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today’s
agenda

a quick discussion on...

U technological paradigm shifts (as they are related to tree inventories),
L no excuses - it is time to use geographic information systems (GIS),

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

U the West Mesa River Community Heat Action Project aka “cool islands,”
U Urban Forestry Roundtable (UFRT) — data commitiee efforts,

U 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 é", 2020

access found here:



https://learn.arcgis.com/

NO
excuses!!!

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

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

NO
excuses!!!

15t - sign up for AZGeo Data Hub (link on previous slide)

2"d — fjll out account request form here:

AZGeo User Account Request

This form is used by people whe would like to have an AZGeo User Account created. Please
fill out the information below. You should receive a response from the A7Geo Administrator
rith siness days of your request being submitted.

First Name*
Last Name*

Email*
&
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|
| :


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

ARCGIS ONLINE

DATA APPS
Find authoritative Build mobile and field
data sources apps

L

MAPS SHARE

Q
Design web maps and ﬂ Collaborate with yvour
SCENes organization
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how we do it
at ASU

four places where modern tree inventories are happening at ASU:

LAP494 - Advanced GIS Applications in Environmental Design

LDE362 - Landscape Architecture Studio - Site Inventory and Planning
LAP494 - Landscape Surveying and Mapping

GPHé630 - GIS Data Sources
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Plant 12

Agave vivipara
Carribean Agave
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palm walk
tree inventory
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palm walk
tree inventory
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tempe beach
park site inventory




Tempe Beach Park Plant Inventory - Trees

Tempe Town Lake
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Tempe Beach Park Plant Inventory - Shrubs

Tempe Town Lake

Tempe Center for the Arts
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Tempe Beach Park Plant Inventory - Cacti

Tempe Town Lake

L /:/,f/”’ff
. .‘--
e - - ._-,-—/
T
3|
g
()
(0]
e 2
Rio Salado Parkway o
v |
(V]
=
=
o]
-
Rio Salado Parkway
Legend
N

e (Cacti
| _ A

oS o2




Tempe Beach Park Plant Inventory

Tempe Town Lake

Rio Salado Parkway
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Tempe Beach Park Plant Inventory - Turf

Tempe Town Lake

Tempe Center for the Ars

Rio Salado Parkway
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Rio Salado Parkway

Legend Annual Water Use:  Annual Water Cost: Miles
Turf 535 057 sqft. (12.28 acres) 18,804,000 gal.* $77,475.96* 0 0.03 0.05 0.1 0.15 0.2
*Estimates from the City of Mesa Water Calculator




Tree Conditions
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Tree Species

Gross Carbon

Species Oxygen Sequestration Number of Trees Leaf Area

(pound) (pound/yr} (acre)
Prosopis 3,387.37 1,270.26 93 1.63
Parkinsonia 2,444.10 916.54 76 1.35
Pistacia 1,082.97 406.11 34 0.15
Acacia 833.39 312.52 13 0.41
Fraxinus 807.72 302.89 39 0.52
Populus 801.34 300.50 16 0.32
Parrotia 472.93 177.35 4 0.19
Quercus 397.49 149.06 6 0.16
Ceratonia 259.94 97.48 4 0.15
Ulmus 228.82 85.81 8 0.18
Eucalyptus 221.04 82.89 3 0.08
Chilopsis 118.21 44.33 4 0.07
Dalbergia 107.54 40.33 4 0.06
Morus 47.45 17.79 1 0.03
Brachychiton 26.64 9.99 1 0.01
Bauhinia 3.94 1.48 2 0.01
Pinus 2.98 1.12 1 0.00
Ebenopsis 2.74 1.03 1 0.00
Borassus 1.96 0.73 1 0.18




Tree Species
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Tree Species
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Tree Species
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DBH Class (in)

30% of trees have a 0 - 3" DBH
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Geodatabase

F'T TempeBeachParkinventory.gdb

= File Geodatabase
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ITree Report

Urban Forest Effects and Values
April 2019
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ITree Data
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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

