Designing the Future City
for Human and Global Health
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Healthy City Design Conference
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And we have a simple message
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Global Health is Under Stress

NCD’s
Climate
Inequitable Access to Resource
Political Turmoil
War
and more...
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Van Alen Institute is a 125-year-old not-
for-profit that uses design to catalyze
positive change in cities.

® 30 West 22nd St
| T ’:;:'k‘ Nn\— 1E}DID Donate Subsoribe to our list
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COUNCIL

Climate Council 2019:
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Climate Council: Future of Lovmare counen | [zo ] Climate Council: The

Food Systems Expanding Design

[oimre counon ] (208 ] Challenges of Climate
Change
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18 Landscape Design

Farm to City

To adapt to climate change, cities should learn from farms.
By David van der Leer and Chloe Stagaman with Sarah Haun,
Van Alen Institute
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150 years of planning theory
focused on public health



Urban Planning & Public Health

1854 London Cholera Outbreak
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The Story of London's
Most Terrifying Epidemic
and How It Changed Science,
Cities, and the Modern World
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Urban Planning & Public Health

1860-1920: Industrial Revolution
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The Garden City 189
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Ville Radieuse Dream Realized

Le Corbusier Dubai



Urban Planning & Public Health

1950-2000: Highway building era:
access to green space and clean air supposed to improve health...
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Age-adjusted Prevalence of Obesity and Diabetes Among US Adults
Obesity (BMI 230 kg/m?)

1994 2000 2015

[ INo Data [1<14.0% [] 14.0%-17.9% [] 18.0%-21.9% [ 22.0%-25.9% M > 26.0%

Diabetes (all types, excluding pregnancy related)
1994 2000 2015
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[ INoData [1<4.5% [14.5%-59% [16.0%-7.4% [HE 7.5%-8.9%

B >9.0%



Growing recognition that our environment
is making us sick

Our environment is making us sick warns
Richard Jackson, health expert
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Healthy Food Access

Provide places for affordable, nutritious foods

Low-income/underserved communities have less access to healthy
foods and higher prevalence of unhealthy foods

”Dairy
Oueen '
~ /lllllgl

y ‘i# N Donalds
DRIVE THRU @\‘ '
WiLYy AN | E-THRU

c = @

IN'
7$ (C




Urban Planning and Health Outcomes

Issues Related to Land Use | Related to Auto-dependency | Related to Social Processes
Obesity « Air pollution - Mental health issues
Cardiovascular disease | - Asthma - Social capital
Asthma - Car crashes
Water quality - Pedestrian injuries

* Individual
- Factors
Age, Gender; Genefics

HEALTH

World Health Organization



‘Leading Causes of Death in the U.S.

Figure 3. Age-adjusted death rates for the 10 leading causes of death: United States, 2013 and 2014

169.8
167.0

163.2
161.2

Heart disease

Cancer

Chronic lower
respiratory diseases

Unintentional
injuries

Stroke Bl 2013

. Bl 2014
Alzheimer’s

disease

Diabetes

Influenza and

neumonia 15.1 . . . .
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And costs to health care system and economy:

Heart disease and stroke: S190 billion
Diabetes: S245 billion
Obesity: S147 billion




$9 Spent on health care in US

{785%] o oop

$3.2 trillion / $9,990 per person —CDC 2015

Disease burden

12% |ER88%

inf_ectious non-communicable diseases -CDC
disease (obesity, asthma, cardiovascular
disease, diabetes, etc.)




