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A Remarkable Career

aquatic biologist, U.S. Bureau of Fisheries
1950s full time nature writer

1951 Sea Around Us, National Book Award
The Edge of the Sea, Under the Sea Wind
1962 Silent Spring, national pesticide policy
launched grassroots environmental movement
Environmental Protection Agency created 1970




Pervasive Pesticides

Glenbow Archives NA-SHGN-66T 1 2




En ala .5,.,-‘;‘.

£ QUANTA RESOURCES
.
A Y 4 E PA SUPERFUND SITE
WARNING : Hazardous
substances present in soil

and sediment.
No Trespassing.

For further information call the U.S. o
Environmental Protection Agency (800) 346-5009 e ]

Love t"s#«

Niagre @ = 8

ey -

(;'.tﬂ Fire on Ooumnoge,. L7950 (Aasocistad Fress)




Feovew and Soecial Artxches

Beyond Toxicity
Human Health and the Natural Environment

Hoscard Frumbin, MD, EePHL, FACE, FACOEM

Abstract:

Rescarch and s hing in eovvronmental health have cenered on the hazardous effeces of
Vit covironmental exposires, sanch as sooe chemicals, radiation. and hiologcal and
phovical agents. However, somne kinds of conmronssental exgreanres s buve posstne health
elfect. Accoeding to EO. Wilson's “Inoplula”™ bypothesis, hussans are ssnately attracted 1o
odher lving ongamaans. Laser avthors have espanded this concept so suggest than humans
Bave an smnate Bond with sanie mose generaliy. Fhis implies that corrain bads of contaa
with the satural woeld may benefu health, Evidence suppocting this Bypechosis is presemacd
Froemn oo aspects of tee nasural woekd: animads, plants, Bindscapes, and wilderness. Finadly,
the wnpdcatons of ths hwpothesn lor a twoader agenda for eovirommensal  health
encompaang ot osly fosse outcomses bnt abo salutay ones, are discuwed. Thas agenda
unplics revcarch on 2 range of potentially healthful emarommental expeosures, colllve s
o among profestonals in s range of disogiines from putde health 1o By
arc hitecture 1o oy plasmang. and mictventons based on roscarch ostcomes

Medical Subject Headings (MeSH ) amsmals, coodogy, comnironmental bealth, nabw e, plants,
wees CAm | Prev Med 2000 2005 0200 € 2001 Amenscan fosrnal of Preventive Medicine

American Journal of Preventive Medicine, 2001
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Outline

1. Environmental Health
2. Trees, Metro Nature x Human Health
3. Environmental Equity




WHO Health Definition

A state of complete

physical, mental, and social well-being
and not merely the absence
of disease or infirmity (1946)




Determinants of Health




Green Cities: Good Health

www.greenhealth.washington.edu

Sponsors:
USDA Forest Service, U&CF Program
University of Washington
NGO partners

@n Cities: Good i%a“lth ‘&v{\

&

Thanks!

to U of WA students:
Katrina Flora

Mary Ann Rozance
Sarah Krueger

Research Reviews & Summaries




Green Cities: Good Health

Community Dulidng
Locat Economics »
Mace Attachment &

Crime A Fear »

Safe Streets >
Active Living »
Raduced Rk
Weillness & Physislogy
Healing & Therapy

Mencal Meath &
Function »

Work & Leaming
Curure & Equity
Lifecycie & Gender

Local Economics

Trees in Ciies are MOt grown and managed for products that can be bought
ond 30k on markats, Dt they do provide many Intangible services and
functions! This article serves two purposes. First, it imtroduces valuation
methods that are used 10 Convert intangie benefits to dollar sums, 4
Than, &t shows how sonmarket valuations can support locsl decision-
making.

Fast Facts

* The presence of larger trees in yavrds and 05 street trees can add
from 3% o 15% to home values throughout reighberhoods.

* Averaging the market effect of street trees on af house values across
Poctiand, Oregon yieids a total value of $1.35 Bdlion, petentially

increasing annual property tax revenues $15.3 miion.”

