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We Have 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 yd² ) in the U.S. 



Moderate    Severe      Extreme     Exceptional



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.)

Other Tree Care Information: Treesaregood.org (Int’l Society of Arboriculture)



Janet’s Blogs

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

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

The Importance of Trees to Cool Urban Heat Islands: https://ucanr.edu/b/~j5D

Why Planting Shade Trees Reduces the Temperature of Urban Heat 
Islands: https://www.ocregister.com/2019/06/11/why-planting-shade-trees-helps-reduce-the-
temperature-of-urban-heat-islands/



Trees and Other Living Plants Cool the Environment 
Through Transpiration.  



We Have Intense Urban Heat Islands 
(UHIs)

Surface temperatures of unshaded asphalt can 
be >60°F hotter than shaded asphalt in summer 
in inland  cities and >40°F hotter in coastal cities

73-99°F Shaded Asphalt 

140-165°F 
(Unshaded Asphalt)



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

and Living Turf



74.6°C

Dyed Black Chunky Rock 
Mulch is Also Extremely Hot



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

surface. 



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 Atherton
Population 2010 4,237

Percentile poverty incidence 2

Percentile asthma incidence 4

Percentile cardiovascular disease incidence 1

Percentile ozone pollution 11

Percentile PM 2.5 pollution 41

Percentile water body impairment 0



Lower Tree Canopies in Impoverished Neighborhoods 
(https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd645759.html)

Tract number 6071006401

County San Bernardino

Zip code 92410

City San Bernardino

Population 2010 3,343

Percentile poverty incidence 99

Percentile asthma incidence 84

Percentile cardiovascular disease 
incidence

74

Percentile ozone pollution 98

Percentile PM 2.5 pollution 82

Percentile water body impairment 0



Other Benefits of Urban Trees

• Save energy/reduce related costs
• Clean the air (remove dust, absorb 
pollutants) and release oxygen
• Absorb carbon dioxide
• Buffer Noise
• Provide habitat for animals and 
microorganisms



• Provide windbreaks

• Capture runoff/stormwater flooding

• Beautify neighborhoods/increase 
property value/reduce crime

• Improve mental and emotional health

• Reduce glare and reflection



The length of time it takes to 
replant trees and regain the 

lost benefits of poorly selected 
and maintained trees impacts 
future generations, and it’s a 

high price to pay.





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



How to Keep Trees Alive During Drought 
and Water Restrictions



Use Water Wisely 

- Newly planted trees need frequent  
watering (the first 3-6 months)

- Trees need most water (>80%) in spring 
and summer

- Trees should be irrigated in early 
morning from mid-dripline to beyond 
the dripline



Water Trees 
Separately 
from Turf 
When 
Possible



Water Established/Mature Trees Less Often 
and Longer than  Groundcovers/Lawns



Watering  Established Trees Just a Few Times (Deeply and 
Infrequently) With a Garden or Soaker Hose Can Keep Them 

Alive During Drought



Water Based on Soil Type/Water Infiltration Rate



Mulch Trees to Keep Water in And Weeds Out 



If a Lawn is Removed, Ensure that Trees 
Dependent on Water From the Lawn Sprinkler 

System Are Regularly Irrigated



During Drought, 
Perform Only 

Necessary Pruning

Proper (top) vs            
Improper (bottom) 

Pruning



Avoid Fertilizing Trees During Drought 

• Nitrogen increases water requirements 

• Established trees do not require annual fertilization

• If you also have fruit trees, you may have to forego a 
crop for a season or two to save the tree by not fertilizing.  
It’s a good trade-off!



Remove Girdling Staking Ties That Cut Into The Vascular 
System of the Tree



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, CO₂ 
sequestration, soil tolerance, pest 
resistance, shade, biodiversity, 
rareness, longevity, etc.



UC Riverside “Climate   
Ready Trees” Plots





Evaluated Climate Trends & Exposures, 
Underplanted Species, and What Trees are 

Doing Well in Hotter Climate Zones

http://www.interaksyon.com/climate-change-causes-trees-in-eastern-us-to-shift-westward-study/



CalAdapt Climate Model, Next 75 Years

.

http://cal-adapt.org/tools/ 

Precipitation & Wind: fewer storms but more precipitation during 
each event, stronger winds



Examples of Strong Performers to Date





Useful Websites With Searchable Plant Selection Engines

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

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

- California Native Plant Society: http://www.calscape.org



‘Maverick’ Mesquite (Prosopis glandulosa)

• Native to 
Southwestern 
United States

• Thornless

• Drought/heat/pest 
tolerant

• Deciduous

• Grows to 35’ x 35’ 

• Small yellow flowers 
in spring/summer

• Large pods





Pistacia ‘Red Push’
(A hybrid between P. atlántica x P. integerrima)

•Developed in Arizona

•Deciduous

•Grows quickly to 20’ tall

•Drought/heat/cold/pest tolerant

•Reddish leaves in fall

• Inconspicuous flowers

•Fruitless





Desert Willow 
‘Bubba’

(Chilopsis linearis)





Indian Rosewood
(Dalbergia sissoo)

Left: ‘Bubba’ Desert 
Willow

Right (Indian Rosewood)







Ghost Gum
(Corymbia papuana)







Palo Blanco
(Acacia Willardiana)









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



‘Desert Museum’ Palo Verde

• Drought/heat tolerant
• Native to SW USA
• Deciduous
• Thornless
• Grows quickly to 15’ x  

25’
• Prolific yellow flowers in 

spring/summer
• Prefers no organic mulch





Island Oak
Quercus tomentella





Catalina Cherry
Prunus ilicifolia





Useful Websites With Searchable Plant  
Selection Engines

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

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

- California Native Plant Society: http://www.calscape.org



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

Screenshots of its use are covered in the next few slides







This search is a “search 
trees by characteristics” 
rather than “by name” 

search.  It is for a drought 
resistant tree in desert and 

valley Sunset zones in 
Riverside County.



















Chaste Tree
Vitex agnus-castus









Fringe Tree 
(Chionanthus virginicus)







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

This site’s main strength is its  water use characterizations of 
plants. It is the gold standard for the CA Dept. of Water 

Resources.  For actual care recommendations and selecting 
plants by characteristics the http://selectree.calpoly.edu 

website previously discussed is more useful.  









California Native Plant Society:  
http://www.calscape.org/

The strength of this website is identifying 
native plants.  The weaknesses are that many 
plants listed no longer thrive under current 
conditions (e.g.: climate change and urban 

heat islands).  Again, the 
http://selectree.calpoly.edu website has 

better care recommendations for urban areas 















Example of Tree With These Criteria 







Keys to Successful 
Plant Problem Diagnosis

Questions, Questions, Questions!

(It’s an art and a science!)



Remember this Diagnostic Lifeboat
To Help You Identify Insect, Disease, and Abiotic  

Problems!

https://www2.ipm.ucanr.edu/diagnostics/

















Tree Walk Photo Shares 
from UCCE Master 

Gardeners of Orange, San 
Bernardino, Los Angeles 
and Riverside Counties



Robin R.

















Lucia: worksheet and tree in 
wrong location



Heather H: Tree walk results



Susan S.  Tree #1: buckled sidewalk, pavement



Susan S: Tree too close to structure, vegetation around tree



Whitney and Susan S: Powerline Issues



DeLayne:  Topped tree w/turf issues; 
staking needs to be loosened



Nancy H. and Jacqui:  Topped/hacked trees



Lynn L: Water hitting trunk



Carvill V.



And Some Good Examples!



Thank You
Questions?

Janet Hartin
jshartin@ucanr.edu
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