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The Climate -Canopy Conundrum

Alncreasing urban heat & water
conservation A

ACooling from urban trees is increasingly
Important

AUrban trees are increasingly threatened

AChallenge: How to meet urban
canopy goals in a changing climate?
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Climate -Ready Trees Study

Objective: Help create a more resilient urban
forest by shifting the palette of tree species to those
that perform well when exposed to climate stressors

U Provide science -based information on
underutilized tree species that could be
planted as replacements for highly vulnerable
species
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Climate Ready Trees Study - Approach

ldentify 12 promising tree species for each of 3 CA climate zones:

A Plant in reference site
& parks

A Evaluate survival
& growth for 20 years*

U Will these trees provide
the same benefits as o O
existing urban trees? uc
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Study: Cooling benefits of climate  -ready trees

Rationale:

Concern that shifting urban forests
to low-water trees could reduce
cooling benefits
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How trees provide cooling:

1. Shading
AReduces radiant energy absorption by built surfaces

2. Transpiration
AConverting liquid water to gas uses heat, cooling the air
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Study: Cooling benefits of climate  -ready trees

AApproach:

valuate cooling for climate-
ready trees (CRT) and
commonly planted urban trees

ADetermine characteristics
assoclated with effective coolin
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Field sites in Davis, CA 1 planted in 2015
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CRT study species




Common urban tree study species

Cherry Plum




Study Questions

AHow much cooling do climate-ready trees (CRTs) and
common urban trees provide?

A Air temperature
AGround surface temperature
AHeat stress

AAre these characteristics consistent for climate-ready trees and
common urban trees?

AWhich tree species provide the most cooling?
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Hourly measurements (May -Sept) I CRT Site

AAir temperature & relative humidit
AiButton data loggers
Tree canopy & control
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Monthly measurements (May  -Sept)

AGround surface temperature

AWet bulb globe temperature O Blig,
A Temperature, humidity, wind speed, SR s i
solar radiation

U Control vs. Tree

ALight transmission
A Crown density

A % photosynthetically
active radiation
(PAR)
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Tree and leaf characteristics

AHeight, crown
dimensions, DBH

Al eaf area & leaf
mass per area

UC UNIVERSITY OF CALIFORNIA

Agriculture and Natural Resources Cooperative Extension



Characteristics - comparisons across sites

ANo significant difference between sites:
A Tree height
A Crown density (%PAR)
A Leaf area (exception of London plane)

AClimate-ready trees were larger on average:
A Crown height (1 m)
A Crown width (1 m)
ADBH (5 cm)

AClimate-ready trees had greater leaf mass
per area

AI\/_Itore variation within sites than between
sites
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How much cooling? 1 Air temperature

AClimate-ready trees had no measurable effect on
alr temperature
ASpecies
ATime of day
AMonth

ACommon trees likely had a small effect on air
temperature
A0.7 °C cooler under trees (mean)
ASpecies i no consistent patterns
AData anomalies

ATranspiration? Built surfaces? Wind patterns?



How much cooling? 1 Ground surface temperature

AClimate-ready trees:
APavers were 20.4 °C (37 °F) cooler under trees

ACommon trees:
A Sidewalks were 13.3 °C (24 °F) cooler under trees

U Surfaces not directly comparable




How much cooling? 1 Heat Stress

ABased on wet bulb globe temperature

AClimate-ready trees:
AHeat stress is reduced 3.3 °C (6 °F) under a tree

ACommon trees:
AHeat stress is reduced 3.7 °C (6.5 °F) under a tree

U Largely due to reduced solar radiation under trees




Results 1 Characteristics for cooling

AWhat tree characteristics best predict cooling?
ASize 7 height, crown dimensions, DBH
AlLeaf traits i area, leaf mass per area
ACrown density

AAre these characteristics consistent for:
AClimate-ready trees and common trees?
A Surface temperature and heat stress?

AWhich tree species provide the most cooling?

UC UNIVERSITY OF CALIFORNIA

Agriculture and Natural Resources Cooperative Extension




Crown width and density had the greatest effects on cooling

Climate-Ready Trees Common Trees
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Trees with wide, dense crowns

provided the most cooling

Climate-ready trees | Common trees

~___Canby Oak London Plane

Desert willow Cherry Iu

Mulga Zelkova



