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Main MessagesMain Messages

We do not iterate sea ice models to convergenceWe do not iterate sea ice models to convergence
The residual errors are of the same order of The residual errors are of the same order of 
magnitude of the mean sea ice drift.magnitude of the mean sea ice drift.
The mean residual errors are not random and The mean residual errors are not random and 
are also of the same order of magnitude as the are also of the same order of magnitude as the 
mean drift.mean drift.
Do we have the same problem in the EVP Do we have the same problem in the EVP 
formulation? formulation? 
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Calibration of ice model against buoy dataCalibration of ice model against buoy data

HiblerHibler Walsh, 1982Walsh, 1982
CdaCda = 1.2 x 10= 1.2 x 10--33
GeostrophicGeostrophic windswinds

KreyscherKreyscher et al, (2000)et al, (2000)
CdaCda = 2.75 x 10= 2.75 x 10--33
Surface winds Surface winds 

P* = 27.5 KN/m2 P* = 15 KN/m2



10 km 10 km –– 110 km models110 km models

Elliptical yield curve and normal flow rule



Numerical SchemeNumerical Scheme



Numerical SchemeNumerical Scheme



Convergence criteriaConvergence criteria



Convergence CriteriaConvergence Criteria



Residual error after 8 Residual error after 8 outerloopsouterloops



After 40 After 40 outerloopsouterloops



MessageMessage

Stress state can be on the yield curve, there can Stress state can be on the yield curve, there can 
still be large errorsstill be large errors
Mean kinetic energy of the pack can be within Mean kinetic energy of the pack can be within 
1% of the converged value, there can still be 1% of the converged value, there can still be 
large errorslarge errors



Instantaneous FieldsInstantaneous Fields



Instantaneous FieldsInstantaneous Fields
Jan 1 Jan 1 -- 19971997

1000 outerloops 2 outerloops



2 2 SuperloopsSuperloops
Jan 1, 1997Jan 1, 1997

1000 superloops 2 superloops - 1000



10 10 OuterloopsOuterloops
Jan 1, 1997Jan 1, 1997

1000 superloops 10 superloops - 1000



Sea Ice Pressure Sea Ice Pressure janjan 1 19971 1997



Mean QuantitiesMean Quantities

Are the error random and do they average out Are the error random and do they average out 
with time?with time?



Mean January 1997Mean January 1997
2 2 outerloopsouterloops

2 superloop - 1000
Mean velocity



10 10 superloopssuperloops
Jan 1, 1997Jan 1, 1997

1000 superloops

2 superloop

10 superloops - 1000



Sea Ice ThicknessSea Ice Thickness
January January -- 19971997

2 outerloops

10 outerloops



Plastic Plastic vsvs ViscousViscous



Future WorkFuture Work

Costly to iterate until convergenceCostly to iterate until convergence
Develop a Develop a JacobianJacobian--free Newton free Newton RaphsonRaphson
methodmethod
ParralelizationParralelization of the codeof the code
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