Species | Trees | Carbon Storage | Gross Carbon Sequestration | Avoided Runoff | Pollution Removal | Structural Value
Number  (ton) (5} (ton/yr) ($/ye) | (R'yr)  (S/ye) | (ronfyr)  (S/yr) (%)
Acacia 13| 7.28 1,242.17| 0.16 26.65| EB4.40 5.564 0.00 15.08 21,513.33
Bauhinia 2| o000 0.13 0.00 0.13 130 0.9 0.00 0.23 61.92
Borassus 1 008 14.01) 0.00 D.06| 3669 245 0.00 6.56 135.30
Brachychiton 1 007 1264 0.00 0.85 193 013 0.00 0.34 550,83
Ceratonia 4/ 095 161.98 0.05 831 3053 2 0.00 5.46 5,965.28
Chilopsis 4| o2z 37.71) 0.02 3.78 1393 093 0.00 2.49 2,565,564
Dalbergia 4 032 5442 0.02 344 1212 081 0.00 217 2,289.06
Ebenopsis i| 000 0.20 0.00 0.09 068  0.05 0.00 0.12 30.96
Eucalyptus 3| o7t 121.19| 0.04 707 1637 109 0.00 293 4,837.97
Fraxinus 39| 297 506.25 0.15 25.83| 10754  7.19 000  19.22 22,560.38
Marus 1| 010 17.88) 001 1.52 614 041 0.00 1.10 947,09
Parrotia 4 195 332.60 0.09 15.12 39.40 2.63 0,00 7.04 11,782.87
Parkinsonia 76| 1428 2,436.10 0.46 78.16| 27930 1867 001 4991 57,160.79
Pinus 1 000 0.20| 0.00 0.10 023 002 0.00 0.04 43.05
Pistacia 34 338 57569 0.20 3463 3017 202 0.00 5.39 23,052.30
Populus 16 4.42 753.74 0.15 25.63 66.89 4.47 0.00 11.95 19.974.91
Prasopis 93| 1275 2,174.62 0.64 108.32| 33809 2260 001  60.42 80,830.43
Quercus B 120 204.63 0.07 12.71 3265 2.18 000 583 9.027.M9 CO
Ulmus 8 048 8191 0.04 732 3646 244 0.00 6.52 5,608.98
Total 311 51.18 8,728.06 .11 359.71 1,134.B1 75.86 0,04 202.80 268,938.88

Carbon storage and gross carbon sequestration value is calculated based on the price of $170.55 per ton.

Avoided runoff value is calculated by the price 50,067 /ft. The user-designated weather station reported 7.5 inches of total annual precipitation.
Pollution removal value is calculated based on the prices of $1,379.71 per ton (C0), $1,934.60 per ton (03), 3287.54 per ton (NO2), 5130.24 per ton
(502), 5274,184 .42 per ton (PM2.5).

Structural value is the compensatory value calculated based on the local cost of having to replace a tree with a similar tree.

A value of zero may indicate that ancillary data (pollution, weather, energy, etc.) may not available for this location or that the reported amounts are
too small to be shown.




|Tre e D O TO - *The structural value of the trees

(Nowak et al. 2002a) is based on

S '|'rU C 'I' U re methods from the Council of Tree and
Landscape Appraisers (CTLA 1992).
Compensatory value is based on four
tree/site characteristics: trunk area

Average | (cross-sectional area at dbh), species,
Trees Leaf Area Leaf Biomass Tree Dry Weight Biomass  Condition condition. and location.

Species Number SE {ac) SE {ton) SE (ton) SE (%) ’
Prosopis 93 0] 1.631 +0.000 0.545 +0.000 25.501 +0.000 76.91

