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The model
Input data

I, FIRST-YEAR SEA ICE

2.POLYNYA WIDTH STABILIZES
1S DRIVEN OFFSHORE WHEN PRODUCTION
BY A COLD WIND

BALANCES ICE VELOCITY
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Main driving force:
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INTO AREA OF NEW.
Wingi THICKEN TO YOUNG 1CE FLOES

o Opening/closing:
dW” = FBj U;cos(pr — ¢o)

° Open water/ Fracil ice:

Schematic of wind-driven
coastal polynya processes

with water at the freezing dWo — B, Uycos(ds — do) —

. . X dt
point and air below freezing

(Pease 1987)
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e Ice produced in three different areas:
5. FRAZIL SOLIDIFIES mm MN'GQTNAEN?WM FLOES

o Open water

] ] ] o Thin ice
Schematic of wind-driven .

o Fast/pack ice
coastal polynya processes
with water at the freezing

point and air below freezing
(Pease 1987)
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Ice and brine production modeled for
area of size as red rectangle.

o Simple geometry

o Need to know
dominant wind for ice
transport

o Model only gives 1-D
opening of polynya
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Temperature [C]
Wind speed (m/s)

Model input: Wind speed and direction, Air temperature and
Cloud cover
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Ice cover fraction
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Where can we assume water at freezing point?

Fast ice limits the polynya area.

total area = 324001191.744 sqm
red north = 35299870.62 sqm
red oast = 107979722.626 sam.

«O)>» «F)» « =>»




Comparison with s

Comparison with satellite data
Year-to-year variations
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Comparison with satellite data
Year-to-year variations

Another exa

Accumulated yearly salt release
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Year-to-year variation in salt release (Absolute values need to be
taken with a pinch of salt). e
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T
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Cooling and salinification of the water column through

starting at the surface

the winter,

«O» «F>» «Z» «E>» Q>



N Temperature N §alinity
\ = — - 08-5ep-2009
1 | — 09-Apr-2010
t \
1 \
\
500 I| [10) SR SO el
| .
1
1000k B 1010] PO RN -
E
]
Q
oy
=]
150 250
200} 200 oo .
1
'
250 250
—2-10 1 2 3 4 31 32 33 34

Certain years with whole water column at freezing point
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Other years warmer water, and model assumption of water on
freezing point, may not be fulfilled.
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Short memory storage of water history in Brepollen?
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Martin Arntsen

Modeled ice production and brine release in Hornsund



o Tune model to give a good representation of thin ice cover

- How to interpret and compare with satellite data?

- Where and when is the assumptions fulfilled?
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o Tune model to give a good representation of thin ice cover

- How to interpret and compare with satellite data?
- Where and when is the assumptions fulfilled?
o Compare with hydrography data
o Atlantic/Arctic type water dominance
o Salinity at beginning and end of freezing period

o Collection of winter cooled water behind sill in Brepollen
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Outline f

o Tune model to give a good representation of thin ice cover
- How to interpret and compare with satellite data?
- Where and when is the assumptions fulfilled?
o Compare with hydrography data
o Atlantic/Arctic type water dominance
o Salinity at beginning and end of freezing period

o Collection of winter cooled water behind sill in Brepollen
o Compare with ROMS-model for validation
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Outline

Model, domain and input data
Results and validation

Discussion, conclusion, goal of task....

Outline for thesis

o Tune model to give a good representation of thin ice cover
- How to interpret and compare with satellite data?
- Where and when is the assumptions fulfilled?
o Compare with hydrography data
o Atlantic/Arctic type water dominance
o Salinity at beginning and end of freezing period
o Collection of winter cooled water behind sill in Brepollen
o Compare with ROMS-model for validation
o Improve input data
o Wind and temperature from Treskelodden, if available
o Use fast ice area observation to limit polynya area?

o Hydrography time series/ROMS data to determine freezing
period (Water at freezing point)

Martin Arntsen Modeled ice production and brine release in Hornsund
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