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Cambio global y paisajes resilientes

Indirect Variables

» Cambio climatico = evidencia
y certidumbre (AR5)

» Variables climaticas basicas =
variables con > significancia
bioldgica

» Precipitacion
estival/periodo vegetativo
» Duracién periodo seco
» Evapotranspiracion, etc. Development, &
» Cambios zonas biogeograficas m"ﬂaifmuﬁm
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Cambios zonas biogeograficas para mitad de s XXI

Always Appeared
~ Sometimes Appeared
Not Appeared
Soteriades et al 2017 Environ. Res. Lett. 12 084002 -Always Disappeared

Sometimes Disappeared
. Not Disappeared
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Cambio global y épaisajes resilientes?
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La trasposicion de cambio en clima
a cambios en la estructura vy
funciones de los ecosistemas
forestales no es directa, por:

» incertidumbre en la regionalizacidn
(clima local = gestion forestal)

» falta de linealidad en las respuestas
del bosque a cambiosen To P

» cambios en extremos (mds imp.) vs.
valores medios

» respuesta diferencial de distintos
taxones/genotipos/etapa vital
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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
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Cambio global y épaisajes resilientes?

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

Forest Beriongy ard Managemest 255 | 3910 S60- 684
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A global overview of drought and heat-induced tree mortality reveals
emerging climate change risks for forests

T - &
. i
o ) - C - i = . - II.I o y g T -
Craig D. Allen**, Alisan K. Macalady ", Haroun Chenchouni®, Dominique Bachelet, Nate McDowell®, o 1 e e = A I T
Michel Vennetier', Thomas Kitzberger ¥, Andreas Rigling ", David D. Breshears', E.H. (Ted) Hogg'. e [T i 1 o 3 e 3
R T S T Effects of climate change on forests and forestry
A 1)
- -

Jong-Hwan Lim P, Gillian Allard?, Steven W. Running", Akkin Semerci®, Neil Cobb*




CONAMA 2020

Congreso Nacional del Medio Ambiente. #Conama2020

Cambio global y épaisajes resilientes? DEPENDIENDO DE

Impactos en los
bosques:

- No es una
relacion causa-
efecto

Johnston, Mark H. Et al , 2009.
Vulnerability of Canada’s Tree
Species to Climate Change and
Management Options for
Adaptation: An Overview for Policy
Makers and Practitioners. Canadian
Council of Forest Ministers

FIGURE 2. A map of climate change impacts on forests. (Source: Williamson et al. 2009 — reprinted with permission)
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Effects on resources

required by trees

I Moisture availability

I Nutrient availability

I CO, fertilization

Effects on site conditions

! Permafrost melting

I Drying of wetlands

| Creation of wetlands

I Changes in snow
depth

I Soil erosion

! Water-logged soils

Effects on
disturbance

| Extreme weather
(including drought)

I Wildfire

I Insects

! Disease

| Freeze-thaw cycles

| Flooding

Effects on individual

organisms

! Phenology

! Respiration

I Photosynthesis

I Metabolism

! Growth

! Health

! Mortality

! Reproduction

! Water-use
efficiency

]

Y

! Current age of
individuals

I The climate
scenario that
actually occurs

| The time horizon
considered

I The location

I Site conditions

! Competitive
pressure from new
species to the area

| Competitive
interrelationships
between natives

I Synchrony of
phenology between
individuals

| Tolerance of
individuals to change

I Acclimatization
(phenotypic change)

| Biological adaptation
(genotypic change)

I Ability of species
to migrate

! Human adaptation

\i

| Loss of forest land in some
area (mainly in moisture
limited areas) and gains in
other areas (mainly northward
and to higher elevations)

I Change in proportion

of forest land that is

non-regenerated

Change in species composition

Change in forest yield

Change in inventory

Introduction of new species

into areas where they have

not been previously observed

Change in forest structure

Change in age class

distribution

Change in habitat

Change in forest health

and aesthetics

Change in soil disturbance

and water quality

! Changes in proportion of

forest in various successional

stages

Increase in volume of wood

that has been killed by

disturbance but that is

salvageable
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Cambio global y épaisajes resilientes? DEPENDIENDO DE

