado de cambio, Accommodate some degree
pero permiten el retorno a una condicion of change, but encourage a

. . 7 g & )
previa 0 de referencia despues de una esilience | returntoa prior condition or

perturbacion. desired reference conditions

* Tratamientos de transicién: acciones que following disturbance
intencionalmente acomodan y facilitan el
cambio y permiten que los ecosistemas
respondan de manera adaptativa a las Maintain
condiciones cambiantes y nuevas.

Improve the defenses of the forest against
istance anticipated change, or directly defend the

. . I current forest against disturbance, in order to
* Sin tratamiento: respuesta intrinseca del . o ] ' .
ecosistema forestal al cambio en conditions maintain relatively unchanged conditions
ausencia de una selvicultura directa. >
Reduce climate Facilitate adaptive
change impacts responses

Nagel et al., 2017; Peterson & Nagel, 2018



Option #1 — Resistance
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Selvicultura:
margen de accion

Adaptation Options

A Manage for Persistence:
Ecosystems are still recognizable a
being the same system (character)

lience

Manage for Change:
Ecosystems have fundamentally
W changed to something different

Peterson & Nagel, 2018. The Adaptive
Silviculture For Climate Change (ASCC) Project.
A Scientist-manager National Network. Meeting
Spring Green, WI. SlideShare.

Resistance vs. Resilience
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(a) (b)

i) Novel disturbance

ii) Increased disturbance frequency, size, or severity
iii) Compound disturbances

Disturbance and environmental context are well
aligned with information and material legacies

N

Critical transition

Dominios de

b . I . Historical climate iv) Warmer climate
ESta I ld a d State 1 State 2 State 1 State 2
Forest Non-forest or Forest Mon-forest or
different forest different forest

Figure 2. Conceptual representation of forest ecosystems (black ball) within a theoretical
landscape of alternative ecosystem states (wvalleys separated by peaks). (a) Forests are
resilient to disturbances lying within the safe operating space, indicated by disturbances
that may mowve the system but not cause it to shift to another state. (b) Forests are likely
to shift to a different state in response to four hypothesized mechanisms (i—iv) that
move a system outside its safe operating space and trigger a shift to a different forest or
non-forest state.

Johnstone et al., 2016.




Menu of Adaptation Strategies and Approaches

Strategy 1: Sustain fundamental ecological
functions.

1.1. Reduce impacts to soils and nutrient cycling.

1.2. Maintain or restore hydrology.

1.3. Maintain or restore riparian areas.

1.4. Reduce competition for moisture, nutrients,
and light.

1.5. Restore or maintain fire in fire-adapted
ecosystems.

Strategy 2: Reduce the impact of biological
stressors.

2.1. Maintain or improve the ability of forests to
resist pests and pathogens.

2.2. Prevent the introduction and establishment
of invasive plant species and remove existing
invasive species.

2.3. Manage herbivory to promote regeneration of
desired species.

Strategy 3: Reduce the risk and long-term

impacts of severe disturbances.

3.1. Alter forest structure or composition to reduce
risk or severity of wildfire.

3.2. Establish fuelbreaks to slow the spread of
catastrophic fire.

3.3. Alter forest structure to reduce severity or
extent of wind and ice damage.

3.4. Promptly revegetate sites after disturbance.

Strategy 4: Maintain or create refugia.

4.1. Prioritize and maintain unigue sites.

4.2. Prioritize and maintain sensitive or at-risk
species or communities.

4.3. Establish artificial reserves for at-risk and
displaced species.

Strategy 5: Maintain and enhance species and

structural diversity.

5.1. Promote diverse age classes.

5.2. Maintain and restore diversity of native
species.

5.3. Retain biological legacies.

5.4. Establish reserves to maintain ecosystem
diversity.

Strategy 6: Increase ecosystem redundancy
across the landscape.

6.1. Manage habitats over a range of sites and
conditions.

6.2. Expand the boundaries of reserves to increase
diversity.

Strategy 7: Promote landscape connectivity.

