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today’s
agenda

a quick discussion on…

 technological paradigm shifts (as they are related to tree inventories),

 no excuses - it is time to use geographic information systems (GIS),

 how we do it at ASU’s Design School,

 the West Mesa River Community Heat Action Project aka “cool islands,”

 Urban Forestry Roundtable (UFRT) – data committee efforts,

 and some final thoughts…



a technology 
revolution

we are currently in a “location based,” technological revolution!!!

smart devices & new wearables, high-accuracy gps & gnss, autonomous vehicles, 
augmented reality & other mixed reality formats, drones with high definition sensors like lidar
& photogrammetry, etc…

“new technologies mean new methodologies, new power, and a new responsibility”



a technology 
revolution



NO
excuses!!!

“esri offers all students free access to GIS software and lessons” – August 6th, 2020

access found here: learn.arcgis.com

https://learn.arcgis.com/


the state of Arizona now offers free Esri ArcGIS Online (AGOL) access to all residents

managed through ASLD and the AZGEO Data Hub: 
https://azgeo-data-hub-agic.hub.arcgis.com/

NO
excuses!!!

https://azgeo-data-hub-agic.hub.arcgis.com/


1st - sign up for AZGeo Data Hub (link on previous slide)

2nd – fill out account request form here: 
https://survey123.arcgis.com/share/796b062799c746c788b81e67d71a704a

NO
excuses!!!

https://survey123.arcgis.com/share/796b062799c746c788b81e67d71a704a






how we do it 
at ASU

four places where modern tree inventories are happening at ASU:

1. LAP494 – Advanced GIS Applications in Environmental Design
2. LDE362 – Landscape Architecture Studio - Site Inventory and Planning
3. LAP494 – Landscape Surveying and Mapping
4. GPH630 – GIS Data Sources 



neeb hall
inventory



neeb hall
inventory



neeb hall
inventory



palm walk
tree inventory



palm walk
tree inventory



old main
site inventory



old main
site inventory



tempe beach 
park site inventory













Tree Conditions

Good:
63%

196 trees
High % of Palo Verdes

Fair:
25%

78 trees
High % of Mesquites

Poor:
11%

36 trees
High % of Cottonwood



Tree Conditions - Good



Tree Conditions - Fair



Tree Conditions - Poor



Tree Species



Tree Species



Tree Species



Tree Species

311 Trees

4.1% Tree Canopy

Mesquite

Palo Verde

Ash

Pistache

30% of trees have a 0 - 3” DBH

More than 25% are native to South America



Geodatabase



iTree Report



iTree Data



Summary

• Number of trees: 311
• Tree Cover: 4.1 %
• Most common species of trees: Prosopis, Parkinsonia, Fraxinus
• Percentage of trees less than 6" (15.2 cm) diameter: 55.3%
• Pollution Removal: 81.59 pounds/year ($203/year)
• Carbon Storage: 51.18 tons ($8.73 thousand)
• Carbon Sequestration: 2.109 tons ($360/year)
• Oxygen Production: 5.624 tons/year
• Avoided Runoff: 1.135 thousand cubic feet/year ($75.9/year)
• Structural values: $269 thousand



iTree Data -
Overall Benefits



iTree Data -
Structure

About the area that can be shaded
Overall $ 268,938.88

*The structural value of the trees 
(Nowak et al. 2002a) is based on 
methods from the Council of Tree and 
Landscape Appraisers (CTLA 1992). 
Compensatory value is based on four 
tree/site characteristics: trunk area 
(cross-sectional area at dbh), species, 
condition, and location. 



iTree Data -
Air Quality

Most common parts of Air Pollutants-NO2, O3, PM2.5, SO2

Overall reduce 0.058 ton/year , save $203



iTree Data -
Avoided Runoff

Reduce 1135 cubic feet/year , save $75.9/year



30-years Forecast 
Carbon Storage

Plant more tree!!!



