Empleo de la dendroecologia para investigar
cuestiones del cambio global
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Biodiversidad y Cambio Global
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1. Antecedentes.
1. ¢éQué es la biodiversidad?, iqué es el cambio global (drivers)?
2. ¢Como afecta el cambio global a la biodiversidad?
3. Marco tedrico.

2. Lineas de investigacion (retos).

Respuestas individuales al clima (individuos, especies).
Divergencia entre clima y crecimiento.

Sequia y decaimiento del bosque.

=

Interacciones y sinergias entre drivers del cambio global.

3. Estrategia de futuro en el CSIC.

1. Grupo, colaboradores, proyeccién internacional.
2. Objetivos cientificos, adecuacion del perfil, innovacion, retos.
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1.1. La biodiversidad o

Epiphytes

Bosques de Quercus (Chiapas-México, Espana-Cuenca Mediterranea)
M Gonzélez-Espinosa (ECOSUR, México) + fotos propias
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1.1. Servicios ecosistémicos

ECOSYSTEM SERVICES

Provisioning
FOOD
FRESH WATER
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LIFE ON EARTH - BIODIVERSITY
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CONSTITUENTS OF WELL-BEING

Security

PERSONAL SAFETY
SECURE RESOURCE ACCESS
SECURITY FROM DISASTERS

Basic material
for good life

Freedom
of choice
and action

OPPORTUNITY TO BE
ABLE TO ACHIEVE
WHAT AN INDIVIDUAL
VALUES DOING
AND BEING

ADEQUATE LIVELIHOODS
SUFFICIENT NUTRITIOUS FOOD
SHELTER

ACCESS TO GOODS

STRENGTH

FEELING WELL
ACCESS TO CLEAN AR
AND WATER

Good social relations

SOCIAL COHESION
MUTUAL RESPECT
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Source: Mllenniumn Ecosystem Assessmant
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1.1. El cambio global v

VN

Cambio climatico Cambios en usos del territorio P
(calentamiento, aridez, (abandono de usos, densificacion,
extremos, tendencias) pérdida/fragmentacion de habitats)

S =

Cambio global

_— T~

Cambios en los ciclos Cambios en la distribucion
biogeoquimicos de las especies
(1 concentracion CO atmosférico, (invasoras, repoblaciones,
1 deposicion de N, polucion) migraciones, extinciones)

~_ 7
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1.1. Driver 1: CO, atmosférico r

Carbon dlomde concentration at Mauna Loa Observatory

i Crossing 400
‘J[,}!’”‘M} . The Keeling Curve Reaches a

Historic Milestone

May 2013

CO, Concentration (ppm)
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1.1. Driver 1: CO, atmosférico O

Where humanity’s (02 comes from

Q1% 33.4 billion metric tonnes Q% 3.3 billion metric tonnes

Fossil Fuels & Cement 200 Land Use Change

Where humanity’s (02 goes

Atmosphere 2010 200 Oceans



1.1. Driver 2: calentamiento climatico
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Departures In tem perature in “C (from the 1690 value)
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1.1. Fronteras planetarias © "ﬁ ° V-am io Globa

« Cambios que ocurren
a tal velocidad y de
modo tan inesperado
gue los sistemas
naturales y las
sociedades humanas
tienen dificultades para
adaptarse

« El ciclodel N, la
pérdida de
biodiversidad y el
calentamiento global
han excedido YA el
“umbral de seguridad”.

Rockstrém et al., Nature & Ecology and Society (2009)



1.2. Cambio global y biodiversidad r

Forest

Dryland

Driver’s impact on biodiversity
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Pollution

Habitat Climate Invasive Over- (nitrogen,

change change species exploitation

Boreal

Temperate

Tropical

Temperate grassland

Mediterranean / T
Tropical grassland « 1
and savanna /

!

Desert

over the last century Driver’s current trends p— ——
Low Decreasing impact \
Moderate Continuing impact | =
High Increasing impact Vol
, - Very rapid increase ?
Very high of the impact Source: Millennium Ecosystem Assessment




Relative effect of drivers
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1.2. Cambio global y biodiversidad r

Boreal

Sala et al. (2000), Science
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1.3. Marco teodrico: escalas espaciales
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1.3. Marco teorico: la flecha del tiempo

Pasado |
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La flecha del tiempo

Driver

TITITITLY 2

Presente (s. XX)
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1.3. Reconstruir - predecir | TE

Orchard Portman He could see into the Sadly, he could only So it was of little
had an extraordinary future. see three seconds into practical use,
gift... the future. . .

fiece]

[ — — — SRLELECREELLELLL, o

LPasado | Presente (ss. XX-XXI)  Futuro :



ANTE LINEAS DE INVESTIGACION ESTRATEGIA
[ | [ | [ | [ |

Biodiversidad y Cambio Global

1.3. Marco teorico: lineas v
Cuestion ecolégica Linea de investigacion
1. éComo son las respuestas al clima? 1. Respuestas individuales.
2. Desfases o desacoplamientos. 2. Divergencia clima-crecimiento.
3. Perturbaciones (eventos extremos). 3. Sequia-decaimiento del bosque.
4. Sinergias entre drivers. 4. Decaimiento (local) - N (global).

Cambio global > Biodiversidad
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2.1. La dendrocronologia o

the old fellow miraculously survived some big forest fire.”
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2.1. Vision individualista g

Que los arboles nos dejen ver el bosque
Variabilidad entre individuos vs. media.