What Makes
Us Healthy

ACCESS TO CARE 10%

:

GENETICS 20%

ENVIRONMENT 20%
HEALTHY BEHAVIORS

What We Spend
On Being Healthy

887%

MEDICAL
SERVICES

HEALTHY BEHAVIORS 4%
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Healthy Environments

Designing and Building Healthy Places i .

e ek Since 1901, life expectancy in the United States has increased by approximately
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S environmental conditions, including sanitation and water, The link between the
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borders. They also provide easy access and connectivity to other communities—

Hbees w1 st il chokiaekid iz o, requires studying how health is directly affected by various chemical, physical,
and biologic agents. We must also consider the effects of factors in the broad

Healthy Environments

Since 1900, life expectancy in the United States has increased by approximataly H H 1 H H H
byl pods gty g physical and social environments, which include housing, urban development,
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nation’s health and the environment is unmistakable,
A healthy community environment encaompasses aspects of human health,
disease, and Injury that are determined or influenced by factors in the overall X
environment, Examining the interaction between health and the environment Hﬂilth'r I:-ummumt}t Dﬂiign
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land use, transportation, industry, and agriculture. lh - g ’ i te gk
scribe healthy community design. According to the association, healthy

Healthy Community Design o h:ll g m
In April 2002, the American Planning Association identified six qualities that COMmmiLInites
describe healthy community design. According to the association, healthy
communities T |’ 3

i, IO + have a unigue sense of community and place;

« preserve and enhance valuable natural and cultural resources;

o S the s el o it « preserve and enhance valuable natural and cultural resources;
« expand the range of tra tion, employment, and housing choices | L
na oy eponsbiemanner, » equitably distribute the costs and benefits of development;
+ value long-range, regionvride s_ustainabililz!rlatll'l:nhan short-term,
N A MR N + expand the range of transportation, employment, and housing chalces
i = in a fiscally responsible manner;
—L;n-_ninlmfmerr.lurrl.r.«.l ._;:_:.:JHi.alrh Services i — | ¥ "Hh'lE hﬂg‘m% mglnn“ﬂ* EUHEinahlllt]r ratm “I'an mm‘tﬂm
incremental, or geographically isolated actions; and

« promate public health and healthy communities.
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Principles for Healthy Community Design

1. Increase Physical Activity

2. Reduce Injury

3. Improve Access to Healthy Food
4. Improve Access to Clean Air and Water

5. Decrease Mental Health Stress

6. Strengthen Social Fabric

7. Provide Fair Access to Jobs

8. Minimize Impact of Climate Change



Putting the Knowledge to Work



HEW YORK
HREETORATIIMN
PFROJECT
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New York Restoration Project
The Haven Project
Mott Haven/Port Morris
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NYRP

New York Restoration Project




WILLIS AVENUE COMMUNITY GARDEN MOTT HAVEN WE OWN' 52 COMMUNITY GARDENS
TENEMOS 52 JARDINES COMUNITARIOS




WEAREHELPING TO PLANT ONE MILLION TREES ABY 2015
ESTAMOS AYUDANDO A PLANTAR UN MILLON DE ARBOLES PARA 2015




"NEW YORK RESTORATION PROJECT"
MEANS MORE THAN GREEN PLACES

IT MEANS RESTORATION OF COMMUNITY
AND PUBLIC HEALTH
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DESIGN A PROJECT BASED IN EVIDENCE -
"~ AND COMMUNITY OBJECTHVES
TO IMPLEMENT & MON{E@R,PERFORMANCE

FOR MANY.YEARS “&"




PUBLIC HEALTH RESEARCH ERS

GEOGRAP ERS =
DESIGNERS
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The
Haven
Project

DESIGN + RESEARCH TEAM

Projectleader......... New York Restoration Project

Hospital partner....... Montefiore Medical Center

Designer.... Civitas

Health researcher...... Columbia University Mailman School of Public Health
Geospatial analyst..... Columbia University Spatial Information Design Lab
Evaluation expert...... Health x Design

Community engagement Barretto Bay Strategies + South Bronx Unite

Environmental health ... New York University Environmental Health Clinic
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100,000 People / 15,000 in Projects




PROJECT GOAL

* Implement Physical Environment changes that improve
Public Health, Well-being and Safety

* Monitor the effectiveness of the physical environment on
Public Health, Well-being and Safety over a period of
years.



