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Starting point



Urban Tree Canopy

Urban Tree Canopy (UTC) refers to the layer of tree leaves, 
branches, and stems that provide tree coverage of the ground 
when viewed from above.
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Urban Tree canopy

• LiDAR, aerial photography, 
and color infrared

• Costly 

• Partner with the USFS or 
research institution



Urban Tree Canopy

• Free!

• Based on 20 years of research

• Modelling



Urban Tree Canopy



Urban Tree Canopy



Environmental Services

• 1399 points viewed

• Non-tree 44.03% ± 1.33

• Tree 55.97 % ± 1.33



Climate Action and Adaptation

Climate 
Actions

Ramifications

Climate 
Adaptation

Consequences



Vulnerabilities associated with the Urban Forest

• Urban heat 

• Stormwater runoff

• Air quality

• Storm damage 

• Energy demands

• Water shortages

• Social resiliency 

• Public Safety



Heat Island Effect



Urban Heat Island Effect



Increased Heat

• Increased transpiration rates

• Greater demand on irrigation

• Tree stress

• Increased evaporative emissions

• Increase energy consumption

• Less human activity

• Decreased human resiliency 

Action & Adaptation



Good News
Action & Adaptation



Stormwater Runoff

• 5,950,000 gallons of rainfall 
can be managed in the 
canopy

• Slows down peak flow

• Adds to soil moisture

Action 



Air Quality
Action 



Tree population

• 12,632 tons of carbon 
currently stored (older trees)

• 503 tons of carbon can be 
sequestered annually 
(younger trees)

Action & Adaptation



DBH Distributions in America’s Urban Forests—An Overview of Structural Diversity Justin Morgenroth
1,*, David J. Nowak 2 and Andrew K. Koeser 3 Received: 28 November 2019; Accepted: 21 January 

2020; Published: 23 January 2020 

Mostly young trees

Mostly adult trees

Mostly mature trees
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Pines
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Species Distribution

Municipal Tree Care & Management in the United States:  A 
2014 Urban & Community Forestry Census of Tree Activities

Carmel  top 6

6th 4%
5th 4%
4th 10
3rd 14%
2nd 27%
Most common 38%
Total top 6 77%

Action & Adaptation



Water shortages

Loss of fog

• Irrigation adds demands on 
stressed water system

• Older trees become stressed 
and go into decline

Adaptation



Large storm events
Adaptation



Vulnerabilities associated with the Urban Forest

• Urban heat 

• Stormwater runoff

• Air quality

• Storm damage 

• Energy demands

• Water shortages

• Social resiliency 

• Public safety



Urban Forest Adaptation

Storm events

• Diversify the population

• Focus on preventative tree 
care for health and stability

• Remove trees in advanced 
decline

Loss of fog

• Diversify the population



Questions?



Possible new tree species



Possible new tree species


