Trees For Tomorrow Start Today: Cooling Urban Heat
Islands with Drought, Heat and Pest Resistant Species

Janet Hartin
UC Cooperative Extension Horticulture Advisor
San Bernardino, Riverside, and Los Angeles Counties
jshartin@ucanr.edu



CA Has a ‘Moisture’ and a ‘Tree Drought’

While there are ~ 9 M street trees in California, their density
has decreased 30% since 1988. CA cities have the lowest tree
canopy per capita (108 yd? ) in the U.S.

https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?CA
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Water Requirements of Landscape Plants
Studies Conducted by the University of
California Researchers
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University of California
Drought-Related Resources

Free Download Publications: https: anrcatalog.ucanr.edu
- Sustainable Landscaping in California
- Keeping Plants Alive Under Drought
and Water Restrictions
- Lawn Watering Guide for California
- Use of Graywater in CA Landscapes

CA Institute for Water Resources:

http://ciwr.ucanr.edu/
(blogs, climate-smart ag, podcasts, etc.)



Janet’s Blogs

Trees Come First During Drought:
https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=46513Be

Be Part of the Solution: Plant Drought, Heat, and Pest
Resistant Trees:

http://ipm.ucanr.edu/PDF/PUBS/greenbulletin.2017.winter.pdf?sr c=blog26490
What’s Wrong With My Tree:

https://www.parksandrecbusiness.com/articles/2019/9/whats-wrong-with-my-trees
Landscape Damage: It’s Not Always A Pest Issue

https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=26490

Common Landscape Disorders Impacting Trees:
http://ipm.ucanr.edu/PDF/PUBS/greenbulletin.2017.winter.pdf?sr c=blog26490



Benefits of Urban Trees

e Cool urban heat islands (UHI)
* Provide shade
e Save energy

e Clean the air (remove dust, absorb
pollutants) and release oxygen

 Absorb and store (sequester)
carbon dioxide




Provide windbreaks
Capture runoff/stormwater flooding

Beautify neighborhoods/increase
oroperty value/reduce crime

mprove mental and emotional health
Reduce glare and reflection
Reduce noise

Provide habitat for animals and
microorganisms



Trees Cool Urban Heat Islands (UHIs)

Surface temperatures of unshaded asphalt can be >60 F hotter
than shaded asphalt in summer in inland and desert cities

73°F Shade

165°F No Shade



Temperatures of Unshaded Black Asphalt, Artificial Turf,
Concrete (lighter than it looks here), and Living Turf



74.6°C



Artificial Turf as Hot as
Asphalt in Inland and

Desert Cities
165.4°F



Pet paws can burn in 60 seconds on a 140°F surface (air
temperature ~90°F) and 30 seconds on a 160-degree surface



It’s Up to All of Us to Educate Stakeholders and Decision-Makers
Regarding the Benefits of Live Plants for Cooling Urban Heat Islands






Higher Tree Canopies in Wealthier Neighborhoods
(https://www.fs.usda.gov/Internet/FSE. DOCUMENTS/fseprd645759.html)

Tract number 6081611400
County San Mateo
Zip code 94027

City

Population 2010 4,237
Percentile poverty incidence 2

Percentile asthma incidence 4

Percentile cardiovascular disease 1

incidence

Percentile ozone pollution 11
Percentile PM 2.5 pollution 41
Percentile water body 0

impairment



Lower Tree Canopies in Low Wealth Neighborhoods
(https://www.fs.usda.gov/lnternet/FSE_DOCUI\/IENTS/fseprd645759.htmI)

Tract number 6071006401
County San Bernardino
Zip code 92410

City

Population 2010 3,343
Percentile poverty incidence 99

Percentile asthma incidence 84

Percentile cardiovascular disease 74

incidence
Percentile ozone pollution 98
Percentile PM 2.5 pollution 82

Percentile water body impairment O






Addressing Underserved Communities

* Enhancing tree canopies in
underinvested, disadvantaged

communities
* Increasing tree canopy cover
* Empowering residents in the fight

against climate change



Installing Trees in North Redlands



Project Partners/Roles

UCANR: Research, problem
identification; palette selection
UCCE MGs: expertise (free!) to

recipients of trees
CVC: trusted community organization
driving resident engagement
City: support for program logistics
CAC: three Fellows coordinating
partners and timeline
IERCD: local org. sponsor
U of Redlands: CAC program sponsor;
collaborating across projects
ESRI: project trees
SCMF: physical project help




Improper Tree Selection, Location, and Care Reduce
Average Lifespan 50-70%







Suggested Reading:

https://wwuv.isa-arbor.com/education/resources/Vogt AUFNov2015.pdf



Climate-ready Landscape
Trees Study

UC: Alison Berry, Jim Downer, Janet Hartin, Darren Haver
USFS: Greg McPherson, Natalie van Doorn, Erika Teach

 Measuring performance of select
landscape tree species based on heat
and drought resistance, CO,
sequestration, soil tolerance, pest
resistance, shade, biodiversity,
rareness, longevity, etc.



