
ECO56:
UTOPIA 
A multimedia unit world open-source model for 
microplastic

MARII WS Seattle

June 12 2023



Project Team

Matthew MacLeod

Professor of Environmental Chemistry

Stockholm University

Antonia Praetorius

Assistant professor in Environmental Chemistry

University of Amsterdam

Sam Harrison

Research scientist-Environmental Modeller

UK Centre for Ecology & Hydrology

Prado Domercq

Postdoctoral researcher 

Stockholm University

ECO 57

ECO 59



UTOPIA -
A MULTIMEDIA UNIT WORLD OPEN-SOURCE

MODEL FOR MICROPLASTIC



UTOPIA

The main objective of UTOPIA is to develop an open-source unit world multimedia modeling platform 
to synthesize knowledge and understanding about the fate of microplastic in the environment.

1. Describe all known relevant fate processes for microplastic with a reference set of equations

2. Provide a reference modeling platform for:
• Screening level risk assessment

• Calculation of exposure indicators

• Identification of knowledge gaps and key drivers of uncertainty

• Hypothesis generation

3. Provide a friendly user interface to run calculations and conduct sensitivity and uncertainty analysis

4. Include a generic database of microplastic properties for archetypical plastics

5. Be modular in design to allow further model development as the science evolves



UTOPIA – Project timeline
Model 

conceptualization 
and design of user 

interface

Model Coding, 
error checking 

and verification

Case study and 
model evaluation

Stakeholder 
engagement and 
development of 

user base

WP1 WP2 WP3 WP5
October 2021

September 2022



UTOPIA – WP1 – Model formulation and design of user interface 



UTOPIA model coding workflow:

1. Select input parameters through interactive voila dashboards to generate input csv files

2. Generate model objects by reading on input files:

➢ Model box (UTOPIA)

➢ Model compartments (15 compartments for UTOPIA)

➢ Particles (20 particles: one object per MPform (e.g. freeMP, heteroaggregated, biofouled and heteroaggregted and biofouled) and per size fraction 

(defined 5 size fractions in the range of 0.5 um to 0.5 mm separated by a factor of 10))

3. Connect objects to define the modeled system:

➢ Assign compartments to the unit world

➢ Add particles to compartments

➢ Associate particles to the compartments

4. Parameterise boundary condition concentrations/emissions

5. Generate model processes input parameters table based on the established model structure (key parameters such as attachment efficiency, degradation times, 

fragmentation times, etc.)

6. Calculate process rate constants (per particle in each compartment and model box)

7. Generate the system of mass balance equations

8. Solve mass balance (in steady state for UTOPIA)

9. Present results

UTOPIA – WP2 – Coding and error checking

Error checking and verification in progress

Pending user friendly interactive version

Pending user friendly interactive version



https://github.com/microplastics-cluster/FullMulti_OOP

➢ Next step:  Coding of (provisional placeholders for) exposure indicators

➢ Implementation of sensitivity and uncertainty analysis

➢ Case study development

UTOPIA – WP2 – Coding and error checking

(Private repository, contact 
Matthew or Prado to get access)

https://github.com/microplastics-cluster/FullMulti_OOP


UTOPIA –
Other 

outputs
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