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Welcome In the Anthropocene !
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The Melting Snows of Kilimanjaro
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Sources: Meeting of the American Association for the Advancement of Science
(AAAS), February 2001 ; Earthobservatory.nasa.gov.



Photo credits (left to right, top to bottom): Purdue University, WomenAid.org, LSUP, NASA, unknown, CEH Wallingford, unknown, W. Reid, Staffan Widstrand



Change In Species Diversity
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Climate change impacts on vegetation

Fonte: G-R. Walther, E. Post, P. Convey, A. Menzel, Crniesan, T.J. C. Beebee, J-M.Fromentin, O. Hoegh{iauntd&
F. Bairlein “Ecological responses to recent climaiange” Nature416, 389 - 395 (2002)




Upward shift of vegetation




Habitat losses : implication for fauna




Effects of water stress

Koerner et al. 2008



Effects of extreme events

Annual mean 1850-2000: 35 M m3 of forest wood
damaged by natural disturbances in Europe.

Tatra Experiment CarboEurope



Effects of biotic disturbance

Forest pests are more aggressive when
diversity is low.



Vannini, Anselmi et al. 2007
Progetto Carboltaly

Deseases by introduced pathoggens
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Deseases by native pathogéns
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Forest diversity models

Spatial modelling of forest patterns in dependence by location characteristics
is a reliable way to analyze the possible trajectories and shifts of species
habitat in the near future if environmental conditions will change.

| |




Forest Map of Italy (1:100000)
raster 250 meters of resolution

Error in
rasterization

-0.15%

Physiognomic categories

%

00 - Woody plantation in agricultural areas 0.55
01 - Oaks and other evergreen broadleaf forests 9.07
02 - Deciduous oak-dominant forests 24.45
03 - Chestnut-dominant forests 8.85
04 - Beech-dominant forests 11.52
05 - Hygrophyte species-dominant forests 0.85
06 - Other broadleaf deciduous autochthon speciesramt forests 10.28
07 - Exotic broadleaf-dominant forests and plantetio 1.85
08 - Mediterranean pine and cypress dominant forests 2.46
09 - Oro-Mediterranean and mountain pine dominargsis 2.75
10 - Abies albaandPicea dominant forests 7.71
11 - Larch and cembrus pine dominant forests 3.06
12 - Exotic needleleaf dominant forests 0.10
13 - Mixed needleleaf and broadleaf forests withvplent beech 2.19
14 - Mixed needleleaf and broadleaf forests withvalent oro-mediterranean and mountain pipe 2.24
15 - Mixed needleleaf and broadleaf forests withvpltentAbies albaand/orPicea 1.93
16 - Mixed needleleaf and broadleaf forests witreotpecies prevalent 6.77
17 - Tall Mediterranean Macchia 3.35

26% of Italian territory is forest




Driving factors

*Elevation values (m above sea level) DEM srtm
*Slope value (9
*Aspect value (°clockwise from north)

*Mean annual precipitation (mm)

*Mean annual snow water equivalent (mm)

*Mean daily short wave net radiation (W/m?)

*Mean of the annual dew point temperature (K) DMIF12 A2
*Mean of the minimum annual temperature (K)

*Mean of the maximum annual temperature (K)



Logistic regression

— P
log ﬁ =Dy + 0, XX + 0, XX, + 0 %X, +...+ b, XX,

where Pi is the probability for the occurrence of the considered forest type on location i and the x's are the location factors
(independent variable values) forcing the presence/absence of forest classes.
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i.e.ROC curve test for class 8

Mean ROC 0.855



Example of Euclidean distance grid Example of distance-based probability grid
Pi,

PiI =wi_>Pi+wi P,



Forest classes

00 - Woody plantation in agricultural areas

01 - Oaks and other evergreen broadleaf forests

09 - Oro-Mediterranean and mountain pine dominargsts

10 - Abies albaandPiceadominant forests

11 - Larch and cembrus pine dominant forests

12 - Exotic needleleaf dominant forests

13 - Mixed needleleaf and broadleaf forests withvalent beech

14 - Mixed needleleaf and broadleaf forests withvalent oro-mediterranean and mountain pine

Case a) Changed areas (red, 82%) considering only
statistical analysis

Case b) Changed areas (red, 77%) considering
statistical analysis and neighborhood criteria

Altitude profiles of forest distribution



Altitude profiles of forest distribution
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=== 00 - Woody plantation in agricultural area
=01 - Oaks and other evergreen broadleaf forests

02 - Deciduous oak-dominant forests
03 - Chestnut-dominant forests
—=04 - Beech-dominant forests

=== 05 - Hygrophyte species-dominant forests

== (06 - Other broadleaf deciduous autochthon
species-dominant forests

07 - Exotic broadleaf-dominant forests
and plantations

08 - Mediterranean pine and cypress
dominant forests

09 - Oro-Mediterranean and mountain
pine dominant forests

10 - Abies alba and Picea rubens
dominant forests

11 - Larch and cembrus pine dominant forests

12 - Exotic needleleaf dominant forests

13 - Mixed needleleaf and broadleaf
forests with prevalent beech

14 - Mixed needleleaf and broadleaf forests with
prevalent oro-mediterranean and mountain pine

15 - Mixed needleleaf and broadleaf forests
with prevalent Abies alba and/or Picea rubens

- 16 - Mixed needleleaf and broadleaf forests

with other species prevalent




Biodiversity Is the service of services !




Global C Budget

Atmospheric
accumulation rate
3.2 GtC per year 1990s

Atmosphere ﬁ /

\T
Surface
biosphere
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FFuéI, Land-—Use Lénd Océan
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Fast process (1 — 102 days) Slow process (103 — 10% days)

Gruber et al 2003 , SCOPE project
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Mountains terrestrial carbon

* Global Net carbon uptake can be
estimated to be in the order of 0.62 Pg C
y-1

In terms of ecosystem services it can be
evaluated as about 40 bilions Euro of

carbon permits (as for the EU cost In
trading scheme)



Luyssaert et al., submitted




CONCLUSIONS

Climate change will impact ecosystem
biodiversity In different and possible
unexpected ways (extreme events,
deseases, environmental stresses...)

Ecosystem services, such as carbon
sequestration can be affected significantly

Conservation of old forests preserve
ecosystem services

Adaptation strategies in mountain areas
need to be implemented