® A study found 7% higher rental rotes for commercial offices having
high quality landscapes.’*

* Shoppers daim that they will spend 99 t0 12% more for goods and

services 0 cantrad Dusiness districts having high qualty tree
"

CONODY

* Shoppers indicate that they will traved greater distance and a longer
tme 1o ViR & Satrict having high quality trees, and spend more time
there once they arrive, ™

W ASS Fane




Green Cities: Good Health

database of >4,500 peer reviewed publications

Safe Strects TR
Crime and Foar IS

1970s

Work and Learning I S "1980s
Place Attachrent & Meaning I = 1990s
Community Economics I " 2000s

Community & Social Ties I —
Wellness and Prywciogy  [ININNINEGEGEEEEEEEEEEEE O —.
o I —
Healing ardt Therasry |
Reduced e [N @
Montal Health ana Function | —
Lifecycie anc Geercher | —
L EE e e e e e
0% % 4% 6% 8% 10% 12% 14%

w2010-15

% poer reviewed publications of entire collection




Metro Nature Settings

NEARBY NATURE INCLUDES A VARIETY OF SPACES AND PLACES

MAGE BY MG /S




the canopy of a city :: human health benefits
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nearby nature & health evidence

> 40 years
~ 4,500 publications

what are the ‘stories’




Discovery: Human Health Benefits Across the Life Cycle
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Urban Forests and Newborns

the natural environment affects
pregnancy outcomes . . .

10% increase in tree-canopy cover
within 50m of a house

= lower number of low weight births
(1.42 per 1000 births)

Donovan et al., Health & Place 2011;
Hystad et al., Env Health Perspectives 2014
| s




Hygiene Hypothesis

» presence of soil bacteria in body,
Mycobacterium vaccae = Increased seratonin

* may alleviate depression
 dirt or Prozac?

Lowry et al. 2007. Neuroscience
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Nature Contact & Immune Systems

 absence of
trees &
green space

* |less
opportunity
for
‘Inoculation’




Fiddlehead Forest School
Washington Park Arboretum (Seattle)

cognitive
social &
physical
learning




Classroom Views & Stress
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School No.1

Li & Sullivan.
Landscape &

Urban Planning,
2016

School No.4
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ADHD and nature contact

17 children aged 7-12 with

diagnosed ADHD
« 20-minute guided
walks
« Park
* Neighborhood 48 1
 Downtown @ 44 -
S 42
* Pre-walk puzzles 8
» Post-walk cognitive test § 38 -
3.6
34
Faber Taylor & Kuo. 2009. 32 -

Journal of Attention Disorders Park Nesghborhood Downtown




ADHD Meds

% of Americans Ages 20-44
2001 - 2010

08
06
04

0.2

0.0 T T T T T T T T T 1
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

-8~ Male ~@-Female

America’s State of Mind, Medco Health Solutions, Inc
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CDC moderate actlwty
recommendatlons




Parks Prescription B( for Health

Date:
V Dr:
Name;
| recommend:
[] Walking [] Other:
minutes a day
days per week
' Heath Candcts sugasats modiermts activty of SO mvrutes per clay | 5 days & wesh

AL CRRTER
Benefits of daily activity

» Improve overall physical and mental heaith

* Maintain a healthy weight

» Reduce the risk of diabetes and other
chronic conditions

* Lower cholesterol levels

* Manage stress and anxiety

Signature: of I



Parks Prescription

2' _

1. Visit www REACHTorbetterhealth com
2 Enter your zip code

1. @ Qe
rx 3. Click

Cet a prescription for >. S .
ParksRx from your Exercise in the park
healthcare provider and share outcomes

with your healthcare

Pick your park provider.
1
N
4
Your Prescription For Better Health
This information i provided for educationsl pUrpoLes and s not 1o www.REACHforbetterhealth com/ParksRx

be conudered medical advice ke |




Shinrin yOkU (forest bathing)

e extensive
research

* restorative
experiences

e workers
retirees

* networked
system,
52 bases
In Japan




Green Streets for Walkability

evidence of lower frustration and higher
meditation when moving into the greener streets

Aspinall et al. 2013. The Urban Brain: Analysing Outdoor Physical Activity with
Mobile EEG. British Journal of Sports Medicine




Improving Depression

20 adults with major depression

walk in a park setting and a built setting Berman et al. 2012.