Parkinsonia 76 +0 1.347 +0.000 0.450 0,000 28 567 +0.000 | 67.24

Fraxinus 39 0| 0.519 £0.000 | 0.208 +0.000 | 5.937 0000 | 68.28

Pistacia 34 +0 0.146 +0,000 0.066 0,000 6.751 +0.000 74.78

Populus 16 0| 0.323 £0.000 | 0.097 +0.000 | 8.839 +0.000 | 57.81

Acacia 13 +0 0.407 +0.000 | 0.439 0,000 14.567 0,000 | 63.27

Ulmus 8 0 0.176 0.000 | 0.053 +0.000 | 0.961 £0.000 | 80.00

Quercus 6 +0 0.158 +0.000 0.069 +0.000 2.400 +0.000 82.50

Ceratonia 4 0| 0.147 £0.000 | 0.049 #0.000 | 1.899 £0.000 | 71.25

Chilopsis 4 +0 0.067 0,000 0.022 +0.000 | 0.442 0,000 7750

Dalbergia 4 0| 0.058 £0.000 0.020 #0.000 | 0.638 £0.000 | 7250

Parrotia 4 +0 0.190 +0.000 0.063 +0.000 3.900 +0.000 82.50

Eucalyptus 3 0 0.079 £0.000 | 0.046 £0.000 | 1421 0.000 82.50

Bauhinia 2 +0 0.006 0,000 0.002 +0.000 0.002 £0.000 8250

Borassus 1 0/ 0.177 £0.000 | 0.132 0.000 | 0.164 £0.000 | 82.50

Brachychiton 1 +0 0.009 +0.000 0.004 +{0.000 0.148 +0.000 | 62.50

Ebenopsis 1 0/ 0.003 +0.000 | 0.001 0.000 | 0.002 +0.000 | 82.50

Marus 1 +0 0.030 +0.000 0.011 +0.000 0.210 +0.000 8250

Pinus 1 0 0.001 £0.000 0.000 +0.000 | 0.002 £0.000 | 82.50

Study Area imn 0 5.474 +0.000 2.280 +0.000 102.351 +0.000 7193 |

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



ITree Data -
Air Quality

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

NO2 03 ’ PM2S 02
ncdence alue Incidence Value Incidemce Value ncidence Value
[Reductionlyr] 15yl [ Reductionfyr) [5/yr] |  (Reductionfyr] 15v) [Reductionlyr) 15yl
Arute Bronchits | Q.000 0.00
Acute Myocardial infarcticn | 0,000 0.43
Acute Redpiratory Symptomid il ) DLD o1z 1.43 | 00049 091 0000 [T
Asthmas Enascerbation 0. 030 1 65 | 0u00s 0424 0,000 iliE]
Chronic Bromchitis | lilaii] 1.45
Emengency Room Visits 0.000 001 0000 0.0 | 0.000 0.00 0.000 {100
Hodpital Admisdssons 000D 116 QU000 0.33 | [l nlil (il
Hadpital Admisisons, Cardiovascular | 0000 0.08
Hospital Admissions, Respiratory | 0.000 0.03
Lower Reipiratory Symploms | 0,000 0.01
Martakty 0000 52.27 | 0.000 139,66
Lohool Loss Duays 0.0s04 0.35 |
Upper Resparatory Symplomd | 0.000 0.00
‘Wiork Lods Days ; 0.002 0.26
Total 0.021 286 uiz1 54.43 | 0.016 14328 0.000 [ X

EPA Environmental Benefits Mapping and Analysis Program http:/ fwww.epa.gov/airguality/benmap/index.htmil
Incidence: the total number of adverse health effects avoided in a year due to a change in pollution concentration
Value: the economic value that is associated with the incidence of adverse health effects

Overall reduce 0.058 ton/year, save $203




ITree Data -
Avoided Runoff

350 5

300 S

Ayoided Runoff {cubic feet)

= 25

= 20

Species

Reduce 1135 cubic feet/year, save $75.9/year
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how it is being done
in the community




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) “e,

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



https://www.nature.org/en-us/about-us/where-we-work/united-states/arizona/stories-in-arizona/city-heat-air-quality/

I mmm £y

E McDowell Rd E McDowell Rd = Mountam F\N‘% EEm Rd

© x |

Stuay Area : %

; WEST s
E

: MESA RIVER -

' ]

onzone @ COMMUNITY .1

3 f%% %
E McKellips Rd @ Whitman AREA ,f E McKellips Rd
Elementary School ,/
-’

-
-
-
—_-—___
——

P\
&0 7
&S z V4
< s
5 g
o3 o
= 4
Salt 4
s E Brown Rd
¢ ‘
b g WBrownRd = rown RS L ¥ S
(107) s = A P z & g
o 7 g 7 3 3 2
z ” %) o Q-
-
-
,’ﬁlesa City Transportation
,/ Department
,/
=z
g 4
§ W University Dr ,’ W University Dr E University Dr E University Dr
e
’ : . .
4 2 = ¥
7 : 2 C
’ Mesa Arizona Temple —
W Main St ’fl Mesa E Main St 7 E Main St
- »
-------____—— g" GO gle = i 1 .'rk
< =z Map data ©2020 Google  United States Terms  Send feedback 2000 ft|L— 1 - 43

