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Short-term ice speed variations in an Antarctic outlet glacier
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To better understand the flow variation and its controlling mechanism of Antarctic
outlet glaciers, we performed GPS measurements on Langhovde Glacier located near Syowa Station. GPS recei
vers were kept running in the field from January 2012 to January 2013. As a result, continuous GPS data we
re obtained except for a few months during the polar night. The GPS data showed short-term flow speed vari
ations modulated by the ocean tide. We observed no seasonal flow variations or speed-up events, which indi
cated relatively stable long-term ice flow of Langhovde Glacier. Our data provide insights into the flow v
ariation of outlet glaciers in Antarctica. The relatively stable flow condition is consistent with the rec
ent stability of Langhovde Glacier. The results are important particularly because data on glacier dynamic
s are sparse in East Antarctica.

GPS



GPS
20km
1 GPS
4 GPS
GPS
GPS
2011/2012
1

2012/2013

GPS

53

(€D

2011 12 28 2012 2 9
2
0.05 1.3 2.8 3.2km

GPS

2 kmx 4 km

2.8

3.2 km

10-24m

(Sugiyama et al., in press)

GPS

10




19 21 2 27 28 29 3%

A” [ ”ﬂ ‘ f ; A
1\/\\/ \/“\ m\/\f\”ww

08

: SN

.w <
3 3
Water pressure (MPa)

.‘"
o
o

Horizontal speed (m d™')

z(m)
é (=]
Lo

—

i i

R

w b
— T

24 25 26 271 28 29 30
Jan - Feb 2012

©
N
=}
[N}
N
N
N
1%

3. 1.3km
@
2012 1
GPS2 54
2013 1 29
GPS
GPS 2012 1
5
4 2
1.3km
3.2 km

o
®
Q

06

Horizontal speed (md™")
o
»

o
[

03/01 04/01 05/01 03/01 04/01 05/01
Date Date
4. 2012 1 5 ()

Q)

®
2000
PRISM

2012

*

®

2012
ASTER

2006

20

ALOS

450 m

2010

2003

(Fukuda et al ., in press)

2000

GPS

GPS



7
Sugiyama, S., T. Sawagaki, T. Fukuda
and S. Aoki. 2014. Active water
exchange and life near the grounding
line of an Antarctic outlet glacier.
Earth and Planetary Science Letters,
in press,

doi:10.1016/j -epsl.2014.05.001.

Fukuda, T., S. Sugiyama, T. Sawagaki
and K. Nakamura. 2014. Recent
variations in the terminus position,
ice velocity and surface elevation of
Langhovde Glacier, East Antarctica.
Antarctic Science, in press.

2012
31 89-92.
http://ww.seppyo.org/hokkaido/jour
nal/j31/2012_snowhokkaido31_22_sugi
yama.pdf

2012
31 93-96.
http://ww.seppyo.org/hokkaido/jour
nal/j31/2012_snowhokkaido31l 23 sawa
gaki .pdf

2012
31 97-100.
http://ww.seppyo.org/hokkaido/jour
nal/j31/2012_snowhokkaido31_24 fuku
da.pdf

2012
74(3) i-ii.
http://ww.seppyo.org/atelier/p-087
.pdf/at_download/file
ALOS/PRISM

2011
30 75-78.
http://ww.seppyo.org/hokkaido/jour
nal/j30/2011_snowhokkaido30_20_fuku
da.pdf

17

2013 9 18 .
Sugiyama, S., T. Sawagaki and T.
Fukuda, Warm water and life beneath
the grounding zone of an Antarctic

outlet glacier, EGU
General Assembly 2013, 2013 4
9 , Vienna.

2013 3 29 .
Sugiyama, S., T. Sawagaki, T. Fukuda,

S. Aoki and S. Imura, Hot water
drilling and measurements beneath the
grounding zone of Langhovde Glacier,
East Antarctica, National Institute
of Polar Research, 3rd Symposium on
Polar Science, 2012 11 27 ,

Sawagaki, T., S. Sugiyama and T.
Fukuda, Borehole video observation of
Langhovde Glacier, Antarctica,
National Institute of Polar Research,
3rd Symposium on Polar Science, 2012
1 27 .

Fukuda, T., S. Sugiyama and T.
Sawagaki, The change of terminus and
grounding positions and ice velocity
field in Langhovde glacier,
Antarctica, National Institute of
Polar Research, 3rd Symposium on Polar
Science, 2012 11 27 ,

2012 9 27
2012 9 27
2012 9 27

Sugiyama, S., T. Sawagaki and T.
Fukuda, Hot water drilling and
subglacial measurements at the
floating tongue of Langhovde Glacier,
East Antarctica, IGS International
Symposium on Glaciers and Ice sheets
in a Warming Climate, 2012 6 29
, Fairbanks, Alaska.
Fukuda, T., S. Sugiyama and T.
Sawagaki, lce velocity, surface
elevation and grounding line position
of Langhovde Glacier, an outlet
glacier in East Antarctica, IGS
International Symposium on Glaciers
and Ice sheets in a Warming Climate,
2012 6 29 , Fiarbanks, Alaska.
Sugiyama, S., T. Sawagaki, and T.
Fukuda, Hot water drilling and
subglacial observations at the
floating tongue of Langhovde Glacier,
East Antarctica, FRISP  Forum for




Research into lIce Shelf Processes),
2012 6 13 , Stockholm.

2012 5
19
2012 5 19
2012 5 19
Langhovde
2011
9 20
ALOS/PRISM
2011 5 16
0
o 0
o 0

http://wwice.lowtem_hokudai.ac. jp/~sug
ishin/research/hokudai2/langhovde/langh
ovde.html

http://www._lowtem_hokudai .ac. jp/newslet
ter/news33.pdf

2013 5 19 NHK

2012 7 6

http://ww_htb.co.jp/mikio_journal/news
vod/1207/m_journal120706.asx

2013 11 26
2013 9 20
2013 8 11

2013 6 8

2013
SSH

2012

2012

2012

o

@
®

*

SUGIYAMA, Shin

20421951

SAWAGAKI, Takanobu
70312410
MOTOYAMA, Hideaki

20210099

FUKUDA, Takehiro



