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Ice cores 
drilling sites 

in the 
western Alps  
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Mean annual precipitation 1971-1990 [mm] 

Schwarb, 2000, PhD Thesis, ETH, Switzerland  
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ü  Obtaining the first high altitude paleoclimate-record from the Alps 
(stable isotopes, dust, major ions) 

ü  Studying past snow accumulation and aerosol deposition in this 
unique rain shadow (stable isotopes, major ions, trace elements) 

ü  Reconstructing past mining, biomass burning and soil changes in 
Tyrol (trace elements, black carbon and levoglucosan, pollen 
types) 

ü  Detailing the impact of post-Industrial Revolution emissions on the 
Eastern Alps (trace elements, PHA, POP) 

ü  Assessing the impact of the first world war on Mt. Ortles  (trace 
elements) 

 

Why do we need a new ice core from the Alps?  



4 

 “Lo studio delle carote di ghiaccio in Alto Adige: dall'Ortles al gruppo del Sella”  
  Conferenza Permaqua, Bolzano, 26 Febbraio  2015. 

Summer 2003 

2 °C 

1864–1980  

2009  

1980 

Gabrielli et al. JG 2010 

Summer T reconstruction at 3830 m in the 
Eastern Alps 
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A. Coppola et al.: Tree-ring–based summer mean temperature variations in the Adamello–Presanella Group 215

Fig. 2. The RCS AdaPres chronology with the expressed population signal (EPS) computed over 50-yr periods and shifted by 25 yr back in
time. Sample depth is on the bottom of the graph.

Fig. 3. Comparison of the two reconstructions obtained by scaling (Scal., dark blue line) and simple regression (Regr., light blue line). The
two reconstructions were 20-yr low-pass-filtered.

Fig. 4. The AdaPres JJA temperature reconstructions obtained after scaling against high-elevation (HE, light blue) and low-elevation (LE,
dark blue) HISTALP datasets for the grid point 10� N, 46� E. In the table are reported mean, variance and standard deviation of the two time
series.

Fig. 4. The two reconstructions show very similar patterns,
so we decided to consider the HE temperature series as reli-
able for our purposes, even if it is based on a fewer number of
stations than LE. The ongoing discussion will be then based
on the reconstruction obtained by scaling and based on HE
JJA mean temperature instrumental records. The reconstruc-
tion will be named AdaPres.

4 Discussion

Even if the calibration of tree-ring chronology was per-
formed with the latest version of the HISTALP gridded
dataset, on comparing the AdaPres reconstruction with

instrumental proxy, the underestimation of early warm-
season instrumental data is noticeable (Fig. 5). These find-
ings are consistent with diverse summer temperature recon-
structions based on the HISTALP dataset (e.g. Büntgen et
al., 2006; Corona et al., 2011). Corona et al. (2011) consider
this result as a consequence of a still inadequate adjustment
made on the HISTALP summer temperature dataset to take
into account sheltering-related biases before 1850.
Looking in detail to the AdaPres reconstructed series

(Fig. 6) in the pre-instrumental period (1610–1780), rel-
atively cool conditions are recorded during much of the
17th and early 18th centuries, with some decadal and multi-
decadal fluctuations. Relatively low temperatures are visible
in the first part of the time series until about 1650; an increase

www.clim-past.net/9/211/2013/ Clim. Past, 9, 211–221, 2013

Summer T reconstruction based on tree rings  
at 2000 m in the Eastern Alps 

Coppola et al. 2012, Climate of the past 



5 

 “Lo studio delle carote di ghiaccio in Alto Adige: dall'Ortles al gruppo del Sella”  
  Conferenza Permaqua, Bolzano, 26 Febbraio  2015. 

© 2013 American Geophysical Union. All Rights Reserved. 
 

