
Improving numerical sea ice predictions in an ice-ocean 
coupled model with data assimilation
*Dulini Yasara Mudunkotuwa and Hajime Yamaguchi
Graduate school of frontier sciences, The University of Tokyo, m-yasara@s.otpe.k.u-tokyo.ac SB e  U niversity  of Tokyo!

Average Monthly Arctic Sea ice Extent 
September 1979 - 2015

Jam&pe&Ja* extent

Sea,ice extent in the Arctic ocean has been decreasing for the past three decades. 
This has led to increased transportation in the Arctic Sea Routes(ASRs). 
Accurately predicting sea ice conditions is essential to safely navigate along the 
Arctic sea routes. Accuracy o f sea ice predictions in the Arctic Ocean is improved 
by assim ilating sea ice variables, in an ice-ocean coupled Ice-FOM m odel Sea ice: 
concentration, sea ice thickness and sea ice velocity are assimilated in this study. 
Sea ice observations are obtained from AMSR2-data sets. The, assimilation 
method that is used is an improved nudging method that m inimizes the 
observation errors and model errors. A s a result of assimilation, the ocean 
conditions have been greatly improved. This is evident in resulting ocean salinity. 
Sea ice extent and ice thickness are also improved by assimilation.
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>  Ice ocean coupled model used is Ice-POM .........
>  Ocean part of the model is based on Princeton ocean model (POM)

-  3D, Primitive Eqs. and Continuum Eq. w ith a hydrostatic approximation
> Ice part o f Ice-POM is based on Sagawa(2007), Fujisaki et al. (2010), and D eSilva (2013)

-  0-layer thermodynamics model (Semtner 1976)
-  Snow effects (Zhang and Zhang,. 2001)

>  ETOPOl -  larc m inute topography data
-  Vertical 33 z-sigm a layers
-  Spatial resolution = 25km

> Boundary conditions
-  Radiation and no-slip
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1979*2013 using ERA and NCEP atmospheric data

#̂AsiimiiationruHorwl'!Gie'Araic model i
Year=2013, using ice concentration, thickness, velocity

Flg4: Overview of experiments

Assimilation method

itlon , . Assimilation: l . --_____
Information on

— \ m i n , n  in
'  models

Canalysis ~  ^model ^ (.^obs ^model)

K = R m n d e l

iIlllllMlHII|[iiliHi[ilTfl|['il1̂

m̂odel"*"

K

o b s

lC obs ' Cmodel I

| C 0bs C modei| +  R 0^s

R o b s  -  was varied upon the season and location:
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Assimilation sea: ice velocity Model sea ice velocity

Sea ice thickness near the North pole is under-predicted in the m odel. Assim ilation corrects this due to more 
accurate sea ice velocity in the assimilation run. Decreased velocity near the North pole prevents sea ice 
getting adverted away from the North pole. Sea ice salinity is improved with the improved sea ice extent
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