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Definition 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
functions 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.
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What are example elements
contained within a Gl planning

framework?

Local, neighbourhood and village scale

Town, city and district

City-region, regional and national

scale scale
e Street trees, verges and hedges e Business settings * Regional parks
e Green roofs and walls e City/district parks e Rivers and floodplains
e Pocket parks e Urban canals e Shorelines
e Private gardens * Urban commons  Strategic and long distance trails
e Urban plazas » Forest parks e Forests, woodlands and community
e Town and village greens and commons < Country parks forests
e Local nghts of way e Continuous waterfronts e Reservoirs
e Pedestrian and cycle routes e Municipal plazas e Road and railway networks
e Cemeteries, bunal grounds and e Lakes  Designated greenbelt and strategic
churchyards e Major recreational Qaps
e Institutional open spaces spaces Agricultural land
e Ponds and streams e Rivers and floodplains National parks
e Small woodlands e Brownfield land National, regional or local landscape
e Play areas e Community woodlands designations
e Local nature reserves e (Former) mineral e Canals
e School grounds extraction sites e« Common lands
e Sports pitches e Agricultural land Open countryside
e Swales, ditches e Landfills
e Allotments
e Vacant and derelict land

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.



lllustrative Example of Gl Elements — A Southern Ontario Community
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Climate Change Impacts to
Ontario

+ 1.4 degrees since 1948

e R car. « Changing weather patterns — warmer

Canada in a Changing Climate 2007 Wi nte rs

* Overall more weather extremes —
intensive rain events, heat/smog events,
droughts, ice & windstorms

e Several Impacts — lower Great Lake
water levels, flooding, forest fires
reduced agriculture production, ofamage
to infrastructure & property, power

R S outages, water borne disease outbreaks,

human & ecosystem effects
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Other Challenges to Rural
Community Resilience

* Socio-economic issues, i.e. P
job creation, population
retention, population age
schisms

e ‘Hard’ infrastructure
upkeep

 Paying for/retention of
local municipal services

Rural Ontario Institute




General Societal Aspirations
Impacting Rural Places

* Climate change adaptation/mitigation
* Biodiversity protection

* General environmental stewardship (Great Lakes
Clean Water)

ONTARIOS
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A Conceptual Framework:

Goods + Services of Nature Assisting Humankind

ECOSYSTEM SERVICES

Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL

Regulating
CLIMATE REGULATION
FLOOD REGULATION
DISEASE REGULATION
WATER PURIFICATION

Supporting
NUTRIENT CYCLING
SOIL FORMATION
PRIMARY PRODUCTION

Cultural
AESTHETIC |
SPIRITUAL |
EDUCATIONAL
RECREATIONAL

LIFE ON EARTH - BIODIVERSITY

WN'S COLOR ARROW’'S WIDTH
Potential for mediation by Intensity of linkages between ecosystem
socioeconomic factors services and human well-being

Millennium Ecosystem Assessment, 2005

Low Weak
P Medium —— Medium
B High 1 strong

CONSTITUENTS OF WELL-BEING

Security
PERSONAL SAFETY
SECURE RESOURCE ACCESS
SECURITY FROM DISASTERS

Basic material

for good life Freedom
ADEQUATE LIVELIHOODS of choice
SUFFICIENT NUTRITIOUS FOOD and action

SHELTER
ACCESS TO GOODS OPPORTUNITY TO BE
ABLE TO ACHIEVE
WHAT AN INDIVIDUAL
Health VALUES DOING

STRENGTH AND BEING
FEELING WELL

ACCESS TO CLEAN AIR

AND WATER

Good social relations

SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS

Source: Millennium Ecosystem Assessment
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Conceptual Framework for Planning Resilient Communities using Gl

Tzoulas et al., 2007 as adapted

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

Climate & Radiation
Regulation

Air Purification

Soil and Nutrient Cycling Water Purification

Habitat Provision Waste Recycling

Aesthetic and Spiritual oise Pollution Control

Ecosystem Health
Air Quality Soil Structure
Energy and Material Cycling Water Quality

