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Singapore: City In a Garden
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Citizen Heat Mapping
Campaigns

Temperature (C)

26.65

Portland, Oregon

35.46



Chickadee

Resistance Map =
Source: Edmonton, CA B8
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Circuit Theory in City Planning
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Station location by transect

Transect
e P

The 200's activity mapping reminds us that a lot of urban animal activity takes place after hours—an important consideration for conservation planning,
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® Active radar
¢ |nactive radar
e - Sunset / Sunrise

Migration
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52.4| million birds in flight
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https://birdcast.info/migration-tools/live-migration-maps/
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A Story Map %

Richmond City Tree Canopy

« Low Tree Canopy

Blue census blocks are where the average

tree canopy cover is below 25%.
County of Henrico, VITA, Esri, HERE, (

Distribution of Tree Canopy Is Often
Profoundly Inequitable




Big Move
Provide Greenways & Parks for All

100% of Richmonders within a
10-minute walk of a park

A connected network of parks and greenways will
provide Richmonders with access to green space for
places of relaxation, rejuvenation, and recreation and
provide these benefits:

Reduce the heat-island effect: Richmond'’s heat-
island effect is more pronounced in areas of high
poverty because there are not many parks, a lot
of pavement, and a thin tree canopy.

Manage rainfall: Green space manages rainfall
and reduces the amount of rainwater that flows

into the City’s drainage and sewage systems.

4
o =
P I R -

Improve health outcomes: Proximity to a park ! 7
and greenway system can help reduce chronic 5 3 3 T s o h 3 g
conditions, such as asthma, diabetes, and 4 3

obesity.

Anchor new and existing neighborhoods: Parks p s ’ \
and greenway systems create a gathering place

in communities and can serve as catalysts to spur

private investment in the city. \ <

Increase resiliency to a changing

climate: vegetation sequesters carbon which
helps reduce the total amount of emissions in
the city and a network of greenways encourages
biking and walking, instead of driving, thereby
potentially reducing per capita carbon emissions

Many strategies in Richmond 300 relate to creating Y 4 PAR o N at u r e I ar et S
more parks and greenways. Objective 17.4 states: - —_ B

"Increase the percentage of Richmonders within

Sesenenealll - - .. W --Minimum Tree Canopy of 30% in all

vulnerability index rating, with a long-term goal of

having all Richmonders within a 5-minute walk of a

£ M neighborhoods, with eriphasis on those with high

Parks and Greenways As Richmond looks to add new
parks to the city, not all new parks will be large parks.

g .
Some may be pocket parks, like Scuffletown Park in the h I I -
Fan [top] and others may be reclaimed industrial space, e a Vu n e ra_ I I y I n eX
like the Low Line [middle]. The Capitol Trail [middle] and ]
Cannon Creek Greenway [bottom] are greenways that

--100% Richmonders within 10 min walk of a park.

RICHMOND

SO praFT- JUNE 2020




Current Canopy

Potential Canopy
(Additional)

Wedands and
Marshes

A Green Infrastructure Plan for the City of Norfolk

Current and Potential

Potential tree canopy shows where new trees could be planted
in the future to expand canopy coverage from its current
amount of 26%. Only 10% of the city is currently available for
planting so the maximum canopy achievable is 36%.

Not al sites could or should be planted, as people want yards,
sports fiedds and other open spaces £00. S0 a reasonable goal is

canopy.To achieve 3 4% Ganopy increase. Norfolk should plant

5,200 new trees anaually for the next 20 years. This is an

Tree Canopy

NORFOLK ,t

red by Green laf.

Norfolk’s Target:
0% Canopy

Tree Preservation
Incentive



NORFOLK

25

Current Canopy

Potential Canopy
(Additional)

‘Wedands and
Marshes

A Green Infrastructure Plan for the City of Norfolk

Current and Potential
Tree Canopy

77 Potental tree canogy shows where new trees could be planted

in the future to expand canopy coverage from its current
amount of 26%. Only 10% of the city is currently available for
planting so the maximum canopy achievable is 36%.

Not il sites could or should be planted, as people want yards,

to plant 4% more land to achieve 3 new goal for 30% total
canopy. To achieve 3 4% Gnopy increase, Norfolk should plant

1 sports fields and other open spaces 00, S0 a reasonable goal is Smar
NOREOLK

| 5200 new trees annually for the next 20 years. This is an o 05 1

increase of 3,200 more trees than planted currently. —— —
Map prepared by Green Infrastructure Center Inc.

WHAT IS A GREEN STREET?

