A Big Hole in the Ice -
The Weddell Polynya is Back!

Christian Melsheimer et al.




What Is a Polynya’7

 from Russian word
[1ONbIHBA

» area of open water
surrounded by sea ice,
even Iin freezing conditions

e can persist for days, weeks
or months

Land

Polynyas near Oates Coast,
West of Ross Sea.
(NASA/NSIDC)



Polynya Types
* two possible reasons for opening in the ice:
1) melting from below

2) winds or currents tear apart the ice

DEEP WATER POLYNYA SHELF WATER POLYNYA

NSIDC, adapted from Ocean Circulation, 2nd Edition by Open University



Sensible Heat Polynya

1) thermodynamically driven:

* upwelling warmer water melts the sea ice
and/or prevents formation of ice

e also called DEEP WATER POLYNYA
“sensible heat polynya”
“deep water polynya”
“‘open ocean polynya”
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Latent Heat Polynya

2) dynamically driven:

mobile sea ice constantly driven away from
something immobile (e.g. coast, fast ice,ice shelf)

e New ice on the

polynya driven away

as well

 driver usually wind
(possible: currents)

 also called:
“latent heat p.”
“coastal p.”

NYA SHELF WATER POLYNYA
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releases latentheat =



Weddell (Sea) Polynya
» Large polynya in the Weddell Sea observed

1974-1976
e about 200,000 km=2

[movie ESMR 1 Aug — 15 Dec 1974]

e after that, never observed

ag aln y u ntll e (Smithsonian, NASA/GSFC)

» 2016 and 2017, but considerably smaller
< 80,000km?

 latent or sensible heat?
* in other words: dynamic or thermodynamic?



Weddell (Sea) Polynya 2017

[movie: Icefilm...]



Weddell (Sea) Polynya 2017
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Weddell (Sea) Polynya

polynya size
Vs. 1976
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@ eddell (Sea) Polynya 2017
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Weddell Polynya: How?

» Sensible heat polynya, driven by upwelling.
b) Bathymetry Map with Maud Rise

 Upwelling caused by the
Maud Rise (sea mount):

e Oceanic current interacts
with Maud Rise
eddies are shed etc.

from Gordon et al. 2007,
DOI:10.1175/JCLI14046.1

— redirects warmer deeper water towards the
surface



Weddell (Sea) Polynya 2017

* Looking at sea ice thickness from SMOS
satellite:

[movie: SMOS...]

- long before the polynya appears, the ice seems to
be thinning (melting from below)



Weddell Polynya: Why?

» Large release of heat by the Southern Ocean

 Some models suggest this release happens
periodically on a scale of 40 years or so

* Or: Related to global change

- thinner ice
- warmer deep water
— ocean circulation changed

Follow the current development:
Twitter: #WeddellPolynya
https.//twitter.com/hashtag/WeddellPolynya?src=hash



