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Adapt Oakland

Air pollution's
impact on the heart
in the elderly (65+)

Estimated traffic pollution-related
health risk

At or below average pollution-
related risk of heart attack, heart
surgery, and/or death due to
coronary heart disease (for this
study)

. Up to 12% higher risk
V . 12%-26% higher risk
i § . 26%-42% higher risk

. More than 42% higher risk

. Alr pollution data not available

Study boundary
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micrograms per m’ f Campbell, due to elevated
\ 0 - - . s g B concentrations of NO,
: : ”
> ToeeE—— | - A
N ; "8y @ 5 ' www.edf.org/airqualitymaps/how-
noale <. Fal'e . * SeumiaTaliy - - pollution-impacts-human-health
- Map data 82017 Google | 500 mL———J TermsofUse Report a map eqor

PARTNERS IN COMMUNITY FORESTRY 2024 CONFERENCE




Adapt Oakland
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Adapt Oakland
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People living in the
intervention areas had

i

Green Heart

LOU iSVi l Ie 13% lower levels of
PI’OjeCt ““““““““ - high—.sensitivi’Fy C-
reactive protein,
a blood marker
associated with heart
> disease, including
- S stroke, coronary artery
disease and heart
attack.
/- (=S g The drop was similar to
N = starting a regular
i | exercise routine.
(L SHRISTINA LEE BROWN Elmsgninn  Tlwieei
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https://pubmed.ncbi.nlm.nih.gov/15258556/
https://pubmed.ncbi.nlm.nih.gov/15258556/

Demolished house, grass grew in its place

e

Smaller tree removal

New driveway (concrete replaced grass) &

Roof replacement
(light to dark)

Large Treeremoval \‘l:
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Separate ground points with cloth simulation filter....
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All above-ground points with NDVI >0.23 are vegetation

points (also remove roofs under trees with coplanarity
filter!)

Leaf Area
Index (LAI)
SiEesll 20 @ W estimation
to get point cloud with NDVI as a scalar field for each -

point. from aerial

® ﬁ"* WE ., T W # 3
S oy © 0 B F ’ B
Bt " s .« LIDAR
SR ST, W
«Tw : o P g
;é*’_*‘a @ ® ﬁ%% '
y v p 33 s ¥
w TR o ST el SCANSs
¥ Gite o o S e . X
! Y «{; £ ?‘; K
" . Wk VT T
. ‘“&‘*“’%‘W
Ba® bog b4 i
"‘:;aéh ‘ 4 ‘vgé - L r.‘
FHA. R * g . 4 f’ﬁ' *
z B o P
; ” » & R
e . i ey .
. ] ; 'y ‘ 2 ﬁ' : s ) *hl'&%:
;r:'i,a" " ‘5 L 7 g#" -1
.—“g&r;rj 2 ? g .,ﬂ ";l *" ’g 3
* 2 [ J
;54’:’{;” % I ot j' &
LT P R &
‘_F-’%; %g i » £,
Tt e B 4

Divide point clouds into 1m XY squares, and calculate
LAI using Beer-Lambert equation with ground points as
sensor to get 1m LAI raster



Identify
collaborators

Site
constraints

Environment

Analysis
Study design

potential
impact
Intervention
design

Evidence- Cost-
based design for benefit/ROI
environmental

health

Recruit study
participants

Causal
inference

Pre-

intervention
clinical post-
easureme intervention
Build the clinical
intervention measurement

Environmental
monitoring

a' BAY AREA AIR QUALITY Am eri ca 's National Institute of Environmental Health Sciences
MANAGEMENT DISTRICT

. Your Environment. Your Health.
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adapt

For Ecosystem Healthcare

We’re building tools to empower communities impacted by environmental
Injustice and climate change to take control and determine their own future, a
new_approach to community-led, evidence-based urban revitalization. What
previously required teams of engineers, epidemiologists, academics,
government agencies and consultants can now be done by and for communities
themselves, creating resilience, while re-localizing power, knowledge and capital
In the communities.

:":;‘-, National Institute of Environmental Health Sciences
§ Your Environment. Your Health.
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EVIDENCE BASED DESIGN

B 10000 + UFP

S 20000 + UFP

f. 7 30000 + UFP

Analye where pollution is the worst



EVIDENCE BASED DESIGN
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Design interventions
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Modeling
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Baseline composite image of PM 2.5 at all Z values
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Leaf Area Density

PMO1Concentration
0.5440717

0.4780538
0.4450448
0.4120358
0.3790269
0.3460179
R s : 0.3130090
R 0.2800000

\I‘

Rk Ay
] W wi
i eI ol Tl LA

0.2225007

0.1650014

0.1075021]

