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Document Information

Deliverable Title Final version operational toolbox online

The CLIMAAX CRA toolbox includes all improvements made in Task
6.2 and is accessible as an online handbook (handbook.climaax.eu).
Brief Description All source code is available on GitHub and Zenodo. This deliverable
declares v2026.04.1 as feature complete, though maintenance and
uptake of external contributions will continue.
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Abbreviations and acronyms

Abbreviation / Description

acronym
CRA Climate risk assessment
DOI Digital object identifier
WP Work package
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Executive summary

This deliverable presents a feature-complete version (v2026.04.1) of the CLIMAAX climate risk
assessment toolbox, delivered as part of the open-access online handbook.

The handbook integrates the CRA framework developed in WP1 with an operational toolbox
consisting of 14 executable workflows covering a broad range of climate hazards and risk
applications. The workflows are embedded in the handbook alongside guidance, examples and
instructions for execution in different computing environments. The handbook further includes
resources such as links to relevant providers of European- and global-scale datasets, information
on how to access support from the project, and documentation tailored to users with varying
technical backgrounds. All content and software are maintained in an open-source GitHub
ecosystem, with releases versioned, documented and citable via Zenodo.

With major feature development concluded, focus shifts to maintenance and uptake of
community-driven features and applications.
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1 Introduction

The climate risk assessment (CRA) handbook developed by the CLIMAAX project was first
released to the public in June 2024 (milestone M3.4; version v2024.06.0) and has been
continuously developed since.

This deliverable marks version v2026.04.1 of the CLIMAAX CRA handbook as feature complete in
the context of task T6.2 (Improvement of the Toolbox and Framework). While major developments
by the project partners are thus concluded, WP6 will continue to provide maintenance and bugfixes
for the handbook and engage in the take-up of community-driven additions, leveraging CLIMAAX's
open-source approach for the handbook and the surrounding software and content ecosystem.

The online version of the handbook is the demonstrator of the feature complete version. A brief
overview of the handbook and its implementation is provided in the following.

2 The CLIMAAX CRA Handbook
The handbook is accessible as a public website at handbook.climaax.eu (Figure 1).
2.1 CRA framework

The handbook contains a description of the CRA framework developed in WP1'. This description is
a condensed user-friendly version of deliverable D1.4.

The framework is presented on the website with text blocks, info boxes, illustrations, tables, cross-
references and external references to additional relevant online material, e.g. from the IPCC and
Climate-ADAPT. Each of the five framework steps is accompanied by an introduction video and
guiding questions that support practitioners in applying the framework.

2.2 Toolbox with workflows

The risk analysis toolbox? in the handbook provides users with workflows to select, access,
process, combine and visualise hazard, exposure and vulnerability datasets from open providers.
These workflows present a starting point for users to create a quantitative assessment of climate-
related risk at the local and regional scale. They further encourage and allow for the integration of
local data to increase regional relevance beyond what is possible with datasets from providers of
global- or European-scale information alone.

Workflows are implemented as executable Jupyter notebooks, combining text-based descriptions,
software components and visual outputs. Static copies of the workflow notebooks, configured
with examples of produced outputs, are embedded into the handbook website. Alongside,
instructions? are provided on how to import the notebooks into different computational

T handbook.climaax.eu/CRA_steps/framework.html
2 handbook.climaax.eu/CRA_steps/analysis/workflows.html
3 handbook.climaax.eu/notebooks/workflows_how_to.html
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environments (depending on availability for the user), where they can be customised and executed
as software.

= ©
climate ready
@ meecadegons | GLIMAAX CRA Handbook
Q, Search =+ K
About us Regional Climate Risk Assessment Resources
The CLIMAAX project Navigating Climate Risk Assessments (CRA): CLIMAAX guides you through your regional Climate Risk
Mission on Adaptation Assessments and provides you with tools and datasets for the assessment.

How to start

Join the community

Do you have an up-to-date climate risk assessment for
your region?

Engage with other regions

Contribute to the Handbook

A regional climate risk assessment is often needed to design or update a climate adaptation and/or risk

CRA steps
P management plan. Regular updates are needed considering changing climate risk profiles!

What is the CLIMAAX Framework?

Before you start v HAZARD x x VULNERABILITY = RISK
Scoping

-> Changing trends in climate hazards (extreme weather or hydrological conditions)
Changing exposure (due to evolving land use or infrastructure layout)
-> Changing vulnerability patterns (due to dynamic population structures)

Risk Exploration

Risk Analysis v
Key Risk Assessment

Monitoring and Evaluation

Before starting your climate risk assessment, it is recommended to make an inventory of potential hazards

Integration in Climate Risk affecting your region and sketch the policy context where the CRA will be used.

Management
rinciples

Risk workflows h k il

The Framewor
How to use risk workflows v
M RIVER & COASTAL FLOODS The CLIMAAX CRA Framework is designed to support you in your
# HEAVY RAINFALL - regional climate risk assessments in five participatory steps while

ensuring social justice and equity.
{If HEATWAVES v

DROUGHTS ~ - Read more about the CLIMAAX Framework

& FIRE v
@ snow v

The Workflows
@ wiND v
MULTI v The CLIMAAX CRA Workflow provides tools and datasets that you

can use for your regional climate risk assessments. The Workflow is designed in such a way that it can be used
Resources by any region while maintaining a high level of flexibility to adjust it to the needs of your region! This might
Support - include replacing European datasets with local datasets, adjusting parameters of the assessment, or changing

Guiding questions and answers the visualization.

