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Outline


• Def’n	of	GI	&	elements	
• Rural	area	resilience	challenges:	

-	Climate	change	impacts		
-	General	condiSons	

• A	resiliency	response	using	GI:	
⁻  ObservaSons	from	OMAFRA	research	
⁻  Other	general	comments	

• Conclusion	



Defini+on of Green Infrastructure


•  Elements	in	the	‘living’	landscape	
that	provide	good	works	for	
humans	as	well	as	for	nature	

•  Info	taken	from	the	PPS	
…Green	infrastructure:	means	natural	and	human-made	
elements	that	provide	ecological	and	hydrological	
func9ons	and	processes.	Green	infrastructure	can	
include	components	such	as	natural	heritage	features	
and	systems,	parklands,	stormwater	management	
systems,	street	trees,	urban	forests,	natural	channels,	
permeable	surfaces,	and	green	roofs.	



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	IntegraSon	into	Policies	Using	Monitoring	Systems.	Copenhagen,	Denmark,	European	
Union.		



farmland	

water	

street	trees	

parks	 river	&	community	gateways	

windbreaks		

wetlands	

private	yards	
riparian	buffers	

connecSng	paths	

conservaSon	lands	

business	district	
street	trees	

forests	

Illustra@ve	Example	of	GI	Elements	–	A	Southern	Ontario	Community		
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brownfield	
cleanup	lands	

stormwater	management	



Climate Change Impacts to 
Ontario


•  +	1.4	degrees	since	1948	

•  Changing	weather	pa`erns	–	warmer	
winters	

	
•  Overall	more	weather	extremes	–	
intensive	rain	events,	heat/smog	events,	
droughts,	ice	&	windstorms	

	
•  Several	Impacts	–	lower	Great	Lake	
water	levels,	flooding,	forest	fires,	
reduced	agriculture	producSon,	damage	
to	infrastructure	&	property,	power	
outages,	water	borne	disease	outbreaks,	
human	&	ecosystem	effects	

	
	



Climate Change Impacts to 
Southern Ontario
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Other Challenges to Rural 
Community Resilience 


•  Socio-economic	issues,	i.e.	
job	creaSon,	populaSon	
retenSon,	populaSon	age	
schisms	

•  ‘Hard’	infrastructure	
upkeep	

• Paying	for/retenSon	of	
local	municipal	services	

Rural	Ontario	InsStute	



General Societal Aspira+ons 
Impac+ng Rural Places


• Climate	change	adaptaSon/miSgaSon	
• Biodiversity	protecSon	
• General	environmental	stewardship	(Great	Lakes	
Clean	Water)	



A Conceptual Framework: 
Goods + Services of Nature Assis+ng Humankind 
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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 Resilience Tz
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Conceptual Framework for Planning Resilient Communi+es using GI




OMAFRA Research: Using the G+S of Nature, 
i.e., Green Infrastructure (GI) to  Assist in 
Building Resilient Rural Communi+es


•  Literature	review	
•  Survey	
• Key	informant	
interviews	

• Case	study	write-up	

	 InnovaSve	PracSce	Survey	Result	–	InnovaSve	
Use	of	GI	PracSces	in	Rural	Ontario		



Innova+ve GI Elements


•  Official	Plans	
•  Sustainability	planning	
•  Stewardship	incenSves	
•  Eco-cultural	tourism	
•  Permaculture	projects	
•  Local	food	
•  AcSve	transportaSon	
•  Parks,	trails	
•  Soil	erosion	control	
•  Soil	quality	enhancement	
•  Woodlots	
•  Tree	planSng	
•  Rain	gardens	

•  Natural	habitat	restoraSon	
•  Green	linkages	
•  Prairie	habitat	
•  Windbreaks,	buffers	
•  Pollinator	planSngs	
•  Streetscapes	
•  Species	at	risk	
•  Watershed	protecSon	
•  Source	water	protecSon	
•  Wetland	protecSon	
•  Shoreline	protecSon	
•  Climate	change	adaptaSon	planning	
•  Sense	of	place	vision	statements	



Source:	PollinaSon	Guelph		
	

Source:	Tourism
	W

indsor	Essex		
	

Source:	U
rban	Toronto	

Community	Livability	(strategic	planning)	

Culture,	EducaSon,	RecreaSon,	Tourism	

Local	Food,	Soil	Quality	Enhancement	

Biodiversity,	Habitat/Species	ProtecSon	

Climate	Change	AdaptaSon	&	MiSgaSon	

Water,	Stormwater	Management	

Woodlands,	Woodlots,	Street	Trees	

Other	(recycled	land,	brownfields)	

GI Element Themed Categories


Source:	European	Environment	Agency,	2011	



Community	
Livability	

Culture	
Educ.		
Rec.	
Tourism	

Local	Food,	Soil	
Quality	
Enhancement	

Biodiversity,	
Habitat	&		
Species	
Protec@on	

Climate	Change	
Adapta@on,	
Mi@ga@on		

Water,	SW	
Mgmt.	