o

—



/COMMUNITY

o DEVELOPMENT CORPORATION

" Maricopa County
Public Health

. [ )
\(' Unlimited
.Potential

Arizona
Sustainability
Alliance

F ALY ¢
m )

au
mesa-az

44



Nature’s

Implement Eap tee Design C 00 I IN g
Solutions Workshops Syste ms

Methodology

Plan
. . Adapted from Semenza, 2007

45



Camelback R ] f i elback Rd
ity of Mesa Data-+
v g t nt, Ave
242y 1707
ssttedale * E Indian School Rd
- - (&) z g
< E Clarendon Ave E Clarendon Ave z >
& % d born Rd E = Red Mountain
E Osbor L © E Osborn R E Osborn . T Ranch Country
nRd o S =/ sglt RiVer z Club
- Earll Dr E Earll Dr a o ®
- .
Rd E Thomas Rd E Thomas Rd E Thomas Rd E Thomas Rd
L o 3l
€ Virginia Ave e ~ nia St E Virginia 5¢
T
)ak St E Oak St S Bottle Tree g Preston ¢,
< z © < Longbow Golf
~ = E Palm Ln QO Club
4 s <2 i =S OBJECTID 4687 =
& i a z (] 1 bt
g 4 o > FACILITYID TSTR17948
r~ = = T "
a s :
z c % LANDBEY AMS05ANO1 ® Falcon Field Apache Wells Harmony Vill
E Roosevelt St a E Lehi Rd 2 - 0 VEG_OWNER Transportation —— M:il::;cijl]'fl
o o
o L 5 S _qd o0 VEG_CATEGORY  Tree festead -
: 2 AP ]
V,||a%el &“'\{’\{e COMMON_NAME  Bottle Tree Palmas del Sol
- Scottsdale BOTANICAL_NAME Brachychiton
g populneus
® TREE_DBH 712 E Mleli, Rd S EMcLellan Rd
VEG_HEIGHT 1630 EHALAR g
- = = ® " o Alta Mesa Goli= o
ISACTIVE 1 CiubR e
% — emm— 0w/ Rd érh - 3 E
= = E <
AZ-202:LO0PE. ()] COMMENT E ' = Z
2 [ ] X 730094.74725
A % Pati v RG1RAN AQAR
‘ o Zoom to . L p:]
o
: .8 oI Si=i=
ygfhiversity Dr 2 & E University Dr vmome:  covasmdd Citrus Gardens * ™ Ig' 8 S
z [ ' z z z Velda Ro:
o L = Trail Riders Estates
e W M8 - ' oo H0lidayPagke ¢ omwe o®eemain st .

W 1st Ave

<

~

<

~

®

'


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

| € Landbase e () . +Oth e r””Re I évan t Data

1707

Layers ‘ E
~~ Demographic Data oy
~ Og p %_;‘ Red Mountain
2 I Ranch Country.
. Salt RIVES 2 i
Layers Q - &
Trees : = Thomas Rd g Thomas Rd Bldioias.fd
»| | Median Household Income : :
Trees Collected in — 2 1356t F' i RN
March, 2020 . e L - =T rmag
+| | Rate of Heat Related Deaths g Preston o
MultiUse Paths : =z Long ;;M Golf
EMcDowell Rd Rd
2 Heat Data
p Curbs N~
,g, 2 Falcon Field Apache Wells Harmony Vill
u : . o A i g nicinal
i Sidewalks Layers E A ' ] sl * M:R:é?:
i g M stead .
Canals Floodway »|_| Rate of Heat Related Deaths K :m F ‘ *e .*-9 Palmas del Sol
_ : Wlnte'cone ]
Streets Temperature ; g ' L
Wy . .¢. o1 W Rd 2 E Mctellan Rd
L] . . E Hobart 2 o
Diia Chama Mo - s o
@ PHKCAP_LST_clip.tif ~ : 9 - AltaMesa Gol e
- = E
= { rdard - . — = =
U +[ ] Heat Sensitivity ;" . b
V. * 3 . i
= i + .
» || Heat Vulnerability “‘* yetios - o
- g A 2 2
1 . pes > @ @
™ _g ‘ A @ B i S
E University Dr = . omme  oecEmmd Citrus Gardens % ™ g‘ @ 2
(W]
G . ' > =z z Velda Ro:
Trail Riders Estates

l Bak Main # L L ..-l
lu al

West Mesa R >r0Ject
00 N~

oo HOlidayPagky & o we e main St "%



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

Mesa AStoryMap B1 ¥ & @m

Mesa - Poverty Mesa - Asthma Mesa - Heat Deaths Mesa - Heat lliness Mesa - COPD Mesa - Diabetes