7.1. Reduce landscape fragmentation.
7.2. Maintain and create habitat corridors through
reforestation or restoration.

Strategy 8: Maintain and enhance genetic

diversity.

8.1. Use seeds, germplasm, and other genetic
material from across a greater geographic
range.

8.2. Favor existing genotypes that are better
adapted to future conditions.

Strategy 9: Facilitate community adjustments
through species transitions.

9.1. Favor or restore native species that are
expected to be adapted to future conditions.

9.2. Establish or encourage new mixes of native
species.

9.3. Guide changes in species composition at early
stages of stand development.

9.4. Protect future-adapted seedlings and saplings.

9.5. Disfavor species that are distinctly
maladapted.

9.6. Manage for species and genotypes with wide
moisture and temperature tolerances.

9.7. Introduce species that are expected to be
adapted to future conditions.

9.8. Move at-risk species to locations that are
expected to provide habitat.

Strategy 10: Realign ecosystems after
disturbance.

10.1. Promptly revegetate sites after disturbance.

10.2. Allow for areas of natural regeneration to test
for future-adapted species.

10.3. Realign significantly disrupted ecosystems to
meet expected future conditions.

< OOm 4 >» 0 4 WO
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RESISTANCE

RESILIENCE TRANSITION




De la selvicultura de productos a la selvicultura de procesos

PROACTIVE-ADAPTIVE SILVICULTURE

l

IMPROVE
TREE/STAND GROWTH
AND VIGOR, C stock

CONSERVE/IMPROVE SOIL PROPS. AND NUTRIENT CYCLES

l

IMPROVE WATER
STORAGE AND
QUANTITY

l

CONSERVE/ENHA
NCE BIODIVERSITY

REDUCE WILDFIRE
RISK AND
VULNERABILITY

.... Cuantificando...



S.A: hacia procesos y rasgos funcionales claves

* Necesidad de cuantificar los procesos de los ecosistemas: carbono, agua, fuego,
resiliencia, biodiversidad,...

* De la selvicultura de productos a la selvicultura de procesos

Productos 4 otros SS.EE.
Forests provide ecosystem services

Selvicultura

* Food Production W * Nutrient Cycling

* Water P * Soil Formation
*Wood and Fiber * Primary Production
* Fuel : * Habitat Provision

Cultural Regulating
Services Services
* Spiritual
* Aesthetic Climate Regulation
* Educational Flood Regulation
ater Purification

* Recreational oW,

*Hernandez D. 2004 g

Source: Millenium Ecosystem Assessment, 2005.

 Estrategia Forestal EU (2021): El papel multifuncional de los bosques, Secuestro C, Mejorar la
resiliencia de los ecosistemas, Proteger y preservar la biodiversidad y otros servicios de los ecosistemas.



Selvicultura: Procesos y rasgos funcionales claves

e  Estructura fisica

* Procesos hidrologicos: . Estructura biolégica

T. Klein et al. /Forest Ecology
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Figure 1. (a) Two options for a given forest stand and the resultant
tree survivorship followmg a wildfive event. (b) The carbon account-
ing consequences of two possible options for a given forest stand and
the results followng a wildfire event. The cubes represent the
amount of carbon remaining in the ecosystem after wildfire.

Hurteau et al., 2008 (Front Ecol Environ, 6(9),493-498,
doi:10.1890/070187)
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7 , @ la edad de madurez de la semilla
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Table 1. Regeneration mechanisms of resilience to fire disturbance, and their vulnerabilities to changing disturbance
characteristics
Mechanism Vulnerability to altered disturbance Consequences
Seed supply Increased fire frequency or severity Reduced tree recruitment if fire intervals are less than
those required for an adequate seed crop, or severe
fires consume stored seed
Seed delivery Increased fire size Reduced or retarded tree regeneration if high-severity
burned patch size exceeds seed dispersal distances
Seedbed Increased fire severity Altered canopy composition due to environmental

filters on tree seedling establishment and growth




Resiliencia climatica: Mejora de las relaciones arbol-clima

Tipo aiio Parcela Ancho anillo (cm)
Control 0.06 (a)
SECO Tratado 0.06 (a)
Antes Clara
Control 0.12 (a)
LLUVIOSO  ratado 0.07 (a)
SECO Control 0.04 (b)**
, Tratado 0.33 (a)**
Despues
die LLUVIOSO Control 0.06 (b)**
Tratado 0.37 (a)**