Step One

Evaluated Climate Trends & Exposures



CalAdapt Climate Model, Next 75 Years

Precipitation & Wind: fewer storms but more precipitation during
each event, stronger winds http://cal-adapt.org/tools/



Trees Selected Based on a
Vulnerability Matrix

Biological
Interactions

. . Drought .
Soil Moisture & Invasiveness
Tolerance
Soil Texture and . Current Pest and
Wind Tolerance .
pH Disease Threats

Habitat Physiology

Sunlight Salt Tolerance Em.ergmg Pest and
Exposure Disease Threats

System for Assessing Vulnerability of Species (Bagne et al. 2011) and
Pest Vulnerability Matrix (La¢an & McBride 2008)




Step Two

|dentified Promising Species:

e Consulted other experts

e Compiled tree inventories
 Cross-referenced trees for
rarity (<1% of typical Southern
California tree canopy)

‘Bubba’, ‘Desert Museum’, Rosewood



Selected Finalists are Native to:

Australia
Southwest US
Oklahoma
Texas
Western US
Asia
California
Mexico






Strong Performers to Date




(Photos from Urban Forest Ecosystem
https://selectree.calpoly.edu)

Netleaf Hackberry
(Celtis reticulata)

e CA Native
e Deciduous
e Grows 35’ tall

e Attracts many species of
birds

* Inconspicuous flowers



‘Maverick’ Mesquite (Prosopis glandulosa)

Native to
Southwestern
United States

Thornless

Drought/heat/pest
tolerant

Deciduous
Grows to 35’ tall

Small yellow flowers
in spring/summer

Large pods



Pistacia ‘Red Push’
(A hybrid between P at/antica x P integerrima)

e Developed in Arizona

e Deciduous

e Grows quickly to 20’ tall

e Drought/heat/cold/pest tolerant
e Reddish leaves in fall

* Inconspicuous flowers

* Fruitless



Desert Willow ‘Bubba’
(Chilopsis linearis)

* Native to SW USA and Mexico

e Deciduous

e Grows quickly to 30’ tall

e Drought/heat/cold/pest tolerant

e Fragrant showy pinkish flowers

e Attracts hummingbirds and butterflies
e Fewer pods than other Desert Willows



Indian Rosewood
(Dalbergia sissoo)

Left: ‘Bubba’ Desert Willow
Right (Indian Rosewood)

e Native to India

e Semi-deciduous

e Grows quickly to 60’ tall

e Park or street tree

e Drought/heat/pest tolerant
*Legume

* Deer resistant



Ghost Gum
(Corymbia papuana)

* Native to Australia

* Evergreen

e Grows quickly to 50’ tall
e Drought/heat tolerant

e Susceptible to armillaria,
resistant to verticillium

e Smooth bark



Palo Blanco
(Acacia willardiana)/Mariosousa heterophylla)

* Native to Mexico/Sonoran desert
e Deciduous to evergreen

* Grows to 20’ tall

* Drought/heat/pest tolerant

e Showy yellow flowers

*Legume



Tecate Cypress
(Hesperocyparis forbesii/Cupressus forbesii/Cupressus guadalupensis)

* Native to California

* Evergreen

* Grows to 25’ tall

* Drought/heat/pest tolerant

e Withstands low to high pH soils
e Deer resistant/attracts birds



‘Desert Museum' Palo Verde
(3-way cross: P aculeata, P. microphyllum, and P. florida)



‘Desert Museum’ Palo Verde

120 degrees with irrigation off

Drought/heat tolerant
Native to SW USA
Deciduous

Thornless

Grows quickly to 15’ x
25’

Prolific yellow flowers in
spring/summer
Susceptible to Shot-hole
borer



Mulch/No-Mulich Study
Includes 4 Species from UCR Study

Janet Hartin*, John Bushoven, and Dilruba Yeasman



Other Recommended Drought, Heat, and Pest
(Mostly!) Resistant Trees for Inland Southern CA



Parkinsonia

‘Sonorae’
Sonoran Palo Verde

 \Very low water use
15 ft wide x 15 ft tall
* Yellow flowers
 Allergenic



Vachelia farnesiana

(Acacia farnesiana)
Sweet Acacia

* Very low water use
e Semi evergreen

o 30 ft wide x 30 ft tall
(smaller cultivar as well)

 Beautiful yellow flowers
e Tolerant to high pH
 Allergen



Acacia pravissima

 Yellow flowers
e Attract birds
e Fast growing




Olneya tesota
Desert Ironwood

- Low water use
- Up to 45 ft tall

- Dense wood that sinks In
water

- Lives longer than 800 years
old in Sonoran Desert



Cercis occidentalis
Western Redbud

e | ow water use

15 ft wide x 15 ft high
Deciduous

Beautiful flowers



Ebenopsis ebano
Texas Ebony

e Low to very low water use
e Evergreen (if irrigated)

 Slow growth to 40 ft high
(clumps)

e Creamy white flowers In
early summer



Gleditsia triacanthos
(var. inermis, Thornless Locusts)
Honey Locust (Sunburst or
Shademaster cultivars)

e |ow water use

e Deciduous

e Thornless, podless

30 ft high x 25 ft wide

 Beautiful spring and
fall foliage



Prunus ilicifolia
Holly Leaf Cherry

e \ery low water use
e Evergreen

e Upto 16 ft wide and
tal

 White flowers

e Edible fruits attract
birds




Sunset Zones (Southern CA)

- 24: Coast

- 22: 10 miles inland

- 18 & 19: 5-70 miles Inland)
- 13: (Coachella Valley)



Useful Websites With Searchable Plant
Selection Engines

- Urban Forest Ecosystem/Cal Poly: https://selectree.calpoly.edu
- California Native Plant Society: http://www.calscape.org

- WUCOLS IV (Water Use Classification of Landscape Species):
http://ucanr.edu/sites/WUCOLS

- (For inland, non desert, non mountain sites only):
https://inlandvalleygardenplanner.org/









Urban Forest Ecosystem/Cal Poly: https://selectree.calpoly.edu









Example Trees from Search












Example Trees from Search



Calscape.org



























WUCOLS IV (Water Use Classification of Landscape Species):
http://ucanr.edu/sites/WUCOLS















Thank You

Questions?
jshartin@ucanr.edu
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