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Overview A( Office

A Glacier variations in Iceland in historical time
A The international context, where do we stand?
A Recent changes of the Icelandic glaciers

A Climate scenarios for glacier modelling

A The future of the Icelandic glaciers. Do they have a
future?

A Nordic and international collaboration in
glaciological research

A Lidar mapping of Icelandic glaciers
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The International context A( Office

A Glaciers are retreating rapidly in all corners of the world

A The small glaciers and ice caps are a part of the global reservoir
of ice stored in glaciers and small ice caps which is likely to
contribute substantially to the expected future rise in global sea
level, currently ~1 mm per year

A The glaciers are also important locally for various economic and
societal reasons

A Melting and discharge of ice from the Greenland Ice Sheet is one
of the most important causes of global sea level rise, currently
~0.5 0.8 mm per year

A Research of the response of Greenland Ice Sheet and Arctic
glaciers to future climate change is potentially one of the most
Important contribution of Nordic and Arctic scientists to global
change research in the future
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Importance of glacier changes sz 5%22"" £

A Runoff changes
A Changes in subglacial water divides

A Changes in river courses at the glacier margins and, as a
consequence, changes in river flow away from the ice
margin, problems for communication lines

A Changes of terminal lakes with effect on jokulhlaups (glacial
outburs floods)

A Sedimentation in marginal lakes, changes in sediment
transport to the ocean, long -term changes in coastlines

A lsostatic land rise, coastal changes, problems in harbour
management

A Contribution to global sea-level rise
A Iceland is a natural laboratory for studying glacier changes
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classification of Tne¢rQficel ems

Known knowns

1 Mass balance changes

1 Glacier retreat, and many changes in glacial hydrology
1 Sea-level rise corresponding to well know processes
1 Effect of reduction in lithospheric load on isostatic uplift

Known unknowns

1 Changes of subglacial watersheds

1 Speed -up of outlet glaciers due to more surface melt water

1 Response of calving glaciers and tidewater glaciers to warmer ocean temperatures
1 Response of the large ice sheets to break -up of ice shelves

1 Effect of reduction in lithospheric load on volcanism

1 ...

Unknown unknowns

177?2? (two/three recent examples from climate chan
unknownso)

The most i mbort ant t ask of t he al aci ol oai c al comm



Glaciers and
sea-level rise/GRACE
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A Antarctica 0.4/0.7 = 0.2 mm/yr
A Greenland 0.5/0.8 = 0.1 mm/yr
A lceland  0.032 + 0.01 mml/yr
A Svalbard 0.026 + 0.01 mm/yr

A Small glaciers and ice caps In
total ~1.0 mm/yr

A Global sea-level ~3 mm/yr

A
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Journal of Glaciology, 53(181),

The impact of jokulhlaups on basal

sliding observed by SAR interferometry on Vatnajokull, Iceland.

Magnusson, E., H. Rott, H. Bjornsson and F. Palsson, 2007.
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surging glaciers in Iceland 1930 -2010 ~ 4 Office
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Mass balance measurements Al - Icelandic Met

on Langjokull for 14 years 4 Office
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Mass balance measurements on Akv Icel_andic Met
Satujokull/Hofsjokull for 22 years 4 Office
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Mass balance measurements A””v Icelandic Met

on Vatnajokull for 19 years 4 Office
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Specific and cumulative mass ¥ Icelandic Met
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Specific mass balance during the past 10 to 15 years

- Black: from the in-situ observations:
-1.3to -0.9 m/a w.eq.

- Red: from differential DEMSs:
-1.8 to -1.0 m/a w.eq.
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Isostatic rebound measured by GPS A{' Office
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Past temperatures +
13 scenarios
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Retreat of LangjOokull and
Hofsjokull, 1990 -2100

Sverrir Guomundsson, Tomas
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Adalgeirsdaottir, Helgi Bjornsson, Oddur
Sigurdsson, borsteinn borsteinsson
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Annual discharge, & lcelandic Met
HBV/GLS models (" Office
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Results of the V& lcelandic Met
CES project q{ Wi

A Many glaciers and ice caps, except the Greenland ice sheet, are
projected to disappear in 100 200 years.

A Runoff from ice-covered areas in the period 2020 2051 may
Increase by on the order of 50% with respect to the 1961 1090
baseline, about half of which has already taken place in Iceland.

A There will be large changes in runoff seasonality and in the
diurnal runoff cycle and, in some cases, changes related to
migration of ice divides and subglacial watersheds.

A The runoff change may be important for the design and operation
of hydroelectric power plants and other utilisation of water

A There is a large uncertainty associated with differences between
the modelled climate development by different GCMs and RCMs
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Key questions A( Office

A How fast is land ice volume in the Arctic/N -Atlantic
area changing?

A Why is the ice-volume reduction more rapid than
previously expected?

A Will the mass loss continue to accelerate?

A What are the consequences of ice-volume changes
for sea-level and ocean circulation?

A What are the societal implications of changes in
glacial hydrology?
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A Study basic processes using remote sensing, airborne
and in-situ measurements

A Carry out advanced Earth Systems Modelling
A Create a platform for

V joint process studies, analyses and sharing of methods
V researcher training
V outreach activities

V for reporting of scientific results regarding the impact of
climate change on terrestrial ice
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LIDAR glacier mapping ‘z' Office

2008:
Mapping of Snaefellsjokull, Eiriksjokull and most of Hofsjokull

(total mapped area ~800 km?2)

2009:
No mapping due to adverse weather conditions

2010:
Completion of Hofsjokull, Myrdalsjékull, Eyjafjallajokull, S - and
SE-Vatnajokull

Total mapped area now is >4500 km? + ~900 km?2 on Langjokull
(by SPRI) = ~5500 km?

5x5 or 10x10 m digital elevation models of the ice caps are produced

The new ice surface maps will make it possible to assess past ice

volume changes since 1990 - 2000 using available maps together

With INSAR and SPOT satellite data and future changes from

remote sensing data that will become available after 2008 -2011



Glacier surfaces
are mapped with
airborne laser
scanning

It relies on the
combination of
high -precision
DGPS positioning
in kinematic

mode, inertial
systems, and laser
distance
measurements.
Accuracy in
elevation
measurement
better than 0.5 m.




Eyjafjallajokull




Eyjafjallajokull, lava path and top crater



