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Today’s Agenda

Why Urban Forest ?

Are there any UHIs in New
How are they

\ Haven?
polluted/contaminated?

(UHIs)?

How are trees in New Haven?

How are soils in New Haven?
What are Urban Heat Islands »

How UHIs are Impacting Trees? What are UHI mitigation

strategies ? ‘




Benefits of Urban forests
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SOCIETAL VALUE OF URBAN FORESTS IN
CONNECTICUT

In Connecticut, urban foresters are managing the air purification
capacity worth of $120 million, and a carbon stock of $0.5-3 billion

(Nowak et al. 2017, Journal of Forestry 116:2,

Nowak at al. 2014, Environmental Pollution 193)

Social

50% ofjobs related to tree planting




Pollutants of Urban Environments

Cigarette Butts



Pollutants of Urban Environments

O1l Spills/ Detergents

(Hydrocarbons)
(Windshield washer fluid)



Pollutants of Urban Environments

Tyre wear particles

Tyre Leachate (6PPD-quinone)

Petroleum based products
Heavy Metals



Pollutants of Urban Environments

Feces and urine
(P and N)

Pathogens



Pollutants of Urban Environments

Grasses and litter
Phosphorus and Nitrogen



Pollutants of Urban Environments

Trash

Metals and their oxides
Micro and Nano Plastics



Pollutants of Urban Environments

Microplastics

Nitrile/latex



Future of Urban
forests

Nearly 70% of humanity will live in
cities by 2050

* Deforestation for development
Climate change
* Lack of proper maintenance

* (pruning, disease control)
* Pollution (air, soil, water)




Urban Heat Island effect

 Cities experience higher air
temperatures than the surrounding
countryside.

* On average, cities tend to be 1-7°F
warmer during the daytime.

* At night, cities can still be as much as
5°F warmer than the areas around
them.

Urban Heat Island Effect

Source: EPA2023



Surface Heat
Islands

e Man-made surfaces absorb and
emit significantly more heat than
natural surfaces.

* On a warm day with a
temperature of 91°F, conventional
roofing materials maybe as much
as 60°F warmer than surrounding
air temperatures.

» Surface heat islands tend to be
most intense during the day when
the sun is shining.

raborty, 2023: 978-3-031- ’
26588-4 Source: EPA2023




Atmospheric Heat Islands

Warmer air found mm urban areas as compared to cooler air in less
heavily settled areas.

Weaker during the late morning and throughout the daytime hours

Temperature difference arises from the slow release of heat
absorbed by buildings, concrete surfaces, and other urban
infrastructure throughout the day.



Causes of Urban Heat Island

* Building materials absorb sunlight and trap
heat through reflections between buildings
and street surfaces.

* Building heating/cooling systems further
contribute by releasing long-wave radiation.

* Combustion processes from traffic, heating, and
industries release additional heat into the urban
environment.
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Impervious surfaces o
* 75% impervious turns more than halfof

and Water its precipitation into runoff

infiltration * Soils are compacted when covered by
impervious surfaces

40% evapotranspiration

30% evapotranspiration
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Over 80% of Americans live in urban
areas
A 15-year (2004-2018) study by the CDC
found:
* Over 10,500 heat-related deaths
occurred in the United States
* This translates to an average of 702
deaths per year.
Heat was directly or indirectly involved
in these death




Trees Are Key To Fighting Urban Heat — But
Cities Keep Losing Them

Abnormal and prolonged heat stress detrimentally
influences tree biology from the cellular to whole-tree scale.

O Photosynthesis

0 Stomatal conductance

O Growth

O Canopymortality

U Premature leafabscission
O Leafyellowingand necrosis

Healthy Soil

(Not Compacted, Moist, Lots of Nutrients)

Unhealthy Soil

(Compacted, Dry, Lack of Nutrients)

All vegetative and reproductive stages are affected by
heat stress to varying extents, although ovules are less
heat sensitive than pollen.

Interactions among abiotic factors can stimulate even more
complex responses Source: Percival, 2023



Non-structural Carbohydrates

* Non-structural carbohydrates are primarily composed ofsoluble sugar
and starch

* Reflectthe carbon supply status ofplants and affect the growth and
development of plants

* Plant metabolism (e.g., photosynthesis and respiration)
* Defense

* Osmo-protection

* Transport ofcarbon and water

* Exportand exchanges with symbionts

 When plants undergo stress, the stored NSCs can be used as a buffer
to temporarily supply plants for their growth and metabolism

(Source: Hartmann and Trumbore 2016)



Health condition of
maples in New Haven




Methodology
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Dead twigs
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Major stresses to Maples in New
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Counts of Pruning by Species
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Counts of Sapwood demage
by Species
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SPAaCC COMpPparison

Growth




Paved Surfaces and
Tree Health
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Impervious surfaces
and Tree
Canopy
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Ir canopies

Paved trees and the
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Change 1in Diameter
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Elemental Concentration 1n

Urban
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Impervious surfaces
and metals

 There was no statistical
difference in elemental
content and paved
surfaces

e Maximum element
concentration was

observed m 60-70 and 70-
80% pavement categories

Cadmium concentration in soil (mg/kg)
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Free glucose content 1n phloem sap
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PCA Biplot for |
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Contribution of traits to first two

PCs

Contribution of variables to PC2

Contribution of variables to PC1
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Keeping Cool

Plant a Tree
Right tree for right place

Increase Park Land

Green roofand walls

Cool Pavements

Cool pavements could reduce the frequency of heatwaves by 41% across
all US urban areas.




Dr. Susanna Kerio, Assistant Agriculture scientist at CAES
(susanna.kerio@ct.gov)

Field and lab work: Liberty Bednarz, Ana DiMauro, Eveleen Jiang, Susan Yang
Collaboration: Dr. Nubia Zuverza, Dr. Leigh Whittinghill, Soil Testing Lab at
CAES, Annie Mixsell (City of New Haven), URI

Spatial analysis: Dr. John Scrivani, University of Richmond VA

Funding: CAES, Louis A. Magnarelli Postdoctoral Scholarship, Plant Health
Fellowship Program at CAES


Presenter Notes
Presentation Notes
Mitigation of tree stress will become increasingly important as climate change is predicted to amplify tree stress. The stress impacts are amplified in urban areas where the growth conditions for trees are often suboptimal. My talk today will focus on why the life of urban trees is so challenging. This comic is actually pretty accurate: The space to grow in urban conditions is very limited, there are heavy loads of air pollution, and yes, the pollutants do provide the trees an excess access to nutrients (sort of tree fast food), but it may not be exactly what a tree needs for a healthy life. I might also add that it is expensive to be an urban tree: the costs for establishing urban trees are multifold compared to planting trees on forest plots. Despite these challenges, we need trees in cities.

mailto:susanna.kerio@ct.gov
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