Mesa - Mental lliness Mesa - Heart Disease

Heat_Refuge

o
Q i=i.®.ﬁ'i

ale
Emergency_Shelters

O

g o X
Mesa ~

Mesa: Census Tract 4204.02
Heat Deaths per 100,000 Population 2006-2018

Iy >108-208

2.75

>3.9-10.8

>0-39 I T () £z
g i | Mes B
0-0 pache Blvd | VM . Q -- A

=W
5 | ; ; 3
ES her L] ;- E Southern 5 W
w
LB 1 <
B
ol
E Baseline Rd ; W Baseline Rd E Baseline Rd L
. : z
[= d = 3|
— g . -"‘ 2
- - s E GuadalupeRd = i "
cbbins Rd = P - 3 2 L a
c - 0 E 5 v
- e« 14 = 3 o "
n x E i 3 z 3 - =
e z : z z 3
o W ElliotRd i E Elliot nu - ciotng 1 2
‘ ) ‘ g
= =2 y
A 2 ¢ ! Wa 2 \ o E Warner Rd
m E Warner R { W Warner Rd = . EWarner
Fi s o - =
s - N = Gilbert



__ ___ "re.




Fra..

i )
Jﬁ i

'fle' .

of N. Country Club & W.
Brown | | L




Community-Centered, Neighborhood Selection
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ufrt

the urban forestry roundtable (ufrt)

The Phoenix Metro Urban Forestry Roundtable consists
of nonprofits, private sector entities, cities, county and
state level representatives, and university stakeholder all ﬂ
focused on solving the underlying challenges needed to

improve the tree canopy in Arizona. _

https://www.azsustainabilityalliance.com : Portfolio

URBAN FORESTRY - Arizona Sustainability Alliance

Arizona
sustainability
Alllance
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URBAN FOREST ROUND TABLE - TREE INVENTORY TOOL

The purpose of the Urban Forestry Roundtable Data Subgroup is to work with its voluntary participants to collect and consolidate relative urban forestry data, resources, and management practices that will help support a more
regional, collaborative approach to urban forestry planning, expansion, and informed decision making.

What is Urban Foresty?

Urban forestry is the as the planting, maintenance, care and protection of free populations in urban settings. Urban forestry is an important fool for the health of city residents and the natural environments around them. Phoenix
once was called the "Valley of gardens and trees” due to its once abundance of green (Gardiner, 2017). Arizona hosts urban forests comprised of trees and vegetation in urban areas that provide environmental services such as
shading and cooling properties, provide wildlife habitaf, clean the air of pollutants and slow stormwater runoff (Department of Forestry and Fire Management, 2020).

Urban forests in the state are typically composed of a mix of native and introduced tree species. Planting nonnative the Valley, an arid region, leads to more water being needed in their maintenance. The benefit of native species is
there adaptation o the hot, often dry environments. Approximately 6,016 square miles of Arizona land are classified as "urban” or "community”, which supports an estimated 47.2 million trees (Department of Forestry and Fire

Management, 2020).
Urban forestry benefits according to the City of Phoenix include:

1. Healthy frees have been found to increase surrounding property values by 2-10%

2. Apartments and homes located near a park have even higher values

3. Evapotranspiration and shade that trees provide help o cool down buildings and reduce the need for air conditioning, which in turn decreases energy consumption
4. Using less energy leads to direct costs savings for building owners and resource savings for the community at large

Trees provide significant storm water refention benefits by absorbing rainfall and by increasing the ability of soil to store water. Large frees fake in over 2,000 gallons of rainfall annually. Trees improve air quality by catching
particulate matter and absorb gaseous pollutants like NOZ, 502, and O3. They also help reduce atmospheric CO2 levels by capturing and storing if.

Every year trees in Arizona's urban areas store about 9 metric fons of carbon and remove about 297,000 metric tons of carbon and 8,760 metric tons of air pollution. Arizona's urban trees offset the carbon dioxide production of
about 62,500 passenger vehicles per year (Department of Forestry and Fire Management, 2020).