A green street provides places for multi-modal travel, enhanced
vegetation, and other functions such as ‘green’ constructed
stormwater management. Green streets not only take up excess
stormwater, they can be more attractive to prospective businesses,
Often, new shops and businesses locate in an area where a green
street project has been installed. At right are hypothetical ‘before
and after’ green street simulations to model the visual {aesthetic)
improvements a green street can offer.

LIVING SHORELINES

A resilient city also needs to have healthy shorelines that are as
natural as possible to absorb wind and wave energy and provide
habitat. ‘Living shorelines’ are a key focus of this plan. There are
many vanables that affect whether a stabilized shoreline can be
natural - also called a living shoreline. Factors such as waves and
wind that build up energy over distances (fetch’) can require a
hardened shoreline to protect man-made structures. However,
there are many shorelines in the city that are unnecessarily hardened

31 A Green Infrastructure Plan for the City of Norfolk
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Barcelona Building Block
Image Credit: Erwan-#ersy dn unSplash

The 3-30-300 Rule for Urban Forestry

and Greener Cities
By Cecil Konijnendijk

Crucial Urban Forests spaces during times of restricted  show.

movements, and when lock-down

restrictions were eased in Spain, When working with cities,
range of essential benefits. many people flocked to parks and national governments, and
Current global challenges, such other green spaces. Many studies international organisations,

as climate change, environmental from across the world have experts like me are often asked
degradation, and the COVID-19 demonstrated the importance for specific guidelines for
pandemic, have resulted in and increased use of urban developing successful urban
increased awareness of the nature during the pandemic. forestry programs. We have

imnnartasncre nf iirlhhanm trooc Euvon indnnr nlante have hoarnnmao mnctihv Aorlinod horaiico ovroms:

Urban forests provide a wide

cover) across various contexts
and settings. The situation in
Barcelona, for example, is very
different from that in Vancouver,
and Beijing is a world away from
Lagos, even though these are
both megacities.

the 3-30-300 rule:

trees
from your
window

The 10-20-30 rule, however,
does not have a specific focus
on the benefits provided by
urban forests. Given the current
climate and public health
urgencies, as well as a range

of other challenges we face, it
would be useful to introduce a
guiding principle for urban forest
programmes, and city greening
across the world, that ensures
that all residents have access

Based on some of the most
up-to-date research on the
links between urban forests
and health, wellbeing, and
climate change, and the

work of influential global
organisations like the World
Health Organization, we would

pandemic, people have often
been bound to their homes or
direct neighbourhoods, placing
even greater importance on
nearby trees and other green in
gardens and along streets. Seeing
green from our windows helps

us keep in touch with nature and

INTTaSUUCTUre INto au puaces™ ™ =~ “pertentage tifdr ensures mat™ —~—

where we live and work, so that
nature is always within sight and
easy access.

3 Trees from Every Home

The first element of the rule
is that every citizen should
be able to see at least three
trees (of a decent size) from
their home. Recent research
demonstrates the imoportance

residents benefit in terms of their
health and wellbeing. By creating
more leafy neighbourhoods,

we also encourage people to
spend more time outdoors

and to interact with their
neighbourhoods (which in turn
promotes social health). Many

of the most ambitious cities in
the world in terms of greening,
including Barcelona, Bristol,
Canberra Sezattle and Vancouver




What Species of Trees Should We Plant?

“Currently, the city’s canopy
IS estimated to be up to
50% crepe myrtles. While
they are lovely and very
hardy plants, they do not
take up much stormwater,
provide much shade, or
host beneficial insects such
as pollinators and

butterflies.” —Norfolk Green
Infrastructure Plan, 2020




The Rich Ecology of Our
Most Esse Native Trees
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Importance of Native Trees and Plants and the Mutualisms They Support
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Why we must let birdsong be heard in our cities
again

From Property Week



4. An Ecosystem of Plans
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BUILDING RESILIENT COMMUNITIES
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THE CITY OF

NCORFOLK

JULY 2018

Prepared for the City of Norfolk by the Green Infrastructure Center Inc.
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On Road Bike

o Bus Transit n

Center
Community
Center
Community
Garden
Library
Light Rail
Station
Museun
Recreation
Center
Scenic

Path to Bike
Route and
Trails

Bike/
Pedestrian

Route

@ Park |

@ University
School
Cemetery

Tree Canopy Size
and Wetlands

@ 10> acres
2- 10 acres
<2acres

Wetlands an¢
Marshes

The future green infrastructure of the city shows
be increased to support healthy lifestyles. New lin
form the connective green threads that link these
marshes, parks and other green spaces -- togethe!
people are more likely to walk and bike through a

A Green Infrastructure Plan for the City of

GOAL SUMMARY:

The following is a summary of goals and objectives. Detailed actions are included in the strategy section on page 50.

