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Motivation...

Ship traffic in the Kara Sea is expected to increase.
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Model domain covering Barents and Kara Sea
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Model setup for sea ice simulations

... thanks to Robinson Hordoir for support

e Geographical grid with high
resolution: ~4 km

e Bathymetry: From ETOPOL1,
lakes filled

e NEMO 3.6 stable, r8195

e Simple landfast ice
parameterisation (Robinson)
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e Mapping of ice categories at
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10-day weather forecasts from ECMWF
Parameters:

2-meter temperature

2-meter dew point

10-meter wind velocity
Precipitation & Snowfall rates
Longwave and shortwave radiation
(Sea surface pressure)

e De-accumulate precipitation and radiation

Hourly/3-hourly/6-hourly until 90h/144h/240h
— interpolate to 1-hourly

On-the-fly interpolation to Kara grid by weights (SCRIP)
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Lateral boundary conditions (BDY)

Global ocean+ice forecast by Mercator Ocean, available
from Copernicus Marine Services,_

Bathymetry of Kara-Barents Sea model domain

Paramters:

e Sea surface height

e Barotropic ocean current

e Sea water temperature
+ salinity .

o Ice concentration + thickness g

NEMO 3.1 - LIM2, ORCA12 u

e — Assign ice thickness to e s e oo
corresponding ice category in LIM3
. 60 120 180 240 300 360 420 480 540 600
e Snow thickness set to 0 Batrymelry )

75N

Interpolate to Kara grid using SOSIE

Create bdy-files using a Python script
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Some settings for the Kara Sea

River runoff climatology

Tidal harmonics from OTPS
added at lateral boundaries

5 ice thickness categories (for
expected ice thickness of 1.2 m)

Time step: 6 minutes for ocean,
18 minutes for sea ice

80°E
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Bathymetry [m]
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To get initial conditions for the forecasts.

e Hindcast 1996-2018

e Atmospheric forcing data from DRAKKAR and
ERA-INTERIM

e Lateral boundary conditions from a global eORCA025
simulation

Some results...
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Vardg station (Oct 1997)

Sea level at Vardg station

1.51
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Comparison of simulated sea surface height to measurements

http://www.gloss-sealevel.org/station_handbook /stations /323 /#.Wg8Ha0emAUE
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Model evaluation: Sea ice concentration

Mean simulated Dezember sea ice concentration (1979-2015) vs.
satellite observations

NEMO Kara-Barents OSI-SAF 450
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Courtesy: liro Kokkonen
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Impressions of the model simulations...

ILMATIETEEN LAITOS

@ B koAl s iruTe Andrea Gierisch: Sea ice forecasting

11



Tides July 2011
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Sea surface temperature Jul 2012 — Jun 2013

mperature, 2012-07-01

Sea surface tel
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salinity Jul 2012 — Jun 2013

Sea surface salinity, 2012-07-01
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lce concentration Oct 2012 — Jun 2013

Sea ice concentration, 2013-01-27
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Sea ice thickness, 2013-01-27
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CE

Initial conditions for 01 Jan 2018 from hindcast simulation

Since 2018: Initialized from yesterday’'s 1-day forecast

9-day forecast

Automatic scheduling of preprocessing, simulation, and
postprocessing by ecflow
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Similar to pre-operational NEMO Nordic setup at FMI (Jonni)

— AHDATE=20181009 20181010 ...
— 0o, ir (D tine 08100
Prepareﬂtnospherianrcing|-[GetﬂtnFiles |- ../SetupRunDir eq conplete
ConvertAtn }—EetﬂtnFiles eq conplete‘
PrepareBnundargEnnditinns|-[EetHdgFiles )»,,/Setupl?unl]ir‘ eq cnnplete|
ConvertBdy| GetBdyFiles eq conplete|
M—— RunNOdEII—..lPr‘epareﬂtnusphericFurcing eq conplete and ../PrepareBoundaryCondi
HatchHodel HRunNodel eq al:tiue‘
L1 simulatingDay: 0
} RunHodel eq comnplete or RunHodel eq aborted and HatchHodel:Sinulatin:

w'—:Plntting@n./nodemun/noveuutput eq complete|

Publish |[J—Plotting eq conplete|

Ad Ti | Disseninate/Publish eq conplete and HodelRun/Runfodel eq conplete
l—l]isseninatelPuhlish eq conplete and HodelRun/RunHodel eq aborted and HodelRun/Ha
Archiving | HodelRun/ eq conplete|

e Different TASKSs for all (pre/post)-processing scripts
e Dependencies between TASKs
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—~ANDATE=20181009 20181010 ...