> dependencia en
CONTROLdela P
mensual a lo largo del
afno actual en cualquier
temporada



Rasgos funcionales asociados a procesos (por ej.
mortalidad inducida por sequia)

Choat et al. 2018. DOI:
10.1038/s41586-018-
0240-x

Physiological traits (leaf)
e Stomatal regulation

® Turgor loss point

¢ Cuticular conductance

Physiological traits (common)
¢ Vulnerability to cavitation
(12 ¥50r Foe)
¢ Maximum hydraulic conductance
¢ Capacitance and water storage

¢ Cell membrane permeability
(aquaporin regulation)

Physiological traits (root)

e Cortical lacunae formation

® Root shrinkage/hydraulic isolation
¢ Soil-root hydraulic conductance

Morphological traits (shoot)

e Stomatal anatomy

¢ | eaf vein density

¢ Total leaf area

e | eaf shedding/drought deciduous
¢ | eaf to sapwood area ratio

Xylem anatomical traits

¢ Xylem conduit size, number and
connectivity

¢ Pit membrane thickness/porosity
¢ Wood density

Morphological traits (root)
® Root to shoot ratio

* Rooting depth

* Fine root loss

Fig. 3 | Tree hydraulic traits associated with drought-induced mortality.  relationships exist between traits, for example, variation in xylem

Trees use a variety of interdependent and coordinated morphological, anatomical traits (pit membrane porosity, conduit size and connectivity)
anatomical and physiological traits to mitigate water loss and the determine species and population-level vulnerability to cavitation.
development of increasingly negative xylem sap pressures during Note that this figure does not represent an exhaustive list of hydraulic
drought. This includes tissue-specific traits that function in the unique traits relevant to the response of trees to drought and drought-induced
microenvironment of roots, stems and leaves, as well as traits that are mortality.

common among most tissue types in trees. Many structure-function



El objetivo fundamental es la integracion de diferentes grupos de investigacion en S.A. al cambio climatico, que
contribuyan con conocimientos, planteamientos, metodologias, sitios experimentales activos y resultados al
desarrollo de un marco analitico para una gestion forestal adaptativa generalizable a todo el territorio.

* Establecer una red de sitios demostrativos de gestion
forestal adaptativa que incluya diferentes opciones de
adaptacion en una amplia representacion de bosques
espanoles

* Armonizar metodologias de seguimiento para los
indicadores mas importantes (productividad, agua, clima,
fuego, biodiversidad, etc.).

* Analizar comparativamente los resultados de la Red y
aplicar modelos de procesos para generalizar alternativas i
de gestion para casos concretos. 5

* |dentificar lagunas de conocimiento

* Intercambio de informaciéon y comunicacion entre g
integrantes de la Red y transferencia de resultados a
potenciales beneficiarios

e Comunicacion y divulgacion

SilvAdapt.net: Objetivos



SilvAdapt.net: Obijetivos

SilvAdapt.net (Red espanola de Selvicultura adaptativa al cambio climatico)

|mpactos Opciones de Adaptacion: Evaluacion y Seguimiento:
Observados/ . Resistencia * Productividad (biomasa,
Previstos  Resiliencia . g':‘sl)os funcionales
+ « Transicién 90 :
. : _ « Sensibilidad al climay
Objetivosde =  «  Sin tratamiento = perturbaciones
Gestion o o « Aguay suelo
Definicion y cuantificacion en cada caso de los « Composicion spp/
tratamientos segun tipo de masa y condiciones biodiversidad
ambientales (al vuelo y al suelo, regeneracion, « Estado Fitosanitario

regulacion espesura, distribucion edades y spp,
etc.). Caso de bosques/spp. singulares




SiIvAdapt.net: Integrantes

grupo

Re-ForeST (UPV)