0.0500028

Arbor Day PARTNERS IN COMMUNITY FORESTRY
Foundatlon




’ S
» ) +4
£ >

Tree Modelling

PARTNERS IN COMMUNITY FORESTRY




Select Species:
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Height over Time
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Tree Modelling

PADmM2/m3 vs. Species/cultivar Average
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INTERVENTION DIFFERENCE 2= 8 (16

absolute difference PM-2.5
Concentration

below -0.03 pg/m3
-0.03 to -0.02 pg/m3
-0.02 to -0.00 pg/m3
-0.00 to 0.01 pg/m3
0.01 to 0.02 pg/m3
0.02 to 0.04 pg/m3
0.04 to 0.05 pg/m3
0.05 to 0.06 pg/m3
above 0.06 pg/m3
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INTERVENTION DIFFERENCE 2= (161

- 150'00__; absolute difference PM-2.5

i :  Concentration

below -0.06 pg/m3
-0.06 to -0.04 pg/m3
-0.04 to -0.02 pg/m3
-0.02 to 0.01 pg/m3
0.01 to 0.03 pg/m3
0.03 to 0.05 pg/m3
0.05 to 0.07 pg/m3
0.07 to 0.10 pg/m3
above 0.10 pg/m3

i 120.00—{

“ 90.00-1

- 5

233

T

30.00--

ddaaaaaaaagy
SI00RANIR

> Min: -0.09 pg/m3
0.00t  Max: 0.12 Hg/m3

e : S R S : : - R | | | | | | |
1234567891\111111111112\222222!22:23\333333133134\444444144145!5\555SIS5156\666&66166167\77’7{717717S\BB8&88188189!999999!99:‘1\»1!1»1\1#1\1»1!1»11111111111.1,1‘1.1‘1,1.127 0w U000 bu.wU  Yu.uu 120,00 150.00 180.00 210.00 240.00 270.00 300.00 330.00 360.00
\
B ~ -

HUNBRANYDO



e Current conditions
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EXISTING TREE POPULATION VS. NO VEGETATION

relative difference PM1
Concentration
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Air pollution's
impact on the heart
in the elderly (65+)
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EVIDENCE BASED DESIGN

Implement




EVIDENCE BASED DESIGN

Monitor the results
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For Every Urban Degradation......

Lack of
Biodiversity

Air
Pollutant
S

Car
Centric

Climate
Change

,,,,
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...Positive Intervention That Supports Health

Spiritual
Wellbeing Mental

Health
Physical A
Health

Green
Infrastructure

Cognitive

Active
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Evidence-Based Process

Goal
Setting

Project
Intervention

Implementation
and Monitoring
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APPLY
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Getting to Know the Southwestern Medical District

3 anchor institutions
42,000 employees

3.4 million annual visits
to clinics & ERs

3,791 students/
residents/fellows

23,000 neighbors living

in and around the
District

1000 acres with 16+
miles of transportation
corridors
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Southwestern Medical District
Transformation Project

{ The Green Spine

1.75 Miles

1
|2 2
New 180
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Using Evidenced-Based Design in the Southwestern
Medical District to:

Lower Temperature
Improve Air Quality

Arbor Day PARTNERS IN COMMUNITY FORESTRY 2024 CONFERENCE
Foundation.
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Variety of Data Sources

8 Sl S
Public GIS City GIS USGS Elevation OpenStreetMap / Microsoft LiDAR Watertight Tree Canopy
£ i YEa bor Day PARTNERS IN COMMUNITY FORESTRY 2024 CONFERENCE

* Foundation.



Landsat 100M

Zone 2: 435 C

Zone 3: 43.3C

Zone 3b: 43.1 C

Zone 4: 443 C
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Microclimate Sensors

© city_small-sign
@ DART_shelter
& parkland_pole
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Microclimate Sensors

Exposed sunny areas Deep shade of mature trees Mild shade of young trees In bus shelters
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Microclimate Sensors
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UTCI
=== Solar panel, battery [
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Microclimate Sensors & Model

SOLWEIG tMRT 0:53 Pegasus Park
July 12th 2023
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Microclimate Sensors

Select an hour of the day:

Mean Radiant Temperature Simulation Raster
with Sensor Points

Mean Radiant Temperature

Temperature

_ T -

30 40 50 60 70
MRT Value

Radiant temperature is crucial
i _ : for calculating thermal
=__ I & Y . comfort indices like UTCI,
‘ | considering factors such as air
temperature, humidity, and
wind speed

—— Sensor
—— Simulation
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Corridor Planting Performance Analysis
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Performance Analysis: Boulevard Tree Planting
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January

Wind Model

(@) (b)

SE
Summary

Obs Used: 9746
Obs Without Wind: 353
Avg Speed: 4.3 mps

Calm values are < 1.0 mps
Bar Convention: Meteorology
Flow arrows relative to plot center.

