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What climate information can be derived

Glacio-hydrological
changes through time
(stable isotopes)

Past position of glaciers in key
sites (in situ stumps, logs,
etc.)

Highly-resolved climate
reconstructions (TRW,;
MXD, stable isotopes, etc.)
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Tree-ring groups currently active in ltaly and their
effort for the Italy 2k objective

Climate signal stability
through time (ring-
width chronologies)
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Subfessil wood stumps and logs
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Subfossil wood stumps and logs

Belvedere Glacier (Bels, 2002)



Subfessil wood stumps and logs
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Subfessil wood stumps and logs
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Subfessil wood stumps and logs

A buried log was found under the slope colluvium at an altitude of 2385
m a.s.l. and dating 4201-4031 cal. yr BP: this reveals that during the
Sub-Boreal much older specimens of stone pine were present on the
valley slopes.
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od stumps and logs

log has 283 tree rings and
s likely uninterruptedly
ried in the deposit since

he Subboreal, at least since
4201-4031 cal. yr BP, date of
the outermost tree ring.

The retrieved log reveals that
during the Subboreal in the
Forni Valley likely much older
specimens of stone pine were
present on the slopes, in
strong contrast to present-
day conditions.

The Glacier was probably in
an advancing phase
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Climate signal stability through time




Climate signal through time
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Climate signal through time
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Climate signal through time
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al through time
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Climate signal through time
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al through time
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al through time
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al through time
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Climate signal through time

Austria

Carrer et al., 2007 —J. Ecol.



Climate signal through time
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Climate signal and divergence




al and divergence
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al and NO divergence
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Climate reconstructions for the past centuries
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Temperature reconstructions
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Temperature reconstructions

Tree-ring chronology
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e reconstructions
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Temperature reconstructions

Main points

e The temperature variations characterizing
the LIA are well evident

also in the reconstructed data, particularly the
coldest years of the

19th century (e.g. 1813, 1816 and 1821 AD).

e The reconstructed temperature dataset
records the recent warming

trend of summer conditions starting from
about 1970, mostly following

the measured instrumental trends

e Our results encourages an extension of the
tree-ring record further

back in time, we underline also the importance
of climate

reconstructions related to single mountain
groups for a better

assessment of climate variability and the
related glacier dynamics of

specific regions



Temperature reconstructions
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e reconstructions
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e reconstructions
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Temperature reconstructions
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e reconstructions
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e reconstructions
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CLIMATE reconstructions

Tree-ring based climate reconstructions may be performed also
by using

Tree-ring maximum latewood density
Tree-ring stable isotopes

as witnessed by many researchers carried out in Europe and the
Mediterranean area with century-long chronologies

Temperature, Precipitation, Drought Events. etc-




Tree-ring stable isotopes

Dxygen

e Precipitation
e Temp.

e humidity

e transpiration
® source water

Controls on the isotopic signature in trees

. s precipitation

transpiration

L7

glucose Carbon

leaf water

e CO, source

e water stress
e Temp.

e humidity

e transpiration

cellulose

ground water

(Anderson et al. 2003)



Tree-ring stable isotopes and climate reconstructions

During the photosynthetic process the rubisco enzyme discriminates against
the 13C (fact that leads to a depleted cellulose)

But: with high photosynthetic rates (e.g. optimal conditions of temperatures
and traspiration, light and general conditions of the tree)

or: when stomata are closed but the phtosynthetic processes is still working,
then more 3C enters into the processes (fact that leads to cellulose

enrichments ) )
) Stomata - Picea abies

The 613C largely depends on the stomatal
conductance which is modulated by:

- Relative humidity of the atmosphere

(Anderson et al. 2003)

- Temperature of the growing season




Tree-ring stable isotopes and climate reconstructions

High dependence of 613C from summer temperatures also in
non-extreme sites®: high potential for climate reconstructions
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Tree-ring stable isotopes and climate reconstructions
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Leonelli et al., 2014 - Boreas
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ble isotopes and glacio-hydrological reconstructions
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ble isotopes and glacio-hydrological reconstructions
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Tree-ring groups currently active in ltaly

A first census has allowed to identify 13
major research groups owning
dendrochronological data potentially
useful for climate reconstructions

Museo Civico di ROVERETO (ex IID)
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Tree-ring data for Italy

Available tree-ring sites in
Italy via ITRDB

44 sites (IT territory)
201 sites (IT+ 50 km)

+

~ 60 sites from IT and nearby countries
potentially available from the contacted
groups
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Tree-ring data for the Alps

' Picea abies Karst. (51 sites)
‘ Larix decidua Mill. (39 sites)
‘ Pinus cembra L. (39 sites)

IT Alps +50 km: 129 sites
(ITRDB + UniMilano
+UniPisa)

.

The importance of open data
access

A new way for acknowledging
the chronologies’ authors
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