ém”""‘ﬁ’ 2. Assess o sangitivity
onservation Vul b ability * Exposure

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

Options Options
I |
!
Potential Adaptive
Impact Capacity
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Selvicultura: Vulnerabilidad 2 margen de accion

Spectrum of Adaptation Options

Promote Intentionally accommodate
change and enable ecosystems to

change adaptively respond to changing
and new conditions

Accommodate some degree
of change, but encourage a
return to a prior condition or
desired reference conditions
following disturbance

Improve the defenses of the forest against
anticipated change, or directly defend the
forest against disturbance, in order to

maintain relatively unchanged conditions

Maintain
current
conditions

>
Reduce climate Facilitate adaptive

change impacts responses

Nagel et al., 2017; Peterson & Nagel, 2018
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Selvicultura: Vulnerabilidad = margen de accién

Climate-Driven Changes

"B =P

Climate

Change
Trajectory

TIME

Option #1 — Resistance

"0

Adaptation Options

1" Manage for Persistence:
Ecosystems are still recognizable a
being the same system (character

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

K2

TIME

Option #2 — Resilience

v

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

> P

Option #3 — Transition (Response)

* P

TIME

v

TIME
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SILVADAPT.NET: OBIJETIVO,
INTEGRANTES Y ESTRUCTURA
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SILVADAPT.NET

NET__=x
-—==

Integracion de diferentes grupos
de 1+D en SACC, que contribuyan
con conocimientos,

’ ’

activos y
al desarrollo de un
marco analitico para una gestion
forestal adaptativa generalizable
a todo el territorio

gvSrlvAdapt "

Red de sitios demostrativos de gestion
forestal

Representacion de bosques espafioles
Armonizar metodologias para indicadores
importantes (productividad, agua, clima,
fuego, biodiversidad, etc.).

Meta-analisis + modelos = generalizar
alternativas.

Identificar lagunas de conocimiento
Intercambio de informacién /
transferencia / comunicacion y
divulgacion
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SILVADAPT.NET: INTEGRANTES

Universidad Politécnica de Valencia  Re-ForeST (UPV) Antonio del Campo (IP) Valencia

Evaluacion y Restauracion de Sistemas Agricolas y

2 Universidad de Cérdoba Forestales-RNM 360 Rafael Navarro Cérdoba

3 Universidad de Alicante Grupo Gestion de Ecosistemas y Biodiversidad Juan Bellot Alicante
Centre d'Estudis Ambientals del

4 . . Investigacion forestal Alberto Vilagrosa Alicante
Mediterrani (CEAM) ¢ ¢
Consejo Superior de Investigaciones . , - ., .

5 . Grupo de Hidrologia Superficial y Erosion Pilar Llorens Barcelona
Cientificas (CSIC) 2 g 2 v

. . . P D . Biodi i R ion, ,
6 Instituto Pirenaico de Ecologfa (CSIC) epto. de |oq|ver5|dady estauracion, grupo de Jestis Camamero e
Dendroecologia

7  Instituto Pirenaico de Ecologia (CSIC) Hidrologia ambiental. David Regties Zaragoza

8 Centro de la Propiedad Forestal Area de Fomento de la Gestién Forestal Sostenible Teresa Cervera Barcelona
Centro de Edafologia y Biologia Conservacion de Suelos y Aguas y Manejo de Residuos , . .