10

11

12

13

14

Universidad Politécnica de Valencia
Universidad de Cérdoba
Universidad de Alicante

Centre d'Estudis Ambientals del
Mediterrani (CEAM)

Consejo Superior de Investigaciones
Cientificas (CSIC)

Instituto Pirenaico de Ecologia (CSIC)
Instituto Pirenaico de Ecologia (CSIC)
Centro de la Propiedad Forestal

Centro de Edafologia y Biologia Aplicada
del Segura (C.E.B.A.S.-CSIC)

Universidad Publica de Navarra

Universidad de Castilla La Mancha
(ETSIAM, Campus de Albacete)

Universidad de Huelva

Universidad de Extremadura

Junta de Andalucia

Evaluacién y Restauracion de Sistemas Agricolas y Forestales-RNM 360

Grupo Gestion de Ecosistemas y Biodiversidad

Investigacion forestal

Grupo de Hidrologia Superficial y Erosién

Depto. de Biodiversidad y Restauracion, grupo de Dendroecologia

Hidrologia ambiental.

Area de Fomento de la Gestién Forestal Sostenible
Conservacion de Suelos y Aguas y Manejo de Residuos Orgdnicos
Grupo de Ecologia y Medio Ambiente

Ecologia Forestal y Limnologia

Andlisis y Planificacidon del Medio Natural

INDEHESA-UEX (Dpto. Biologia vegetal, Ecologia y Ciencias de la Tierra)

Instituto Andaluz de Investigacidon y Formacidn Agraria, Pesquera,
Alimentaria y de la Produccion Ecolégica

Antonio del Campo (IP)

Rafael Navarro

Juan Bellot

Alberto Vilagrosa

Pilar Llorens

Jesuis Camamero

David Reglies

Teresa Cervera
Victor Castillo

Juan Blanco

Manuel Esteban Lucas Borja

Reyes Alejano

Gerardo Moreno

Francisco B. Navarro Reyes

Valencia
Cérdoba

Alicante

Alicante

Barcelona

Zaragoza

Zaragoza

Barcelona
Murcia
Navarra

Albacete

Huelva

Caceres

Granada



SilvAdapt.net: Integrantes

200 300 400 km




SilvAdapt.net: Representacion (bio)geografica

300

H: hayedos

RO: robledales y mixtas de
frondosas

ROMAR: robledales marcescentes

EN: encinares y alcornocales
PIEU: P. sylvestris y uncinata

PIMED: pinos mediterraneos
Blanco: otras formaciones y

agricola
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SilvAdapt.net: Representacion (bio)geografica

Distribucion masas forestales medidas segun tipos bosque
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Presencia de cada tipo forestal en la red
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ROMAR

11

EN

20

PIMED

0

SAB
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A: abetales

H: hayedos

RO: robledales y mixtas de frondosas
ROMAR: robledales marcescentes
EN: encinares y alcornocales

PIEU: P. sylvestris y uncinata
PIMED: Pinos Mediterraneos
SAB: sabinares

RIVER: bosques de ribera




SilvAdapt.net: Representacion (bio)geografica

N Tipo Subtipo
Arido III(IV)
Mediterraneo IV (III)
IV(VII)
V1
Clasificacion V2
Allue V3
B 11I(1V)
B 1V(III) v4
B 1V(VI)1 V(VD)1
B IV(VI)2
Ry DIV V(VI)2
vl
éﬁ? —ty Nemorales VI(IV)1
CI1v3 VI(IV)2
CJIv4
VI VI(IV)3
I VI(IV)1 VI(IV)4
[ VI(IV)2
I VI(IV)3 vI(VID)
I VI(IV)4 VI(V)
I VI(V) VI
[ VI(VII)
% VIII(VI) OROBOREALOIDES|  VIII(VI)
300 400 km m igg; X(VIII)
I T a0
B X(VIII) X(IX)1
X(1X)2

Zonificacion del territorio en funcidn de fitoclimas : 20 subtipos en
nuestro pais segun Allué



