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SURF: Current operational Regional Land
Surface Data Assimilation (LSDA) system
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https://hsaf.meteoam.it/Products/Detail?prod=H31
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Observations
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Met Office regional requirements
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=MetOffie  Next generation regional LSDA
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[ Coupled model background state J
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® HaI’mOnISEd mU|tI-Val'Iate SyStem fOI’ 'l Common framework
consistent analysis of all current :

. bl E . t t dt Land surface Atmospheric
variables. Easier to extend to new DA Byster s
analysis variables and observation types

* Leverage existing code by extending
. . . nalysis Analysis
atmospheric observation processing e nnis < better consistency_ increments
« Align with atmospheric DA to facilitate
stronger coupling in the future [ Coupled model analysis state ]

www.metoffice.gov.uk © Crown Copyright 2024, Met Office
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Plans: Next Generation DA

Using JEDI: Joint Effort for Data assimilation Integration code framework developed by
the Joint Centre for Satellite Data Assimilation (JCSDA), we will create a regional data
assimilation system to replace SURF.

JEDI

offers modularity and flexibility using a generic object-oriented (C++) programming

is based on a standard interface between models, observation, and data assimilation
algorithms.

IS agnostic to the model and method choices reducing need for customised code in
operational systems

is collaborative and advances quickly (github)

makes system development easier via use of configuration files (yaml) to experiment with
new observations or methods (separation of concerns)

www.metoffice.gov.uk © Crown Copyright 2024, Met Office


https://www.jcsda.org/jcsda-project-jedi
https://www.jcsda.org/jcsda-project-jedi
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Plans: Next Generation DA

The Met Office has 2 projects to implement JEDI for our next generation DA systems:

JOPA: JEDI-Based Observation Processing Application

New observation processing system will select, quality control, bias correct and
transform observations as required for assimilation.

JADA: JEDI Application for Data Assimilation
Brand-new DA system.

www.metoffice.gov.uk © Crown Copyright 2024, Met Office
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First steps for Next Generation LSDA

* We will use current operational observations.

NG LSDA must use an ensemble DA method to provide initial conditions for our
ensemble NWP system.

» Observation processing will build on JOPA capability introduced for our atmospheric DA.

« Aim is to align LSDA with atmospheric DA. Choice of DA method should enable future
enhanced coupling between atmosphere and land surface.

* Global LSDA will use an ensemble of 3D-Vars because the atmospheric DA will be a
variational system.

* Regional LSDA will follow the atmospheric DA where the plan is to use an Ensemble
Kalman Filter. The atmospheric regional DA development has not started yet.

www.metoffice.gov.uk © Crown Copyright 2024, Met Office
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Summary

Current SURF LSDA operational system is no longer under scientific
development

SURF technical development to work with LFRic globally is complete

Met Office has adopted the JEDI framework for processing observations (JOPA)
and performing DA (JADA)

JEDI is a collaborative effort with JCSDA
JEDI framework is flexible, modular and agnostic (to observations, model, etc.)

Next Generation JEDI-based LSDA will start by assimilating the same
observations that are in operations now

LSDA will be harmonised producing a single multi-variate analysis
LSDA methods will align with atmospheric DA methods for easier coupling

www.metoffice.gov.uk © Crown Copyright 2024, Met Office
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Please get in touch with any questions
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