The Issues

Mott Haven Ranks in the Worst for Asthma Rates in New
York City (NYC Health)

Ranks among the highest mortality rate in the state with
the leading cause of death being Coronary Heart Disease
(Montefiore Community Health)

Highest rates of vulnerable populations in NYC; including
people in poverty and those without health insurance
(NYC Health)

Highest rates of Heart Attack and Pedestrian Injury
Emergency Room Visits. (NYC Health)



45% POVERTY / 71% OBESITY
50% HIGHER ASTHMA RATES
Twice the city average for:

CARDIOVASCULAR + ACCIDENT RELATED
EMERGENCY ROOM VISITS







EXCESSIVE CRIME




A VOCAL COMMUNITY




A SPIRITED COMMUNITY




AN ENVIRONMENT THAT IS
UNHEALTHY
UNFRIENDLY
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AN ENVIRONMENT THAT IS NOT READILY
ACCESSIBLE




AN ENVIRONMENT THAT IS NOT SAFE
FOR WALKING
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AN ENVIRONMENT THAT IS DERELICT
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Columbia Mailman School of Public Health

CASE STUDY RESEARCH

NEW YORK

"""\ RESTORATION
’I’ PROJECT
IHE HAVEN P’t('OJk:l.l

AO0E

Supporting evidence-
based investment in
public spaces: A
literature review

This research synthesis ha: ] . =

efforts of New York Restora e

partners in The Haven Project. |

developed to renovate a network i

| -
hf ¢
Mott Haven and Port Morris in the e = . = yr
Haven Project aims to demonstrate i v o ]
and social outcomes resulting from a 4 i \ |
' [l f |55 |
1) e

?d
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s
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physical environment at the neighbo:
literature review has developed in par.
planning process and community engz
‘We would like to thank the New York
Project for their leadership of this efft
Project planning team, and Richa Gt

oo S University for guidance on framing

T EPIDEMIDLOGY review. Special thanks to the John

& Gina Lovasi Knight Foundation and the Doris

Foundation for funding the pla

Haven Project. More online

L] WWW.nvrp.org/about/prog

¥

2/13/2015
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SUPPORTING EVIDENCE-BASED
INVESTMENT IN PUBLIC SPACES

Key Health Concerns:
1. Insufficient Physical Activity

2.“Traffic related air pollution exposure
3. Traffic patterns that put pedestrians:at risk*

*Columbia University, Mailman School.of Public Health
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YOU MAKE ALL THE DIFFERENCE

l' Community Members-in
Project the design planning
_> .
Success proeess increases the
likelihood of project
| use.




MOTIVATION TO MOVE

1 Sidewalk improvements,
v walking paths and enhanced

e connectivity may increase
Insufficient likeliness of outdoor exercise.

Physical —»

Activit Assumption: A connected
cavity circuit of trails and parkspace
v. a dead end will increase

users and time spent outside.




' GREEN DOES MAKE A DIFFERENCE *

Obesity Increased tree canopy.

Heart Disease —» Mmay reduce BMI and
Insufficient -- increase physical

physical attivity activity.




SAFETY FIRST

IV.

Traffic Patterns Signage, traffic signals and

that put -~ __y  better lighting may reduce

pedestrians at

Gl pedestrian/moter vehicle

qollisions




|V
Traffic Related

Air Pollution

Adding places for physical
activity, particularly large
parks, may also increase

physical activity levels *

Assumption: Air quality is
“better near the water.




" SIZE MATTERS /'@ . . =

T 4
PARKS.> 6/Acres
Have Significant —» Increased Activity

Benefit for
Asthma
Diabetes

- BMI

Increased Length of Stay

Moti\iation to Go to the Park



THEORY OF CHANGE
MOTIVATION IS GREATEST
™ GET TO WATERFROm-—- -

..E.:".:.

