
Glaciar San Quintin, Patagonia ASTER, May 2000 

Wilfried Haeberli
World Glacier Monitoring Service
Geography Department
University of Zurich
Switzerland

Glaciers and climate change –
situation
scenarios
impacts



Global Glacier Changes: facts
 

and figures

Project management & editing:
Michael Zemp, Jaap van Woerden

Scientific authors:
Michael Zemp, Isabelle Roer, Andreas Kääb,
Martin Hoelzle, Frank Paul, Wilfried Haeberli

Design, layout, maps & graphics:
Diana Rizzolio



time

base inventory

repeat inventory

repeat inventory

flu
ct

ua
tio

ns
 o

f g
la

ci
er

s

mass balance
length change

area/volume/thickness change

space
glacier inventories

mass balance
length change

area/volume/thickness change

Monitoring
 

strategy



UNEP press release 16.03.2008:

• new record loss: - 1.4 m w.e.

• average loss rate 1980-1999
doubled since 2000

• previous record (1998) exceeded
in 2003, 2004, 2006

• only 1 positive balance (Echaurren)
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GlobGlacier
European Space Agency (ESA)

GLIMS
Global Land Ice
Measurement from Space
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? ?

2050

mean annual volume loss: 1850 - 1975:    0.5% total ca. 50%
1975 - 2000:    1% total ca. 25%
since 2000:      2 - 3% total ca. 20%
2003 alone: ca.   8%
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Swiss Alps:
 glacier thickness
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• where and when will the new lakes form?

• what will there characteristics (area, depth, damming) be?

• what hazards can occur to and from the lakes?

• can the new lakes enhance the hydropower potential?

• how will they influence reservoir sedimentation?

• what are their impacts on operation and safety of hydropower schemes?

• can innovative multipurpose projects take advantage of the new lakes?

• what is the influence of new lakes on landscape attractiveness?

• what are the costs for flood protection and ecological river regulation?

• is there profit for tourism and the regional economy from technical improvements?

• what is the impact of new lakes and hydropower schemes on tourist activity?

• who owns the new lakes?

• who is responsible for them?

• what interests and conflicts could develop with respect to the new lakes?
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Hydrological Impacts of Heat Waves

Zappa, Jaun, Verbunt et al.
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supply side:
• extreme discharge minima in summer

• months-long low-discharge periods 

• deeper groundwater/lake levels 

• increased water temperatures

• reduced flow velocities

demand side:

• households/industry

• agriculture/irrigation

• power production

• forest fires 

• less power production

more water needed for:

• perturbed aquatic ecosystems 

{

+ feedback

target conflicts
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