10

11

Journal of Glaciology, Vol. 00, No. 0, 0000 1

Supplementary Material: Outlet glacier flow response to
surface melt - based on analysis of a high resolution
satellite data set

Signe H. Larsen,! Andreas P. Ahlstrgm,! Nanna B. Karlsson ,! Anders Kusk,? Peter L. Langen,?
Christine S. Hvidberg,?

L Department of Glaciology and Climate, Geological Survey of Denmark and Greenland (GEUS),
Copenhagen, Denmark
2 National Space Institute, Technical University of Denmark, Kongens Lyngby, Denmark
3 Department of Environmental Science, iClimate, Aarhus University, Roskilde, Denmark
4 Niels Bohr Institute, University of Copenhagen, Copenhagen, Denmark

Correspondence: Signe Hillerup Larsen <shl@geus.dk>

REFERENCES

Morlighem M and 25 others (2017) BedMachine v3: Complete Bed Topography and Ocean Bathymetry Mapping
of Greenland From Multibeam Echo Sounding Combined With Mass Conservation. Geophysical Research Letters,
44(21), 11051-11061, ISSN 00948276 (doi: 10.1002/2017GL074954)



Larsen and others: Outlet glacier flow response to surface melt 2

Table 1. Ice thickness along the center flowlines of Upernavik glaciers from BedMachine v3 (Morlighem and others,
2017), and calculated stress-coupling lengths (SCL) based on theoretical relationship with ice thickness (H): SCL=aH
where « is likely to be between 2, 5.4 or up to 10 times the ice thickness. All units are km.

Ul-1 UlL-2 UL-3

Dist. H 2H 54H 10H H 2H 54H 10H H 2H 54H 10H

1 078 156 422 782|070 140 3.79 7.02]0.70 097 2.62 4.86
2 079 158 427 790|068 136 3.67 6.79 | 0.68 1.01 273 5.05
3 0.80 159 429 795|067 134 3.63 6.72 | 0.67 1.08 291 5.39
4 0.75 151 407 753|069 138 374 692069 113 3.04 5.63
5 0.75 149 403 747|072 144 389 7.2110.72 116 3.14 5.81
6 0.75 149 4.03 747|074 148 401 742 )|0.74 116 3.13 5.80
7 0.76 152 4.11 761|074 148 399 739|074 117 3.16 584
8 0.80 159 429 795|072 144 390 7.22]0.72 1.20 3.23 5.98
9 0.83 1.67v 451 835|071 142 384 711|071 124 335 6.21

10 087 1.73 468 866|072 144 390 721|072 130 3.51 6.50
11 094 187 506 936|072 145 391 724|072 131 3.55 6.57
12 1.00 1.99 537 995|0.74 148 4.01 742 1 074 132 358 6.62
13 1.03 2.06 5.57 1032 | 0.77 154 415 768|077 137 3.71 6.87
14 1.06 212 573 10.61 | 0.81 1.61 435 805|081 137 3.70 6.86
15 1.09 217 5.87 10.87 | 0.84 1.68 452 838|084 1.41 382 7.07
16 1.12 225 6.07 11.23 | 0.88 1.77 477 883 | 088 148 4.00 7.41
17 1.12 225 6.07 11.24 | 094 188 508 9.41 | 094 152 411 7.61
18 1.14 229 6.17 1143|099 199 536 993|099 158 428 7.92
19 1.16 232 6.27 11.61 | 1.056 2.10 5.66 1048 | 1.05 1.65 4.46 8.26
20 1.19 237 6.41 11.86 | 1.09 2.18 589 1090 | 1.09 1.69 4.57 8.46
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Fig. 1.
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Fig. 2.

-

W

o
|

12.5 1

vel, m/day

1201 L— I

Ul-2 1.0 km

11.5 1

vel, m/day

11.0

Ul-2 2.0 km

-
o
<)

vel, m/day
©o
]

Ul-2 3.0 km

9.25 4

vel, m/day
® ©
~ o
w o
! !

—— Ul-2 4.0 km

o
©
|

|

vel, m/day
©
(=}

o]
»
L

o Ul-2 5.0 km

[e]
i
L

vel, m/day
o]
N

Ul-2 6.0 km

N
o
L

vel, m/day
~
N

~
]

Ul-2 7.0 km

o

N

o
L

6.50

vel, m/day

6.25 A

6.00 -

vel, m/day

5.75 1

o
<)

vel, m/day
w
wn

Ul-2 10.0 km

vel, m/day vel, m/day vel, m/day vel, m/day vel, m/day vel, m/day vel, m/day vel, m/day
B
N

vel, m/day

vel, m/day

2014-|08-012014—|08-15 2014—|09-012014-|09-15 2014-10-01

wn

N

u
L

5.00 4

Ul-211.0 km

wu
=}
1

A
©
)

Ul-2 12.0 km

u
=)
.

i
o
L

Ul-2 13.0 km

&
o
|

>
ES
L

Ul-2 14.0 km

A
o
L

w
©
)

Ul-2 15.0 km

w
o
L

w
N
L

Ul-2 16.0 km

w
[N}

w
i
L

w
<)
L

Ul-2 17.0 km

N
~
L

N
(=)}
L

N
w
L

Ul-2 18.0 km

N
w
L

N
N
L

Ul-2 19.0 km

N
=
L

N
o
L

Ul-2 20.0 km

2014—|08-012014-|08-15 2014—|09-012014-|09-15 2014-10-01

COSMO-SkyMed-derived velocity at ten points along the center flow line of UI-2
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Fig. 3. COSMO-SkyMed-derived velocity at ten points along the center flow line of UI-3
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Fig. 4. Albedo at the two PROMICE weather stations, UPE_L (L) and UPE_TU (U).
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Fig. 5. Calving front retreat along center flow lines. Upper: total distance from first observation on 6 April, 2014.
lower: average retreat rate in m/day between observations.



