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European Centre for Medium-Range Weather Forecasts (ECMWF)

Inter-governmental Organisation, Established in 1975
= 35 States (23 Member &12 Co-operating States)
= Headquarter in Reading, UK, Offices in Bonn, Germany & Bologna, Italy

Operational Numerical Weather Prediction (NWP) centre
= Research institute and a 24/7 operational service

= Twice daily generation of operational weather forecasts

= Assimilation of 80 million observations/day

= Archive of Petabytes of observations and forecast data
IT infrastructure

= HPC facility globally one of the largest weather sites

= Cloud infrastructure for Copernicus services and the European Weather Cloud

= Climatological data : ~ Exabyte (EB) (daily growth of 300TB)
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Some European Initiatives and Projects involving ECMWF

»Copernicus Services (CAMS, C3S and contribution to CEMS) — Earth observation services
»Destination Earth — Digital Twin of the Earth

»DeployAl
»EO4EU
»BUILDSPACE
»CLIMRES
»MediTwin
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Funded by
the European Union

DeployAl project
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Al on Demand (AloD) — High-Level Architecture
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Common EU Data Spaces
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Common European Data Spaces

« Common European Data Spaces are secure, interoperable environments
that enable data to be accessed, shared, and reused across sectors and
borders in a trustworthy way.

Rich pool of data
(varying degree of
accessibility)
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countries
Full respect of GDPR \
—Technical tools for data pooling and sharing  — Sectoral Data Governance (contracts,
—Standards & interoperability (technical, licenses, access rights, usage rights)
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Copernicus Climate Data Store Connector (CDS connector)

A gRPC-based service that
provides the Copernicus Climate
Data Store (CDS) ERA5 data API

integrated within Al Builder

Lets users bring their own CDS
credentials, submit data pulls, and

retrieve outputs in different
formats.
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Ships with a small web Ul for
submitting jobs and visualizing
results..
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Funded by
the European Union

The EO4EU platform

* The EO4EU platform provides users with:

— A unified access to multiple and heterogeneous Earth Observation data sources,
leveraging Knowledge Graphs

— Workflow-based facilities for data processing, including Machine Learning

— Advanced visualisation interfaces (e.g. XR), along with a web-based Ul and REST
APls

Platform Controller

Central
Kubernetes Platform Configuration Management Auxiliary/Support
Manager Monitoring/Logging and Day2 Operations

Platform User

More at https://www.eo4eu.eu/platform
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https://www.eo4eu.eu/platform

How it all fits together
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Model-Context Protocol (MCP)

* Open protocol to integrate existing platforms with Large Language Models (LLMs)

* Main concept: make “Tools” available, through a server, to a client LLM

— We can think of tools as programs/functions which leverage API calls to achieve specific
goals

Tools come with a use-case oriented description in natural language
— Based on JSON-RPC
? * Why? Just exposing to an LLM existing APIs will not work well:
— LLMs are bad at choosing from a large set of endpoints
— APl descriptions are not (in general) use-case oriented

— LLMs need to understand through hints in natural language which tools to select to
achieve their goal

] - its gaining traction, e.g. Docker’s MCP hub: https://hub.docker.com/mcp
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https://hub.docker.com/mcp

Using MCP to integrate EO4EU and Al tools

EO4EU Platform

API MCP client MCP host

d Large Language
EO4EU Platform - Aad@_ Model (local or

remote)
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Demo
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Lessons Learned

« @, LLM context length is key

— If an API called by the MCP server is very verbose it will eat up context length

But: the MCP server can take care of filtering out unnecessary information
— There should be a 1 to many mapping between MCP tools and API calls
+ @ LLMs hallucinate (surprise surprise)
— This is a technological limitation

— LLMs loop indefinitely over tools sometimes

- ¥ Plugging in a different LLM to the same MCP server can change to a
significant extent the behaviour of the application
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