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Driving of the sea ice state In a
coupled ocean model

Assimilation of Ice Surface

Temperature
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Goal and motivation for GLOBTEMP ice
assimilation

A To demonstrate the effect of assimilating IST (ice surface
temperatures) into a coupled ocean and sea ice model

A Evaluate IST product with observations:
A Buoys
A Remote sensed

A Motivation:

A Assimilation within forecasting ocean and weather has improved
the results significantly

A Assimilation of sea ice is relatively novel and to a large degree
limited to ice concentration.

A Only partly constraints the state of the ice.

A Surface boundaries are governed by atmospheric forcing with
o lIMited validation
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Goal and motivation for GLOBTEMP ice
assimilation

A Four experiments being carried out

3.

Correction of atmospheric forcing temperatures
4. Apply surface temperatures directly

Green ones have been run

Black ones are being processed
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Ground truth i Buoys

A 8 buoys being deployed
AAnalysis only valid for 4 of these
AThermister strings

A Measures temperature in 2 cm
intervals. The string reaches 5m

ATherefore it provides temperatures
of air, snow, sea ice and ocean

A Dumbed in Arctic in August 2012
from Oden

ATrajectories shown on bottom figure
APart of EU project NAACOS
Avaluation will also include Crell

¢ ATheir resolution is oonly 1@“@___ :
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Remotesensed.evel 4 SST + IST
product e

Averaged andjapfilledArctic SST, MIZ
and IST product + Greenland Ice sheet

Includes standard deviation
Spatial resolution: 5 km
Temporal resolution: Daily
August 1 2012September 2013

1 year product included in
Globtemperature

Operational product from January 1st,
2014

Ocean.dmi.dk and Polarportal.dk
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Construction okurfacemask

surfmask_2012091500.asc

A Surfacemaskonstructed
usingOSISAF

A Seaiceinformation:
I IST region (SIC > 0.7)

I MIZ region (0.15< SIC <
0.7)

I SST region (SIC < 0.15)
A Differentstatisticsfor SST
and IST

A MIZ interpolations is a
weightedaverage of SST
e and IST statsatsumption
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Ocean model (HYCOM 2.2.98)

A ~10km horizontalresolution for -

the Arctic and the Atlantic to
~20°S

A 40verticallevels(hybrid)

A tides

Sea ice model (CICE 4.0)

A 5 ice thickness categories
A 4 vertical layers foeach cat
A 1 Snowayer

HYCOM and CICE are coupled us
the ESMF 6.8oupler |

01-Jul-2014 07:00 UTC| W N
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Provides operational forecast twice a  operational HYCOM+CICE domain.

day with a length of 144 hours

Modelled ice cover and sea surface
temperature, July 1. 2014.
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Forcing

TEMRPERATU

A ECMWRtmosphere
I ERAInterim inGlobTemperatur@andhindcastmode
I Deterministic forecast used in operational forecast

A Heat exchangéor ocean and sea ice are calculated
using incoming radiation, near surface air

temperatures, air pressure and humidity
I Model corrects for surface propertiealbedo
temperatures etc.)

A Openboundaries: Tides and climatological
temperature andsalinity
A Rivers from monthlglimatology

o A presently 144h forecast twice a day
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Operational assimilation/nudging

A
A

A

DMI

Nudging of OSISAF

Rather use to little data than A SSTGHRSST Level 4 DMI_OI global
biased data product (before2011:0STIA)

Only when difference is higherA Applied as correction to forcing

than 10% (avoids unrealistic , (€neray flux) |
short term changes of OSISAF% No nudging ofstwhere there is sea
ic

Thickness added according to A sSSclimatology (combined WOA
current ice distribution and PHET

All inputs are beingegridded
to model grid
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Challenges of using

Observed sea
ice extent
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DMI

IST in mode

A IST measurements are
daily
A Large daily variations

A Therefore the memory
of the surface
temperatures is short

A RS IS®ontains standard
deviations but it is not
certain that they are
representative for the
daily variation



Time series of remote sensing, —=
atmospheric temperature and model

TEMRPERAT UHRE

A Same features present in all sensors, atmospheric forcing and model
A Metop data are colder.
A Model and atmosphere correlates well with IASI

A At first surprisings this is the sensor with the coarsastsolution, however
thisis used by ECMWF therefore it correlates well with the atmospheric
forecast

A Modeled ISTollows the atmosphere. Therefore it has been chosen to adjust
the atmospheric forcing by the observed surface temperatures
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Monthly means model and RS
excludingASI
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Surface temperature == _=
buoyvs model

A STD model ~3qo warm
A Stdrs~3 oo cold)
A Profiles will be extracted from model as well

A Experimentswill be more asensitivitystudy s
: LMY W=
than anatemptto do operationalassimilation R\c esa



