
The marine 
restoration
digital toolbox



18 Partners in 7 countries



Why make a “digital toolbox” for marine 
restoration best practices? 

• Marine restoration community 
is small but developing
• EU Nature Restoration Law 

(adopted June 2024) will lead to 
rapid community growth
• Potential for greenwashing! 

• Difficult to say what is “successfully 
restored”, what methods to use for 
monitoring, where to find 
permit/funding guidance and much 
more



What is the digital 
toolbox?

A series of interactive 
applications to support the 
development, 
implementation, and 
monitoring of marine 
restoration projects. 



How does the toolbox 
accomplish this?

1) Direct users to existing 
resources/networks 
[through our website hosted 
in SER’s Restoration 
Resource Centre]

2) Produce tool demonstrators 
[hosted on Blue-Cloud]
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A fully modular collection 
of tools

Possible to add new tools 
• Open to the inclusion of new 

habitats

• Using platforms/infrastructure that 
is already familiar and common for 
ease of system transfer

All dimensions of the toolbox are possible to 
build off of



The challenges behind open 
science

Sense of data “ownership”
• “Publish or perish”

• Lack of knowledge in the ecology 
community about how to 
implement FAIR principles

• Feeling making data available (e.g., 
through EMODnet) is not 
pressing/difficult/additional 
challenge



A recap on the website (co)-design process



Who will use the marine restoration 
toolbox?

• Worked with a design firm to 
help defining users and their 
needs 
• Made “user profiles” based on 

interviews with potential users

• Website design/content based 
on users’ needs/wishes and 
“user journey”

*Extremely difficult to generalize across Europe



Through interviews with several «Sallys/users» we mapped the restoration journey and categories of tools 
Sally needs (e.g., funding guidance, permit guidance, low-cost monitoring methods).



Example of how the “user journey” 
informed the website design

• The “sock drawer” problem 

• Structure follows the “Standards 
of Practice to Guide Ecosystem 
Restoration”

• Iterative testing (SER conference, 
here)



The Blue-
Cloud marine 
restoration 
virtual lab



What is in the marine restoration virtual lab?

• 2 tools currently online

• 7 more in planning phase (5 
digital twins, 1 multi-criteria 
area selection tool, 1 more 
system-specific protocol 
development tool)



Tool catalogue 
(can be 
accessed on 
marine 
restoration 
toolbox)



Aims of our tool 

• Monitoring intertidal habitats 
using remote imaging is difficult 
due to tides and cloudy days
• BioIntertidal mapper selects images 

where tide is low and no clouds

• In our tool, we allow for selecting 
indices beyond NDVI

• Making the work accessible to 
people not able/willing to read a 
journal article for academic 
audience (in a Jupyter notebook 
with text explanations)

Haro et al. 2023



MRVL Tool Catalogue – Marine Restoration Toolbox 
(climarest.wpenginepowered.com)

https://climarest.wpenginepowered.com/mrvl-tool-catalogue/
https://climarest.wpenginepowered.com/mrvl-tool-catalogue/




MRVL Tool Catalogue – Marine Restoration Toolbox 
(climarest.wpenginepowered.com)

https://climarest.wpenginepowered.com/mrvl-tool-catalogue/
https://climarest.wpenginepowered.com/mrvl-tool-catalogue/
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