N e B
:‘#J“
-

AIR QUALITY 1S BEST AT
WATERFRONT ¥

LINKED, LOOPED
ACTIVITIES CAN EMULATE
LENGHT OF STAY AND
ACTIVITY







RATE THIS OPTION 1-10
1=lowest

WHAT DO YOU THINK? 10=highest

WALK SCORE (1-10):

PHASE 1 OPTIONS: Alternative A PHASE 1 OPTIONS: Alternative B

BIKE SCORE (1-10):

SAFETY SCORE (1-10):

CONVENIENCE SCORE (1-10):

DESIRABILITY (1-10):

RANDALLS SLAND

PHASE 1 OPTIONS: Alternative C PHASE 1 OPTIONS: Alternative D

PHASE 1 OPTIONS: Alternative £

RANDALLS BSLAND




HELP US PROGRAM THIS SPACE: WATERFRONT
What would you like to see here?

A

plfoi:

132nd 2 East

Play-
O




HELP US PROGRAM THIS SPACE: WATERFRONT
What would you like to see here?

[







ACHIEVING BETTER HEALTH OUTCOMES IN THE DISTRICT
PHYSICAL ACTIVITY

Q00O 6 C O

Tourism Bike & Ped Trees sl Open Space  Recreation / Civic Youth
Safety Tt (A Sustained physical Engagement  Engagement
activity

DESIGN INTERVENTIONS:
* Create Large Parks or Links
to Large Parks
Steward Ownership
Incorporate Destinations
Connect Neighborhood
Nodes
Design Ped-Friendly
Sidewalks
Improve Perceived Safety
Create Park Proximity
Increase Street Tree
Density
Connect to Nature
Promote Mixed-Use
Development

N
134
Gantry ')
‘.Cranes
U 4




Existing Conditions

WILLOW AVE @ 133nd



INSTALLATION @ @ ‘

Civic Tourism Traffic Bike & Ped
Engagement Calming Safety

/

Example: Good sidewalk
conditions and proximity
to trails may lead to a
healthier BMI

WILLOW AVE @ 133nd




IMPROVEMENTS (%) @S D0®O0O

& P RO G RA M Civic Tourism Traffic Bike & Ped Social Trees Lighting Youth

Engagement Calming Safety Interaction Engagement

\ e ral

WILLOW AVE @ 133nd




et OO0OBOO0® OO O

P ROJ ECTS Civic Tourism Traffic  Bike &Ped  social Trees  Lighting  Recreation/ Open Space Youth
Engagement Calming

Safety  |nteraction Sustained physical Engagement
activity

WILLOW AVE @ 133nd
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24 The Haven Project: Impact Framework

Impact Framework

Design Strategies
Link Neighborhood Nodes

Access To Large Park/ Open Space
(Randall$ Island Connector + Waterfront)

Waterfront Green Trail
Creative/Interactive Placemaking

Resilient Shoreline

Factors

Street Connectivity/
Pedestrian + Bicycle
Friendly Paths

Social Interaction

Tree Canopy/Density
Traffic Calming
Visibility/Lighting

Local Tourism

Organized Spatial System

Proximity To Large Park/
Open Space

Connections To Nature/
Green Space

Recreation/Play
Habitat Restoration
Deposition Surface

Stormwater/Green
Infrastructure

Maintenance
Community Engagement
Interactivity

Cultural Appropriateness/
Identity

Storm Surge Protection

Short){Term
Outcomes

Active Transport/Physical
Activity

People Presence

Social Connectedness/
Socialization

Biodiversity
Microclimate
Road Safety

Increased Demand For
Services

Perception Of Self Efficacy

Increased Neighborhood
Retail

Ecological Awareness
Stress Recovery
Stormwater Management
Lower Crime

Civic Engagement

Cultural Preservation/
Expression

Storm Surge/
Hazard Mitigation

The Haven Project: Impact Framework

Medium Term
Outcomes

Decreased Diabetes Rate
(adults)

Lower Bmi/Weight Loss
(adults)