 

 
Figure 2. Posterior PDF of air temperature sampled by RJ-MCMC algorithm for each 

borehole. The thick line shows the mean posterior PDF and the dashed line is the standard 

deviation. The red dashed line shows mean posterior PDF for inversion of firn surface 

temperature. 
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Borehole temperature at 4300 m in the 

Western Alps 

Gilbert et al. 2013, GRL  
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http://ensembles-eu.metoffice.com/docs/Ensembles_final_report_Nov09.pdf 

Mean 2021-2050 minus mean 1961-1990 temperature 

Strong warming predicted in Southern Europe 
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Surface:	  105	  ha	  	  

Max.	  eleva3on:	  3905	  m	  	  

Min.	  eleva3on:	  3018	  m	  	  

Exposi3on:	  NW	  

Glacier	  Alto	  dell’Ortles	  

Mt. Ortles was the highest mountain of the former 
Habsburg Empire (AD 1278-1918) 
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Visible ice layers down to bedrock 
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AUSTRIA 

ITALY 

∆ Mt. Ortles 

30 km 

The	  5.2	  kyr	  old	  
“Tyrolean	  Ice	  Man”	  

5.2	  kyr	  old	  ice?	  

 



8 

 “Lo studio delle carote di ghiaccio in Alto Adige: dall'Ortles al gruppo del Sella”  
  Conferenza Permaqua, Bolzano, 26 Febbraio  2015. 

Mt. Ortles was the front of World War I  
(AD 1915-1918) 
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TCD
7, 267–319, 2013

Area and volume
loss of the glaciers in
the Ortles-Cevedale

L. Carturan et al.
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Fig. 1. Geographic setting of the Ortles-Cevedale group with glacier extents from 1987 and
2009. Named glaciers are referred to in the text.

307

Area of the Ortles group glaciers shrank 
23% during the period 1987-2009  

Carturan L., Filippi R., et al. 2013, The Cryosphere    
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The 2011 ice core drilling operation 
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Four ice cores extracted 
during two weeks 
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Radioactive fallout 
measurements in the 

Ortles core 2# 

This also indicates an average snow 
accumulation of 850 mm y-1 of 

water equivalent over 1963-2011 
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Projection of the Nye flow 
model for the Ortles cores 

Constrains:  

•  2011 at the surface 

•  1963 at 41 m of depth 

Dating 
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Carbon 14 dating of an 
organic fragment 

652 ± 166 BC 
Larch leaf age: 
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Dating 
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Decreto di autorizzazione n.5023 del 24/05/2011 
per il rilascio dei certificati alle prove geotecniche in sito sui terreni 

ai sensi dell’art. 59 del D.P.R. n. 380/01 

2. METODOLOGIA E RISULTATI DELL’INDAGINE 
 

Come accennato in premessa, nel corso delle indagini sono stati effettuati 

due sondaggi, a carotaggio continuo spinti alla profondità massima di 46.70 

metri da p.c. 

Per portare a termine l’incarico è stata utilizzata una perforatrice idraulica 

modello Beretta T 46 con 350 Kgm di coppia allestita su carro cingolato 

(Foto.1). 

 

 

Foto 1 – Perforatrice idraulica Beretta T46. 

 

Durante le operazioni di perforazione sono stati prelevati campioni 

rimaneggiati ordinati in cassette catalogatrici e un tecnico specializzato ha 

provveduto alla redazione della colonna stratigrafica ed alla documentazione 

fotografica. 

I campioni di terreno prelevati sono stati classificati e descritti analiticamente 

nelle tavole allegate, le quali, oltre a rappresentare le successioni dei terreni 

attraversati, riportano tutti i dati relativi al sondaggio (∅ carotiere, rivestimento 

etc.). 
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The Sella ice core project 
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Objectives and Plan 
1st year

Task 1 2 3 4 5 6 7 8 9 10 11 12

1 Analysis at the Byrd Polar Research Center
Density and stratigraphy (Paolo Gabrielli)
Beta emissions  (Donald Kenny)
Stable isotopes (Ping Nan Lin)
Major ions and dust (Donald Kenny)
Trace elements  (Emilie Beaudon)

2 Analyses at other institutions
14C and 210 Pb (Paul Scherrer Institute)

3 Report
Paolo Gabrielli, Emilie Beaudon, Lonnie Thompson


