SCOR WG 173: Observational Requirements in the Context of Al prediction systems for Sea Ice
(ORCAS)

Co-chairs: Clare Eayrs (NYU, USA), Lorenzo Zampieri (ECMWF, Germany), Malte Miiller (Norwegian
Meteorological Institute / University of Oslo, Norway)

1. Brief summary with the main highlights (200-300 words)

ORCAS was approved as SCOR WG 173 in November 2025, building on a year of preparatory activity as
a WMO WWRP PCAPS Task Team that began in February 2025. The group brings together developers
of Al-based sea ice prediction systems and polar observational scientists to determine which
observations are most needed to train, initialise, and evaluate the new generation of data-driven
forecast models.

Highlights of the first reporting period:

e Community workshop. ORCAS held its first community workshop on 10-11 February 2026, run
as two repeated online sessions to span global time zones. Thirty-one people registered and
participants joined from Europe, North America, Asia, Africa, and Oceania; around 60%
identified as early-career researchers.

e Community building. Five online meetings featuring invited presentations about emerging Al
systems (MET-AICE, AlI-DOP, FloeNet), a growing community mailing list (30 members), and a
perspective article for Eos.

e ORCAS presentations at Arctic Al Workshop (talk), ICWG-DA (poster) in June 2026 and the
ECMWEF Second Observational Campaigns Workshop (talk, July, 2026), with a digital poster at
the SCAR Open Science Conference (August 2026)

2. Activities since previous report to SCOR (e.g., virtual or in-person meetings, email discussions,
special sessions). Limit 1000 words

ORCAS Community Workshop (10-11 February 2026)

The WG's first community workshop, "Connecting Observations and Al Sea Ice Prediction Systems",
was held online as two repeated two-hour sessions to accommodate participants around the world.
Thirty-one people registered; participants joined from operational centres (ECMWF, DMI, Met
Norway, NOAA), research institutes (AWI, NERSC, Alan Turing Institute, BAS, Climate Central), and
universities across Europe, North America, China, South Africa, and Australia. Around 60% of active
participants identified as early-career researchers. Scene-setting talks covered the ORCAS mission, the
rapid rise of Al forecasting, sea ice observations in the post-MOSAIC era, and the diversity of forecast
user needs.

The workshop produced four key community recommendations: (1) focus ORCAS on physical realism
evaluation (stress tests, perturbation experiments, and process-based case studies), complementing
skill-based intercomparisons such as SIPN/SIPN South; (2) develop a curated validation dataset suite;
(3) treat sparse field observations as sources of derived products and process benchmarks rather than
raw training data; and (4) prioritise sea ice thickness, especially Antarctic thickness and snow depth,




as the top observational gap. A workshop report has been circulated to the community:
https://doi.org/10.5281/zeno0do.19543215

Regular online meetings

ORCAS has met online roughly every two months, rotating meeting times across time zones to enable
global participation. Most meetings combine an invited science presentation with working discussion.
Since June 2026, the science presentations have been opened to the wider community.

e December 2025: MET-AICE, Met Norway’s operational 5 km Al Arctic sea ice concentration
forecast system, and the importance of choosing evaluation metrics that are independent of
training loss functions to avoid misleading conclusions.

January 2026: Planning for the February community workshop
March 2026: Development of the community literature review
April 2026: AlI-DOP, ECMWF’s end-to-end Direct Observation Prediction system that forecasts
directly from heterogeneous satellite and in situ observations.

e June 2026: FloeNet, a mass-conserving graph neural network emulator of the GFDL sea ice
model that predicts mass-budget tendencies (accepted in Geophysical Research Letters).
Eighteen participants joined this meeting, the first time we opened our science talks to the
wider ORCAS community.

The Co-Chairs meet online each week to track activities and plan upcoming meetings.