Habitat and Species Diversity Ecosystem Resilience

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/lmmunity Functions

Nervous System Respiratory

Digestion Bone Tissue

Psychological Health
Relaxation from Stress Positive Emotions

Cognitive Capacity Attention Capacity




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

e Literature review
* Survey

e Key informant
Interviews

e Case study write-up
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Innovative Practice Survey Result — Innovative
Use of Gl Practices in Rural Ontario




Innovative Gl Elements

Official Plans
Sustainability planning
Stewardship incentives
Eco-cultural tourism
Permaculture projects
Local food >
Active transportatior Q
Parks, trails
Soil erosic:

Soil r
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.es at risk

Watershed protection

Source water protection

Wetland protection

Shoreline protection

Climate change adaptation planning
Sense of place vision statements



Gl Element Themed Categories

Community Livability (strategic planning)

Culture, Education, Recreation, Tourism

Local Food, Soil Quality Enhancement
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Biodiversity, Habitat/Species Protection

Climate Change Adaptation & Mitigation

Water, Stormwater Management

Woodlands, Woodlots, Street Trees

Other (recycled land, brownfields)
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Source: European Environment Agency, 2011




OMAFRA Research Case Study/Gl Theme Matrix

ommunity ulture ocal Food, Soi iodiversity, imate Change ater, orests ther (AT,
Themes C i Cul Local Food, Soil | Biodi i Cli Ch w SW F Other (AT,
Livability Educ. Quality Habitat & Adaptation, Mgmt. Trees brown-

Rec. Enhancement Species Mitigation Woodlots fields)

Case Studies Tourism Protection

Take Action for a X X X X X X X X

Sustainable Huron

Georgian Bay Official Plan X X X X X

Essex - CWATS X X X

Clean Water ~ X X X X X X

Green Spaces

Garvey / Glenn drain X X @ X

Maitland River video X X

Rainscaping, Phosphorous X X X
Offsetting

Mississippi Valley CA X X X X

Climate Change model

Transition Perth X X X X
permaculture

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



County

Case Study — of Huron
Garvie Creek - Glenn Drain Rural Watershed Management

77] suitable Ste for Wetiand
. Exrsting Grass Waterway
. Proposed Grass Waterway

.lmpmm Crossing
wes Channel Design »
fatercourses and Drains [ f

TN Euistinn Rusor

* Protect water and soil resources though ‘low impact
development’ water control actions on the land



Garvey-Glenn Stormwater
Structures

* Natural channels

* Constructed wetlands
* Erosion control berms
* Grassed waterways



Case Study — County
Green Legacy Tree Planting Programme of Wellington
County-wide tree planting initiative 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
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Trees used for:
 Community capacity development

Used for adaptation/mitigation
impacts of climate change

Windbreaks/living snow fences gton

/ Home Sitemap AtoZ Services Careers News and Notices Staff Directory
. . . DISCOVER BUSINESS RESIDENT SERVICES SOCIAL SERVICES GOVERNMENT
L IVI IC ro_cl I l I la | I( : ( Ol It rol ; ©0Text Size MEmal DRSS HiPrinter Friendy 44 Share
Green Legacy v

Programme
Home 1 Discover / Green Legacy Programme / Green Legacy Stategy

+ Awards/Success Stories
+ Corporate Volunteer The Green Legacy Strategy

[ [ .
Programme
The mission of the Green Legacy Programme is to change our community's view towards the value of rees and the
* Emerald Ash Borer: environment. Through education and involvement in the Green Legacy, the people of Wellington will increase forest

Green Logacy SateR) cover to a healthy level, creating a green infrastructure. which will ensure ongoing emvironmental benefits and help

adapt to climate change.

« Living Snow Fences -
e n h a n C e m e n t BN
« Windbreaks

+ Educating the public about the value of trees and the natural environment
« Municipal Tree Day

« Actively invohing the public in community forest process - the gathering of seed, growing of nursery stock, and
« Tree Orders planting and caring for young trees.