Journal of Affective
Disorders

¥ 50-minute walks one week apart

¥ before-after testing:

& Mood: Positive and Negative Affect (PANAS)
& Cognition: Backward Digit Span (BDS)

cognitive and affective
improvements after
walking in a

nature setting




Sacramento Study :: LIDAR x CHIS data
7,900 adults, 250 m buffer, covariates

more tree cover

= better overall
health

= better social
cohesion

Ulmer et al. 2016. Health & Place. Multiple health benefits of
urban tree canopy: The mounting evidence for a green
prescription



Donovan et al. 2013. Journal of Preventive Medicine

EAB Tree Loss & Public Health

1990 to 2007, 1,296 counties in 15 states
infected areas vs. no bugs
15,000 more deaths from cardiovascular disease
6,000 more deaths from lower respiratory disease
controlled for demographic, human mortality, and
forest health data at the county level

Toledo, Ohio in 2006, pre EAB

photo credits: Dan Herms, Ohio State U




Mobile Air Pollutants

High spatial resolution map of
summer-time NO2 in Portland Metro

Modeled NO2 (ppb)
|38.72
— 7378
] 79-04
B es-01
Bl ez-00
B o-w00
-2
-
| RERRRTE
| REEEE

Meéenakey S0
niMp, Men Oct 2013

Dr. Vivek Shandas, Urban Studies and Planning,
Portland State University



Health Value of Trees

Moodwied NOZ Secrease
AUt 10 CONOOND ve Quiaton
(% of Dackgrouma)

Health Impact Reduced Incidence Valuation of Benefit
due to Trees {in $1,000,000)

Asthma Exacerbation, Missed school days (4-12 years) 6083 0.52
Asthma Exacerbation, One or More Symptoms (4-12 years) 17,663 2.76
Emergency Room Visits, Asthma (all ages) ' 46 0.01
HA, All Respiratory (65 and older) ! 49 0.92
HA, Chronic Lung Disease (less Asthma) (65 and older) 24 0.33

Sum Value: 54.54




10% increase in tree canopy
~ 12% decrease in crime
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hospital healing gardens

health care $$ savings
patient preference & return

» ’ .l X
Y

Ulfelder Healing Garden, Scripps Encinitas Hospital
Massachusetts General Hospital




Legacy Good Samaritan Medical Center
Stenzel Healing Garden 1997
Rehabilitation Institute of Oregon

LEGACY HEALTH




Oregon Burn Center Garden

LEGACY HEALTH



Juaeman



Hospital Staff — Respite and Support

LEGACY HEALTH



Lifecycle :: disease & illness

Cumulative U.S. DALYs for the Leading Disease/Disorder Categories by Age (2010)

16000 4 o Mantel srid Dehortordl Dlasidics Disability Adjusted Life Year
» Cardiovascudar and Circudatory Disoases
14000 2
* Neoplasms
12000 * Muscudoskeletal Disorders .
o Disbetes, Urogenatal, Blood, and Endocrine Disorders —
>
g 10000 Chronic Respiratory Diseases o . - i
g + Other Non-communicable Diseases - o 3 =
& 8000 ® s
K3 © Newrological Disorders o7 o
3 ; = .
3 6000 o p o
ks o pu
i . x . o
3 4000 - B 5 . . X
- 3 po - -
- 3 ' * . »
2000 . a . > o .
: 1 > - x - ) 2
a 2 — -;___’___'- 4 .
0 | S
b D > O P S P P P & , > P
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Doto courtesy of WHD
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Environmental Equity

