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PhD project in Glaciology:
Mass balance and dynamics of Austfonna ice cap

Area:
~8000 km?

Calving-front:
> 200 km length

Envisat composite image courtesy of K. A. Hegda



Glacier surges: Outlet glacier has advanced by 5km
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Understand ice-cap dynamics -> computer simulations
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Paper work

Visa, insurances, bank account, driving liscense...



Why Japan ?

» Collaboration with Prof. Ralf
Greve and colleagues at ILTS

» Experience something new:
Japanese culture, nature, food ...
23 000 onsen



Get to know the place






Sapporo: capital of Hokkaido



: Sa-p-poro, Hokka(c’ ©

1.9 Million inhabitants
Home of o!gmp?c winter games 1972
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My home in Sapporo: Maison de Grue



Daily routines & range of activity



Morning: study Japanese at home

language course for
«wives of guest professors,
run by Japanese wives of
local professors»



Office hours (9am-7pm): Run glacier simulations

Basal-sliding experiments
A wide range of basal
environments

Hard
rock Soft
Sediments

-+




Surge behaviour
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Lunch
break



Evening:
Hana Yuzuki Onsen



Weekend trips



Outcome / Legacy
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ABSTRACT, A large part of the ice flux within ice €aps occurs through spatially limiteq fa\l-ﬂmving
tl

units. Some of

™ permanently maintain fasy flow, whereas others operate in an oscillatory mode,

Characterized 1y shortlived active phyges followed by 1o, quiescent phages, This surge-type
behaviour results from intrinsic rather fhan exXternal factors, s Omplicating estimates of glacier

response (o |

model results frop, Austionna, an ice cap on
Vious studies haye suggested » lhcrma”y

ype
anism for Svalbard, We Systematically change the Parameters thyy
Bovern the Nature of basal motion ang thereby control the

tion between Permanent apq

observed ang simulated jce €ap, indicates thyy fast flow g accomplished by basal motin over 3

temperate bed. Given an idealized Present.d,
significantly, depending op the chosen Parameters,

1. INTRODUCTION
The role of glaciers a indicators of climate . hange and their
major contribution 1o san level rise is wigely o knowledge
However, extraction of climate signals from glaciers js not
\lmu:hlmr\mnl, because the history, ¢ urrent state ang future
evolution of glaciers result from the interplay of external
factors (e.g. changes in surtace air temperatyre o precipi
tation) and also Intrinsic glacier dynamics (Hagen ang
others, 2005; Yde and Paasche 2010). Syrge. Ype glaciers
illustrate this affinity in 5 drastic \vay, Periodically, they
xXperience significans chany

€S i glacier dynamice and
*ometry that are largely dec oupled from ¢ limate Variability
hallenging peys, Observational glag iologists ang modellers
0 deliver estimgpes about their respone 1o climate change,
This is especially tryo tor predictions on decacay timescales,
" great demand by gpe public in genera) and decision
makers in particyla
Surface velocities of the order of several hundreq o
1000ma-1 50 typical for
Such high flow velogities e achieved throygh ey motion
(Clarke, 198 and require 5 'emperate glacier beg ; basal
temperatures 5 the ,Ar(«\uu-nu‘ﬂmg Point (pmp). Fo, a
frozen beg ice deformation the exclusive moge of glacier
motion, typically yielging moderate surface velogigin of the

order of 1-10m,-1 depending on sheay stress and jce

lemperature. If congition! for basal motion are Maintained

the “dynamics of glacier may po cpore terized by

permanent fast flow, ‘sych s observed for i streams,

Otherwise 3. tempory| Pattem of altemnating fye and slow
re

have an impact on the glacier’s net mase balance, $qr,
glaciers are charac terized by an oscillatory mode of eqyi.
librium and do pog Maintain a steady mass g that equals
the theoreric al balance flux to maintain a steaq, state
surtace profile (¢ larke, 197 Instead, thejy dynamics are
charac terized by 4 long Quiescent phage of inefficient jce

W climate, the equilpyiyr iCC-Cap Size varies

flow umlw\hvm(m:lhvlmi.mu-rlu\ and a shon lived surge
phase of super-efficient jce flow, g, ly uu'r\hlm[mu the
balance flyy During the quiescens Phase, the glacier can be
divided into ap a¢ tive thickening 7o the ‘reservoir 7ope

and an almog stagnant deplegeq 2one, the ‘receiying Zone
Separated by the dynamic balance line (DBy) (Meier ang
Post, 1969, Dolgoushin ang Osipova, 1975) T reservoir
and receiving zones do not usyalls coincide with the
glaciers accumulation ang ablation zopes which are
Separated by the equilibrium.fipe altitude (F| A, instead
the DBL marks , boundary zone vyhere glacier outfloy i
restricted (¢ th'.mrim’wh 1984 Ihl'rl\\mhmumnl mass
from the rese VOir zone into 5 receiving zone during the
surge may he ACCompanied by, , significant advance of the
termings Meier and Post, 1969),

Observations on Variegated Glacier, Alaska, suggest that
95% of the motion during the surge i 1982-83 was dye 1o
basal sliding anj onp. 5% due 1o interna| deformation
(Kamb and others 1985). Basa) Processes are therefore
considered fundament) in initiating ang Maintaining glacier
Factors determining the absolyte contribution of
basal motion to the overall ice floy include the thermal

surges.

"e8iMe at the glacier pyge basal shear straqg basal water
Pressure and the lithology of the underlying bedrock, 50 well
as the presence of deformable sediments Kamb (1987) ang
Raymond (19g7) e, ussed implications of different bagy)
hydraulic drainage systems an Pointed out that 5 higpye
bressurized system of finkeef ¢ avities may facilitage fagy flow
and prevail during 3 surge, while a switch 1o a hydro-
logically efficient channel gy stem reduces the basa| water
Pressure and may a0 SUrge termination, ¢ larke and others
(1984) suggested e Presence of highj, deformable, water.
saturated sediments g 4 altemnative explanation of highly
enhanced basal mogior, Basal motion of polythermal ice
bodies is Spatially anqg temporally restricted to bas,| areas at
the pmp. The colg basal areas are frozen to the groung and

CryoJaNo (2015-2018)

ject aims - rtic
pr(Tjeloacts of climate change in the A
m

gi , ry IJ r ( I gl Vi
r )

ermafrost). 3 on
IOtrengthen scientific cooperatio
S

' tional
research interaction and e'ducéa
C
activities between the proje

partners.