Obj. I: Create a planting goal for tree canopy to achieve 30%
canopy coverage (a 4% increase).

Obj. 2: Create incentives for tree planting by citizens and
businesses.

Obj. 3: Protect intact habitat patches in the city and connect or
reconnect them with green pathways to support people, plants,
and animals. (See map of Future Green Infrastructure Network).

Obj. 4: Encourage the use of native plantings.

Obj. 5: Improve the city's data on trees to ensure good
management and longevity.

Obj. 6: Promote urban food production for healthful
communities and permeable landscapes.

Obj. 7: Daylight (re-surface) creeks that have been buried to
expand channel capacity and provide natural amenities for
communities.

%,
oyere 1,

Obj. I: Use schools and parks as demonstration sites for
low impact development — constructed and natural green
infrastructure — and continue to engage students as designers.

Obj. 2: Retrofit existing parking lots to create room for
bioswales and other best management practices to infiltrate or
store water.

Obj. 3: Encourage building owners to retrofit existing roofs for
stormwater treatment.

Obj. 4: Create an annual innovation award for those
developments that use the greatest creativity in instituting and
maximizing the use of low impact development strategies.

Obj. 5: Create and promote stormwater education through
parks to demonstrate low impact development practices.

Obj. 6: Expand or create volunteer programs to maintain the
aesthetics and health of green infrastructure projects.

Obj. 7: Increase knowledge about the infiltration capacity of the
city's soils to ensure projects account for local soil conditions
when designing stormwater projects or land development plans.

= rvorrom




Edmonton’s Ecological Network
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And a Nearly 60% Reduction in Car-Wildlife Collisions



Design and Planning for
Ecological Connectivit
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TRAILS / 85

Understanding
Arlington County’s
Conceptual Protected Trail Loops

Comprehensive Plan

The Comprehensive Plan guides coordinated development and sets high standards of public services and facilities in
the County. It is a decision-making tool for the County Board, the Planning Commission and County Departments. The 9
plan was established in 1960 and originally included five elements. Today, it includes these eleven elements:

OUTER LOOP %

gton Blvd

'ir/‘_“'
~INNER LOOP

o
\)\D\\ o

Historic
Distribution County ¥Vision Preservation
Master Plan Arlington will be a diverse and inclusive - Master Plan
Evaluates system world-class urban community with secure, Establishes priorities
facilities, operations eiact ideritial and ial | for the historic built
attractive residential and commercia prelbe B s

A

and policies to maintain
neighborhoods where people unite to form a general County history.

a high level of service.
caring, learning, participating,

sustainable community in which
each person is important.

A

Conceptual Protected Loop Trails

= proposed “outer loop”

proposed "inner loop” ¢ AT B -
mmmm existing trails along proposed loops
==ms existing Arlington Loop

= = = planning corridors

Figure 18. Map of conceptual inner and outer loops
2.1.2. Complete an “outer loop” of protected routes that
connects the Four Mile Run, Mount Vernon and
Custis Trails.

Recycling Program
Implementation




GREEN RIBEON Green Ribbon

| , u 5 an
I I I l t O | l S G I e e I l I O I I sl Teioen Nboon siong
Green Ribbon through gl S Hayes Strestand ARMY Navy.on £ c Spece
RiverHouse is dependent through the Brookfield S - Study deon 3oundary
o

on final site design, but sife provides a finear Metro Station
should provide a north- park experience, linking
south connection from larder plaza and casual

Prospect Hill Park to use spaces. Green 2 |
.’I

ceospd
ox | B317sTs

the southern boundary / ribbon strategies can Soece

of the site, access to Iso be deployed in s
Virginia Highlands Park, constrained environments \ -

11
“Create space for J§ a connected network of

nature to thrive so
that biophilia is — | AL e

access route.

generous, biophilic walking (¢ &L

I Green Ribbon could make
Jhefoumonthe * through the Costeo site,

RYSTAL DR

Green Ribbon through to Long Bridge Park, and

I s o Virginia Highlands Park
a rt O f t I l ( ! - ! . - The existing stairs Ut diats connecting other public
| x | . i behind the Hume through a park master g spac.s such as the fgrure
3 4 School huilding could ptan process, but New Park at S Eads Street.
3 8 ¥ > The potential routing and
eve ryd ay - { : grated green furniture

be incorporated into connections along 15th ; e e
2 e e
anotfier expansion of Street S are prioritized. 10 i
the Green Ribbon. sﬂ:.d jons requires further
7 study.

experience of the
| district.”