Chronic Stress

Mood

Perceived Safety

Lower Crime

Increased Local Purchasing
Social Cohesion

Air Quality

Traffic Related Accidents

Increased Neighborhood
Investment

Heat Island Effect

Reduction In Sewer
Overflow

Civic Engagement
Political Mobilization
Mitigate Job Loss
Stewardship

Impacts

Obesity Related lliness/
Premature Death

Cardiovascular Health
Mental Health

Bone Health (children)
Muscular Fitness

Stress Related lliness
Local Economic Investment
Neighborhood Safety
Social,Capital

Ecosystem Health
Infectious Disease

Heat Island Effect
Reduced Vehicular Injury
Energy Use

Respiratory Health
Stewardship

Water Quality
Landscape Resilience

Employment




Short}fTerm Outcomes

Medium Term
Outcomes

Diabetes Rate (Adults)
% of adults (18+) with diabetes

Bmi/Weight Loss
% of population with normal BMI

Chronic Stress

% of population with high* cortisol levels

Mood

% of population with diagnosed mood
disorder

Average level of psychological distress
(Kesler 6 scale/score)

Political Mobilization

voter turnout (% of eligible voters that

cast a ballot in an election*), by project
community district”

Perceived Safety

% of popoulation reporting they feel safe in
their neighborhood (3 item scale)
Social Cohesion

% of population reporting social cohesion (4
item scale)

% of population reporting perception of
collective efficacy

Air Quality

Level of Air Quality (_g/m3 for PM 2.5, ppb
for ozone)”

Stewardship

% of new sites stewarded by local
community groups, by group”

Key stakeholder veiws on the progress of
stewarship

Increased Neighborhood
Investment

#and value ($) of new investments, by type
of investment (eg capital project, service,
public art, retail) and investor (public,
private)

Impacts

Respiratory Health

Asthma related hospitalization rate, by population
group-including children under 15

Asthma related ER visits, by population-including
children under 15

Vihicular{Related Fatality
traffic-related fatality

Obesity And Related lliness/
Premature Death

% of obese adults (18+)

Avoidable hospitalization rate due to diahetes

Avoidable ER visits due to diabetes

Cardiovascular Health
% population with normal* cholesterol (HDL level)
% population with high blood preasure

Incidence of cardiovascular events (sudden death,
symptomatic cardiovascular disease, hospitalization)

Age adjusted rate of cardiovasular disease

Age Adjusted Heart disease hospitalizations per
100,000 adults”

Fatality due to heart disease

Mental Health
Hospitalizations due to mental illness

% of adults (18+) suffering from serious psychological
distress

Accountability/Transparency

Community and other key stakeholder perceptions on
accountability* and transparency*

#, % of community groups represented in the
community engagement process/stakeholder meetings

% of plan that is implemented

Governance

Governance structure is defined and communicated to
key stakeholders (yes/no)

Collective Impact/Knowledge
Sharing

# and type of knowledge sharing activities (community
meetings,meetings with city agencies, conferences)

Legibility of project progress on physical scale (criteria
and strategies TBD)
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NEW YORK RESTORATION PROJECT UNVEILS "MEW VISION™ FOR SOUTH BRONX
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Partners seek those
In pursuit of
happiness

Drinking the Kool-
Aid keeping
Corcaran's Jeff
Maolan at the top of

hiz game

Elghanayan scion
wﬂ: grew up with
the new Long
Island City

New York Restoration Project unveils “new enza,
vision” for South Bronx

HEW STAFF Ramsabeatahidy
Ickings drawing
ilders on hunt

for cheap land

' Technology's role
DEALS & DEALMAKERS . in real estate biz is
grnugig with

Today, New Yook Restoration Project (NYRF) unvelled a master plan 1o design, bulld, and
fund a new network of connectid open spaces that will Improve quality of Hie and deliver
measurable health benefits for South Bronx residents with parks, iree-Tined strests,



\;-

WD

e mmﬂkﬂ

i

il

)

&

in

oy



/wR COLORADO
<528" 5280 LooP

An Urbi Design Initiative to Improve Public Health



Downtown
Denver
Partnership

BOUNDARY
LEGEND:

CENTER CITY
NEIGHBORHOOD
BOUNDARY

DOWNTOWN
DENVER
BOUNDARY
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INCREASING POPULATION = DEMAND FOR MORE PARK SPAC

2017

CITY
CENTER
RESIDENTS

80,000+

It

ACRES OF OPEN
SPACE / 1,000
PEOPLE

ACRES OF OPEN
SPACE / 1,000
PEOPLE
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% - 10%: InCreese in vegetatlve cover decreases heat
related mortality by 7% (in the context of heat island
effect / climate change) .



