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Roadmap

1. Recreation as an ES

2. Fires and Floods
– Welfare losses of site 

closures
– Nonmarket impacts of 

natural disasters

3. Phosphorus
– Downstream benefits
– Behavioural linkages to 

environmental quality
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1.1 Recreation as an ES

By providing the natural features that attract recreationists, 
ecosystems provide a recreation service
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1.1 Recreation as an ES

By providing the natural features that attract recreationists, 
ecosystems provide a recreation service

What is this service worth? 

How much are we willing to pay to access an 
area for recreation? How much do we need to 
be compensated if we lose one?

How does environmental quality impact our 
site choice? 
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2.1 Floods and Fires
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2.1 Floods and Fires

Loss of Recreational Assets

Network of provincial 
parks and recreation 
areas

Broadly representative 
of outdoor recreation 
choice in AB
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2.1 Floods and Fires

Loss of Recreational Assets

Administrative dataset of campsite 
reservations

~145,000 recorded trips in 2015, taken 
by 71,000 individuals

Postal codes – can calculate travel 
distances and link to Census data
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2.1 Floods and Fires

Loss of Recreational Assets
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2.1 Floods and Fires

Loss of Recreational Assets

Method:
Travel Cost Recreation Demand Model

Max(UXk) ~ Costk + Qk

U – Utility
Cost – Travel cost of reaching site
Xk – Number of trips to taken to site k
Q – Vector of site characteristics
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2.2 Welfare Losses 

Gregoire Lake Provincial Park
CS per person: $2.10 – $3.98
Number of people: ~71,000
Total Value: ~$150,000 - $285,000 (per year)

Wyndham-Carseland Provincial Park
CS per person: $0.48 - $0.93
Number of people: ~71,000
Total Value: ~$34,000 - $67,000 (per year)

Source: Lloyd-Smith and Becker (2018) in review
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2.2 Welfare Losses 

Gregoire Lake PP
Total number of trips: 2,652
WTP per Trip: $57 - $108

Wyndham-Carseland PP
Total number of trips: 1,525
WTP per Trip: $23 - $44

Source: Lloyd-Smith and Becker (2018)
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2.2 Welfare Losses 

Implications for 
Benefit-Transfer

Benefits of investing in 
natural infrastructure 
(avoided costs)

Source: Lloyd-Smith and Becker (2018)
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Roadmap

1. Recreation as an ES

2. Fires and Floods
– Welfare losses of site 

closures
– Nonmarket impacts of 

natural disasters

3. Phosphorus
– Downstream benefits
– Behavioural linkages to 

environmental quality
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3. Phosphorus

Linkages to Environmental Quality

Max(UXk) ~ Costk + Qk

U – Utility
Xk – Trip choice
Q – Vector of site characteristics
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3. Phosphorus

But how to parameterize the water 
quality variable / indicator in the 
model?

1. Blue-Green Algae Advisories

2. Beach Water Quality Data

3. Satellite Imagery / Remote Sensing
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3.1 Advisories

But how to parameterize the water 
quality variable / indicator in the 
model?

1. Blue-Green Algae Advisories
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3.1 Advisories
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3.1 Advisories

Testing the Influence of Advisories

Predict daily campground occupancy as a function of:

- Campground 
- Year
- Month
- Day of the week
- Holidays
- Presence/absence of a water quality advisory

Isolate the effect of a water quality advisory on campground occupancy, 
controlling for everything else. 
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3.1 Advisories

Testing the Influence of Advisories

Predict daily campground occupancy as a function of:

Variable Effect Size Significance

June + 5% ***

July + 19% ***

August + 16% ***

September + 2% n.s.

2015 0% n.s.

2016 - 1% n.s.

Weekend + 38% ***

AFTER ADVISORY - 8% ***

*** Significant at the 1% level
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3.2 Beach Data

But how to parameterize the water 
quality variable / indicator in the 
model?

2. Beach Water Quality Data
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3.2 Beach Data

But how to parameterize the water 
quality variable / indicator in the 
model?
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3.2 Beach Data

But how to parameterize the water quality variable / indicator 
in the model?

Problems: 

- We don’t have this level of data detail for each 
lake;

- Spatial / temporal complexity of algal blooms
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3.3 Satellite Imagery

3. Satellite Imagery / Remote Sensing

Near real-time monitoring of water quality conditions in Alberta lakes

Spatial and temporal specificity – assess lake conditions in 10m pixels

Goal: Construct a water quality variable(s) linking location and timing of 
bloom event to recreation visitation. 
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3.3 Satellite Imagery

3. Satellite Imagery / Remote Sensing
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3.3 Satellite Imagery
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Final Thoughts

• Recreation is a downstream benefit of 
ecosystem service management

• Impacts to recreation services are difficult to 
measure

• Improved data collection and technology will 
enable us to more effectively capture these 
values
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