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outline

1. Review of vegetation and urban heat

2. New Haven, CT Case Study

3. Hand off to Baltimore Green Space for Baltimore Bike-based work



Heat kills more than any other weather-
related fatality – for 30 years
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Cities are hotter than rural 
counterparts

Morbidity, mortality, and plant stress

Trees reduce temperatures
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Urban Heat Island Basics



Trees and Urban Heat: 3 mechanisms

a) Shade

b) Evapotranspiration

c) Roughness / aerodynamics

Meili, N., Manoli, G., Burlando, P., Carmeliet, J., Chow, W. T. L., Coutts, A. M., Roth, 
M., Velasco, E., Vivoni, E. R., & Fatichi, S. (2021). Tree effects on urban 
microclimate: Diurnal, seasonal, and climatic temperature differences 
explained by separating radiation, evapotranspiration, and roughness effects. 
Urban Forestry and Urban Greening, 58, 126970. 
https://doi.org/10.1016/j.ufug.2020.126970



International Society of Arboriculture (ISA)
Urban Forest Sustainability

• Urban Forests and Sustainability International Symposium (Shenyang, 
China, May 29-June 4, 2016)

Pruning

• Arborist News Technology Transfer Article

• Arboriculture & Urban Forestry Article

• Reference List

• Researcher Summit White Paper

Trees and Risk

• Arborist News Technology Transfer Article

• Reference List

• Researcher Summit White Paper

Root Growth and Development

• Arborist News Technology Transfer Article

• Arboriculture & Urban Forestry Article 1 Article 2

• Reference List

• Researcher Summit White Paperhttps://www.isa-arbor.com/Research/Literature-Review-Series
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Where



Where (2) 



What

ET or LE: evapotranspiration or laten heat flux

HTC: human thermal comfort

LST: land surface temperature



Synthesis



Synthesis



Synthesis



The paper

Alonzo, M., Ibsen, P. C., & Locke, D. H. (2025). Urban Trees and Cooling: 
A Review of the Recent Literature (2018 to 2024). Arboriculture & 
Urban Forestry, jauf.2025.023. https://doi.org/10.48044/jauf.2025.023

Alonzo, M., & Ibsen, P. C. (2025). Urban Trees and Cooling. Arborist 
News, October.

https://doi.org/10.48044/jauf.2025.023




Prior work

Ziter, C. D., Pedersen, E. J., Kucharik, C. J., & Turner, M. G. (2019). Scale-dependent 
interactions between tree canopy cover and impervious surfaces reduce daytime 
urban heat during summer. Proceedings of the National Academy of Sciences, 
116(15), 7575–7580. https://doi.org/10.1073/pnas.1817561116

Alonzo, M., Baker, M. E., Gao, Y., & Shandas, V. (2021). Spatial configuration and time of 
day impact the magnitude of urban tree canopy cooling. Environmental Research 
Letters, 16(8), 84028. https://doi.org/10.1088/1748-9326/ac12f2



Study Area:
• New Haven, CT

• June 15 – September 15

• 2019, 2020, 2021

• 156 total rides
• Duration Range 1 – 86 mins

• Mean duration = 32 mins

• Median duration = 32 mins

• IQR: 19.11 mins

• 201,879 observations
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How does the relationship between air 
temperature and land cover change within a day?

…when controlling for clouds, elevation, wind speed and direction..

19

𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝐴𝑛𝑜𝑚𝑎𝑙𝑦 = 
       clouds + 

s treeCanopyCover, by = clouds +
s 𝑖𝑚𝑝𝑒𝑟𝑣𝑖𝑜𝑢𝑠𝑆𝑢𝑟𝑓𝑎𝑐𝑒, by = clouds +
s 𝑒𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛 +
s 𝑤𝑖𝑛𝑑𝑆𝑝𝑒𝑒𝑑, by = windDirection +
s 𝑙𝑜𝑛, 𝑙𝑎𝑡 +
𝑟𝑖𝑑𝑒

1. Time of day (5)
• Morning (2% 500x)
• Mid-day 
• Afternoon
• Evening
• Night

2. Each buffer distance (4x)
• 10m
• 30m
• 60m
• 90m

3. = 10,000 model fits



Results



Paper

Locke, D. H., Baker, M., Alonzo, M., Yang, Y., Ziter, C. D., Murphy-Dunning, C., & O’Neil‐Dunne, J. P. M. (2024). 

Variation in the relationship between urban tree canopy and air temperature reduction under a range of daily weather 

conditions. Heliyon, 10(3), e25041. https://doi.org/10.1016/j.heliyon.2024.e25041 [LINK]

Data/code

https://doi.org/10.2737/RDS-2024-0012

Press

https://www.fs.usda.gov/research/nrs/projects/urban-trees-and-air-temp

Hixon Center for Urban Sustainability

https://doi.org/10.1016/j.heliyon.2024.e25041
https://www.fs.usda.gov/research/treesearch/67567
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What’s next?



More bikes!
• Baltimore

• Baltimore Green Space

• Johns Hopkins University

• Bike Party?
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Questions? Thank you!
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