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Models for Environmental
   Health and Policy 

Identifying Barriers and Bridging Gaps 
Between Researchers and Decision Makers 

in Water Quality Modeling
Expert elicitation of the research team reveals
a complex web of  interacting 
processes that combine to 
drive phytoplankton
blooms in reservoirs.

In practice, only
a small subset of 
these relations can 
be captured in a 
mechanistic water quality model, 
with the rest contributing to model 
error.

In upcoming workshops with a
public water authority, we will 
evaluate how managers and operators
understand the science of the system 
they manage and how this relates
to their views on the possible bene�ts
from improved forecasting models.

Researchers have a complex “mental model” of drivers of
phytoplankton blooms featuring interacting biological, chemical, 
and physical processes 

Predictive models can be developed to give drinking water system managers advance notice of 
conditions (e.g., temperature, phytoplankton blooms). 

Preliminary results from a survey of water system
managers in Virginia* suggests a need for 
phytoplankton forecasrting/
decision-support resources

Structured literature review suggests that uptake of scienti�c tools by 
managers is impaired by traditional one-way �ow of information 

*From a public water system anonymized to protect respondent con�dentiality 
(n = 9 out of N ~ 20)
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   Connect with the 
   Calder Lab at AGU 
   or beyond

Moore et al. (2022) Forecasting. doi: 10.3390/forecast4030033 

Ongoing work funded by NSF aims to expand an existing water quality forecasting platform to provide advance notice of phytoplankton blooms to water quality managers in terms
that allow them to make timely and economical treatment decisions. This tool is co-created with a water authority in Virginia to ensure that model outputs actually support decisions
and that water managers will trust and value the tool created.

https://smartreservoir.org

“Tools currently available to me provide 
clear instructions on how to respond to a 
situation where there may be a risk of an 
algal/phytoplankton bloom”

“My work could be enhanced by a tool that
provides early (more than 7 days ahead) 
warning of likely algal or phytoplankton blooms.”
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Searching Web of Science for all articles with abstract 
mentioning...

330 English-language articles; main
�ndings:

  – Uptake of models by practitioners
    inhibited by low trust (does 
          model re�ect relevant processes?)

    –  Low trust is caused by low
          involvement of decision-makers
          and practitioners in model 
    development

      – Therefore, ongoing involvement of
   decision-makers and practitioners
   can improve uptake of models

Ongoing involvement of water system managers in model
development includes implementing preferences about model
output, for example, probability of bloom (binary outcome) 
may be more relevant than expected concentration of chlorophyll-a.

}
“AB = 
(“Practitioner*” OR “Water Manager*” 
OR “Polic*” OR “User group” OR “Plan*”
 OR “Resource Manager*” OR 
“Engineer*” OR “Project Implement*”)

 AND

(“Model*” OR “Forecast*” OR “Predict*”) 

 AND 

(“Drinking*”) 

 AND 

(“Water quality” OR “Phytoplankton” 
OR “Algae*” OR “TOC” OR “Organic*” 
OR “Non Organic*” OR “Algal*”)” 


