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WP 1.6: Mountain criospheric resources

Alpine glaciers and snow cover are sensitive indicators of climate change.
Glaciers and winter snow also represent an important source of freshwater,
provided as melt water during warm summer and late spring periods, that are
typically characterized by low precipitation.

A reduction of these reservoirs, already ongoing since several years, can
lead to severe consequences on the availability of water and on river
discharge.

This WP is devoted to the implementation of a coherent information
database on Italian Alpine glaciers.
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WP 1.6: Risorse criosferiche montane

- Task 1

Monitoring and quantitative inventory of Alpine glaciers

quantitative and geo-referenced data on glaciers' areal variation,
mass balances, changes in the Equilibrium Line Altitude; collection of
iconographic and photographic/ photogrammetric material.

The task is performed in collaboration with the Italian Glaciological
Committee.
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The Italian Glaciological Committee (CGI) has been working in Italy since 1895, with the task of
promoting and coordinating research in the field of glaciology.

In origin, the CGI was a commission for the study of Italian glaciers within
the Italian Alpine Club (CAI);

Since 1914, it became independent organism with the support of the National

Research Council (CNR) and of other organizations and agencies interested in
glaciological research

Carlo Somigliana (1860-1955)

First President of the

Italian Glaciological Committee (1910-1953)
after having been President of the

Italian Glaciological Commission.




Since its origin, the CGTI recognized the importance of systematic monitoring of Italian
glaciers and, in particular, of measurement of frontal variations.

This activity is regularly conducted since the end of the 19t Century,
supplying therefore one of the longest observations series of glaciers
frontal variations in the world.



Presanella Alpen (Payer J.
1865)




Vedretta della Lobbia (Adamello)

1864: Originalkarte der Adamello Presanella
Alpen di Tulius Payer

1892: Specialkarte von Oesterreich Ungarn
zone 21 coll ITI Tione un Monte Asdamello
(K.U.K. Militaer Geographiscen Institut)

1902: Karte der Adamello und Presannella
Gruppe. Deutsch un Oesterreich Alpen Verein

1925: Cima Presanella 1:25.000 IGM F. 20 IV SE
(da levate austriachel1907-1908)

1958: Catasto dei Ghiacciai Italiani (C.6.I.1961)

1970: Cima Presanella 1:25.000 IGM F. 20 IV SE
ed 1973.

1983: sezione 058030 Cresta della Croce e
058040 Rifugio Bedole carta Topografica
generale P.A.T.
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Arh. CGI - W. Monterin

Ghiacciaio del Lys
(V. d'Aosta)
M. Rosa






3 sett 2011

stralcio F 20 IV SE, 1925




Forni Glacier
Ortles-Cevedale Group
about

13 km? in 1991,

12 km2in 2003

G. Cola, SGL - 2010

IGM, 1917 — From P.zo Tresero






In recent years, almost 100%
of the Italian glaciers are
retreating;

numerous alpine glaciers have
repeatedly found entirely
below the snowline, recording
significant frontal retreat,
contractions of the
accumulation basins, thinning of
glacial bodies and tongues.

1985

G. Potenza

2006
M. Butti - S6L



1914-1948 1950-1977 1977-2012 ...

A section of the CGI Bulletin is dedicated, since
1927, to the results obtained in the framework

of the annual glaciological survey
( ).

http://www.glaciologia.it/i-ghiacciai-italiani/le-
campagne-glaciologiche/




Global Glacier Changes: facts and figures

WGMS glacier data.

All the collected data related to the monitoring of frontal variations and annual
mass balances measured in the Italian Alps contribute to the World Glacier
Monitoring Service (WGSM) database ( ).



At present, approximately 150 glaciers are monitored every year by voluntary
surveyors, also linked to regional associations



Since the end of the maximum Holocene advance during the Little Ice
Age, the Italian glaciers have experienced a generalized phase of
retreat, which accelerated in the 50s of the 20th Century and was
followed by a slight expansion culminated in the late ‘70s and early '80s.
Since the '90s, almost all the Italian glaciers resumed their retreat.



http://www.glaciologia.it/ghiacciai.html
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All data have been validated and stored in a database, which

enables to perform easy and automatic queries and analyses
of the available glaciological data for the entire Italian Alps.






Max frontal retreat (in m) Time interval

Western Alps  -1726.5
-1229.4

Central Alps  -2014.85

Eastern Alps  -1965.2
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260.0 Ghiacciaio des Grandes Murailles SO
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Geographic setting of the glaciers with mass balance measurements (Microsoft®Bing™ Maps)

Carturan et al., 2016 (The Cryosphere)












1967-1982
1983-1992
1993-2002
2003-2012




mm w.e.

Careser 1967-2017 ca. -56311 mm w.e.
Ciardoney 1992-2016 ca -32840 mm w.e.
Sforzellina 1987-2016 ca. -32627 mm w.e.
Pendente 1996-2016 ca. -22084 mm w.e.
La Mare 2003-2017 ca. -12949 mm w.e.

1960 1970 1980 1990 2000 2010 2020
0
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-20000
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-30000
Ciardoney
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Mean values (and standard deviation in brackets) of Bw, Bs, Ba and AAR for
hine Italian glaciers in the period from 2004 to 2013 (Car is Careser, FB is
Fontana Bianca, Pen is Pendente, Cia is Ciardoney, Sfo is Sforzellina, GE is
Grand Etret, Lun is Lunga, Mar is La
Mare, Mal is Malavalle).
Values are expressed in mmw.e. except for AAR, which is in percent.

Carturan et al., 2016 (The Cryosphere)



A common characteristic for all glaciers analyzed is their very low mean AAR
in the last decade.

Accumulation areas were almost nonexistent in most glaciers, indicating that
they will soon disappear, even without additional warming.

Some glaciers are displaying morphological changes that indicate their
impending extinction, such as rapid disintegration

Carturan et al., 2016 (The Cryosphere)



- All examined glaciers are experiencing imbalanced conditions, and the
longer series show sustained negative trends of Ba .

- The observed behavior was mainly caused by increased ablation, led
by warmer temperature and related feedbacks, such as the lengthening
of the ablation season.

- The total precipitation does not show any significant trend, but the
fraction of solid precipitation decreased as a consequence of the warmer
temperature.

- The Ba of the analyzed glaciers is mainly correlated to Bs , except for
two glaciers where wind-borne snow enhances the importance of Bw .

For most glaciers, approximately two-thirds of the Ba variance can be

explained by multiple linear regression, using the Oct—May precipitation
and Jun—Sep temperature as independent variables.

Carturan et al., 2016 (The Cryosphere)



Photographic comparison of the Careser glacier in August 1933 (above, courtesy of

Comitato Glaciologico Italiano) and on 28 August 2012 (below, photo L. Carturan).

no more accumulation area ... at risk of extinction, even without additional warming

They require a replacement with larger and higher glaciers that retain accumulation areas




Carturan et al., 2013 (The Cryosphere)

Current (2012) and future extent of the Careser Gl., assuming unchanged spatial distribution of the mean
annual mass balance compared to the decade from 2003-2012









Ghiacciaio Orientale di Fellaria
(6. Kappenberger, 5 Sett. 2006)