0], SetupRundir ()

tine 08:00

Preparefit h

i.c:For‘c.ing|—" R ri].tas|—,..r"‘ RunDir eq conpletel

ConvertAtn I—EetﬂtnFi].as eq cnnplete‘

PrepareBoundaryConditions |— GetBdyFiles |— . .#5etupRunlir eq cnnplete|

Hode1Run |

l[Il:nn\.!er‘i‘.lld!;l IfﬁethHFi].es eq cnnplete‘

[

Hod: ll—../PrepareﬂtnosphericForcing eq conplete and ../PrepareB
HatchHodel |, RunHodel eq activel

] SinulatingDay: 0
Hovelutput |—Runl‘|odal eq conplete or Runfodel eq aborted and HatchHod

w,—: Plotting ||j - ../HodelRun/HoveOutput eq cunplete‘
Publish ‘DfPlotting eq conplete|

Ad TnNextI]agI Disseninate/Publish eq complete and HodelRun/RunHodel eq conplete|
|—Disseninate/Puhlish eq conplete and HodelRun/BRunHodel eq aborted and
Archiving | HodelRun/Hovelutput eq conplete|
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— AHDATE=20181009 20181010 ...

—ﬂ‘- SetupRunDir [T — tine 08100

PrepareftmosphericForcing |-[ GetAtnFiles |—. «SetupRunbir eq conpl.etal
ConvertAtn l—ﬁetﬂtnFiles eq conpl.etel

PrepareBoundaryConditions |-[ GetBdyFiles |—. «SetupRunbir eq conpl.etal
ConvertBdy l—ﬁethgFiles eq conpl.ete|

HodelRun | Runhod lI—..fPrepar‘eFItnuspher‘icFor‘cing eq conplete and ../PrepareBq
HatchHodel | RunHodel eq active|

| SinulatingDay: 0
HuveUutputl—RunHodel eq conplete or RunHodel eq aborted and MatchHods

M—: Plotting |D -+ «/NHodelRun/Hovelutput eq conpletel
Publish ‘D—P]_otting eq conplete|

Ad TnNextI]ag} Dizzeninate/Publich eq conplete and HodelRun/RunHodel eq conplete|
\—ﬂisseninatEIPuhlish eq conplete and HodelRun/RunHodel eq aborted and
Archiving HodelRun/Hovel eq conp].etel
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—ANDATE=20181009 20181010 ...

-E‘- Setup ir (D tine 08:00

Preparefit h icFurcing|-[" A 'ilesl—../SetupRunl]ir‘ eq cnnplete|
ConvertAtn FEethnFi].es eq conpletel
PrepareBoundaryConditions EethyFilesF,,/q—- ir eq cnnplete|
ConvertBdy FGethuFiles eq conpletel
HodelRun RunHod 1I—../Prepareﬂtnospher‘icFDrcing eq conplete and ../PrepareB

HatchHodell RunHodel eq activel
I | SinulatingDay: 8
li] ""‘} Runtodel eq complete or RunHodel eq aborted and HatchHod
M—I:Flotting|D—..:’I'IDdelRun.r"Huvel]utput eq conpletel
Puhlisth—Plotting eq cunplete‘
Ad ToNextD } |_Bisseninate.r"|’uhlish eq conplete and HodelRun/RunHodel eq conpletel
DiszeninatesPublich eq complete and HodelRun/RunHodel eq aborted and

Rrchiving| — ModelRun/HoveDutput eq conplete
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—— ANDATE=20181009 20181010 ...

— [0 SetupRunlir D tine 08:00

PreparefitnosphericForcing |; GetAtnFiles |- . ./SetupRunDir eq conplete|
Lcnnuertnuksecmnnhs eq conplete|

PrepareBoundaryConditions | GetBduFiles| .. eq_conplete]|
| ConvertBdy | GetBdyFiles eq conplete

M—'—nunnndd)—,, P i ing eq complete and ,,/Prep ‘ondi t ions/C ly eq conplete]
Runtedel eq active|
— Sinulatingay: 11
HoveOutput | RunModel eq complete or RunModel eq aborted and sSinulatinglay ge 2|
_—I:Mnume [ ../HodelRun/HoveOutput eq conplete|

[EEBIESH]"—Plotting eq complete|
AdvanceToNextDay Dlssgmnate/l’uhh.sh eq_conplete and HodelRun/RunHodel eq complete)

Publish eq complete and HodelRun/RunHodel eq aborted and HodelRun/

HodelR eq complete

LatingDay ge 2|
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Forecast for 19. October 2018

Ice concentration and sea surface temperature
Forecasted on 2018-10-10 Valid for 2018-10-19 00:00

80°N

75°N

20°E 40°E 60°E 80°E 100°E
Ice concentration [%]
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Webpage ice.fmi fi

e FMI's webpage to display ice-related products

e Still under development...

@ Prototype Sea Ice Products

Arcic Kara Sea Baltic Sea Site Information

KARA SEA BALTIC SEA

Baltic Sea ice
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CE

FMI has a sea ice forecast model for the Barents and Kara
Seas

9-day forecasts are run pre-operationally every day

First evaluations show that the model results are mostly
reasonable

Plots are available on ice.fmi.fi
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/

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

60°E 80°E 100°E

Andrea Gierisch: Sea ice forecasting

RIO

23



Ship navigability in 2012/2013

CE
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