how it is being done 
in the community



42

OVERALL PROJECT GOALS:
1. align with Nature’s Cooling System (NCS) framework
2. expand reach and impact of NCS framework, making it a 

standard, contributes to NCS  “community of practice”
3. facilitate community learning about heat and community 

advocacy through action (i.e. tree planting)
4. build capacity of frontline communities and local non-

profits
5. connect dots (grassroot projects) to City led 

investments/policy (e.g. Edison Eastlake)
6. link local actors + actions to regional heat action groups  

to nurture new leaders, grow, and diversify the coalition 
and reach new audiences
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https://www.nature.org/en-us/about-us/where-we-work/united-states/arizona/stories-in-arizona/city-heat-air-quality/
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WEST 
MESA RIVER 
COMMUNITY 

AREA

Study Area
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I N V E N T O R Y
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Scope



Nature’s 
Cooling 
Systems 
Methodology

Adapted from Semenza, 2007
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2. W. Mesa Heat Action Project Web App 
Development of data tools
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City of Mesa Data +

https://asu.maps.arcgis.com/home/item.html?id=d5113830d95c4f1aaa41a4f3aa13eb58


2. W. Mesa Heat Action Project Web App 
Development of data tools+ Other Relevant Data
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https://asu.maps.arcgis.com/home/item.html?id=d5113830d95c4f1aaa41a4f3aa13eb58


+ Other Relevant Data



Data Collection / 
Existing and Missing
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Shade = MRT 79.1F
Sun  = MRT 106F
MRT Difference = 26.9F 

Live OakBus Stop on northeast corner 
of N. Country Club & W. 
Brown
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Community-Centered, Neighborhood Selection

+

51



ufrt

the urban forestry roundtable (ufrt)



ufrt



ufrt



final
thoughts



final
thoughts

“A plant appraiser’s 
responsibility is to provide an 
independent, objective, and 
impartial result without 
discrimination or 
accommodation of personal 
interests.” – ISA

“Appraisal is a systematic 
process that uses both 
quantitative analysis and 
qualitative judgment to develop 
and communicate an 
assignment result of either a cost 
or a value.” – ISA



final
thoughts

“Under ideal circumstances, a 
plant selection for a specific site 
should maximize benefits and 
minimize liabilities.” - ISA

“How effectively plants achieve 
their purpose (function) is 
generally evaluated by 
professional judgment. Programs 
such as i-Tree Eco, however, can 
quantify the value of benefits 
such as the removal of 
atmospheric contaminants or 
energy conservation.” - ISA



final
thoughts

Tree Shade Coverage Optimization in an Urban Residential Environment – Abstract

Shade provided by trees, shrubs and other vegetation serves as a natural umbrella to mitigate 
insolation absorbed by features of the urban environment, especially building structures. For a desert 
community, tree shade is a valuable asset, contributing to energy conservation efforts, improving 
home values, enabling cost savings, and promoting enhanced health and well-being. 7 Therefore, 
maximizing tree shade coverage is an important component in creating an eco-friendly and 
sustainable urban environment. Strategic placement of trees enhances tree shade coverage of 
buildings. This paper details an optimization method to simultaneously maximize tree shade coverage 
on building facades and open structures and to minimize shade coverage on building rooftops in a 3-
dimensional environment. This method integrates geographic information systems and spatial 
optimization approaches for placing trees that provide the greatest potential benefit to a building. A 
residential area in Tempe, Arizona is utilized to demonstrate the capabilities of the method. The 
optimization results show that two trees can provide up to 22.20 m2 shade coverage at 12:00 across a 
54 m2 south-facing façade. This research offers a method to help homeowners, urban planners, and 
policy makers to quantitatively evaluate shade coverage from trees for building structures in a 
residential environment. 

- Qunshan Zhao, Elizabeth A. Wentz, & Alan T. Murray (2019)



final
thoughts

“With what you saw here today, how can you revolutionize your tree inventory process, so 
that you can optimize the benefits of technology?”

“With an existential environmental crisis on our hands, how can we responsibly educate 
future generations on the importance of trees and urban forestry?”

“In some circles GIS means get it surveyed. To that notion, there is no time to waste. It is time 
for you to inventory your neighborhoods, communities, and other communal 3rd places for 
better future decision making and environmental maintenance!!!”
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