Presentations at meetings and workshops
® Presentation at the PCAPS Steering Group semi-annual meeting, February 2026
Arctic Al workshop (presentation), 15 June 2026
IICWG-DA (poster), 16-19 June 2026
ECMWF Second Observational Campaigns Workshop (presentation), 29 June — 3 July 2026
SCAR Open Science Conference (digital poster), August 2026

Literature review

The group is systematically reviewing how published Al sea ice prediction systems use observational
data for training, initialization, and validation, cataloguing the specific products used (e.g., passive
microwave concentration, CryoSat-2, ERA5) and how uncertainty is handled.

The review is run as a community-editable catalogue, publicly announced via SCOR News
(https://scor-int.org/2026/05/12/contribute-to-orcas-literature-review/), and will underpin a
descriptive community paper on Al sea ice prediction models and the observations they use.

Sea Ice Thickness Dataset

Preparatory work towards scoping a curated, quality-controlled sea ice thickness dataset as a
contribution to observation-driven forecast systems. We held a meeting that discussed opportunities
to collaborate with ECMWF’s Direct Observation Prediction team.

Collaboration

ORCAS coordinates closely with the PCAPS programme and its other task teams, and has established
links to SIPN/SIPN South, SOQS, CliC/ASPeCt, and the Antarctica InSync planning process through the
OAISIS working group.




3. Documents published since previous report to SCOR (e.g., peer-reviewed journal articles,
reports, Web pages) and should be limited to publications that resulted directly from WG
activities and which acknowledge SCOR support

WG 173 was approved in November 2025; no peer-reviewed publications have yet been completed
under SCOR support. The following outputs resulted directly from WG activities:

1. PCAPS blog post introducing ORCAS (Jan 2026). [Bridging the gap between Al and
observations for sea ice forecasting: a new working group (ORCAS) — PCAPS]

2. ORCAS Community Workshop report (February 2026). Summary of community
recommendations on evaluating Al sea ice prediction systems; circulated to participants and
the PCAPS community. [Add URL]

3. PCAPS blog post describing the ORCAS community workshop (March 2026) [ORCAS
community workshop highlights — PCAPS]

4. ORCAS community literature-review catalogue (living web resource): community-editable
catalogue of Al sea ice prediction models and the observations they use, announced via SCOR
News, 12 May 2026. https://scor-int.org/2026/05/12/contribute-to-orcas-literature-review/

5. EOS article (mid review - responding to first round of review comments) "Observations to
Build and Evaluate Al Sea Ice Forecasts"

4. Progress toward achieving group’s terms of reference. List each term of reference separately
and describe progress on each one. Limit 1000 words

ToR 1 — Design validation scenarios

Preliminary. The February 2026 workshop produced community consensus on scenario design
principles: organise campaign and process-study data (e.g., MOSAIC) into validation suites by physical
theme, in a unified format intended for consistency testing rather than leaderboard ranking
(“collection, not perfection”). A community catalogue of candidate datasets and models is being
assembled, to be hosted on GitHub.

ToR 2 — Evaluate Al model performance

Preliminary. Initial verification experiments compare ECMWF AIFS configurations, Ice-kNN, and MET-
AICE against SvalMIZ buoy data. Preliminary results show that explicit sea ice/ocean model
components reduce near-surface temperature errors, with a persistent cold bias common to all
configurations. Through the meeting presentation series, the group has reviewed evaluation practice
across operational and research systems, including the principle that evaluation metrics should be
independent of the loss functions used in training. The workshop recommended combining traditional
metrics (RMSE, anomaly correlation, ice-edge distance) with structural and process-based diagnostics.

ToR 3 — Assess the physical consistency of Al systems

Not yet officially started. Concrete physical-consistency experiments are planned as the validation
scenarios mature in year 2. A protocol based on initial conditions perturbations is being developed
jointly by members of the task team, based on the results in Hahner et al. 2026
(https://doi.org/10.48550/arXiv.2604.25559).

