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Global Glacier Changes
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Die ersten Gletscher wachsen wieder

Von Fablesne Riklin
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Fir die Schwelzer Alpen war 2013 eln guter Somaner. Die Glotscher haben so wenig P ot B e
Masse verloren, wie seit zelin Jahiren nieht melr.

Stolz prasentiert sich dieser Tage der Findelgletscher hoch dber Zarmatt VS, Die fast acht Klometer
Lange weusse Zunge strahlt hell in der Herlutsonne « Es ist 50 weasg Eis abgeschmolzen wie schon sext
Ungerer Zait sacht webs, Es siebt sogar dasach aus, duss er leicht an Munse gewcanen Bats, sagt der
Glaziologe Marbass Huss von der Universitit Fresbarg (ssehe Grafh). Zesfickrutiheen sei Sese
positive Einwickdung suf den schnservichen und langea Winter. «Uad cbwohl der Juli and Asguat sehr
beiss waren, vermochte die dicke Schaeeschicht das Eis zu schOtzen. »




intro distribution changes alps conclusions

Where to get sound information about climate change?

O Summary of the current state of
knowledge

Q > 9,200 scientific publications cited
Q 259 Authors

Q 1,089 Expert Reviewers
with >50,000 comments

A Full report is online available

http://www.climatechange2013.org/ |D CC

RNMENTAL PANEL on ClimaTe chanee WMo UNEP



distribution

How much glacier ice is out there?

About 200,000 glaciers

with about 0.5 m
potential contribution
to sea level rise

Climate Change 2013: The Physical Science Basis

Working Group | contribution to the IPCC Fifth Assessment Report



Contribution of glaciers and ice sheets to sea level change
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How (fast) are glaciers changing?
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Fig. 3. Comparison of regional glacier mass-budget estimates. Regional (9, 20)] and from interpolation of glaciological records (2) with an updated
estimates of ghacler mass change for 20032009 in (A) kg m ™ year " and (B)  measurement data set for 20032009 (glaciolegical). Regions are arranged
Gt year ", Estimmates are & assessed by ICESat (5, 13, 14) and GRACE [JW12  froe top 10 bottom by total glacierized area. Uncertainties give the 95% C1

Gardner et al. (2013)

Climate Change 2013: The Physical Science Basis

Working Group | contribution to the IPCC Fifth Assessment Report



changes
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The direct glaciological method
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Geodetic survey, e.g. Airborne Laser Scanning (ALS)
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Hillshaded DEM OKT 2009
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Hillshaded DEM of glacier tongue area
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Glacier fluctuations
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Zemp et al. (in prep)



annual mass balance (m)
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Figure 1 | Mascons for the ice-covered regions considered here. Each
coloured region represents a single mascon. Numbers correspond to regions
shown in Table 1. Regions containing more than one mascon are outlined with

a dashed line.
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changes

Elevation changes from ICESat
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Fig. 4. Elevation changes for high-mountain Asia glaciers, Averaged
elevation change rates {dhidt) between October 2003 and October 2009 for
high-mountain Asia. Each colored dot represents an independent spatial
average of a minimum of 50 dhidr observations within a radius of 50 km

Gardner et al. (2013)
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ICESat ground tracks over glaciers are shown with thin black lines. The inset
image and text Labels define a set of subregions for which we have estimated
area-averaged elevation changes (shown here in m year™* together with their
uncertainties) and mass budgets (table S5). Uncertainties give the 95% C1.
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Elevation changes from ICESat
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How (fast) are glaciers changing in the Alps?
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Fig. 3. Comparison of regional glacier mass-budget estimates. Regional
estimates of glacker mass change for 20032009 in (A) kg m™ year " and (B)
Gt year ", Estimates are &% assessed by ICESat (8, 13, 14) and GRACE [JW12

{9, 10)] and from interpolation of glaciological records L2) with an updated
measurement data set for 20032007 (glaciogical). Regioas are arranged
from bop 10 bottom by total glacierized area. Uncentainties give the 95% CI

mass budget [Ge yr')

Gardner et al. (2013)

Climate Change 2013: The Physical Science Basis

Working Group | contribution to the IPCC Fifth Assessment Report




Cumulative mean annual mass balance (m w.e.)
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In 2012/13, some Alpine glaciers showed a
O minor mass gain but continued frontal retreat

: iall :
Die ersten Gletsche ‘ 0 mainly due to a long and partially snowy winter
Vn Fahlenne Riklin O supported by some summer snow fall events.
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Glaziologe Martbaxs Huss von der Universatit Frebuarg (ssehe Grafih). Zesfckrutiheen sei Sese 1950 1960 1970 1980 1990 2000 2010
positive Einwickdung suf den schneervichen und langea Winter. «Uad cbwohl der Juli snd Asgaat sehr Time [Years]
beiss waren, vermochte die dicke Schaeeschicht das Eis zu schOtzen. »

WGMS (2013)



O On a century scale, glacier shrinking is global, fast and accelerating

O On a decadal scale, glaciers in various mountain ranges have shown periods of
intermittent re-advances, as recently in Scandinavia and New Zealand

0 Regions with strongest glacier mass loss include the European Alps, Alaska, and
the US-Canadian Pacific Coast Ranges.

0O Do not believe everything written in newspapers.

O Even less believe the headlines.

0 Better double-check with reliable (because verifiable) sources, e.g. IPCC ARS.







Glacier crash course: glacier system
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Glacier crash course: climate-glacier process chain

direct, undelayed
signal

indirect, delayed,
filtered and
enhanced signal

Haeberli (1998)



World Glacier Inventory

‘d, A

° 7Wor|d Glacier Inventory: mainly aerial photographs and maps around 1970s

3  GLIMS Inventory: mainly satellite images after 2000

@8 Randolph Glacier Map: rough glacier outlines, rough time stamp, no attributes
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Randolph (Global Glacier Map) 1.0
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Zemp et al. in UNEP (2007)



