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Presentation Outline

• Background information: Credit River Watershed (CRW)
• Previous research: Valuation of Angling in the CRW

(2008)
• methodology;
• findings and recommendations for next steps

• Project objectives
• Complex systems modelling: brief intro
• Model demonstration:

• Economic part (Utility function)
• Restoration Scenarios

• Next steps and take home messages
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Credit River Watershed

• Population ~ 885,000 
• Area ~ 1,000 km2

• Land use in the 
watershed: 
– 33% urban 
– 29% agriculture 
– 23% natural (wetlands 

and forest)
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CVC EG&S Initiative

• Defining Ecological Services
– Benefits to humans from ecosystems

• Quantifying ES in Biophysical or Economic 
terms
– Qualitative and/or quantitative criteria/indicators
– Dollar value of the benefits

• Policy/Management Tools:
– Educating and building awareness;
– Informing policies and management

strategies to secure/increase benefits



Valuation of Angling in the Credit River 
Watershed (2008)

• DSS Management 
Consultants Inc. hired 
in June of 2006; final 
report published in 
2008

• Study Objective:
to measure the 
recreational use value
of the Credit River 
Fishery



Valuation of Angling in the CRW: 
methodology

• Used Product Travel Cost Method
• Two survey methods to get data (origins, 

destinations, angling behaviour and 
demographic profile)
– Primary Survey (online)
– Secondary Survey (streamside)

• Determined angler origins;
– 28 discrete origins were identified
– Majority from GHA
– From as far away as Sault Ste Marie, Ottawa, and 

Delaware 



Valuation of Angling in the CRW: Angling 
Destinations (18)

Top 5 most heavily fished 
destinations:

Erindale Park to HWY 403 (#17)
Trout Unlimited Waters (#9)
Forks of the Credit (#5)
Lower Port Credit (#18)
Middle Credit River (#11)



Net Present Value =
$47 Million

(Discounted at 2.5%)

The Value of Angling in the Credit

• Average Value of an Angling Day
– Varied by product from $9 per trip in the fall to $148 per trip in the spring
– The overall average value of an angler day was $35 per trip

• Total Value of the Credit Fishery
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How CVC Could Use Results: rationale for 
developing  an agent-based model

• Forecast changes in angler behaviour from 
changes in the fishery
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Objectives of Current Modeling Project
Objective: To develop a “proof of concept” model to 

simulate angler behaviour and associated angler values 
and assess how behaviour and value change as a result 
of riparian restoration projects

Questions:
• Using complex modelling, can existing research and data be 

leveraged to restoration decision making?
• How does angler behaviour change as a result of targeted riparian 

restoration (i.e. how does the distribution of angling activity change 
between fishing destinations)?

• What influence would targeted riparian restoration have on the value 
of angling provided by the Credit River watershed?

• Which riparian restoration projects will maximize angler values?



Complex Social Ecological Systems

• Social ecological systems involve 
interaction between humans and the bio-
physical world

• Understanding interactions is one key 
aspect of resilience

• We want to better understand:
– Why and how humans impact the “system”?
– How do changes in the “system” influence 

human behaviour?



Modelling Complex Systems

• Using models to 
connect humans & 
environment
– Cellular Automata: 

Spatial rules for 
change

– Agent based models: 
Mobile artificial 
individuals 



Benefits of Modelling Agents

• Agent-based models are models where 
individuals (agents) are unique entities 
that interact with each other and their 
environment. 

• Agents are programmed to act 
independently in pursuit of their own 
objectives

• Unique preferences



Model Demo



Restoration Scenarios: Dam Removal



Restoration Scenarios: Riparian Buffer Planting



Results and Outcomes: Trips by Destination

• Minimal substitution between number of 
trips to each destinations



Results and Outcomes: Angler Values

• Angler value remains relative stable across scenarios



Lessons and Next Steps

Angler behaviour appears insensitive the changes 
in abundance
Improving angler behaviour:
- Capture sites outside the Credit
- Incorporate dynamic angling pressure 
- Explore alternative functional forms for angler preference
- Expand utility (preference) function to better capture site attributes 

that influence behaviour (e.g., ease of access; crowding)
- Modelling angling behaviour for other seasons (Fall, Winter, 

Summer)



Lessons and Next Steps

Model approach successfully links biophysical and 
human processes  and provides the foundation of 
restoration management information tool.

Expanding the bio-physical processes:
- Capture fish biomass growth
- Explore implications of changing water temperature
- Improve data on fishing site attributes (e.g. fish species available, 

quality of fish habitat)



Lessons and Next Steps

Capture the institutional dynamics
- Likelihood of restoration opportunities
- Influence of private land ownership on restoration opportunities
- Given resource constraints how  effectively could resource 

managers achieve restoration targets
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