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Outline:

• Green Infrastructure (GI) definition 

• Review research work associated with the 
topic of using GI to frame a 
development/conservation program for 
resilient rural places:

a) OMAFRA research work on ‘GI and the 
economic return to rural places’

b) PhD research on the potential utility of GI 
planning in rural Ontario

• Summary observations
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Definition – GI Planning

• A form of land use planning 
based on a foundation 
integrating natural elements 
(both real/artificial) into linked 
environmental networks; 
these networks in turn 
provide multi-functional 
benefits to both human and 
natural environment 
communities.

• GI elements can work 
alongside of or in place of 
‘grey’ infrastructure in our 
communities. 3

Fodor, 1998



What are example elements contained 
within a GI planning framework?

Source: European Environment Agency (2011). Green Infrastructure and Territorial Cohesion: The Concept of Green 
Infrastructure and Its Integration into Policies Using Monitoring Systems. Copenhagen, Denmark, European Union. 



farmland

waterways

street trees

parks community gateways

windbreaks/living 
snow fences 

wetlands

private yards

riparian buffers

connecting paths

conservation lands

business district 
street trees

forests

Illustrative Example of GI Elements – A Southern Ontario Community 

brownfield 
cleanup lands

stormwater management
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Challenges to Rural Community 
Resilience – Economic & Social
• Socio-economic issues, 

i.e. job creation, 
population retention

• ‘Hard’ infrastructure 
upkeep

• Paying for/retention of 
local municipal services

• Rural municipal capacities

• Health & wellness 
conditions

• Climate change impacts



Challenges to Rural Community 
Resilience - Environment
• Ag soil health

• Great Lakes phosphorous 
input reductions, e.g., GLASI

• Watershed Conditions

• Biodiversity loss



OMAFRA Research Project: Green Infrastructure (GI) for Ontario’s 
Rural Communities: Using Nature for Economic Development and 
Community Resilience

Lit Review

Interviews

Surveys

Case 
Studies

Final Report



OMAFRA Case Studies - Economic Benefits

• Growth of green industry:
jobs in design, construction,       
maintenance

• Horticultural/landscaping jobs
• Less spending by municipalities
• Decreased energy costs
• Avoids cost of flooding, road 

repair 
• Mitigates drought costs
• Attracting visitors – spending in 

local economy
• Eco-tourism
• Economic spinoffs
• Attracting young professionals
• Attracting & retaining residents
• Increased property value

• Timber sales
• Reduced health care costs –

clean air & water, green space, 
increased physical activity

• Local food production
• Generates money from fees
• Creates niche markets –

i.e. permaculture
• Environmental resilience
• Cost savings to farmers (inputs)
• Safeguarding soils
• Increase yields
• Education
• Preserves wildlife habitat 
• Complements ‘grey’ 

infrastructure provision



Community
Livability

Culture
Educ. 
Rec. 
Tourism

Local Food, 
Soil Quality 
Enhancement

Biodiversity, 
Habitat &  
Species 
Protection

Climate 
Change 
Adaptation,
Mitigation

Water, SW 
Mgmt.

Forests
Trees 
Woodlots

Other 
(AT,
brown-
fields)

Take Action for a 
Sustainable Huron

X X X X X X X X

Georgian Bay OP X X X X X

Essex - CWATS X X X

Clean Water ~ 
Green Spaces

X X X X X X

Garvey / Glenn drain X X X

Maitland River video X X

Rainscaping, 
Phosphorous
Offsetting 

X X X

Mississippi Valley CA 
Climate Change model

X X X X

Transition Perth 
permaculture

X X X

Simcoe Forests X X X X X X X

Temagami Tourism X X X

Wingham Ecological
Park

X X X X X

Green Legacy X X X X X X X X

Case Study/GI Theme Matrix

Case Studies 

Themes 



OMAFRA Research General 
Observations
• Many varied opinions on what constitutes ‘green’ 

infrastructure – ideas not always associated with 
nature or ‘living’ things

• Systems consideration of integrating/linking various GI 
elements not generally present
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http://waynecaldwell.ca/Projects/greeninfrastructure.html

• Opportunities for multi-
functionality and 
synergistic applications 



PhD Research Overview
• PhD Research Question – What is the potential of 

using GI in a comprehensive planning framework to 
build resilient rural communities?

