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Context - Homogenization in Belgium

Project NOISELESS — Developing long-term homogenised climate series
Partners RMIB, BCC, VITO — Funded by Copernicus C3S NCP

e Temperature (minimum and maximum) - From 1880-1954 to 2024
e Precipitation - From 1880-1951 to 2024

e Monthly scale, previously homogenized up to 2015

e Annual future updates
e Access from summer 2026 through C3S Climate Data Store and open
data platforms RMIB, BCC
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Purpose - Implement realistic processes

From Manual to Operational

— Research # Practical operation

Operable by data scientists (non-statisticians, non-researchers)
Accounting for limited time & staff ressources

Towards sustainable homogenization
- « Easily » updatable series, maintainable scripts
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Approach — Choice of software

e Leverage existing work
Build on operational solutions to avoid duplicated or isolated efforts

* Free & Open Source
Supports transparency, reproducibility and open science

e Operational standards
Reliability, scalability, maintainability
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Approach — Choice of software

e Semi-automatized HOMER! (HOMogenization software in R)
Iterative cycle
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e Adapted from the automatic setup BART>
Developed by Magnus Joelsson from Swedish Meteorological and
Hydrological Institute (SMHI)
Gradual automation
Re-introduction of scientist’s expertise
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(Semi-)Automation of HOMER

e Break evaluation
Scoring system - From BART
Weighted sum of ‘evidences’
(detection & metadata)
Threshold for break acceptance
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(Semi-)Automation of HOMER

e Procedure standardization
Highly iterative procedure (>5 correction rounds)
Top-to-bottom approach
Varying break acceptance threshold
Analysis of breaks interdependence
Optimization of breaks unsupported by metadata

> Significant time gains & reduced risks of over-homogenization
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(Semi-)Automation of HOMER

e Selection of reference series
Multi-criteria selection of reference series - From BART
Remove the evidences of a break from poorly correlated reference series
& threshold for minimum detectable amplitude (pairwise detection)
— Thresholds easily adaptable by the user

e Integration of metadata
Into the scoring system
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Challenge — Metadata management

eBottleneck : Upstream collection and selection

of relevant metadata * .._ ;; |
*Al assistance: Large language model summarizes === oo
each report, email, table in less than 30 words e i -
Scientist filter and assign metadata events P

Still requires manual filtering and scientist’s insight

e Scope larger than the project — Data
management
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Operationalizing

e Process optimization
e Standardization

e Implementation

e Maintenance

e Capacity building
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Beyond an homogenization project

e Holistic approach at institute scale
- Balance project vs long-term needs
- Data engineering

e Knowledge transfer & Collaboration
- Build on documented practical work
- Document the operationalization process itself
- Facilitate method accessibility for non-researchers
- Better operationalization comes from dialogue among practitioners
and with researchers
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Thank you for your attention

mel.brehon@meteo.be
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