ToR 4 — Recommend future observational priorities



https://www.wwrp-pcaps.net/news/orcas-task-team?rq=orcas
https://www.wwrp-pcaps.net/news/orcas-task-team?rq=orcas
https://www.wwrp-pcaps.net/news/orcas-community?rq=orcas
https://www.wwrp-pcaps.net/news/orcas-community?rq=orcas
https://doi.org/10.48550/arXiv.2604.25559

Early progress through two strands. First, an ongoing systematic literature review is cataloguing the
observational data actually used by published Al sea ice models, including products, resolutions, and
the (often blurred) distinction between training, initialisation, and validation data. Second, the
workshop identified clear community priorities: sea ice thickness is the top gap; near-real-time
availability of thickness data limits operational Al systems; and subseasonal-to-seasonal models need
long, consistent records (20+ years) that few variables beyond concentration currently provide. Links
have been established to Antarctica InSync planning (via the OASIS working group on Al-informed
observing system design) and the group intends to engage with IPY5 planning, as encouraged by the
SCOR Capacity Development Committee.

ToR 5 — Foster collaboration

Strong progress. The February 2026 community workshop brought Al developers, observationalists,
and hybrid researchers together, with ~60% early-career participation; a community mailing list now
extends the group beyond its formal membership. The monthly presentation series has put model
developers (AIFS, Ice-kNN, MET-AICE, GraphDOP, FloeNet, Al-DOP) in sustained dialogue with field
and satellite observation experts. ORCAS works within PCAPS alongside its other task teams (including
the Distributed Observation Networks team) and engages SIPN/SIPN South, SOOS, and CliC/ASPeCt.
The user dimension is also developing: the workshop mapped user communities (maritime
operations, ice services, search and rescue, Indigenous communities, policy) and recommended
developing user-requirement matrices.

5. WG activities planned for the coming year. Limit 500 words

The group plans to hold its first in-person meeting in July 2027 as a side meeting of the IGS Sea Ice
Symposium. This meeting will provide an opportunity to review progress across the Terms of
Reference, refine priorities for the second half of the WG’s lifetime, and advance collaborative work
on validation datasets, physical-consistency testing, and observational recommendations.

ORCAS will release a first version of its curated sea ice thickness training dataset through a public
GitHub repository. The initial release will bring together selected remote sensing and campaign
datasets in a consistent, documented format, with guidance on their appropriate use for training of Al
sea ice prediction systems.

The community literature review of observational data use in Al sea ice models will be developed
toward a descriptive peer-reviewed publication. The paper will synthesise which observations are
currently used for training, initialisation, and validation, identify common methodological limitations,
and highlight priority gaps for future observing systems.

The group will continue its approximately two-monthly online meetings, with meeting times rotated
to support global participation. Invited scientific presentations will remain open to the wider ORCAS
community, strengthening exchange between model developers, observational scientists, operational
centres, and early-career researchers.

ORCAS members also plan to contribute to a sea ice modelling session at the IUGG General Assembly
in July 2027. This will provide a platform to present WG progress, broaden engagement with the




international sea ice and modelling communities, and connect ORCAS activities with related initiatives
in polar prediction and observing-system design.

6. Isthe group having difficulties expected in achieving terms of reference or meeting original time
schedule? If so, why, and what is being done to address the difficulties Limit 200 words

The group is not experiencing significant difficulties and is on or ahead of its proposed schedule: the
community workshop foreseen for the end of year 1 was held in month 3 of the WG’s formal lifetime
(February 2026), benefiting from the group’s preparatory year as a PCAPS Task Team. The main
practical challenge is the familiar one of coordinating a globally distributed group across all time
zones, which we mitigate by rotating meeting times and running duplicate workshop sessions.
Scientifically, the scarcity of long, consistent observational records beyond sea ice concentration
constrains how comprehensively Al systems can be evaluated; identifying and communicating these
gaps is itself a core WG objective (ToR 4) rather than an obstacle to it.

7. Any special comments or requests to SCOR. Limit 100 words.

We thank the SCOR Capacity Development Committee for its constructive feedback (March 2026). We
would welcome SCOR’s offer to facilitate connections between ORCAS and IPY5 capacity-
development and training initiatives, so that our recommendations on observational requirements for
Al prediction systems can feed into IPY5 planning at an early stage.

Additional information can be submitted and may be posted at the SCOR Annual Meeting webpage at
the discretion of the SCOR Executive Committee Reporter for the WG and the SCOR Secretariat.