“For every dollar spend on trail
buildingand maintenance, nearly $3
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A 10% increase in
greenspace leadsa 7%
decrease in stress — better
mental health
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LINKIN uléununuuuns cmiEanrs PEOPLE

 Priovitizng PEOPLE, HEALTH, CULTURE and NATURE,the 5280 Loop 2
24 is anew, distinctly Denver amenity, that connects many vibrant and |

diverse city center neighborhoods through the great urban outdoors, -
creatmg a powerful SENSE OF PLACE
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The 5280 Loop is the
urban manifestation
of the Colorado Trail.
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WE BELIEVE....

ITS ABOUT PEOPLE
IT'S ABOUT CONNECTIONS,
TS ABOUT EXPERIENCE,
IT'S ABOUT PLACE
ITS ABOUT HEALTH,

TS ABOUT CULTURE,
IT'S ABOUT DENVER!

A

EZILO0P

DOWNTOWN DENVER PARTNERSHIP




OUTCOMES - BASED DESIGN

Icﬁﬁﬁ?@%ﬂéign strategies for addressing cross-cutting needs and opportunities
throughout the Loop.

Needs + Opportuni_ Overarching Design _ Specific Design Strate

Childhood Obesity Link Nodes, Access to Green Space, Tree Canopy, Traffic

Asthma

Mental Health

Traffic Safety

Urban Heat Island

Stewardship

Social Cohesion

Calming
Increase vegetative cover by 50%, Increase tree

canopy by 200%, increase exposure to green
space and recreation.

Link Nodes, Access to Green Space, Tree
Canopy, and Improve lighting, visibility and

fety.
Elanﬁ Xeighborhood nodes, traffic calming

Increase vegetative cover by 50%

Increase daily access to nature, green space and
views, improve lighting, visibility and perception of
safety, celebrate culture and place.

Link neighborhoods, celebrate culture and place,
improve lighting, visibility and safety

Body of evidence
that demonstrates
the relationship
between specific
design strategies
and health-related
outcomes.



SPECIFIC

BALLPARK / ARAPAHOE SQUARE DESIGN STRATEGIES SHORT-TERM OUTCOMES MEDIUM-TERM OUTCOMES

Hea lth lm acts FEDESTRIAN 7 SIKE FRIENOLY PATHS » PEOPLE PRESENCE > PERCIEVED SAFETY > PHYSICALACTIATY
_L CONNECTING CIVIC ANSTITUTIONS WITH , SOCIALCONNICTION - ) LOWERS CRIME P MENTAL HEALTH
THE PSS REALM : _
The rupart framewert et stes bow DESIGN GOALS % PERCIEVED SAFETY 3 SOCIALCORESION  — NEGHECRHOOD SAFETY
the desisn of the LOOE akoess 274t PROMIITE SOCIAL INTERACTE
Street will advance seighborhood dvel  FETTER CONNECT COORS FIELD 10 b CULTURAL MIXING b PHTSICAL ACTIVITY = SOCIAL CAPTTOL
Masith cotcomen and mpacs THE RUIGHBOANDEO TRASPI CALMNG
¥ CoC DENTITY ¥ O ENGAGEMENT COLSITY REAATID WANESS
These dmign gosk inffuence our CRUATE AN URBAN FORESY/ PARY: ICREASE TRIECANDIY -
Sesign rteategies which ae bsed 9 LIKE ENVIRONMENT < » ROAD SAFETY ¥ TRASFIC INJURKES STRESS FELATED MANESS
ot evrdence aod cOMwrnty NTROOUCE NATIVE ECOLOGY
input and will nfluence heaith, CELEBRATE THE NOGHBORNOOD ¥ PMYSICAL ACTIVITY > REDUCE SMUDIABETES/STRESS STEWARDSHIP
welbeing, snd tocul captal L TORY HILTORKC IDENTITY
A ST8E55 RECOVIRY > CHRONKCST8ESS FLOUCED VEMICLE BELATES
MOREIDITY/ MORTALITY
* INCREASE VEGETATION S AT GUALITY
ASTHMA RESPORATORY HEALTM
4 ECOLOGICAL AWARENESS b MEAT ISLAND EFFECT




