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CO Strategic Directions for 2011-2015
1) Build coalitions across the province to improve integrated watershed 

management;
2) Lead in shaping practical, provincial policy for environmental 

conservation;
3) Be the trusted science brokers for healthy Great Lakes and climate 

change resilience;
4)4) Contribute to the Contribute to the healthy livinghealthy living movement by leveraging the movement by leveraging the 

networknetwork’’s quality of place expertise;s quality of place expertise;
5)5) Through education and interpretive programs, communicate Through education and interpretive programs, communicate 

the the linkages between healthy environment and healthy peoplelinkages between healthy environment and healthy people. . 
Promote more active lifestyles.Promote more active lifestyles.

Quality of Place Experts for Healthy Living
• Build new partnerships
• Reinforce/demonstrate direct connections between healthy 

environment and healthy society in new sectors (health, tourism,
economic development)

• Promote linkages between healthy lifestyles and healthy economy



CVC Strategic Plan

Core Operating Principles:
• …“We recognize the inextricable link between human health and 

the natural environment.”

• “We recognize that healthy communities require a sustainable 
balance between economic, social and environmental priorities, 
interests and uses.”…

Goals:
• Social and Economic

– “To promote the social and economic health of the 
community through effective watershed management.”

2008 Strategic Plan Update



Defining Ecosystems and Human Health and Well-
being

Health defined:
“A state of complete physical, mental, and social 
well-being and not merely the absence of 
disease or infirmity”
(World Health Org., 1946)

Millennium Ecosystem Assessment -
Ecosystems and Human Well-being:
– “Ecosystems are the planet’s life-support systems –

for the human species and all other forms of life”
– “Ecosystem services are indispensible to the well-

being and health of people everywhere” (2005)



Measure 
of Well-
being

Relationship to the Natural Environment Source

Physical Natural environment plays a supporting role in promoting 
physical activity

Sallis et al. 1998

Exposure to natural improves heart rate, blood pressure, 
and muscle tension

Ulrich et al. 1991

Contact with nature speeds recovery in hospital patients Ulrich 1984

Elderly people recover more quickly from directed attention 
fatigue after resting in a garden

Ottosson 2007

Exercising in a natural environment improves physical well-
being more so then exercising in non-natural environments

Pretty et al. 2005

Mental Contact with nature influences the rehabilitation potential of 
people affected by crisis

Ottosson 2007

Green outdoor settings reduce ADHD symptoms in children Taylor et al. 2001 
Ottosson 2007 

Contact with nature improves cognitive performance and 
productivity

Taylor et al. 2001

Contact with nature alleviates stress and anxiety Park et al. 2010
Maas et al. 2009b

Relationship between nature 
& physical & mental well-being



Relationship between nature and social well-being

Social Natural settings increase community bonds and 
social integration

Coley et al. 1997 
Taylor et al. 1998 
Maas et al. 2009a

Presence of trees and grass increases sense of 
safety

Kuo et al. 1998

Natural areas are strongly correlated with more 
creative play in children

Taylor et al. 1998

Greener rooms, greener buildings, and greener 
neighborhoods produce healthier social behavior and 
less social dysfunction

Weinstein et al. 
2009 Kuo 2010



Supporting Research Continues to Build
1. “…the psychological benefits gained by greenspace users 

increase with levels of species richness”
(Biology Letters, May ’07)

2.  “Populations that are exposed to the greenest environments also 
have lowest levels of health inequality related to income”
(The Lancet, Nov. 2008)

3.  “We have reviewed many studies that demonstrate impacts of 
nature experience on human cognitive function and mental health”
(Annals of NY Academy of Sciences, 2012)

4.  “Visitors gain well-being from locations that they perceive to be 
biodiverse”
(BioScience, Jan. 2012)

5. “Our study suggests that green space in urban environments was 
associated with long-term reduction in mortality”
(Environmental Research, 2012)



Dr. Mowat speaking at the 2012 CVC Stewardship Forum

Dr. David Mowat, Medical Officer of Health for Peel Region

Dr Mowat speaking at 2012 CVC Stewardship Forum



Ecosystem Services and Human Well-being in 
the CRW

MaintainsGenerates Ecological Goods 
& ServicesNatural Capital

Human 
Health and
Well-being
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CVC EG&S Initiative: Key Components

• Defining Ecological Services
– Benefits to humans from biodiversity functions

• 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
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1. To improve understanding of the linkages between human 
well-being and environmental conditions in the Credit River 
Watershed

2. Examine watershed residents’ perceptions of the importance
of ecosystem services for their well-being;

3. Capture the current level of satisfaction with various 
environmental attributes and ecosystem functions;

4. Provide recommendations for choosing indicators to 
monitor changes in well-being over time

____________________________________________________

Ecosystem Services and Human Well-being in the CRW
Phase I Research Objectives
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1. To explore the linkages between human well1. To explore the linkages between human well--
being and environmental conditionsbeing and environmental conditions

in the Credit River Watershedin the Credit River Watershed
_______________________________________________

Ecosystem Services and Human Well-being in the CRW:
Phase I Research Objectives
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A. Literature review: relationships between natural environment 
and human well-being

B. Survey to over 1000 residents
Regression Model: Which demographic, beliefs, and values-
related parameters can predict the importance of being near 
natural areas for an individual’s heath and well-being

