GoProFor

LIFE17 GIE/IT/O0056]

Scenari futuri sull’effetto dei g

cambiamenti climatici sulle foreste 747

Future scenarios on the effect of &%
climate change on forests

»

Giorgio Vacchiano (Universita di Milano)

PALERMO | 11 NOVEMBRE 2019
LIFE E RETE NARTURR 20080

Dallesperienza dei Progetti verso un modello condiviso per la Gestione Forestale

LIFE AND NFthLIRFl 20080 NETWORK
Fi oa

rom Projects experience shared model for Forest Management



Global Fossil CO, Emissions

40 Gt 1
CO, 2010-17
+1 .Oo/o/yl’ Projection 2018
37.1 Gt CO,
A 2.7% (1.8%—-3.7%)
35 -
2000-10
+3.1 %/yr
30 -
1990-2000
+1.1%/yr
25
20 ‘ T T T T T T 1
1990 1995 2000 2005 2010 2015 18
projected

PALERMO | 11 NOVEMBRE 2019

LIFE E RETE NATURRA 28808

Dallesperienza dei Progetti verso un modello condiviso per la Gestione Forestale

@ EWDC \ﬁ/OrOgGTFD r

From Project

LIFE FINEI NFlTLIR'Fl EIZZB NETWORK

el For Forest Management

NATURA 2000



https://doi.org/10.1093/biosci/biz088

q Surface temperature m Extreme weather/
change (°C) " climate/hydro events (#/yr)
1.004 *0.183°C/10 yr 8004 +43.8%/10 yr
0.75- 600 -
0.50 -~
400 -+
0.25 -
200
1980 1990 2000 2010 2020
PALERMO | 11 NOVEMBRE 2019
@ GoProFor Caltsperienzs o5 o gekt Vor 5o Ut LG o e e estone Foresise

LIFE AND NATURRA 280880 NETWORK
From Projects experience to a shared model for Forest Management


https://doi.org/10.1093/biosci/biz088

Effect on Net Primary Productivity

Environmental Zone

& Alpine North

[ Boreal

[:] Nemoral

] Atantic North

[CJ Alpine South

D Continental

[___] Atlantic Central

D Pannonian
[JLusitanian

[[] Anatolian

[[] Mediterranean Mountains
[[] Mediterranean North
[[J Mediterranean South

Tree Species

@ Pinus sylvestris

A Picea abies

@ Fagus sylvatica

B Quercus robur / petraea

NPP Change

Constant CO,

@ positive
O positive / negative
B negative

Standard Deviation [%]

O 0 o5
O 5 to10
QO 101020
O >20

Literature data

¢ 1 Model
2 Models

w
7,/:{ 3 Models
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Potential limits to vegetation net primary production based on fundamental physiological limits
https://onlinelibrary.wiley.com/doi/10.1111/}.1365-2486.2006.01134.x
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https://www.nature.com/articles/nplants2015139
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Castagneri et al., in prep.
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Effect of competition (basal area)

1 . 1 —_ —_ % 0° 1° o ° q 1% . %
n ? 5 ° 8 e © g © ° o e ° ° 8
: : : % © ° ®o ° ° PP ° 0%, 0° g P 8° o o © 8
ey [Tt [N s VU L1 S T S L e o 8% %0 g |- Ho 8y g Qo
ESlRElEEE S Al Sl R TR E
. __ . Oo ’ Oo ’ o] ’ ° 00 ° ZO : ° :
T 2 B & § b °988 ©CPR% 383 K988 °883g NP erNeIO
2 & s £ a3 ° S e =28
= 8 8 S Thinning Temperature Precipitation De Martonne Age Shade Drought
&5 (year) (°C) (mm) (index) (year) tolerance tolerance
[] [] [] [ (]
No identified cause for observed differences in R/R
[] 0 [] [] (]
(structure, composition, climate, age, life traits)
Castagneri et al., in prep.
PALERMO | 11 NOVEMBRE 2019 7
L=
@ 9 /D ﬁ/rD FD r Dallesperienza CEIPFFCEEE VEFE\Z\-Il-JHEmngHU\-Z\I-Cll_Z\IHE\ﬁsDEpE? L?Igstimne Forestale N
LIFE AND NATLIRA 2288 NETWORK R

From Projec model for Forest Management



Fire Weather Index

2011-2040 2041-2070 2071-2100

LOFS

Length of fire season

https://link.springer.com/article/10.1007/s10584-013-1005-z
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Forest cover unchanged
Increasing forest cover
Decreasing forest cover

Castanea sativa Mediterranean scrub Fagus sylvatica

http://www.minambiente.it/comunicati/ambiente-parte-consultazione-su-piano-nazionale-adattamento-cambiamenti-climatici
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https://www.nature.com/articles/s41467-018-06788-9
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https://iopscience.iop.org/article/10.1088/1748-9326/aa5ef1/meta

LIFE17 GIE/IT/000561

PALERMO | 11 NOVEMBRE 2019
LIFE E RETE NATURRA 2802a
G D prD FD r Dallesperienza dei Progetti verso un modello condiviso per la Gestione Forestale
LIFE ANO NATURA 2888 NETWORK
From Projects experience to a shared model for Forest Management


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

L A North Karelia (FI)

08 X North Wales (UK)
® South-East Veluwe (NL)
06 X Black Forest (GER)

o4 B Montafon (AT) E 3
& Prades (ESP)

§ 02 + Chamusca (PT)
&)
o [
Q 00 A
3 X
o
o -02 - =

-04

-06 x

-08

-10

-50 -40 -30 -20 -10 00 10 20 30 40 50
CPC [%]

Figure 3. Difference of productivity change induced by climate change and disturbances (CDPC) and climate change only induced
productivity changes (CPC) over climate change only induced productivity changes (CPC) for the longest available simulations in
each forest case study. Note that the data for Prades and North Wales are the average over the forests stands as shown in table SOM2.

https://iopscience.iop.org/article/10.1088/1748-9326/aabef1/meta
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https://www.nature.com/articles/nclimate3303
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https://www.nature.com/articles/s41598-018-23763-y
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https://www.sciencedirect.com/science/article/pii/S030147971400379X
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Summer drought Control

Pine regeneration during drought by Christoph Bachofen, WSL
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Maximum speed at which species can move (km per decade)
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Proportion of species

Proportion of extinct plant species
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Potential spread of invasive alien pests
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Effect on seed production
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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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