Y VI el L
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2.1. La albura v O

La produccion de albura por unidad de area
foliar es un indice de vigor del arbol Waring et al. (1981), Forestry
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2.1. Albura = crecimiento

v

Late growth initiation

Reduced cambial division

XYLOGENESIS

-}

Early growth cessation

Less cell expansion

Less tracheids
are formed

———————————————————————— Tree height

Small tracheids
are developed

/ ring is
et formed
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DATOS

Sapwood
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2.1. Comparar grupos de edad T
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2.1. Dendrocronologia tropical

B _ SR

(M) & Juglans austratis
8000~ e Adesmia sp.
O Austrocedrus chilensis
o Nothofagus pumilio
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30°
South America

00

ESTRATEGIA
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o Larix lyallii
o Tsuga mertensiana
o Abies lasiocarpa
o Picea sp.

‘T-’.‘ -
'S )) Vo
(-

30° 60° 90~
North America R. ViIIaIbaI
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2.1. Bosques tropicales secos

OPEN @ ACCESS Freely available online @PLOS|°NE t_{-‘,“ H,“‘ \ ‘ W% . 4 4 j
, . REBY N\ W AW A
Differential Growth Responses to Water Balance of g% % /f 2
Coexisting Deciduous Tree Species Are Linked to Wood {85 =

Density in a Bolivian Tropical Dry Forest

Hooz A. Mendivelso'?, J. Julio Camarero®***, Oriol Royo Obregén?, Emilia Gutiérrez”, Marisol Toledo’
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Imagenes de: R. Villalba
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2.1. Anillos v e
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Mendivelso et al. 2013 (PLOS One)
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2.1. Crecimiento & diversidad r
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2.2. ¢ Mas calor > mas crecimiento?
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Salzer et al. 2009 (PNAS)
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2.2. Divergencia clima-crecimiento

20F — Apl—Sep mean temperatures

— maximum latewood .
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Briffa et al. 1998 (Nature)
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2.2. jLa sequia en bosques subalpinos! r
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Galvadn et al. (submitted)
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Ecological response variable
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ANTECEDENTES
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2.3. Sequia - decaimiento del bosque g

Warming and
drying effect

Land cover
albedo

Forest
mortality

CO,

concentration

Evapotrans-
piration
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2.3. Consecuencias del decaimiento o

Reduction in food for

disease-spreading "'?""er'?"d
Less Soil erosion rodents viewshed
firewood Less pifion nut increase — 3 -
e harvest : ; . . :
., . I‘I"IICI'OEHH'IUFE . State tree loss -«
More — — — ¢ - — — :
fodder”® - microclimate regulation |:]  |ocal identity |
short-ferm : disease control -+ {: aesthetics....|:
‘++++ @rosion control recreation «««+ -+ Reduced
. recreation
Regulating Cultural | “5aiy

Less aeolian

Less woody vs. herbaceous Altered biogeochemistry: dust capture
biomass; less pifion food for changes in microclimate, by vegetation
wildlife mycorrhizae, and root
shart-term activity

Changes in ecosystem services following pine die-off
and impacts on stakeholders
Breshears et al. 2011 (Ambio)
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2.3. Poner en contexto y predecir O

_——— e e = = === = P —) e

Objetivo
Usar las relaciones entre clima y crecimiento del pasado
para predecir las respuesta de crecimiento al clima del
futuro

(FDSI = Forest Drought Severity Index)

Williams et al. 2012, PNAS
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2.3. Mega-sequias O
50-Year Running Frequency of Megadrought-Type Years
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Williams et al. 2012, Nature Climate Change
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2.3. Sequia - decaimiento del abeto v
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2.3. Crecimiento vs. WUE.
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Linares and Camarero
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NTECEDENTES ESTRATEGIA
] [ B

Biodiversidad y Cambio Global

2.3. El abeto en Europa r

Years (BC/AD)
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Blntgen et al., Frontiers in Ecology and the Environment (in review)
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2.3. Declive del abeto en el sur O
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Blntgen et al., Frontiers in Ecology and the Environment (in review)
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2.3. Interacciones clima-plagas

- Y. - -
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2.3. Dendroentomologia v

1200 years of regular outbreaks in alpine insects
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Esper et al., (PRS-B 2007)
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2.4. Sinergias entre drivers lodiversizacy Lamo Globa
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Snyder et al., 2004 (JGR)
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2.4. Retroalimentaciones o I

A Tropical forests B Temperate forests C Boreal forests
Clouds and precipitation, fires, Disturbance, fires and aerosols '
aerosols and reactive chemistry s &

.+ Moderate
i evaporative
cooling (-)

Strong Moderate « o

carbon albedo Weak - ‘

storage (-} decrease (+) evaporative :me\i\\‘\h\kmmm

cooling (-) bedo
Strong Moderate ‘ decrease (
evaporative carbon
cooling (- storage (-
carbon ing (-) o ge (-) ;

albedo

storage (-)
decrease (+)

Efectos biogeofisicos (albedo,
evapotranspiracion) y biogeoquimicos
(captura de carbono) contrastados

segun el tipo de bioma y bosque
~ Bonan (2008) Science 320:1444-1449
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2.4. Historia de uso del bosque el A
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2.4. Drivers interaccionan localmente

1800
1700
1600
1500
1400
1300
1200
1100
1000




D ANTECEDENTES LINEAS DE INVESTIGACION
[ | [ | [ | [ |

Biodiversidad y Cambio Global

3.2. Objetivos y perfil cientificos r

CONSEJID SUPERI VESTIGACIONES CIENTIFICAS

Cambio Global

Respuestas al clima de las
plantas lefiosas

Cambio Global

Variabilidad intra-/inter- spp. Bosques 'y
Desfases, divergencias Ecosistemas

Eventos extremos Terrestres

Biodiversidad
Cambio global

Sinergias locales y globales entre drivers % Y,

Respuestas al cambio global

J. Julio Camarero Martinez



