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Terminology

► Expertsystem.com:  A Decision Support Tool (DST) is a 

software developed to support analysts and decision 

makers in making better decisions, faster. 

► Wikipedia.com:  A Decision Support System (DSS) is an 

information system that supports business or 

organisational decision-making activities.

► For the matter of ease: DST = DSS
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4 Questions towards DSTs

1. What decisions are to be informed or aided?

2. What kind of support is required therefore?

3. Who are the tool‘s end users?

4. How to implement the support as a tool?

It‘s going to get complicated…
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1 What decisions? 

► ESS assessment: How to assess? 

► ESS valuation: How to value? How to incorporate non-

monetary ESS?

► ESS management: How to prioritise ESS (hierarchy)? 

How to derive appropiate management options?

► …
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2 What kind of support?

► Aid communication between stakeholders

► Provide access to data for modelling (databases)

► Provide access to documents (search tools)

► Provide access to (structured and aggregated) 

knowledge (wiki system)

► Provide access to models

► …



www.waterjpi.eu

3 Wo are the end users?

► Ecosystem managers

► Scientists

► Restorationists

► Water boards

► Politicians

► People at the policy-science interface

► … 
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4 How to implement a DST?

► Documents

► Knowledge tables

► Standalone models

► Wiki systems

► Online models

► Interactive queries

To be clarified:

► Data requirements

► Data availability
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Complication

► Specific requirements are likely to limit generalisation!
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► Review of 17 DSTs against 8 criteria

► Uncertainty quantified

► Time required for application

► Free availability

► Level of development and documentation

► Spatial scalability

► Generalisability across ecosystems / regions

► Coverage of non-monetary ESS

► Integration with other tools
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Different tools for different purposes
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Bagstad et al. (2013): Key criterion

► Cost-benefit balance determines tool utility 

„…a key trait that will enhance or limit its widespread 

adoption is the time required to apply it relative to the 

depth and quality of information it adds to the decision-

making process…“
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► Review of 68 ES-based tools

► Poor coverage of cultural services
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MARS Tools (www.freshwaterplatform.eu)
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Freshwater Information System

A tool to support the decision about river management options by knowledge and evidence

following the Driver-Pressure-State-Impact-Response framework
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MARS Diagnostic Tool (Feld et al. 2020)

A tool to support the decision about 

river management options conditional 

on the biological symptoms of a water body.
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Are criteria of Bagstad et al. (2013) met 

by the MARS Diagnostic Tool?

Criterion Fulfilled

Uncertainty quantified +++

Time required for application +++

Free availability +++

Level of development and documentation ++

Spatial scalability +

Generalisability across ecosystems / regions ---

Coverage of non-monetory ESS n. a.

Integration with other tools ---
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EcoServ (ecosystemsknowledge.net/ecoserv-gis)

A toolkit for mapping ecosystem services 

at a country or regional scale.
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Databases Maps Databases

Interactive

DS Tools

Databases

Knowledge Knowledge
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KnowledgeWiki

KnowledgeKnowledge

Communication Communication
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(Tentative) Typology of tools 

► Communication tools (Blogs, Tweets)

► Knowledge tools (Wikis, documents)

► Data provision tools (databases, meta data)

► Modelling tools (mathematical models)

► Interactive tools to inform decisions based 
on user entry

► Interactive tools to support (e.g. rank) decisions 
based on user entry

► Decision-taking tools
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Development in four phases

1. Identify decisions that call for support, including the  

decision-maker(s)

2. Develop and analyse potential support options

3. Chose appropriate support option

4. Implement decision support tool
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Example: MARS Diagnostic Tool

1. Identify decisions that call for support, including the  
decision-maker(s)
► Inform water body managers about (hierarchy of) causes of 

deterioration ➔ inform management options

2. Develop and analyse potential support options
► Data and knowledge (evidence) on cause-and-effect 

relationships

► Diagnose potential causes from biological symptoms (effects)

3. Chose appropriate support option
► Bayesian network using conditional probabilities of 

causes and effects 

4. Implement decision support tool
► Browser-based online tool using R and Shiny (freeware)
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Providing guidance: starting point

1. Identify decisions that call for support, including the  
decision-maker(s)

2. Develop and analyse potential support options

Questionnaire:

► What decision(s) to inform?

► What support to provide?

► What end user(s) to address?

► What output to be generated?

► What knowledge / data is required?

► Do(es) end user(s) match data requirements? 
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Providing guidance: follow-up

3. Chose appropriate support option

4. Implement decision support tool

Questionnaire:

► What outcome is appropriate?

► How to make outcome accessible?

► Static or dynamic access?

► How to implement tool?

► What level of documentation is required?

► Technical limitations, IPR, copyright, licensing…
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Next steps

► Let‘s dicuss first…
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Thank you for your attention!
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Guidance on developing DSTs 

► Addressees

► Aims

► Format

► Content

► Case studies

► …