F'f
[

The design of the Green Ribbon will vary by site and context, including
whether the segment is part of a redevelopment project, pursued by
the County on public property or right-of-way, or established on an
existing site or access way in advance of redevelopment to enable
greater connectivity. This example shows how the Green Ribbon
could be integrated into development with interspersed frontage

PENTAGON CITY SECTOR PLAN zone (including building access and outdoor spaces) and continuous,

layered planting areas on both sides of the pedestrian path.




Mandating Rooftop Biodiversity / BioSolar?

ZONING ADMINISTRATOR

BULLETIN NO. 11

Planning _
Better Roofs Ordinance

: Section 149 Better Roofs; Living Roof Alternative

PURPOSI

Pursuant to the Planning Code, Green Building Code and the Better Roof Project
» A e
“Sa Ft' I
n I‘rancisco eontmues fo evolve as

S md eﬁmple of dn increasihgly * M .. : 5 C O d e S a n d

Y

'1

sustainable city, with green roofs and walls £
as essential contributory elements” 3¢ ey "~»’" £
- N

- Planning Director Joha:R ahaim e \ '
55 D ." vl s
p ik |/ e
; 4 > T, 1,'-':\ L ==
'S0 UH Auce', Photo by Lanre Kadhids, © 2003 Thu Regoby.

Source: SF Living Roofs Manual
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Asheville Tree Protection Requwements

R M.

Tree Canopy (2018)

Buncombe County Parcels

Streets

-
':- ',4.44‘

ec:Tme 2008-

ek ' e 7 . - oo, W e b L i | L .

New Development Must Meet Minimum Canopy Standard.js By Zdne
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. “You can stand beneatha
' grand oak and know that .
~ your more distant ancestors
- did so too. Oaks hold onto .,
- the memories of earlier :

+, generations. By touching the
o . o /4 ‘ 4 :
_wskin of the oak it ISIQQSSIb|e
o feel some tentat \}F trace of ;
those that ha\'/e'gorle“ before:”
--James Canton, A
i ' The Oak Papers )il- . —




DC’s Tree Canopy Protection Act

44 inch — 99
Inch
circumference

100 inch
Circumference
or greater

If not a hazardous tree, then
subject to a tree replacement fee
$55 per inch of circumference, or
planting of seedlings that equal
or exceed circumference lost

Removal only allowed if “necessary
to avoid imminent harm or danger to
persons or property...”

Can be relocated or replanted

If cut illegally, fine = $300 per inch
circumference






€he New York Eimes

OPINION
GUEST ESSAY

How Do You Mourn a 250-Year-0ld

“We need to stop thinking
of trees as objects that
belong to us and come to
understand them as long-
lived ecosystems
temporarily under our
protection. We have
borrowed them from the
past, and we owe them to
the future.”
--Margaret Renkl, NYT



Goal of 100,000 Acres
of Healthy Tidal Marshes

22,000 acres
Additional acquisition/
restoration to reach goal

25,000 acres
Protected/planned for
marsh restoration

13,000 acres
Wetlands restored to
tides since 2000

40,000 acres

Healthy tidal marsh as
of 2000

Bay Nature magazine - Fall 2020

First-of-its-Kind Climate
Parcel Tax Now a Measure of
Hope

Bay Area voters passed Measure AA in 2016. Its funding now

means jobs, restoration, and flood control

F __JIUIS

!

by Kristine Wong

September 27, 2020 |

SHARETHIS: ¥ YW &

or centuries, San Francisco Bay’s wetlands were one of the richest ecosystems in the

world. It’s estimated that 250 years ago the Bay was bounded by 200,000 acres of

wetlands—Ilush habitat that provided a home for birds, fish, and other wildlife and that
served as the basis of life for the Ohlone people who made, and still make, their home around
the Bay. In the centuries since, 80 percent of these wetlands have been lost to development.
That's been devastating to wildlife.
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CITY FOREST CREDITS
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It Takes a [Wooded] Village
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Jennifer McLean, has lived in the neighbourhood for 35 years and was one of more than 150

residents who signed a petition in May asking the city not to approve the permit to take down
more trees on the property.

6.Community Engagement and Education



Milkweeds for Monarchs: The St. Louis Butterfly Project
Earth Day Festival 2014

—
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The Saint Louis

A Pollinator
Haven

Join us in creating
natural habitats
for pollinators and
other wildlife.