Generated:

Wind Speed [meter / second]

I 10-39 W 40-59 6.0-7.9 8.0-99 BN 100-119 mEm 120+

SE
Summary

Obs Used: 9232
Obs Without Wind: 751
Avg Speed: 4.2 mps

Calm values are < 1.0 mps
Bar Convention: Meteorology
Flow arrows relative to plot center.

Generated:

Wind Speed [meter / second]

BN 10-39 Emm 40-59 6.0-7.9 80-99 HN 100-119 W 120+
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Corridor Wind & Pollution tudies

U Magnitude (m/s)

U Magnitude (m/s)
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Corridor Wind & Pollution Studies
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Corridor Wind & Pollution Studies
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PM Concentration
00 01 02 03 04 05 06 0.7 08 0921.0 <

R ug / m? F
Min: 0.0 Max: 0.9

Figure. PM concentration on a terrain-following surface 1.5 m above ground at the Harry Hines corridor. (a)-(f) PM2.5 concentration at pedestrian

level (1.5 m above ground) for the selected wind directions. Note that the region shown extends 225 x 85 m.
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Alternative Analysis
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Air Quality Simulation Studies
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all Grass Under Median Canopy With
Downwind Berm

70.00
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Tall Grass Under High Median Canopy
With Downwind Hedge

70.00

FM 1 Concentration

< 0.00 pg/'m3
1.00 pg/m2
200 pgim3
3.00 pg/m3
400 pg/m3
500 pg/m3
.00 pgim3
7.00 pg/m3
£.00 pg/m3
* 8,00 pg'm3

Min: 0.00 pg/m3

Max: 10,03 pg/m3

Y (m)

20.00—

10.00—

i i i
0.00 10.00 20.00 30,00
X (m)

0.00

PARTNERS IN COMMUNITY FORESTRY 2024 CONFERENCE




Hedge In Median With Downwind Berm

PM1 Concentration
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The Green Spine: Typical Section

SENSORY GARDENS & GREEN SENSORY GARDENS &
‘L SOCIAL ROOMS * BOULEVARD * SOCIAL ROOMS *
1 ] I
=: Green Stormwater 2-Way Street Green Stormwater Pollution -2
o | Infrastructure Cycle Track Lighting Infrastructure Buffer I o)
o 4

[ e— Franchise Utility \67/ - C I

- i"“’r" m
Corridor

6’ ‘ 8’ 6’ 6 ‘ 11’ 10’ 10° ‘ 20’ ‘ 10’ 10’ 11’ ‘ ‘ 8’ 6’
GARDEN SIDEWALK CYCLE SOUTHBOUND MEDIAN NORTHBOUND SIDEWALK GARDEN

PATH TRACK PATH
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0 15’ 30’
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Typical Streetscape _
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Double Row of Trees _

q 2 A y . -
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Double Row of Trees

el W s Irradiance (LX)
T £ HEE 2 0

DR AR 0 Full Part Part Full 100,000
B2 [Shade Shade Sun Sun]
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Tree Groves
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Tree Groves

Irradiance (LX)

t Full 1 (0]
0 [Shade Shade Sun San] 00,000

q > A y . -
) onmfleldoperatlon.-;
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Design Studies: Boulevard Tree Planting

. Irradiance (LX)
O [ofele ofale B G| ooow
Typical Streetscape (Single Row) Double Row of Trees Tree Groves
* Follows Complete Streets Planting Guidelines » Adds Second Row of Trees » Adds Trees of Various Sizes and Spacing along
* Increases Tree Sizes (from 2”-6” caliper) * Increases Quantities of Trees sidewalk

* Maintains Tree Size and Spacing of Option 1
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The Grove and Water Feature
Food Truck Parking

Campus Walk

2-way Cycle Track

Footbridge

Hillside Meadow

O’Donnell Overlook
Escarpment Walk

Gardens

Hilltop Lawns

The Balcony

Connection to UTSW Connector

Connection to UTSW Roof Garden




Design Studies: Park Tree Planting

Canopy Trees Tree Rows Tree Clusters
Scattered Across a Lawn Medium-sized Trees Lining Paths Varying Sizes and Spacing
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Maximized Shade

Slower Faster
Wind Speed Wind Speed

Plant Density

[ Light
B  Vedium
I Dense
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THERMAL ADUSTMENT

Slower Faster
Wind Speed Wind Speed

Tree Adjustments

I Removed

Relocated
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Mixed Density + Trees At Edges

Plant Density

[0 Light
B  Vedium
I Dense

Slower Faster
Wind Speed Wind Speed
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Thank you.

Hyphae Design Labs: Brent@hyphae.net
Texas Trees Foundation: Lannie@texastrees.org

Arbor Day PARTNERS IN COMMUNITY FORESTRY 2024 CONFERENCE
Foundation.
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