9 . (s Victor Castillo Murcia
Aplicada del Segura (C.E.B.A.S.-CSIC) Organicos

10 Universidad Publica de Navarra Grupo de Ecologia y Medio Ambiente Juan Blanco Navarra
Universidad de Castilla La Mancha

11 Ecologia Forestal y Limnologia Manuel E. Lucas Borja  Albacete
(ETSIAM, Campus de Albacete) e v E /

12 Universidad de Huelva Anélisis y Planificacion del Medio Natural Reyes Alejano Huelva

13 Universidad de Extremadura INDEHESA-UEX (Dpto. Biologia vegetal, Ecologiay Gerardo Moreno Caceres

Ciencias de la Tierra)

Instituto Andaluz de Investigacion y Formacién Agraria,  Francisco B. Navarro

Pesquera, Alimentaria y de la Produccién Ecoldgica Reyes SELELE

14 Junta de Andalucia
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SILVADAPT.NET: INTEGRANTES
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N . H: hayedos

RO: robledales y
mixtas de frondosas
ROMAR: robledales

marcescentes
EN: encinaresy
2
@ alcornocales
i PIEU: P. sylvestris y
= H :
RO uncinata
" ROMAR .
= EN PIMED: pinos
PIEU . s
== PIMED mediterraneos
W0 A0im Blanco: otras

formaciones y agricola
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A: abetales

H: hayedos

RO: robledales y mixtas
de frondosas

Presencia de cada tipo forestal en |a

2 red

20 ROMAR: robledales
marcescentes
EN: encinares y

20

15

alcornocales
PIEU: P. sylvestris y
5 uncinata
1 0 0 PIMED: Pinos
Mediterraneos
SAB: sabinares
RIVER: bosques de ribera

H RO A PIEU ROMAR EN PIMED SAB RIVER
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SILVADAPT.NET: REPRESENTACION (BIO)GEOGRAFICA

ALLUE H RO A | PIEU [ ROMAR | EN PIMED | SAB | RIVER
III(IV)
IV (III) 2
IV (VID)

vi1 1

<
W
=
N WH R~ W

IV(VD1 1
IV(VI)2
VI(IV)1 | 3
VI(IV)2 1
VI(IV)3
VI(IV)4
VI(VII) | 1 1 1 1 |
VI(V)
VI
VIII(VI) 1
X(VIID)
X(DX) 1
X(DX)2

N

Distribucidon masas forestales medidas segun los subtipos fitoclimaticos
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SILVADAPT.NET: REPRESENTACION TRATAMEINTOS DE GESTION

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

\

Fisiografia

Tipo de masa
forestal

Orientacion

Altitud

Tipo de
suelo

SilvAdapt.net approach
Broad set of stressors and Key adaptive traits and indicators PRINCIPALES HITOS:
impacts o Carbon-related indicators, water
o Hydrologic unbalances, growth cycle elements and tree-water > Contribuciones cientificas por
stagnation, fires (increased relations, plant functional traits, etc. P
frequency and severity), * tematica clave
extreme droughts, land use > Guiad lvicul d .
change, pests, diseases, etc. =9 Joint analyses (modeling, Al, etc.) ula de selvicultura adaptiva.

Documento técnico final del

proyecto
> Libro de texto (manual) de
Adaptive forest management : : :
strategy (AFM) for any given se‘IV|f:LfItura adaptativa al cambio
forest climatico
o Resilience treatments o .
= _--C-2- o Resistance treatment s > Web 100 % Operatlva
o Transition treatments » Continuidad medio plazo
o No treatment . . .
» Ampliar sitios/entidades
» Aumentar capacidad de auto-

financiacion
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SILVADAPT.NET: ORGANIZACION

Grupos de trabajo: tematicos y transversales

Modelizac | Transferencia Guias (doc.

i6n y difusion Weh Técnico)

v ’. N ;

of
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MINISTERIO
DE CIENCIA
E INNOVACION

A N

Hconama2020

La Red Espafiola de Selvicultura Adaptativa al Cambio Climatico (SilvAadpt.net) de referencia RED2018-
102719-T, es un proyecto financiado por el ministerio de Ciencia e Innovacidn dentro de las Acciones de
Dinamizacion “Redes de Investigacion” Convocatoria 2018, Programa Estatal de Generacion de
Conocimiento y Fortalecimiento Cientifico y Tecnolégico del Sistema de I+D+l, Plan Estatal de
Investigacion Cientifica y Técnica y de Innovacion 2017-2020.




