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The model
Input data

Model developed Skogseth et al. 04 and Haarpaintner et
al. 01, for Storfjorden

Schematic of wind-driven
coastal polynya processes
with water at the freezing
point and air below freezing
(Pease 1987)

Main driving force:

Wind and Air temperature

Two algorithms:

Opening/closing:

dWp

dt = FB1Utcos(φt − φ0)

Open water/ Fracil ice:

dWo
dt = B2Utcos(φt − φ0) − ∆hf

hc
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The model
Input data

Heatflux and ice production

Schematic of wind-driven
coastal polynya processes
with water at the freezing
point and air below freezing
(Pease 1987)

Ice produced in three different areas:

Open water

Thin ice

Fast/pack ice
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The model
Input data

Model domain

Ice and brine production modeled for
area of size as red rectangle.

Simple geometry

Need to know
dominant wind for ice
transport

Model only gives 1-D
opening of polynya
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The model
Input data

Weather data from Hornsund weather station

Model input: Wind speed and direction, Air temperature and
Cloud cover
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Comparison with satellite data
Year-to-year variations

An example of model output: Satellite observations vs.
model output
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Comparison with satellite data
Year-to-year variations

Different areas considered

Where can we assume water at freezing point?
Fast ice limits the polynya area.

16°E

16°E

77°10'N

77°N

77°N

76°50'N

Hornsund coastline (green area = 180721598.296 sqm)

total area = 324001191.744 sqm

red north = 35299870.82 sqm

red east = 107979722.626 sqm

≈56%

≈11%
≈33%
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Comparison with satellite data

Dec 2009 Jan 2010 Feb 2010 Mar 2010 Apr 2010 May 2010
25
20
15
10

5
0
5

10
15
20

T
e
m

p
e
ra

tu
re

 [
◦
C

]

Air temp. Along fjord wind

Dec 2009 Jan 2010 Feb 2010 Mar 2010 Apr 2010 May 2010
0.0

0.2

0.4

0.6

0.8

1.0

Ic
e
 c

o
v
e
r 

fr
a
ct

io
n

Ice coverage from Sat. obs. 2009/2010

open water

various ice

fast ice

Dec 2009 Jan 2010 Feb 2010 Mar 2010 Apr 2010 May 2010
0.0

0.2

0.4

0.6

0.8

1.0

Ic
e
 c

o
v
e
r 

fr
a
ct

io
n

CF: 0.50
OF: 0.50

Model output 2009/2010

Observed
 1-[drift-ice
 fraction]

25
20
15
10
5

0
5
10
15
20

W
in

d
 s

p
e
e
d
 [

m
/s

]

Martin Arntsen Modeled ice production and brine release in Hornsund



Outline
Model, domain and input data

Results and validation
Discussion, conclusion, goal of task....

Comparison with satellite data
Year-to-year variations

Another example of model output: Yearly salt release

Year-to-year variation in salt release (Absolute values need to be
taken with a pinch of salt).
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Comparison with satellite data
Year-to-year variations

Hydrography - Fall to spring variation - 2008
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starting at the surface
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Comparison with satellite data
Year-to-year variations

Hydrography - Fall to spring variation - 2010
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Comparison with satellite data
Year-to-year variations

Hydrography - Fall to spring variation - 2014
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Other years warmer water, and model assumption of water on
freezing point, may not be fulfilled.
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Comparison with satellite data
Year-to-year variations

Short memory storage of water history in Brepollen?
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Outline for thesis

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?

Compare with hydrography data

Atlantic/Arctic type water dominance
Salinity at beginning and end of freezing period
Collection of winter cooled water behind sill in Brepollen

Compare with ROMS-model for validation

Improve input data

Wind and temperature from Treskelodden, if available
Use fast ice area observation to limit polynya area?
Hydrography time series/ROMS data to determine freezing
period (Water at freezing point)
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