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In this study, we present an innovative Artificial Intelligence-based sea ice forecasting system designed to predict sea ice concentration up to
three days in advance. By leveraging satellite imagery, marine and atmospheric forecast data, our system focuses on the Kara Sea with a high
spatial resolution of 0.05x0.05 degrees, continuously refines its predictions, providing reliable and timely information for decision-making in
maritime operations and environmental monitoring. It is crucial for ensuring navigational safety and optimizing resource management in the
Arctic region. Furthermore, the system’s scalability and adaptability to other regions underscore its potential for broader application in the
Arctic sea ice monitoring.
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For the project, we choose the Kara Sea because it has:

- Intense sea ice dynamics
- Significant economic importance
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Data Results and Conclusion

Copernicus Marine Data Store (CMEMS): Ensemble RMSE

v'Global Ocean Physics Analysis and Forecast (0.083° x 0.083°, 1 Nov 2020 to now) - : “ RMSEs for Tei‘{ial ?nd enStefT)bclj? Sia
v Global Ocean Physics Reanalysis (0.083° x 0.083°, 1 Jan 1993 to 31 Dec 2020) ‘t%eatco"‘cgﬂrra “;”nsg;f;f: S "‘Sy‘siae n‘i

vArctic Ocean - High resolution Sea Ice Concentration and Sea Ice Type L& S e - _ consistently  outperforms the

(1 x 1 km, 1 Dec 2020 to now) Nal S || inertial forecast, which is essential
v'Global Ocean - Arctic and Antarctic - Sea Ice Concentration, Edge, Type and Drift @ oa @i | L gl for accurate short-term sea ice
(OSI-SAF) (10 x 10 km, 1 March 2005 to present) | pi N B 2C | | prediction, and maintains stability

v'Global Ocean Sea Ice Concentration Time Series REPROCESSED (OSI-SAF) Lt - Bl - B throughqut the .fqrecast perlqd.
(25 x 25 km, Since 1 Jan 1979) o »  Correlation coefficients and bias

metrics confirm these findings.
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