• Research Objectives:
1. Build on background research materials on the topic, 

i.e., the OMAFRA research project 2014-2016
2. Examine practicality/applicability/etc. of using a GI-

focused planning approach to address rural Ontario land 
use challenges 

3. Devise a GI systems planning tool for building 
resilient/sustainable rural places

4. Consider needed operational parameters
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PhD Research Process
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General Literature, Theory & 
Conceptual Framework

Qualifying Exam &

Research Proposal

Research Using Survey 
Data from OMAFRA 

Project

Key Informant 
Interviews 

with GI Users  
Organizations

KII 
Analysis

Synthesis



Research Lit Review

• Not much available in Canada

. . . Even less so for rural areas
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Literature Review - GI Planning in Europe

Significant literature on the subject. . . Strong EU interest in 
biodiversity protection/climate change impacts on communities



Literature Review - GI Planning Examples in the USA –
State of Maryland Smart Growth Planning   



USA - GI Plans for Various Jurisdictions 

Saratoga County, NY 2006

Southeast Texas, 2008

Lancaster County PA, 2009

Central Indiana State, 2012 Central Missouri State, 2014



Theory - G + S of Nature, (i.e., GI) Can Benefit 
Both Natural/Human Communities

Human Settlements

Socio-economic Health

Income  and Employment Education and Lifestyle

Living & Working Conditions Access to Services & Housing

Community Health

Sense of Community Identity Community Empowerment

Social Capital Culture

Physical Health

Cardiovascular Endocrine/Immunity Functions

Nervous  System Respiratory

Digestion Bone Tissue

Psychological Health

Relaxation from Stress Positive Emotions

Cognitive Capacity Attention Capacity

Natural Environment and Ecosystem

Green Infrastructure Elements 

Natural Plant/Animal Corridors          Water Areas

Countryside, Active & Idle                 Urban Parks/Open   

Spaces

Housing Green Spaces & Gardens    Forested/Treed Areas

Ecosystem Services and Functions

Air Purification Climate & Radiation 

Regulation

Soil and Nutrient Cycling Water Purification

Habitat Provision Waste Recycling

Aesthetic and Spiritual Noise Pollution Control

Ecosystem Health

Air Quality Soil Structure

Energy and Material Cycling Water Quality

Habitat and Species Diversity Ecosystem ResilienceTz
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PhD Research Key Informants

• Municipal planners in varying locales of southern 
Ontario:
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In-the-Field Planner 
Key Informant  Locations 



PhD Research Key Informants 
(con’t)
General organization reps involved in rural Ontario 
land use:
• Economic:  Community Futures DC, Essex Region Conservation 

Authority, OFA, Ontario Soil and Crop Improvement Association 

• Social/Cultural: EcoHealth Ontario/Stewardship Network of Ontario, GI 
Ontario Coalition, Rural Ontario Institute

20Cato,  M.S., 2009

• Environment: ALUS, Carolinian Canada, 
Conservation Ontario, Ducks Unlimited, 
Greenbelt Foundation, Ontario Nature, 
Trout Unlimited 



PhD Research Methodology via 
Standardized Questionnaire:

Script intended to:
• Test understanding and/or 

perspective on planning using GI 
elements to further rural 
community health/wellness

• Consider use of a green/grey 
infrastructures framework for 
foundational community planning 
work
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NVivo Analysis-Key Informant 
Interviews Summary Thoughts
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1. Is there utility in GI 
planning?, i.e. a framework 
with connected GI 
elements

2. What should a generic GI 
planning framework look 
like?

3. What are 
opportunities/challenges 
in using the concept?

23

PhD Research 
Findings



Question 1: Is there utility in GI planning?

• Yes (with provisos)
• Both planners and organizations found some utility in the  

concept, i.e., stormwater management, land use and water 
‘need’ planning co-ordination. 

• Overall acknowledgement: GI planning is an adaptable 
framework that can focus discussion around green 
elements that are found in any community.
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Question 2: What should a GI Planning 
framework look like?

25

Began with this . . .



GI Planning Conceptual Framework
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GI Planning Conceptual Framework



GI Planning Conceptual Framework



GI Planning Conceptual Framework
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Adapted from Rouse & Bunster-Ossa, 2013



Question 3:  What are opportunities/challenges 
in using a GI planning framework?
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• Opportunities - Framework is adaptable – can fit 
diverse rural settings & address diverse issues 
• Storm water management systems – rural lands as well 

as rural settlements

• Grey/green sewage and/or water works

• Strategic tree planting schemes

• Tourism development & place making

• Parks and recreation facilities

• Local food production and community gardens

• Greenway connections (street trees, riparian buffers, 
grassed swales, etc.)



Question 3: What are challenges in using a GI 
planning framework? 
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• Definition? – multiple-meanings

• GI concept overly focused on stormwater 
management issues, with an urban focus

• Any system approach can be quite challenging, 
i.e., lack of resource guides

• Funding for plan/planning process



Conclusions 

• From the research, 
opportunities for GI 
planning are available

• Can build on the natural 
base that is situated 
within any community
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Conclusions (con’t) 

• In BC, e.g. can leverage senior gov’t actions with 
local interests:
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Thanks and Questions/Comments
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Paul Kraehling MCIP RPP (Ret.)
Doctoral Candidate - Rural Studies Program
pkraehli@uoguelph.ca

“The best time to plant a tree was 

20 years ago. The second best 

time is now.”

– Chinese Proverb

mailto:pkraehli@uoguelph.ca
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