22,801 Downtown Denver population

Downtown Denver 1333&"
Residential Growth °°$:~'nh

2000 2010 2018
census census estimate

80 217 center City

pop Center City 4 o
Residential Growth Dulalion
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5280 LOOP EXPERIENCE

5 MILE EXPERIENCE Day 1o Day Loop as A Center

= S
O O C_j. What is The User Experience?

Q .Q- What are we trying to connect?
StinG OF * Pearts’ * Peart’ ManiFoto

’Q‘;\mull.\ & !..% -,.‘.E
L) Y di
L : : Fluidity of The Route?

@ & %\t

gl |||I.'|'l'i*|*.I
Priororae * Pamis’ Prioramze Faciwry HYBRID
REQUIRES A FLEXRLTY b RECUIRES FLEXIRILITY Hyerit DESIGN APPROACH THAT
FACILITY TYPE ROLITE AND FLEXIBRLITY IN PRIGRITES LINKING NEIGHEORMOO0S
CONNECTIONS 10 PEARLS AN BALAMCES THE DESIRE T0 CONNECT ﬂu

PEARLS WITH THE FLUIITY GF THE ROUTE. OOWNTOWM DENVER PARTNERSHIP
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Create Shared Street / woonerf from 15th to 19™.

Extend plaza character across Wynkoop between 16th and 18™.
Create wider pedestrian / storefront zone at south side.

The Loop goes ‘quiet’ through this zone.

Requires more detailed transportation and parking study.



Lower Downtown
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Birds

Canada Goose
Mallard

Common Goldeneye
Common Merganser
Osprey

Downy Woodpecker
Rock Pidgeon
Black-Billed Magpie
American Crow
Tree Swallow
Thrush

House Wren

Robin

Starling

Yellow Wwarbler
Rose-Breasted Grosbeak
Chipping Sparrow
Red-Winged Black Bird
Cowbird

Baltimore Oriole
Great Horned Owl
Hairy Woodpecker
Tennessee Warbler
House Sparrow
Spotted Sandpiper
Northern Flicker
Red-tailed Hawk
Rough-legged Hawk
Gull

Least Flycatcher
Song Sparrow
Mosses and Lichens
Moss

Moss

Moss

Moss

Moss

Moss

Moss

Moss

Moss

Moss

Moss

Moss

Moss

Moss

Lichen

Lichen

Lichen

Lichen

Lichen

Lichen

Lichen

Unidentified - to be determined
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified
Unidentified

Mammals

Grey Squirrel

Human Being

Deer Mouse

Meadow vole

Beaver

Plants

Common Horsetail
White Spruce

Blue Spruce

American Elm
Spring/River Birch

White Goosefoot/Lab's Quarters
Balsam Poplar

Hybrid Poplar

Western Sandbar Willow
Crack Willow

Yellow Willow

Field Pennycress/Sticnkweed
Saskatoon Serviceberry
Peking Cotoneaster
Chokecherry

European Chokecherry
Prickly Rose

Eur. Mountain-Ash, Rowanberry
Siberian Pea shrub
Pygmy Caragana

Black Medick

Alfalfa

Yellow Sweetclover
Bird/Cow/Tufted Vetch
American Vetch

American Silverberry/Wolf-willow
Canada Buffaloberry/Soapberry
Red-osier Dogwood
Ash-leaved/Manitoba Maple
Wild Bergamot
Butter-and-eggs