Of the 15 variables entered, 8 yielded significant relationships:

+ Level of income
- Living with a spouse
+ Living within walking distance of a natural area
- For those “living large” (seeking money and power)
+ For “counterculture” (living in harmony with nature and other species)

Ecosystem Services and Human Well-being in the CRW:
Understanding the Linkages
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2. Examine residents’ perceptions of the importance
of ecosystem services for their well-being

3. Capture the current level of satisfaction with 
various environmental attributes and ecosystem 
services
_____________________________________________

Ecosystem Services and Human Well-being in the CRW
Phase I Research Objectives



Phase I Results: Importance of Ecosystem Services

68% of respondents rated natural areas as an important 
contributor to their well-being

Ecosystem benefits most strongly linked to well-being:
• Trees for cleaning the air (91%)
• Clean water (89%)
• Scenic beauty (85%)
• Protection from flood and erosion (81%)
• Community belonging/sense of place (72%)

Nature contribution to health:
• Importance for relieving stress (79%)
• Aiding physical fitness (76%)
• Restoring productivity and concentration (67%)
• Recovery from illness (67%)



Level of satisfaction:
• Only 16% report “the highest satisfaction” with trees for 

cleaning the air
• 14% with provision of clean water
• 13% with wetlands and treed areas for regulating water 

flow 
Willingness to contribute to the betterment of the watershed
• 37% would volunteer time
• 34% restore natural area on their property
• 24% donate $ to CAs

Phase I Results: Satisfaction with Ecosystem Services
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Ecosystem Services and Human Well-being in the CRW: 
Importance and Level of Satisfaction
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4. Provide recommendations for choosing a set of
indicators to monitor changes in well-being over time
________________________________________________

Ecosystem Services and Human Well-being in the CRW
Phase I Research Objectives
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Ecosystem Services and Human Well-being in the CRW: 
Preliminary Indicator Framework

Well-being 
Mechanism

Scale 
Considerations Domains Example Indicators

Ecosystem 
services

•Provincial 
•Watershed
•Local community 

Good social 
relations

•Recreational index of natural areas
•Aesthetic index by subwatershed
•Use of natural areas for cultural and spiritual 
activities

Security •Natural areas adjacency index 
•Flood risk index 

Good health •Water quality index

Contact with 
nature

•Watershed
•Local community

Good social 
relations

•Use of green space for social functions

Security •Index relating green space to measures of 
safety
•Perceptions of safety

Good health •Availability of natural areas
•Use of natural areas for relieving stress
•Use of natural areas for improving fitness
•Use of natural areas for restoring productivity
•Urban canopy cover



• Having a connection to natural areas inclines an 
individual to derive benefits from those areas

• Access is most acutely connected to quality of 
life when natural areas are within walking 
distance of one’s home 

• Participants need not identify as pro-
environmental in order to seek benefits to quality 
of life from natural areas

Impact of Ecosystem Services on Well-being: Phase I Key 
Findings



Ecosystems Services and Human Well-being 
Next Steps: Phase II

• CVC Integrated Watershed Monitoring Program (IWMP)
started in 1999 with the goal of 
“ensuring an environmentally healthy
river for economically and socially
healthy communities”
• Watershed wide;175 monitoring sites
• Annual reports; watershed report cards
• Focuses on biophysical indicators
of the watershed health

Need to develop indicators to track 
changes in human health and 
wellbeing as they relate to changes in 
ecosystem services/environmental 
conditions in the watershed



Ecosystems Services and Human Well-being 
Next Steps: Phase II

Goal: to develop a set of indicators that will allow tracking the 
state and trends in human health and wellbeing as they relate 
to changes in ecosystem services/environmental conditions in 
the watershed

Key challenges:
• appropriate models and measures to forecast changes in well-

being;
• measuring health outcomes on a watershed scale;
• overlapping scales and boundaries; 
• communities vitally dependent on ecosystems though less so 

for basic provisioning services;
• involving stakeholders in mapping the linkages between 

environmental and human systems; etc. 



Ecosystems Services and Human Well-being 
Phase II – Gaps Identified

Issue Research Outreach

The Paradox of 
Promoting Health

Attribution of specific 
health improvements 
to watershed can be 
challenging

Health gains as a 
result of watershed 
actions may be 
difficult for the public 
to identify and 
recognize

EGS on a Watershed 
Basis

Potential to link the 
research agendas 
relating to EGS, 
livelihoods and social 
determinants of health

EGS could assist with 
communications about 
health impacts of 
watersheds

Adapted from “Ecohealth and Watersheds” (2008) by 
Dr.Margot W. Parkes,Dr. Karen E. Morrison, Dr.Martin J. 
Bunch, Dr.Henry D.Venema



Ecosystems Services and Human Health and 
Well-being Phase II – Addressing the Gaps
Goals:
• To demonstrate the benefits of public health and 

environmental watershed-based organizations working 
together to promote health and well-being in 
communities across Ontario;

• To tackle the challenge of measuring health and well-
being outcomes on a watershed scale

Next Steps:
• Continuing research;
• Forming broader level initiatives involving Regional 

Public Health Units and Organizations, CAs, CO, NGOs 
and academic institutions



Mainstreaming the Concept of Environmental Well-being

26EWB=80% (↑5%)
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Thank You!

Questions?