SilvAdapt.net: Representacion (bio)geografica

Distribucion masas forestales medidas segun los subtipos fitoclimaticos
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VIII(VI)

X(VIII)

X(IX)1

X(IX)2
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SilvAdapt.net: Selvicultura

No gestion (en 100 % del total de sitios experimentales)
Claras (en 16 % del total de sitios experimentales)

Clareos (en 45 % del total de sitios experimentales)

Resalveo (en 3% del total de sitios experimentales)
Tratamientos del suelo (en 10 % del total de sitios experimentales)

Restauracion (en 26 % del total de sitios experimentales)
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SilvAdapt.net: Selvicultura

Indicadores clave:

Estructura forestal, crecimiento y supervivencia (dendrocronologia,
inventario...) 57 % de los sitios

Relaciones bosque-agua (flujo de savia, contenido agua suelo, nivel
piezométrico, caudales...) 71 % de los sitios

Fisiologia de las especies (conductancia estomatica, eficiencia uso agua,
flujo de savia...) >60 % de los sitios

Ciclos de nutrientes (composicion del agua traslocada, trampas en suelo...)
Procesos en el suelo (actividad enzimatica, intercambio gaseoso...)

Riesgo y propagacion de incendios (KDBI, area quemada)
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Single site approach

| Observed/expected stressors
o Tomicus sp. attack, high fire
risk, low soil water, etc.
Site-specific indicators
o Climate, sap flow, tree
metrics, water potential, etc.
- Site-oriented treatments

‘

SilvAdapt.net approach

Broad set of stressors and Key adaptive traits and indicators
impacts o Carbon-related indicators, water
o Hydrologic unbalances, growth cycle elements and tree-water
stagnation, fires (increased relations, plant functional traits, etc.
frequency and severity), *
extreme droughts, land use
change, pests, diseases, etc. |-> Joint analyses (modeling, Al, etc.)




SilvAdapt.net approach

Broad set of stressors and Key adaptive traits and indicators
impacts o Carbon-related indicators, water
o Hydrologic unbalances, growth cycle elements and tree-water
stagnation, fires (increased relations, plant functional traits, etc.
frequency and severity), *
extreme droughts, land use
change, pests, diseases, etc. |-> Joint analyses (modeling, Al, etc.)

Adaptive forest management
strategy (AFM) for any given
forest

o Resilience treatments

o Resistance treatment s
o Transition treatments

o No treatment




SilvAdapt.net: Hitos

Salvar la variabilidad local intra-zonal de los sitios

Fisiografia

Tipo de masa
forestal

Orientacion

Altitud

Tipo de
suelo
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Descriptores intra-zonales Descriptores zonales

Efectos de la SA sobre procesos y situaciones particulares.

Escala de
trabajo:
Monte (stand)
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SilvAdapt.net: Grupos de trabajo

Grupos de trabajo: tematicos y transversales

Relaciones

bosque-agua

Resiliencia
climatica

- Y ¢
ﬁﬁf ' 7Dt
ol g,

Modeliza  Transferencia ~ Guias (doc.

Biodiversidad

cion y difusion Técnico)
Resiliencia
frente al

fuego

Stocks de
carbono




GRUPOS DE TRABAJO: Al menos 1 lider (institucion) para cada grupo + colaboradores

ENTIDAD TEMATICOS TRANSVERSALES

Model. Transf. y Web Guias
Difusion

UPV-IIAMA

uco

U. Alicante

CEAM

IDAEA-CSIC

IPE-CSIC
Gov. Aragon
IPE-CSIC

Centro
Propiedad
Forestal
CEBAS -CSIC

UPN

UCLM- ETSIAM

UH

INDEHESA-UEX

IFAPA-)




SilvAdapt.net: Hitos

- PRINCIPALES HITOS:

Contribuciones cientificas por tematica clave

Guia de selvicultura adaptiva. Documento técnico final del proyecto

- Libro de texto (manual) de selvicultura adaptativa al cambio climatico

Web 100 % operativa
Continuidad medio plazo
Ampliar sitios/entidades

Aumentar capacidad de auto-financiacion
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