Common Plantain

Green Ash

Creeping Bellflower/garden Bluebell
Northern Bedstraw
Mountain/Twining honeysuckle
Tatarian honeysuckle

Western Snowberry/Buckbrush
Common Yarrow
Lesser/Common Burdock
Common Wormwood/Absinthe
Creeping/Canada Thistle

Bull Thistle

Giant/Tall Goldenrod

Smooth Blue Aster

Common Dandelion
Baltic/Wire Rush

Unknown black-top Sedge
Awnless/smooth Brome

Reed Canary Grass

Canada Bluegrass
Star-flowered Solomon's Seal
Rough-Fruited Mandarin

Early Blue Violet

Northern Bog Violet
Strawberry

Apple

Sweet grass

Common lilac

Cinquefoil

Western Dock
Arthropods/Insects

Aerial Yellowjacket

Wasp

Wasp

Tricolored bumblebee
Perplexing bumblebee

Sweat Bee

Water beetle 1

Water beetle 2

Water beetle 3

Water beetle 4

Water beetle 5

Water beetle 6
Corixidae
Corixidae
Corixidae
Lygaeidae
Lygaeidae
Lygus
Gerridae
Gerridae
Cicadellidae
Cicadellidae
Cicadellidae
Cicadellidae
Aphididae
Miridae
Miridae
Miridae
Miridae
Nabidae
Pentatomidae
Notonectidae

Lepidoptera/Butterfly

Lepidoptera
Lepidoptera
Lepidoptera
Baetidae
Baetidae
Baetidae
Psyllidae
Stratiomyidae
Drosophilidae
Chloropidae
Chloropidae
Chironomidae
Chironomidae
Chironomidae
Chironomidae
Chironomidae
Chironomidae
Empididae
Empididae
Syrphidae
Syrphidae
Agromyzidae
Agromyzidae
Muscidae
Muscidae
Muscidae

Tipulidae
Tipulidae
Lauxaniidae
Lauxaniidae
Calliphoridae
Ceratopogonidae
Lonchopteridae
Sepsidae
Scathophagidae
Phoridae
Tenthredinidae
Tenthredinidae
Ichneumonidae
Ichneumonidae
Formicidae
Formicidae
Formicidae
Formicidae
Braconidae
Braconidae
Chalcididae
Chrysomelidae
Chrysomelidae
Coccinellidae
Coccinellidae
Coccinellidae
Staphylinidae
Staphylinidae
Elmidae
Carabidae
Carabidae
Carabidae
Carabidae
Carabidae
Dytiscidae
Dytiscidae
Dytiscidae
Dytiscidae
Dytiscidae
Dytiscidae
Dytiscidae
Gyrinidae
Curculionidae
Curculionidae
Curculionidae
Curculionidae
Curculionidae
Halplidae
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SEDGE DOMMNANT
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3.16m
BOARDWALK
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3.60m 8.72m 184m 59m
DEPRESSION (SEASONAL ISLET (FERBACEOUS SCATTERED SHRLES) DEPRESSION (SEASONAL PICNIC AREA
PONDING/NATURAL SUBSTRATE) DOWNED LOGS INTERNE THROUGH CHANNEL PONDINGNATURML SUBSTAATE) CITY OF CALGARY
TRAIL MiX BASE

8.71m 657 7.56m
EMPHEMERAL LOWLAND CHANNEL EMPHENERAL LOWLAND CHANNEL  EMERGENT EDGE
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Mark Johnson

mjohnson@civitasinc.com



> 90% of Global Health Expenditure:

Pathogenic Research and Care



> 90% of Global Health Expenditure:

Pathogenic Research and Care

11% of World Mortality results from
Pathogens



< 5 % of Global Health Expenditure:

Well-Being Research and Care



< 5 % of Global Health Expenditure:

Well-Being Research and Care

>70 % of World Mortality results from
well-being factors





