VOLUME CHANGES OF THE
GLACIERS IN SCANDINAVIA AND
ICELAND IN THE 21st CENTURY ‘
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Valentina Radié'® and Recine Hlog




8 PuUrposs

"

D

[ 1

> 9

e

o Y

~ &

Cm

S

- o

=

o

> s

>~

>

=i—

w -

DB

O U Mw

FE 2~

T o o

N — S

=S 9D

) ) e

DS &

d—= <=

.mJ“v\ .w

r.ll. (™)

<l o D
o — J =

mw o N

rern)

)

-~
A

(1]

!

-~
LA

raygl

!

VIEL

jéirer), )

N
~




Marmaglaciaren
(3.9 kmn?)




m Dtz

Climate data, calibration period
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A Vlginodology
Step 1: Temperature-index mass- Monthly temperature
balance model Monthly precipitation
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e Gridded climate variables }
Iceland and Scandinavia
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Step 3: Future projections until —
2100 for each glacier: e Glacier inventory data
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- Volume-area scaling

e Gridded climate variables }




Glacier retreat
Vernagtferner, Austria

Courtesy of Ludwig Braun
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a Vginodology

Step 1: Temperature-index mass- e Monthly temperature
balance model e Monthly precipitation

Step 2: Extrapolation of model
parameters to all glaciers in

e Gridded climate variables }
Iceland and Scandinavia

Step 3: Future projections until —
2100 for each glacier: e Glacier inventory data
- run mass-balance model edownscaled GCM scenarios

- Volume-area scaling

Step 4: Regional estimates of

annual volume changes until
2100



B [amperaiure & Preclpltation Projscilons

Annual mean temperature increase of 2 to 4.5°C by 2100
Scandinavia Iceland
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Annual mean temperature increase of 2 to 4.5°C by 2100
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a Glacler Volume Projections
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A Glacler Volume Projections
Iceland

Temperature
-10%

Precipitation

Large differences betyween GCMs
GCMs. tpp.coarse ?
--> Do RCMs do atsétter job?
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A Volume Projecions
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B Cornparison witn all gtner ¢lacler racgions
Volume reduction and sea-level equivalent (SLE)
until 2100 for 19 glacier regions
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B Cornparison witn all gtner ¢lacler racgions
Volume reduction and sea-level equivalent (SLE)
until 2100 for 19 glacier regions
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Iceland and Scandinavia show largest spread-on-farth—



B Conclusions

FE Most secenarios show a decresase
in glacier volumes vy 2100,
rougnly vy 0 to $0%

Bl Large uneeriainty in the reglonz)
orojections dus to ins cnoles of
CCM (larger than in other reglons)

E Small differences for the 2
individuzl glacisrs (RCW)

F likely that glaciers will lose 2
significant fraction of their
current Mmass > conseguences
for strearmflow (Fhydropower)

Iceland






Downscaling of RCM and GCMs

'local scaling’ with ERA-40
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Downscaling of RCM and GCMs

'local scaling’ with ERA-40
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Seasonal temperature cycles averaged over 1961-2001
ERA-40 and six GCMs




Seasonal temperature cycles averaged over 1961-2001
ERA-40 and six GCMs




B ainod

Step 1: Calibrating an elevation dependent mass balance model
to 44 glaciers

Melt
M = DDF

ice/ snow

+
I n

T(h)y =T,y + 1y, (h . —h. )+ 1lr(h—h

max max )

Snow accumulation

\

= 1 T 7-TS’I’ZOW
C=a,P, 1" 0T =T P(h) = kpPop |l +d . (h =) |

Refreezing

R=-0.69 T +0.0096 Woodward et al., 1997
e
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Global volume projections for 21th
century
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B Cornparison witn giner Arcic regions
Volume reduction and sea-level equivalent (SLE)
until 2100 for 7 glacier regions
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B Cornparison with oiner Arcilc reglons
Volume reduction and sea-level equivalent (SLE)
until 2100 for 7 glacier regions

1 I I

| I

oN B s N 1 -

31 12 O
m LEET

N =eoTle] 7

1A|:|
1sﬂ. 6

18 J={ 18
19

o e feeland and Scandinavia show largest spread in the Arctic



