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Motivation/Introduction

Jakobshavn Glacier

Jakobshavn Glacier
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-> Jakobshavn Glacier contributes essentially to the global mean sea levelrise.
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Motivation/Introduction

Atlantic Water reaches Disko Bay via a boundary current that circulates along
the shelf
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Leading question of this talk:

How does Jakobshavn Glacier respond to warming or cooling of the
regional ocean?

To answer this question:

1) Review the paper by Khazendar et al. 2019: Interruption of
two decades of Jakobshavn Isbrae acceleration and thinning as
regional ocean cools

2) Own analysis from the workshop -> What are future implications?
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Jakobshavn Glacier: Flow speed

Measurements: feature tracking of repeat optical imagery
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-> Flow speed increases between 1998 and 2013 5/16



Jakobshavn Glacier: Surface elevation changes (1)

Measurements: Laser and radar altimetry
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-> Glacier thinning rates slow down since 2014

-> Glacier thickened since 2016
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Jakobshavn Isbrae: Surface elevation changes (l1)
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e Between 2016 and 2017, ice thickening of 20 to 30 m in the vicinity of the

front is observed.
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Summary: Jakobshavn Glacier

e After two decades of thinning, thinning rates of Jakobshavn Glacier
slowdown since 2014.

e Significant slowing in 2017.

Is there a connection between the slowing and
thickening of Jakobshavn Glacier and regional ocean waters?
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Disko Bay:
Observed summer ocean temperatures at 250 m depth
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 (Oceantemperaturesin DiskoBay have cooled by nearly 2 deg.C
between 2014 and 2016
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Cold water persist in Davis Strait throughout the

second half of 2015

Similar timing and magnitude of the observed Davis Strait cooling is seen in
the Estimating the Circulation and Climate of the Ocean (ECCO) ocean state

estimate.
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Subpolar gyre

-> Cooler Atlantic Waters entering Davis Strait from the south contributed to

the cooling of Disko Bay
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How can the observed cooling in Davis Strait and
Disko Bay in 2015 and 2016 be explained?

Wintertime heat loss lowered ocean temperatures across the entire

North Atlantic subpolar gyre since 2011
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Supplementary Figure 13 | Subpolar Gyre temperatures. Depth-averaged (0-300 m) upper
ocean temperatures estimated from the ECCO model and Argo observations for the period

2015 to 2017 (ref. ) within the Subpolar Gyre.
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The high (modelled) melting rates are the result

of higher ocean temperatures

(md™)

JI maximum melt rat

o

Disko Bay temp. (°C)

0’\

$
S

> & &
O O
o) S P P

v

i i A

g & &
P P P P P PP PP PP P PP P
- \ A — L \

10.0 -
9.5 -
9.0 -
8.5 -
8.0 -
75
7.0 -
6.5 -

6.0 -

4.0 +

35 1
3.0 4
25 1
2.0 4
1.5

A D > B A & O 0 N L2 . B 6 o A R L0
o 8) N A AV AP A a2 A% Al A N
‘§§ & & FF F é§>$> & & S P e P P

Year

& & O AN O O > W o A 2 0
£ 7 A AV N AN AT N WY N N

- -30

(A w) abueyo uoneass |Ir

12/16



Summary:

Disko Bay, Recent cooling of ocean waters

The origin of the unusually cold Atlantic Water in Disko Bay in 2016 can be
explained by a combination of factors:

 Exceptional cooling of the subpolar gyre

* Followed by a weak temperatures along the boundary current (observed
at Davis Strait mooring)

* Transition to colder ocean temperatures in the vicinity of
Jakobshavn Glacier interrupts the period of warmer conditions that

lasted for nearly 20 years. 13/16



Does the cooling of Disko Bay continue until 20217

Disko Bay stations 2017 to 2021
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 (Ocean temperature in Disko Bay increases until summer 2020 and decreases
again in 2021!
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Take-Home Message

Initial question:

How does Jakobshavn Glacier respond to warming or cooling of the regional
ocean?

Greenland's Jakobshavn Glacier reactc to changing ocean temperature.

 Colder ocean temperatures in the vicinity of Jakobshavn Glacier interrupt the
period of warmer conditions that have lasted for nearly 20 years.

* Glacier experienced thickening and decrease of flow speed (recently).

e The ocean play a key role in Greenlands melt!
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Questions?

https://www.youtube.com/watch?v=ZHcB5EFDylc
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