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Clam Aquaculture: A Crucial Resource Under Climate Pressure 

Pellizzato et al. (2010)
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To what extent is clam production in 
the Venice Lagoon sustainable in the 

long term under climate-induced 
thermal risk?

Annual evolution of the MHWDs (1982–2021)
MHWDs annual frequency trend (1982–2021)

MHWDs total count (1982–2021)

Pastor & Khodayar (2023)

Pastor & Khodayar (2023)
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Knowledge Gap

Previous studies embed site-specific relationships (difficult to generalize) and 
lack dynamic integration of thermal risk and agents’ adaptive behaviour, 

leaving long-term management under uncertainty unexplored



Research Objective and Questions
Operationalizing the Tolerance Landscape Approach (temperature-dependent mortality framework)

Integrating thermal mortality and adaptive behaviour in a hybrid model: Under what conditions does this system remain 
controllable through management, and when does it decouple?



1. Simulate clam aquaculture under rising temperatures

2. Explore adaptive harvesting behaviour in a changing climate (e.g., risk perception)

3. Test future viability of the provisioning service (potential tipping points?)

Specific Objectives

Research Objective and Questions
Operationalizing the Tolerance Landscape Approach (temperature-dependent mortality framework)

Integrating thermal mortality and adaptive behaviour in a hybrid model: Under what conditions does this system remain 
controllable through management, and when does it decouple?



THE MODEL
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Agent’s Individual Thermal 
Mortality Risk Perception

Marine Heatwave
(exceeding the 90th percentile for 

five consecutive days)

Tolerance Time Threshold
(dynamically based on exposure time)

Bertolini & Pastres (2021)

Current Farmers: Informed Farmers:



BENEFITS



Integrate ecological dynamics and agent behaviour in a single environment - an approach rarely 
adopted in ecosystem service assessment

Framework to explore adaptive management strategies and tipping points affecting the 
productive system

Replicable framework for other provisioning ecosystem services

Tangible Benefits:

• Estimated biomass trajectories 

• Economic viability of aquaculture sector (e.g., modelling agent’s annual revenues)

Intangible Benefits:

• Showcasing the potential of scenario analysis for medium-term decision support for resource 
managers and planners



Next steps 

• Improve the model logic

• Complete the ABM (agent heterogeneity etc.)

• Monte Carlo experiment for sensitivity analysis

• Collaboration and/or training & service support from Decision Lab 
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