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Summary of project objectives (10 lines max)
The project aims to transition the EC-Earth3 decadal prediction system from methodology
development to multi-member hindcast and forecast production. Building on the atmosphere—ocean
coupled assimilation framework developed in the previous SP project (spdkdrew), we will generate
initialized decadal predictions targeting the 1-5 year timescale relevant for CMIP7-DCPP activities
and WMO annual-to-decadal climate outlooks. The planned experiments include hindcasts for
1990-2025, forecasts for 2026—2028, initializations on 1 May and 1 November, and 10 ensemble
members per forecast, with each simulation extending over 5 years. In the later phase, the project will
prepare the transfer of the prediction framework from EC-Earth3 to the next-generation EC-Earth4

model.

Summary of problems encountered (10 lines max)
No major technical problems have been encountered so far.

Summary of plans for the continuation of the project (10 lines max)

Complete validation of the end-to-end EC-Earth3 initialization, hindcast and post-processing
workflow before scaling up production.

Finalize restart handling, CMORisation and data-delivery procedures to ensure robust use of
the 2027 computing allocation.

Start multi-member initialized hindcasts for 1990-2025 using 1 May and 1 November
initializations.

Produce near-real-time forecasts for 2026—2028 with forecast lengths of up to five years.
Assess prediction skill for key indicators, including global temperature, AMOC and ocean
heat content.

Prepare implementation and testing of the prediction framework with EC-Earth4 in the later
phase of the project.

List of publications/reports from the project with complete references

Mahmood, R., Yang, S., and Tian, T., 2026: Initializing climate predictions using climate states from an
atmosphere—ocean coupled assimilation system. EGU General Assembly 2026, EGU26-17142.
https://doi.org/10.5194/egusphere-egu26-17142.
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Summary of results
1. Transition from SPDKDREW to operational prediction production

The atmosphere—ocean coupled assimilation framework developed under SPDKDREW
(2024-2025) has been successfully transferred to the new project. The complete workflow,
including assimilation, prediction generation, CMORisation and post-processing, is operational on
ECMWF's Atos HPC system (Figure 1).
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Figure 1. End-to-end workflow of the atmosphere—ocean coupled assimilation and decadal prediction
system. The schematic shows the reconstruction of SST and SLP assimilation fields, the continuous
coupled assimilation run, extraction of restart files for decadal predictions, and subsequent CMORisation,
post-processing and evaluation of model outputs.

2. Initial DCPP-style hindcast production

Building on the atmosphere—ocean coupled assimilation framework developed in the previous SP project, the
first DCPP-style hindcast experiments have been successfully launched. Two coupled assimilation
integrations, initialized in January 1981 and January 1985, were used to generate restart files after different
nudging durations. These restart files provided initial conditions for a series of decadal prediction
experiments starting in November 1985, 1990 and 1995.

The successful completion of these experiments demonstrates the end-to-end functionality of the
initialization, prediction and post-processing workflow. Preliminary analyses show physically consistent
evolution of key climate indicators, including Atlantic Multi-decadal Variability (AMV) and AMOC strength
at 26.5°N (Figure 2). Detailed prediction-skill assessment will be conducted after completing a full set of
initialized predictions (also known as “hindcasts) which is currently ongoing. Here we show some
preliminary results from five individual DCPP test experiments initialized on 1 November from two
assimilation runs. These experiments were conducted to test how the different lengths of the combined
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atmosphere-ocean nudging affect the forecasts and if these forecasts show any signs of drift after
initialization. Both AMV and AMOC show similar evolutions during the predictions suggesting the length
of the assimilation period does not strongly influence the predictions. Important to note is that we did not
find drift in the predictions which is currently a major issue in decadal predictions (e.g. Mahmood et al.,
2025). However, these results are very preliminary and need to be investigated when a full set of hincasts is
available which may affect the conclusions discussed here. These and the forthcoming results from the
evaluation of a full set of hindcasts will form a major component of the next phase of the project.
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Figure 2. Preliminary DCPP-style hindcast experiments initialized from the atmosphere—ocean
coupled assimilation framework. Monthly mean of a) AMV and b) AMOC at 26.5°N is shown for
hindcasts initialized after different nudging durations. The successful production of these simulations
demonstrates the technical readiness of the prediction system for multi-member DCPP production.

3. Progress towards multi-ensemble production

The project objective is to produce multi-member hindcasts and forecasts following the updated
CMIP7-DCPP framework. During 2026, the focus has been on establishing the production workflow,
validating initialization procedures, and preparing ensemble generation for hindcast years spanning
1990-2025 and near-real-time forecasts.

4. Planned activities
The next phase of the project will focus on:

Production of multi-member hindcasts for 1990-2025;

Generation of forecasts for 2026-2028;

Initialization on 1 May and 1 November;

Extension of forecast integrations to 1-5 year timescales;

CMORisation and preparation of outputs for CMIP7-DCPP activities and WMO annual-to-decadal
climate outlooks;

e Preparation for implementation of the prediction framework within EC-Earth4.
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