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Ecosystem climate change vulnerability
and conservation

Mapping vulnerability and conservation adaptation strategies under climate change James E. M. Watson, Nature Climate Change September 2013
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The map illustrates the global distribution of the climate stability/ecoregional intactness relationship.
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Effetto sulla produttivita primaria delle foreste
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Limiti fisici e climatici alla produttivita primaria
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https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2486.2006.01134.x



https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2486.2006.01134.x

Episodi di deperimento da siccita
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https://www.pnas.org/content/113/18/5024



https://www.pnas.org/content/113/18/5024.figures-only

Drought response ratio
(drought period/control period)

Effetto ditferenziato per dimensione degli alber
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https://www.nature.com/articles/nplants2015139



https://www.nature.com/articles/nplants2015139

Interazioni con la densita del bosco

A Prades Model fit

X2=0.001 P=0974
GFl =1.000

CFl =1.000

RMSEA < (.001

Management

Biotic factors
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Scots pine decline

Abiotic factors

https://link.springer.com/article/10.1007/s10021-012-9615-2



https://link.springer.com/article/10.1007/s10021-012-9615-2
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http://www.plantphysiol.org/content/155/3/1051
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Temperature (°C)
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Basal area increment (cm?)
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(a) Q. robur https://www.mdpi.com/1999-4907/9/4/205
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Stress idrico estivo Controllo

Semenzali di pino silvestre sottoposti a stress idrico
by Christoph Bachofen, WSL

https://esajournals.onlinelibrary.wiley.com/doi/pdf/10.1002/ecs2.2108



https://esajournals.onlinelibrary.wiley.com/doi/pdf/10.1002/ecs2.2108
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Differenziazione ecotipica (sopravvivenza a stress idrico)
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https://link.springer.com/article/10.1007/s10342-016-1011-6



https://link.springer.com/article/10.1007/s10342-016-1011-6

Cambiamento nell’areale delle specie

Invariato
Espansione
Riduzione

Castanea sativa Mediterranean scrub Fagus sylvatica

http://www.minambiente.it/comunicati/ambiente-parte-consultazione-su-piano-nazionale-adattamento-cambiamenti-climatici



http://www.minambiente.it/comunicati/ambiente-parte-consultazione-su-piano-nazionale-adattamento-cambiamenti-climatici

Migration capacity

Distance suitable habitat *+

250

500
gty

1,000
1 |
Kilometers

Capacita di migrazione

https://esajournals.onlinelibrary.wiley.com/doi/pdf/10.1002/ecs2.2108



https://esajournals.onlinelibrary.wiley.com/doi/pdf/10.1002/ecs2.2108

Maximum speed at which species can move (km per decade)
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(@) Climate change
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Phylogenetic diversity

https://www.nature.com/articles/s41598-018-23763-y



https://www.nature.com/articles/s41598-018-23763-y

Damage (million m3)

Aumento dei disturbi biotici e abiotici
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https://dissertationesforestales.fi/pdf/article1841.pdf



https://dissertationesforestales.fi/pdf/article1841.pdf
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https://link.springer.com/article/10.1007/s10584-013-1005-z



https://link.springer.com/article/10.1007/s10584-013-1005-z

Aumento dei disturbi biotici e abiotici
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340567/

P (disturbance)

Aumento dei disturbi biotici e abiotici
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Relazione tra probabilita di disturbo e cambiamento di temperatura media

https://www.nature.com/articles/s41467-018-06788-9



https://www.nature.com/articles/s41467-018-06788-9

Forest Productivity
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https://iopscience.iop.org/article/10.1088/1748-9326/aa5ef1/meta



https://iopscience.iop.org/article/10.1088/1748-9326/aa5ef1/meta

Interazione tra disturbi

Pathogens Fire
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Interaction effects
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https://www.nature.com/articles/nclimate3303



https://www.nature.com/articles/nclimate3303

Potential spread of invasive alien pests
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Asian long-horned beetle
(ALB), pinewood nematode
(PWN) and pitch pine
canker (PPC) could
establish on > 1 Mill. km?
already under current
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Climate change until 2050
will increase the potential

range of pine pests (PWN
and PPC) by ~50%

Seidl et al. (2018, Nature Communications)



Mean acorn production
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(a) Quercus petraea
b =19.82 [8.3, 31.3] kg/halyear
p < 0.001
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https://www.nature.com/articles/s41598-017-09172-7



https://www.nature.com/articles/s41598-017-09172-7

...diminuzione della variabilita e della sincronizzazione

a) Seed production
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...diminuzione della germinazione
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