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A Little About Me



From the Sweat Belt to the Golden Belt



We stand now where two roads diverge. But unlike the roads in Robert 
Frost’s familiar poem, they are not equally fair. The road we have long been 
traveling is deceptively easy, a smooth superhighway on which we progress 
with great speed, but at its end lies disaster. The other fork of the road –
the one less traveled by – offers our last, our only chance to reach a 
destination that assures the preservation of the Earth.” -- Rachel Carson (1965)

Coast to Coast



5

Since my Birth



⚫ Holocene – (Greek): ὅλος (holos, whole or entire) and 
καινός (kainos, new)

o Growth and impacts of the human species 
worldwide

o Creation of modern culture through our experience

o Expansion of the humans across the earth 

The Great Transition



⚫ …to Anthropocene (Greek, ἄνθρωπος) the human 

epoch creating fundamental changes on the earth 

system

o Climate change

o Biodiversity loss

o Excess nitrogen and phosphorus

o Stratopheric ozone depletion

o Ocean acidification

o Fresh water consumption

o Land use change

o Air Pollution

o Chemical Pollution

From Holocene….



Record Breaking Temperatures

⚫ The temperatures for 2018 

were about 1.80C warmer 

than the late 19th century 

average

⚫ July 2018 in California 

was the hottest month 

ever recorded

⚫ Most recent Climate 

Assessment Report 

confirms the human role in 

floods and heat waves. 



⚫Do the concerns of global climate change 
seem too big for any one person to make a 
difference?

⚫Yes

⚫No

Poll #1



⚫What recent events do you see as directly 
linked to global climate change? 

⚫More intense flooding in the midwest

⚫Changes in urban crime rates

⚫Increasing temperatures in your 
neighborhood

⚫Migration from Latin America to the US

⚫Frequency and size of wildfires in CA

Poll #2



Engage communities in describing 
and localizing climate-induced 
hazards

Develop analytical tools for 
examining scenarios of adaption 
actions

Support capacity building efforts 
through engagement of decision 
makers and community groups

Climate Adaptation Planning & Analytics 

(CAPA)



Joey Williams
Operations Manager

Hottest place: Phoenix (AZ)

Jackson Voelkel
Geospatial Research Analyst
Hottest place: Nanjing (China)

Thea Kindschuh
Engagement Coordinator
Hottest place: El Paso, TX

Philip Orlando
Data Scientist
Hottest place: Morgan Hill (CA)

Dana Hellman
Graphic Designer
Hottest place: Miami (FL)

CAPA Team

Tim Hitchins
Software Developer
Hottest place: Boca Raton, FL



CAPA’s Flagship Program



Community Science



Temperatures: Morning (6am)



Temperatures: Afternoon (3pm)



Temperatures: Evening (7pm)



• Six built environment factors

o Percent Tree Canopy: vegetation 3m or taller

o Percent  Vegetation: 3m or below

o Tree Canopy Density 

o Mean Building Height 

o Total Building Volume

o Difference in Building Heights

What Mediates Neighborhood

Temperatures?



Results 

Washington DC



⚫Do you expect to see similare differnces in 
temperatures in the area you live?

⚫Yes

⚫No

Poll #3



⚫Which stakeholder groups might consider 
participating in an urban heat field 
campaign in your region?

⚫Local university researchers

⚫Urban forestry groups 

⚫City staff at specific bureaus

⚫High school students

⚫Environmental justice groups

Poll #4



So What? 



Refuge from Urban Heat

Voelkel, J., D Hellman, R Sakuma, and V Shandas, 2018. “Assessing Vulnerability to Urban Heat: 

A Study of Disproportionate Heat Exposure and Access to Refuge by Scio-Demographic Status in 

Portland (OR). International Journal of Environmental Research and Public Health 15(2): 640. 



What Can we Do?

⚫Question: Can we increase 

housing density, while 

maintaining (or reducing) 

pre-development 

temperatures?



• Selected ‘Large Lot 
Neighborhood’ that will 
increase in density
◦ Increase the numbers of 

housing units from 16 to 64

◦ Varying open parking spaces 
(asphalt)

Cool Neighborhoods



• ENVI-Met: High-

resolution microclimate 

modelling system

–A computational fluid 

dynamics model based 

several principles of 

• Fluid mechanics 

• Thermodynamics 

• Atmospheric physics

Neighborhood Scale 

Adaptation



High Canopy Neighborhood 
The role of trees in cooling the neighborhood

Base Sim1 Sim2



Rezoning to Higher Density



Plan 1(base)

Plan 2 Plan 3 Plan 4 Plan 5 Plan 6Plan 5b Plan 6b

Plan 6S



Finding locations to plant 
trees as a next step for 
engaging communities

Areas for Expanding 

Green Infrastructure 

www.branchoutpdx.org



CAPA INSIGHTS: Decision Support

Makido, Y, D Hellman, and V Shandas, 2019. “Nature-Based Designs to Mitigate 

Urban Heat: The Efficacy of Green Infrastructure Treatments in Portland (OR).” 

Atmospheres 10(5) 282. 



Urban Heat and Public Health



Sustainability and Resiliency Plans



⚫What additional considerations in the 
modeling exercise that would help you 
consider the role of trees in urban 
development?

⚫Cost

⚫Species of tree

⚫Different scenarios

⚫Impact on communities

⚫Other

Poll #5



⚫Does your region currently have planning 
efforts underway that take into 
consideration the results from similar heat 
campaigns?

⚫Yes

⚫No

Poll #6



�Integrate findings to describe the 

implication of trees on social, financial, 

and human health

�Develop online tools for decision-

makers to evaluate impacts of tree 

loss/gain

�Identify policy levers for advancing 

expansion of green infrastructure

�Apply CAPA Heat Watch and online 

tools to three California communities 

(2019) – Opportunities available for 

2020

Next Steps
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