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SUMMARY

(3 B 2 o %)

[. Title:

Assimilation of sea ice products from satellite measurements in earth system

model

[l. Purpose and Necessity of R&D

The data assimilation of satellite-based sea ice products significantly impacts the
prediction of mid-latitude meteorological phenomena related to sea ice. Therefore,
it is essential to establish a data assimilation system for sea ice models. This
study aims to construct a sea ice data assimilation system for generating
long-term initial sea ice fields and to evaluate the performance of seasonal

prediction systems through this framework.

[ll. Contents and Extent of R&D

O Foundational research on the data assimilation of satellite-based sea ice
products.

(O Establishment of a satellite-based sea ice data assimilation system.

O Production of initial data for sea ice models using the data assimilation

framework.

IV. R&D Results

1. Foundational research on satellite-based sea ice data assimilation

(O Acquisition of long-term sea ice products.

(O Analysis of product accuracy and evaluation of input data suitability.

O Analysis of physical variable characteristics of CICE within the CESM
(Community Earth System Model).

(O Review of previous studies on sea ice data assimilation systems.

2. Construction of satellite-based sea ice data assimilation system
O Building the sea ice data assimilation experiment framework.
(O Conducting seasonal prediction pilot tests and sensitivity experiments.

QO Verifying system stability and resolving technical issues.



3. Production of sea ice model initial conditions
QO Ensuring the stability of the data assimilation system.

(O Evaluating the performance of the analysis fields generated by sea ice data

assimilation.

QO Investigating the feasibility of assimilating radiance from passive satellite

sensors and back-scattering coefficients from active sensors.

V. Application Plans of R&D Results

The satellite-based sea ice data assimilation system developed in this study can
be integrated into the seasonal prediction systems of Earth System Models
(ESM).

QO Improved prediction performance of ESMs can be utilized in economic sectors,
such as opening Arctic shipping routes, exploring natural resources, and

managing maritime activities.

(O The system provides a scientific basis for responding to the climate crisis and
preventing natural disasters.
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Sample Size - Cl Length Scatter Plot

Region: Beaufort_Sea
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(a) Timeseries of aggregated sea—ice extent (X 106 km?)
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(b) Timeseries of categorized sea—ice extent (X 106 km?)
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(a) Time series of sea-ice extent analysis
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(a) Time series of sea-ice thickness analysis
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(b) Time series of sea-ice thickness departure OBS
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DA experiment

Spin-up Ensemble spin-up (noDA, SICSITDA)
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Ensemble Mean SIE: noDA vs DA (SIC & SIT & SIC-SIT assimilated)
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Evaluation of forecast skill:
August 2019 monthly mean Sea Ice Concentration
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Ensemble Mean SIE: Forecasting from Apr/jun/Sep/Nov
(SIC & SIT & SIC-SIT assimilated)
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