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Conceptos clave

» [mpactos: efectos especificos y cuantificables atribuibles al cambio climatico.

* JVulnerabilidad: consta de tres componentes.

-Exposicion: la severidad del cambio climatico que es probable que
experimente una poblacidn o especie en una determinada localidad o
region.

-Sensibilidad: el grado en el que el crecimiento, reproduccion, reclutamiento
o supervivencia de los individuos de una poblacion (de una determinada
especie) dependen del clima predominante.

A nivel de especie es el grado en el que la persistencia de las diferentes
poblaciones dependen del clima.
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Importancia ecotonos

Mountains Lowlands
Migration capability exceeds displacement Migration capability lags behind displacement
1°C increase =167-m displacement < 1-year migration 1°C increase = 145-km displacement = 320-years migration

‘alpine
2000 MR o

Altitude (m)

Mediterranean forest

100 150
Latitude (km)

TRENDS in Ecology & Evolution




Gradientes altitudinales Gradientes latitudinales

. decade
§ -], 1,700 spp
N 171 spp i .

[{e] | I nl . ‘0

& 1950 1) 20m E « 5 5

E | deca Ry

- L __ P

g ry et

8 130° mp

Z A Ao A ¢ x ;H_*BGm

= A i

5] Akt 515

g o0 St L

2 £

g g s

0 . hd 4 0 - - - -

2 'oa 600 400 20 0 200 400 600

. Magnitude of shift (m)

1300 1950
Species optimum elevation (m) 1905-1985

2600




Classical
Species Distribution Models
(SDM)
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Vulnerability to climate change: potential
tree species distributions

Source Benito Garzén et al. 2009

Changes in potential distribution of tree species; current (green) and 2080 (red)
under scenario A2 CSIRO-MKk2 for Pinus sylvestris (a), Fagus sylvatica (b),
Quercus pyrenaica (¢) and Quercus ilex subsp. ballota (d)




Vulnerability to climate change: potential
tree species distributions
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Source Benito Garzén et al. 2009

Changes in potential distribution of tree species. Current = 100%. Potential area
decreases according to A2 CSIRO-Mk2 for 2020, 2050 and 2080.




The Role of Models in Global Change Research
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Including ecological and adaptive mechanisms in
vulnerability models.

Genes & organismic
Epigenesis.
Evolution/Local adaptation
Plasticity

Population and communities
Demographic compensation
Migration (dispersal)
Diversity/Stabiilty

Ecosystem & landscape.
CO, fertilization
Land use governance
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Temporal sampling

10 anos 10 anos

Forest plot distribution IFN (89365 plots) in continental Spain (1 plot per Km?).




Benito-Garzon et al. (2013). Inter-specific differences in tree growth and mortality responses to climate determine
potential species distribution limits in Iberian forests. Global Ecology and Biogeography). DOI: 10.1111/geb.12075
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Ruiz-Benito et al (2013). Patterns and drivers of tree mortality in Iberian forests: climatic
effects are modified by competition. PLoS ONE 8: €56843. doi: 10.1371/journal.pone.0056843
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Including ecological and adaptive mechanisms in
vulnerability models.

Genes & organismic
Epigenesis.
Evolution/Local adaptation
Plasticity

Population and communities
Demographic compensation
Migration (dispersal)
Diversity/Stabiilty

Ecosystem & landscape.
CO, fertilization
Land use governance




Hypothesis: “Source-sink dynamics”

Tree species distribution
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SPOM (“ Stochastic Patch Occupancy Model”)
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Vulnerability to Climate Change
Model fitting

1990 2000 inside the forest

Quercus robur

Neighborhood

Random dispersal - Mediated dispersal




SPOM (“Stochastic Patch Occupancy Model™)

; i (f)=1 and
1-6, f z (t)=1 and

Pl =Dz, 0= 9 gy y5e

(1-o,,)""

1) Distance to seed source.

2) Post-fire genet mortality.

Purves, D., M. A. Zavala, K. Ogle, F. Prieto, y J.M. Rey Benayas. 2007. Environmental heterogeneity, bird-mediated directed dispersal, and oak woodland
dynamics in Mediterranean Spain. Ecological Monographs 77:77-97.




Vulnerability to Climate Change

Pinus sylvestris dispersal kernel Quercus faginea dispersal kernel

) 5=1254

) 5=6.19



Vulnerability to Climate Change

P. sylvestris P. pinea P. halepensis P. nigra P. pinaster
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Species fraction of occupied plots from year 2000 to year 2100. One simulation
using the posterior means for the parameter values, and four simulations
using parameter sets drawn randomly from the samples generated by the
MCMC algorithm.

Garcia-Valdés, R., M. A. Zavala, M. B. Araujo & D. W. Purves. 2011. Chasing a moving target: projecting non-equilibrial tree species
responses to climate change .Journal of Ecology 2013).



L = -

Pinus nigra

Occupied forest (%0)

on-

= =

equilibrium an
h’——‘m.__ R =

it:limé_'te change

Simulation results

Baseline

O -+

-
"
a¥

Climate change

2000

Climate

2050

Years

Equilibrium

2100

Parameters Parameters
posterior means  gelected randomly
Stable climate —_ \ s

Climate change -

Error propagation

Dispersal : 28



Proyecciones de la fraccion de ocupacion del bosque de Q. robur en 2100
sin y con cambio climatico (a y b respectivamente) y para el P. halepensis
(c y d respectivamente).

b)

a)

- Presencia sin
cambio climatico

- Presencia con
cambio climatico

Fuente: Elaboracion OSE a partir de Garcia-Valdés et al. (2010)'8. Nota: las Islas Baleares no se incluyeron en el analisis.



Vulnerability to Climate Change

Fraccion de ocupacion del bosque (%)

2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Quercus robur

Proyecciones de la fraccion de ocupacion del bosque, numero de parcelas en las que esta
presente la especie respecto al total de parcelas de bosque, en 2100 con y sin cambio
climatico para (a) el roble comun (Q. robur) y (b) el pino carrasco (P. halepensis)

Fuente: Elaboracion OSE a partir de Garcia-Valdés et al. (2010).
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Vulnerability to habitat change

& Bruce G.Matko
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Purves, et al. 2007. Ecological Monographs 77:77-97.



Vulnerability to habitat change

Species sensitivity (Q)
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"Cuando creiamos que teniamos
todas las respuestas, de pronto,

cambiaron todas las preguntas i
Mario Benedetti




