Coupled land-atmosphere data assimilation
developments in support of the next generation of Earth
system reanalyses and seasonal prediction systems:
The CopERnIcus Climate Change Service Evolution
(CERISE) project

Objectives Coupled land-atmosphere data assimilation

Evolution of the C3S reanalysis and seasonal prediction systems
with a focus on land
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Further reading on coupled assimilation (QJRMS 2022):
Coupled short forecast ] https://doi.org/10.1002/q|.4330

initialisation

» Enhancement of the quality of
user-relevant seasonal forecast
information by improving forecast skill |
and process understanding over land,

Proof of concept demonstration

» Demonstration of the proof of concept by delivering global and regional reanalysis
prototype datasets and seasonal forecast demonstrator datasets showing the
feasibility and the added value of the integration in the existing core service.

Unified ensemble-based land data assimilation (DA)

» Unified approach towards multivariate land DA (Herbert et al. QURMS 2024
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spread in the Integrated Forecasting System (Figure below, left)
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. Left: Normalised increase in skin temperature Ensemble DA spread in the IFS (full annual cycle
Wo rkplan and consortium period) when using SPP for Leaf Area Index and vegetation fraction, compared to current spread
obtain with no land surface perturbation. Right: Snow depth (m) ensemble spread (dashed lines)

and errors (solid lines) from September 2021 to June 2022 in HARMONIE-AROME, for control

Consortium: includes key partners in- (blue), open loop (orange), and ensemble land data assimilation experiment (green) in
volved in C3S operational reanalysis and HARMONIE-AROME.

seasonal prediction development and Increased ensemble spread and improved spread-skill in the global (IFS) and
production. regional (HARMONIE-AROME) reanalysis systems. (Blyverket et al. 2023, D1.1
Twelve partners from nine European Preliminary assessment of ensemble perturbation methods for the land-surface
countries (Denmark, France, Germany, assimilation systems https://www.cerise-project.eu/deliverables)..

ltaly, Norway, Portugal, Spain, Sweden,

and the United Kingdom). Reanalysis prototypes

ECMWF, Met Norway, SMHI, Météo-
France, DWD, CMCC, BSC, UK Met
Office, DMI, Estellus, IPMA, NILU.

- CERISE design, develop, produce and deliver a set of global and regional
scale reanalysis prototypes for future C3S service provision.

- Focus on improved consistency and long-term trends of land-atmosphere
Four-year project: 2023-2026 ECVs through progressive integration of the unified land data assimilation
developments conducted in the project.
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Surface air temperature anomaly for June 2024

CERISE includes prototypes for land and coupled reanalyses, and for the global
and regional domains. The Figure illustrates results from the first CERISE global
land reanalysis prototype ERA6-Land-Pv1

0. Credit: C3S/ECMWF)

Data: ERA5. Reference period: 1991-2020.
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