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Urban Heat Island (UHI) Effect

Urban temperature can reach 3-10 °C more than rural environments

https://www.iberdrola.com/sustainability/urban-heat-island

By the year 2050, 68% of the world’s population
will live in cities (currently= 55%)
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Urban Heat Island (UHI)

Trees reduce thermal stress for humans

NASA's ECOSTRESS Maps European Heat Wave from Space
https://climate.nasa.gov/news/2889/nasas-ecostress-maps-european-heat-wave-from-space/
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How do Trees Cool Their Environment?

Cooling- via transpiration 

and shading 

Both regulated by 

stomata…

Supply

Demand



American planning association - https://www.planning.org/blog/blogpost/9141903/

What happens to a tree when we build around it?
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Cavender and Donnelly 2019

Main Stressors Influencing Trees Ability to Cool the Environment

1. Restricted root space
2. Poor soil composition
3. Soil compaction
4. Poor surface permeability- lack of 

infiltration - to the equipper
5. Lack of direct sunlight
6. Restricted space for crown growth
7. Poor pruning/maintenance resulting 

in weak structure
8. Pollution from vehicles, infrastructure 

and runoff
9. Heat from pavement- UHI
10. Increased risk from pest and diseases
11. Damage from pedestrian and vehicles

Soil

Water 
availability

Temperature-
High VPD

Radiation

Pests



The Urban Trees Ecophysiology Network (UTEN)

https://www.uten-network.com/
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UTEN Research Platform – Smart Data Management



UTEN platform – Data driven decision making system 



Cambridge MA USA– first UTEN station

Initial results and what can we learn from such data?

From Preisler et al. 2021

https://erezfeuer.github.io/uten/widget_figure.html


How Stressed are Street Trees?

Preisler et al. in prep.

Tel Aviv, Israel



Hydraulic Safety Margins Across Species – Tel Aviv Summer 2024

Preisler et al. unpublished
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Cooling via Shade vs. Transpiration Ron Linder
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Technology, canopy density and decision making



Technology, canopy density and decision making



Measuring Urban Forest Functionality and Ecosystem Services 
–a complex task

Importance of Increasing Sample Size

Establishing Baseline Datasets for Tree Health and Functionality

Accurate and Efficient Monitoring can prevent early mortality 
and allow proper intervention

Need for Joint and Interdisciplinary Efforts

Surprising results of park and street trees

To conclude



Questions?
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