Figure 1: Screenshot of the handbook homepage. https://handbook.climaax.eu

14 workflows to assess various climate hazards and/or risks are available in v2026.04.1:

¢ River floods (flood maps)

¢ River floods (discharge statistics)

o Coastal floods

¢ Flood building damage and population exposed
o Extreme precipitation

e Urban heatwaves

¢ Relative drought
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e Agricultural drought

e Wildfire (machine learning approach)

e Wildfire (Fire Weather Index)

o Fire Weather Index response model

e Heavy snowfall and blizzards

e Windstorm

e Heatwave and precipitation risk assessment for infrastructure

2.3 Additional resources

The framework and workflows are accompanied by supporting resources in the handbook to
enhance their usability. These consist of information on the support offerings of CLIMAAX#,
experiences with the framework’s guiding questions from the pilot regions, an FAQ and glossary,
links to external sources of hazard, exposure, vulnerability and risk data, and information on the
software used to implement the workflows, targeted at users that have no or only little experience
with these tools.

2.4 Updates and releases

Handbook updates have been delivered continuously since the first release and new releases have
been declared at convenient intervals. These updates included

¢ new and improved workflows and workflow components,

¢ additional guiding materials for the framework,

e expanded documentation of workflows and supporting resources,
e bugfixes and performance improvements,

and have ensured the operational status of the toolbox through active maintenance of the
software environment. Developers prioritised features and fixes based on user requests and
feedback collected at the WP6-run service desk and through the GitHub platform.

Releases are assigned a version identifier according to a calendar versioning scheme with
structure vYYYY.MM.n, where YYYY is the four-digit year and MM the two-digit month of the time of
release and n is a counter that starts at zero in a given month and increases by one with every
release in that month. E.g., v2026.04.1 is the second handbook release in April 2026.

All releases are accompanied by release notes® which provide users with summaries of changes
between releases and inform about issues that require their attention. Releases are also citable as
publications on Zenodo. The general DOI for the handbook is 10.5281/zenodo.18186357.

4 handbook.climaax.eu/resources/support.html
5 github.com/CLIMAAX/crabook/releases
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2.5 GitHub ecosystem

The Handbook website is the static frontend of a wider interactive and open-source Handbook
ecosystem. This ecosystem is anchored in the CLIMAAX GitHub organisation (Figure 2), where all
developments take place.

CLIMAAX

‘ ‘ climate ready regions

A 68 followers 69 https://www.climaax.eu m company/climaax 69 https://zenodo.org/communities/cli...

(D) Overview [J Repositories 16 ) Discussions [ Projects @ Packages A People

README. md
CLIMAte risk and vulnerability Assessment framework and toolboX

Climate Risk A 1ent Handbook - Release Notes « Regional applications catalogue « Forum

Workflow repositories

Floods - Heavy Rainfall - Heatwaves - Droughts « Fire « Snow « Wind « Multi

Pinned
B crabook Public [ examples ' Public
Climate Risk Assessment Handbook Regional workflow applications catalogue
@®css wiis ¥s Y2
B dashboards Public B binder-env Public
Data dashboards for the CLIMAAX CRA Handbook CLIMAAX environment repository for binder
JavaScript @ Dockerfile Y41

Figure 2: The CLIMAAX GitHub organisation front page. https://github.com/CLIMAAX

CLIMAAX/crabook® is the central GitHub repository that hosts the handbook source code and
website configuration. Changes to this repository by authorised users automatically refresh the
handbook website. The workflows are integrated into the CLIMAAX/crabook repository from eight
hazard-specific repositories, where users can access the notebooks and download them for
execution. Also integrated is a repository for data dashboards created specifically for handbook
users. References between the handbook website and the handbook repositories link the
ecosystem and its frontend for users and developers. A GitHub discussion space is set up as a
community forum and issues and pull requests are enabled for all repositories to allow for
community contributions. A contribution guide in the handbook additionally steers users to the
CLIMAAX/examples’ repository where advanced users can submit customised workflow
applications as inspiration for other practitioners.

6 github.com/CLIMAAX/crabook
7 github.com/CLIMAAX/examples
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2.6 Rationale for the open-source, web-based handbook approach

The presentation of the handbook as a website has proved itself as a practical approach to deliver
the framework and workflows to users. It is highly available and accessible for users, easy to
update and maintain for developers and allows for flexible organisation of content with integration
of various media (text, images, videos, software, interactive dashboards, ...).

Hosting of resources on GitHub provides transparency of developments and tools to collaborate
and involve the community. Developers are supported by automation and release management
features offered by the platform as well as integration with a wide range of existing online
services, e.g., binder, where users can try out CLIMAAX workflows in a temporary executable
environment.

3 Conclusions

Release v2026.04.1 of the CLIMAAX handbook marks the end of major feature developments by
the CLIMAAX partners. 29 releases have been declared since the initial public launch of the
handbook with regular incremental updates to the framework, toolbox and surrounding ecosystem.
WP6 will continue to support the handbook with bugfixes and regular maintenance while it
operates and welcomes community contributions.

Deliverables D6.1, D6.2, and D6.3 will report in detail on WP6's handbook development activities
and associated support activities in the future.
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