* {ree canopy analysis

» parks distribution

* nature management & upkeep
» geographic disparities

* why Is this important?
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2016 Seattle
Urban Tree Canopy
Analysis

LIDAR imagery

goal 30%,
now 28%

report at:
http://www.seattle.gov/trees/ca
nopycover.htm




2016 Seattle
Urban Tree
Canopy Analysis

degree of existing
tree canopy for

each of Seattle’s
neighborhoods




2016 Seattle
Urban Tree
Canopy Analysis

Seattle Census
tracts

key:

% people of color
(large dot =
mostly
Caucasian)

% tree canopy
(lighter is more
canopy)




%% Prople of Color

NC @ Heh number of people of color but
O\ little tree canopy (11%) Inthis Census

@
O
O O
There is a statistically
e @ @ significant inverse relationship
o O o between tree canopy and
O people of color
O O A

CDC

Not many people of color and lots of
tree canopy (55%) in this Census tract

Tree Canopy™

Figure 14. Figure describing percent tree canopy in relation to people of
color. Each dot represents an EEA polygon.




Seattle’s urban heat island hot spots
correspond to low tree canopy areas
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study in England (Mitchell & Popham 2008)
mortality stats (40 M population) & green space

;a‘“, |gHer mortality

lower income, more green = less mortality




Urbana-Champaign Bloomington

Decatur Springfield Peoria

Zhou, X., Kim, J. 2013. Social disparities in tree canopy and park accessibility: A case study of
six cities in lllinois using GIS and remote sensing. Urban Forestry & Urban Greening
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TOWARD A B City of Seattle:

HEALTHY, EQUITABLE, .
AND SUSTAINABLE Equity &

SEATTLE Environment
e . | Initiative

fSourshing natutal environment. Partnershes and collsboraton
among C iy departments, Comymumity Organ@atons, and
rescents and businesses have been instrumental in advancing
Seattle’s envronmental goals. The report provedes 3 high-level
overvew of ouwr accomplsheents to date as well as highiights
opportunibes for impeovernent

OUR COMMITMENT TO RACIAL EQUITY .
= }

AND ENVIRONMENTAL JUSTICE

While Seattle has long been a proneer for envwonmental
progress, the suctess comes with a caveat. People of color,

wrenigrants, refugees, pecple with low ncomes and kenvied- M OVI NG
Englah profioency mdwmduals bear 8 dsproportonate burden

of erveonmental health irpacts, benefit less drectly from owr SEATTLE ‘i_, N E E D L E
-

enveonmental progress, and enwonmental concerms of these
comenunites often Qo unaddressed due 10 systermc RAcsm and
CITY OF SEATTLE
Erwironmental Progre

M EE foous arex

lack of data that mdudes a racial or economc analyss

OSEs Equity & Envronment Intsative 8 shifting the City's
aporoach 50 those most aflecied by environmentyl challenges
and ROMIS000 econamsc condaans wil lead on desgrng
sokstons and dwectly benefit from our programs and pOkoes

ares. 2077

Because of Seattie’s history of land use and segregation, we

can utize a geographe approach to begn 1o understand racial
ineguty in Seattle. However, geographe cormderations should
not substtute for race as many of the concerns of communities
would persat even f communites moved 20 a new ocaton
Collectng data with a racsl lens 5 3 key way for the City 10 lead
by example and understand our resdents’ expenences. Hanng
this type of data = an important step in advanong racal and dats as it relates to £2) focus areas or racial
erwronmental jstce in our work ahead demographics of peogeam umers,
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TREES & GREEN SPACE

THRIVING & ACCESSIBLE

Trees J0d Qleen 9ates have SgnBicant eavironmental,
sconOmmic, and yocld Benefits Indiuding mprovinng av and witer
Qualty, natural S0MMWale! Management and sod ProteCHon,
and AT tng peopie 10 10l Dutiness dstncts and Community
et The collcive rmpact o Sgreficont Seatte’s urban forest
removes 7 25 metnic tons of poliuton Trom the environment and
SOQUESINS Cardon 2 level vallued a §11.7 millon annually

