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Modelling limitations – until May 2026
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• uniform ice thickness

• no snow accumulation in the atmospheric model

• Substantial temperature biases over sea-ice surfaces

• Implications for ice growth at longer forecast time

Biases of different reanalysis surface 
temperature against in-situ observations



Evaluating the impact of snow over sea-ice in the ECMWF IFS – in situ & satellite
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• Improved surface temperature of 
short-range FC

• Variability of satellite surface 
temperature much lower than in-situ
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Arduini et al. 2022

Observations: in-situ

Observations: satellite

Ctl (no snow) Multi layer snow

Evaluation using in situ observations from N-ICE2015 campaigns and co-located CMEMS satellite observations, 
Jan/Feb 2015

Arduini, G., Keeley, S., Day, J. J., Sandu, I., Zampieri, L., & Balsamo, G. (2022).
On the importance of representing snow over sea-ice for simulating the Arctic boundary layer. JAMES,. https://doi.org/10.1029/2021MS002777



Importance of accurate sea-ice for weather forecasting
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Arctic Cyclone case 15th March 2019:

Different sea-ice products :

Induced differences in temperature
by only changing the sea-ice product 

Cyclone North of Svalbard

Müller et al. 2023, Weather Forecasting
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OpenMetBuoy 



Svalbard Marginal Ice Zone Campaign - 2024
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Coupled atmosphere-ice-wave system 
during the measurement period:

A: Persistent cold air outbreak, 
turning toward easterly winds

B: Sea-ice break-up north of 
Svalbard 

C: Storm system from the south 
with strong southerly winds and 
large waves 

D: Retreat of the sea-ice. Sea-ice 
edge very defined 



Model intercomparison: Weather / Sea-ice and Wave prediction systems 
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Forecast model intercomparison 

Category A:  Coupled atmosphere-sea ice models
7 dynamical models + 2 ML-based models

Category B: “Stand-alone” sea-ice (drift) models
6 dynamical models + 1 ML-based model

Category C: Coupled wave-sea ice models
5 dynamical models

45 Researchers from North America and Europe met 
in Oslo to discuss how to use the campaign data in 
their forecasting systems



SvalMIZ2024 - Quality Control

- Quality controlled observation
- Station is still on the ice floe
- Solar incoming radiation below 100W/m2

- Ca. 60% of observations lost

- Distributed network
- Maximum of 20 buoys in parallel with mean 

distances of around 100km operated in mid-April
- 3-4 weeks of quality controlled temperature data

- Weather regime shift at around April 19.



Implementation of waves-in-ice in the ECMWF 
operational system (50r1)

Model Tuning - SvalMIZ 2024



Assessment of data driven models: sea ice forecasts during SvalMIZ-24
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15.04.2024Forecast initialized on:
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AI model of sea ice drift evaluation during SvalMIZ-24

Dashed lines are the observed trajectory
Solid lines are the forecast trajectory

15.04.2024Forecasts initialized from
25.04.2024to
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Examples of relevant model evaluation against in-situ observations
Near surface temperature evaluated against SvalMIZ-25
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Deployment of 21 buoys north of Svalbard 

- Deployment time from April/May 2025

https://odl.bzh/GyGURNvb

SvalMIZ 2025

https://odl.bzh/GyGURNvb
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Deployment of 19 buoys in the central Arctic

- Deployment time August 2025

ArctSum 2025



Gaining more understanding of model performance: Spectra example
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~51r1 ice break prototype50r1
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SvalMIZ 2026
Deployment of 18 OMBs North of Svalbard

More than 6 weeks of data from 14+ buoys!

Bulk energy flux and conductive heat flux estimates possible for the region.
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SvalMIZ 2026

• Assessment of models in 
NRT



Conclusions
• SvalMIZ campaign data is providing a rich source of in situ data to compare models with a range of 

situations

• Benefit from the good collaboration with the data providers to help us understand the data quality

• The low operating costs means multiple deployments which are helpful for capturing different synoptic 
situations and reduces chance of over fitting data to a particular situation.

• Provides a focal point for operational centres to assess model performance across a range of different 
systems.
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Planned: ArctSum 2026

Kronprins Haakon
Polhavet2050 Cruise KV Svalbard HiAOOS Cruise

10 Buoys 20 Buoys

Oden Cruise
3 Buoys
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SvalMIZ 2026
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