Forests	
Trees	
Woodlots	
	

Other	(AT,	
brown-
fields)	

Take	Ac@on	for	a	
Sustainable	Huron	

X	 X	 X	 X	 X	 X	 X	 X	

Georgian	Bay	Official	Plan	 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	 X	

Maitland	River	video	 X	 X	

Rainscaping,	Phosphorous	
Offse[ng		

X	 X	 X	

Mississippi	Valley	CA	
Climate	Change	model	

X	 X	 X	 X	

Transi@on	Perth	
permaculture	

X	 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	

OMAFRA	Research	Case	Study/GI	Theme	Matrix	

Case	Studies		

Themes		



Case Study – 
Garvie Creek - Glenn Drain Rural Watershed Management


• Protect	water	and	soil	resources	though	‘low	impact	
development’	water	control	acSons	on	the	land	

County		
of		Huron		



Garvey-Glenn Stormwater 
Structures

• Natural	channels	
• Constructed	wetlands	
•  Erosion	control	berms	
• Grassed	waterways	



Case Study –  
Green Legacy Tree Plan+ng Programme


	

County-wide	tree	planSng	iniSaSve	to	
increase	understanding	around	the	
value	of	trees	and	the	environment	
+2	million	trees	planted	within	a	2500	
hectare	area	over	a	12	year	period	
	
Trees	used	for:	
•  Community	capacity	development	
•  Used	for	adaptaSon/miSgaSon	
impacts	of	climate	change	

• Windbreaks/living	snow	fences	
• Micro-climaSc	controls	
•  Agricultural	field	soil/water	
enhancement	

•  Increased	biodiversity	
	
	

	

County		
of	Wellington	

Source:	The	Rural	Route	
	



Other GI Ini+a+ves Addressing 
Climate Change/Rural Resilience

•  EnacSng	GI	‘low	impact	development’	stormwater	
management	controls	in	rural	communiSes	(in	
conjuncSon	with	tradiSonal	grey	systems):	
-  Bioswales	
-  Raingardens	
-  ArSficial	wetland/stormwater	ponds	
-  Rainwater	harvesSng/cisterns	
-  Permeable	pavers	
-  Etc.	



Other GI Ini+a+ves: Carbon Sequestra+on & 
Community Capacity Development


•  The	Munsee-Delaware	First	NaSon	Tree	
CorporaSon	
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-	Poplar	tree	planSngs/
maintenance	
-	Annual	payments	for	carbon	
capture	services	
-	Economic	development	&	
community	educaSon	



Other GI Ini+a+ves: Local Payments 
for Environmental Stewardship


•  Stewardship	works	on	private	lands,	e.g.	Environmental	
Farm	Plan,	Ducks	Unlimited,	AlternaSve	Land	Use	
Services	(ALUS)	

•  Infrastructure	Canada	$/federal	gov’t	climate	acSon	plan	
	



Other GI Ini+a+ves:


• Micro-climaSc	tree/landscape	planSngs/local	food	
-  Living	snow	fences	
-  Street	pavement	shading	
-  Local	food	
-  Strategic	landscaping	(green	roof/wall)	



Conclusions


• Using	green	infrastructure	elements	can…	

•  Address	challenges	of	climate	change	through	
both	miSgaSon	and	adaptaSon	mechanisms;	

•  Can	set	a	foundaSon	for	building	rural	
community	resilience.	
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• Planning	for	Rural	Community	Resilience	–	Coping	with	
Climate	Change	and	Energy	Futures	

⁻  h`ps://uofmpress.ca/books/detail/planning-for-rural-resilience	

• Green	jobs	for	Midwestern	Ontario	project	2011	
⁻  h`p://workgreen.ca/content/climate-changepeak-oil-views	

• OMAFRA	Project	-	Green	Infrastructure	for	Ontario's	
Rural	CommuniSes:	Using	Nature	for	Community	
Economic	Development	and	Resilience	

₋  h`p://waynecaldwell.ca/Projects/greeninfrastructure.html	
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Using ‘Living’ Green Infrastructure (GI) to 
Combat Climate Change & Build Resilient 
Rural Communi+es 



•  Thanks	for	listening.	.	.	.	

Paul	Kraehling	MCIP	RPP	(Ret.)	
Doctoral	Candidate	-	Rural	Studies	Program	
pkraehli@uoguelph.ca		
www.uoguelph.ca/sedrd	
	
	


