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Increase in surface temperatures has important consequences for the hydrological cycle in
regions where water supply is currently dominated by melting snow or ice. In a warmer world, less
winter precipitation falls as snow and the melting of winter snow occurs earlier in spring. Even
with constant precipitation, these effects lead to a shift in peak river runoff to winter and early

& spring, away from summer and autumn when demand is highest. Where storage capacities are not

i Sufficient, the winter runoff will be lost fo the oceans. With more than one-sixth of the

@ Earth's population relying on glaciers and seasonal snow packs for their water supply, the

s consequences of these hydrological changes for future water availability—predicted with high

AN confidence and already diaghosed in some regions—are likely to be severe.

From: Barnett et al., 2005, Nature 438, 303- 309
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Evidence from presen‘r knowledge indicates European Alps are undergom
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Thermal shift within Alps since 19805 albeu‘r sinchronous with global warming,
seems at least twice as much global climate signal, and the Alps underwent more than 2°C

‘L"‘": ‘
increase of lowest temperatures dyring XX century, with substantially unchanged precipitation
but with a marked decrease of snowfall (e.g. Diaz & Bradley, 1997; Beniston, 2000; Beniston et al

2003).
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I-CARE project

I-CARE (Impact of Climate change on Alpine water

it ) PROGETTI DI RICERCA "5 PER MILLE JUNIOR™ Ao 20090 p
- REsources: the case of Italy and Switzerland)
D project, awarded by Politecnico di Milano under the
I CARE

funding scheme 5xmille for outstanding young
scientists, was aimed to investigate the observable
impact of recent climate change in the Italian Alpine
4 region with particular emphasis upon water resources,
B and to investigate prospective water-wise impact of
expected climate change tfowards the end of the

& century.

The results presented here rely upon investigation
/ car'r'led out in partial fulfllmenT of I CARE prOJecT

Impact of Climate change on Alpine water REsources
the case of Italy and Switzerland
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Hydrological changes in the
3
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Evidence of dimate change impact upon glaciers” recession
within the Italian Alps
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Hydrological changes in the Alps Snow cover

Snow regime variations
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Hydrological changes in the Alps
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We sus‘rema‘rlcally investigated
long term (1921-2011, with

variable length of data series)
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Hydrological changes in the Alps In stream water resources
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Future water resources- a case study

The Serio river (ca. 92 km? in Grabiasca measured outlet)
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Snow cover scenarios 2045 2054 (vs 2000- 2009)
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Conclusions (so to speak )

« Recent studies provided clues of modified hydrological cycle in the Alps of Italy.

« Decreased snow and ice coveras per increased femperatures, may have resulted into increased
Fall and Winter floods, and subsequently earlier melt and decreased instream flows in Summer.

* Projected hydrological behavior until half century of instream flows for a some case study
catchments in the Alps (e.g. Serio, Oglio) displays potentially enhanced trends as reported
above, and noticeable shifts of hydrological cycle, with potential fallout upon the riverine

environment.

Future snowline will likely be uplifted, and snow water decreased substantially.
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