CANOPY COVIR
o Seotte n JO

Seattie s reputation for besng the “Emerald Cay™ & well known,
bt resdents 00 nOt axpirence those benelits Consiuently
theoughout Bw Oty Large parts of Seatte-notably where owr
comemurvties of color, immegrants, refugees, and residents with
ow rcomes tend 10 e, learn, work and play—hawe less Uee
Canopy Ccover Tan neighborhoods that are home %0 a magorty
of white, cpper NCome meidenty. Seatte i worting 10 addhen
tha dopantty %0 bring Tw Berefits of trees and green eces 1o
M oer communitiey

Howewed o EE1 foon
aroin ondy had »

20%

CANGEY COVEIRN
n JO

Al our Oty coninom 10 oW, prtecting and enharxing ow
Uan Torest and green ace remans A Koy prcrity n order
10 enise B Doty of oW natural assets e angoyed by M
Seattie reudents

Arma of Seatie wihare poopie of codor and
pecpie with low ncomen tend 12 lve how e




Increase Seattie's

tree cancpy

SEATTLE DEFARTMENTS PLANTED

5,298

TRELES SNCE 2014
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xmn L

Oy e save tve Barve, bureyd
e Nowe Dhavied Ower &) O
welings & part of o Soree

THRIVING & ACCESSIBLE GREEN SPACE

OUR PATH TO SUCCESS

”
De\nbpmpzksma

Restore 2,500 acres of
forested parkiand by 2025

SEATTLE CURRENTLY HAS

9.34

ACRLS ren
OO0 RESODENTS

St dem Lta

SEATTLE HAS RESTORED SEATTLE CURRENTLY HOLDS

1,374 14

ACRES OF TORISTED PAAKLANDS UNDEVILOMD PANKS
e Ot dregrated nates
e wrer 200% toogh the

Coven, Laxsie Tartwr g

t

o
1

AL

WEh Sanding rom the Seatte Pard
Dutrct, the C2y will Segn planmunyg for
e drwicpmect of af 14 parks by 2008

2t Parvs A Necmation & ormrtly
SORrg Hw drwiopmert g ard g
Ol g Bw Sowhokh, or cpen S

wpoeston #Hory ! e SANET 1D A i Pt of T proors

TRACKING., MEASURING, AND SHARING THE ENVIRONMENTAL BEXREFITS OF TREES

» 2014 Servie Desatmet of Damspriatoe G007 leundhed the Yreet Tme Wiragement Mar—a Syow Logeted sppoach
orowe the condition of Sestie) Yoeret Tees To d0 T they otgenend the Oy 000 2T maragerevt unlts, aned sl prioetee 3 det
your Lr Dee plasteg Mg 30d rwrtonpeg Dee mastesarde Cews worked i South Faditighand Pat seghboood
Arng 2070, whete they rverdoned over 4 000 Yery, plorted 144 tery, ind meriered 100 oy (olectwely 1hese Yors vowede
bereits worth over $579 000 srvrcaly theough energy WG, (on wgueirdtor, 8¢ Suaiy and aedthetcs

B ey a0




Summary

Nature & Health Evidence
Attaining Environmental Health
Nearby Nature for Everyone
Environmental Equity




www.naturewithin.info

Colisge of the Eavironment University of Washington

_Human Dimensions of
__Urban Forestry and
_Urban Greening

What's Mew

Nature and Consumer Environments

Research abowt how the srdan forest
NNuentes Datiness Aiinet vinsdrs

featurisg research on peopies Trees m:‘nmwc:'o:a
pecceplion and behaviors ' Stidies on e ving quality
regarding nature m chiss o
Civic Ecalogy
Stugies of human Dedaviors and benelas when
people a0 active in the environment
wn::m eening scence
wih commnity change
jrmn Lifics: (o] Bt
A heakhh & wel teang reseach Urban Forestry and Human Benefits
Move rescurces, sludies asd lnks
90 mavy
Kathleen L. Wolf, Ph.D. b 0T