« Trees for Mapleton « Providing an ongoing supply of young trees to meet demand

. [} [}
« Trees for Minto A document entitled "Strategic Directions” was approved by the County in 2008. All of the trees are now provided at no
charge. For the most part, all of the components reported remain the same.

+ School Programme

« Volunteer Information
The Green Legacy Programme Documentary



Other Gl Initiatives Addressing
Climate Change/Rural Resilience

* Enacting Gl ‘low impact development’ stormwater
management controls in rural communities (in
conjunction with traditional grey systems):

- Bioswales

Raingardens S R R e

Artificial wetland/stormwater ponds

Rainwater harvesting/cisterns

Permeable pavers

- Etc.
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Other Gl Initiatives: Carbon Sequestration &
Community Capacity Development

* The Munsee-Delaware First Nation Tree
Corporation

- Poplar tree plantings/
maintenance
Forest Trends EcosysleE Marketplace Login Reglsier ContarctUis { ! — _ Annu aI p aym ent S f Or C arb On

Forest Trends' Activities

)rest Carbon Portal e capture services

. 4 Water & Marine
cking Terrestrial Carbon Biodiersty

Canmnts ot - Economic development &

El = EEENESETRREETTE community education

The Carbon Forest

from "A "first' for First Nations: New carbon forest A CIEEAED I AL i o UL S gais NUNSEE-DELAWARE REHON'S
takes root in Ontario," (July 21, 2010), Yahoo VERMONT |

News, Finance: available here. e, [ MICHIGAN VR | T
"This creative partnership will help launch a new Ve — - TNEW|YORK M PRHRE
enterprise that will train our community to develop I o - ~Detroit MASSACHUSET]
and manage carbon forests, creating jobs and a 1owa a0 il W ¥

new sustainable industry, which mirrors our

Project Details

environmental values,” said Chief Patrick
Waddilove of the Munsee-Delaware Nation.
- . . Project type: Location:
Tree planting on Munsee-Delaware Nation land is . g
expected o be completed by August 2010. During Afforestation or Reforestation Munsee-Delaware, ON Canada
their 31 years of growth, the trees are expected to . e . . .
sequester 20,000 tonnes of carbon dioxide after m’l{:g;_doeglgmg(#e%rcg:]gggs, involved: Pongre;;ilosntaaltus.
which they will be harvested for biofuel production. ArbresCanada P

Biofuel, by replacing carbon-based energy sources
(such as gasoline or coal) will further reduce
emissions of carbon dioxide in the atmosphere.

Contact details:
Tree Canada
222 Somerset St. West

treecanada.ca/growcleanair




Other Gl Initiatives: Local Payments
for Environmental Stewardship

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

* Infrastructure Canada S/federal gov’t climate action plan

New: ALUS Canada launches re-designed website

SUSTAINING AGRICULTURE, WILDLIFE AND
NATURAL SPACES FOR ALL CANADIANS-ONE
ACRE AT A TIME

o
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Other Gl Initiatives:

* Micro-climatic tree/landscape plantln“

Living snow fences
Street pavement shading =
- Local food

Y e me

Iocal food
i '%%ﬁﬂ

- Strategic landscaping (green roof/wall)




Conclusions

* Using green infrastructure elements can...

Kraehling, 2015

Address challenges of climate change through
both mitigation and adaptation mechanisms;

Can set a foundation for building rural
community resilience.




* Planning for Rural Community Resilience — Coping with
Climate Change and Energy Futures

- https://uofmpress.ca/books/detail/planning-for-rural-resilience

* Green jobs for Midwestern Ontario project 2011

- http://workgreen.ca/content/climate-changepeak-oil-views

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

_ http://waynecaldwell.ca/Projects/greeninfrastructure.html

~NN

£:f “pemit

N
i
o
(@]
[eTs}
=
<
(V]
©
e
~

Sources:




Using ‘Living” Green Infrastructure (Gl) to
Combat Climate Change & Build Resilient
Rural Communities

* Thanks for listening. . ..

Paul Kraehling MCIP RPP (Ret.)
Doctoral Candidate - Rural Studies Program

pkraehli@uoguelph.ca
www.uoguelph.ca/sedrd