NEC AW L KL

Ninety percent of
flowering plants depend
on pollinators-yet many,
like the monarch
butterfly, are in trouble.

* Female monarch
butterflies only lay their
eggs on milkweed plants.

* Monarch caterpillars feed
solely on milkweed.

* Monarchs also need
nectar from native flowers
to provide energy for their
annual migration.

 St. Louis is an important
part of the monarch’s
migration path.

This habitat area is one of several along the Mississippi River that
collectively serve as a pollinator pathway. The City has been
promoting urban monarch conservation through

Milkweeds for Monarchs: The St. Louis Butterfly Project.

Find out more at StLouis-mo.gov/monarchs

Venice

Brooklyn

National City

East St Louis §

)

Map data 2020 Terms of
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Rierf ont Butterfly Byway

£_Common b
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ﬁéuj MissOURI
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‘\"SVN b'wg“:s’cc

Great Rivers Greenway L) 1

= Ways to Help

Pollinators:

* Plant a nectar- and
pollen-rich native flower
garden that blooms
throughout the seasons.
This will also support
bees, birds and other
important wildlife.

® Minimize or eliminate
the use of insecticides,
herbicides and fertilizers
in youryard.

 Purchase locally grown,
pesticide-free flowers,
fruits and vegetables.

* Keep your native garden
intact throughout the
winter; pollinators use
spent stems to lay eggs,
nest and survive cold
temperatures. In the
spring, cut the dead
plant growth to 15“ high.

3 Saint Louis Zoo

Animals Always
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¥ 2011, Melbourne had been in
B drought for more than a decade.

Severe water restrictions were in
place, and Australia’s ‘garden city’ was no
longer reflecting its moniker - the city’s
‘urban forest’ was in rapid decline.

Melbourne's urban forest — the trees,
parks, and gardens scattered throughout
the city — consists of 77,000 trees, with
an assetvaluz of §1 billion, excluding
the added value of pollution and carbon
sequestration, shading, and cooling.

Its loss would pose both a significant
environmental and economic loss,

Noticing the urban forest’s decline,
City of Melbourns sent out an arborist to
conduct a city-wide ‘useful life expectancy’
analysis of zach tres.

“Results of the surveys forecast that
23% of the city’s current tree population
will be lost within a decade, and 29%
within 20 years,” said Yvonne Lynch, team
leader for Urban Forest & Urban Ecology

au) -was gcidedal thel Stw st k&g
the public abreast or the goais, outcomes,
and progress of the Urban Forsst Strategy.
Iz lbourne visualisation company QOM
Creative was engaged to build the site.
“The design was based on t . mau.
questions said Greg More, ! ander of
OOM Cr# fise Fin W how |nthe data
of 70,000 fee beus 1to co. wunicats
the condi Smy W= Journesn, -
forest? Secondly, how can this
information be made available to assist
an ongoling public consultation process,
and thersfore accessible across a range of
desktop and mobile devices?

The Melbourne Urban
Forest Visual site hosts
an attractive wehmap,
usableacross devices...

“After a few data tests, CartoDB
became a clear choice for the map
component as it could provide solutions
to support the above quastions: it handles
data managemesnt, the numberof
elements, and visual styling with sase, and
works across platforms including mouse
and touch interaction.”

CartoDE is a cloud-based spatial
platform that provides a framswork to

Trees In the City,
y In a Forest

Goal: Doubling of Canopy

Coverage, from 22% to
40% by 2040

in City Design at the City of Melbourne. then we can reduce our summertime analyse and visualise spatial data, as i b /"

So, in 2011, the City of Melbourns temperatures by 4 degrees Celsius - this well as asily embed it in websites. It's [ y.
moved to strategically address these will deliver significant benefits for our city  popular with web developers because it / /
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How Do We Show Our Love for Trees?

‘| see you every
morning, watch you
change with the
seasons. It makes me
happy knowing you are
there.”

--Alicia

Source: Yvonne Lynch, Head, Melbourne Urban Forestry and
Urban Ecology Team



FOREWORD BY E. O. WILSON

BIOPHILIC CITIES

INTEGRATING NATURE
INTO URBAN DESIGN AND PLANNING
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FST@MPANY

COVID-19 CO.DESIGN TECH WORK LIFE NEWS IMPACT PODCASTS VIDEO RECOMMEN

Why cities should be designed for
birds

Habitats that are good for birds are good for people, too.

TIMOTHY BEATLEY

CREATING SAFE URBAN

HABITATS

[Photos: SteveByland/iStock, Rohit Tandon/Ui
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