A national survey reported that communities in the Desert Southwest region spent an average of about $4.62 per tree yearly for street and park tree management. Due to the region's arid climate, newly planted trees require
irrigation for three to five years and few thrive without irrigation af ter establishment. Once planted, frees typically require about 1,000 gal per year during the establishment period and 4,000 gal per year as they mature. (Forest
Service, 2004).
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Exposure to forests and trees:

boosts the immune system.
lowers blood pressure.
reduces stress.

improves mood.

increases abhility to focus, even in children with ADHD.

accelerates recovery from surgery or illness.
increases energy level.
improves sleep.

https.//www.dec.ny.gov : lands

Immerse Yourself in a Forest for Better Health - NYS Dept. of ...

ﬂ About featured snippets - @ Feedback




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

Table 3.1 Questions that will be answered during the appraisal process. Each answer provides context for

the problem and assignment. As more questions are addressed, the context becomes more specific.

Who
Who will be preparing the appraisal?
Who will be collecting the data?
Who is the owner of the tree/landscape being appraised?
Who is the client?
Who are the intended users of the appraisal?
Who are any other parties involved in this situation?
What
What are the characteristics of the item being appraised?
What is the intended use of the appraisal?
What is the definition of the cost or value to be estimated?
What approaches, methods, and techniques are relevant to the problem?
What data are needed to develop the appraisal?
What are limitations to developing the appraisal?
Whart are the relevant dates associated with the appraisal?
(effective valuation date, inspection date, date analysis was completed, date report was completed)
Where
Where is the item located? (community, neighborhood, site description)
Where is the item present, or has it been moved elsewhere?
Why
Why is the appraisal needed?
Why were spcciﬂc approaches, methods, or techniques employed?




“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

thoughts

final

Table 4.1 Assessment of plant condition considers health, structure, and form. Each may be described in

rating categories that can be translated into a percent rating.

Rating
category

Condition components

Health

Structure

Form

Percent
rating

Excellent

High vigor and nearly perfect
health with lictle or no owig
dieback, discoloration, or
defoliation.

MNearly ideal and free of

defects.

Mearly ideal for the species.
Generally symmetric. Consis-

tent with the intended use,

81% to 100%:

Good

WVigor is normal for the species.
Mo significant damage due to
diseases or pests. Any twig
dicback, defoliation, or dis-

coloration is minor.

Well-developed structure.
Defects are minor and can be

correcred.

Minor asymmetries/deviations
from species norm, Mmﬂ_’y‘
consistent with the intended
use. Function and aestherics

Are Not Comprom th_‘(l.

61% ro 80%

Fair

Reduced vigor. Damage due
to insects or diseases may be
significant and associated with
defoliarion burt is not likely o
be fatal. Tivig dicback, defoli-
ation, discoloration, and/or
dead branches may comprise

up o 50% of the crown.

A single defect of a significant
nature or multiple moderace
defects. Defects are not prac-
tical to correct or would
require multiple treatments

oveT bt"‘r't‘l"dl. YOArS,

Major asymmetries/deviations
from species norm and/or
intended use. Function and/or
aesthetics are compromised.

41%0 o GO

Poor

Unhealthy and declining in
appearance. Poor vigor. Low
foliage density and poor foliage
color are present. Potentially
faral pest infestation. Extensive

twig and/or branch dicback.

A single serious defect or
mulriple significant defects.
Recent change in tree orien-
tation., Ohbserved structural
problems cannort be correcred.

Failure may occur ar any time.

Largely asymmertric/abnormal.
Detracts from intended use
and/or aesthetics to a signifi-
cant degree.

21% o 40%

Very poor

Poor vigor. Appears o be
dying and in the last stages of

life. Little live fuliagc.

Single or multiple severe
defects. Failure is probable or

imminent.

Visually unappealing. Provides
little or no function in the
landscape,

6% o 20%

Dead

0% o 5%



final
thoughts

Tree Shade Coverage Optimization in an Urban Residential Environment - Absiract

Shade provided by trees, shrubs and other vegetation serves as a natural umbrella to mitigate
iInsolation 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 frees can provide up to 22.20 m2 shade coverage at 12:00 across a
54 m2 south-facing facade. This research offers a method to help homeowners, urban planners, and
policy makers to quantitatively evaluate shade coverage from trees for building structures in @
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 foresiry?”

“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 39 places for
better future decision making and environmental maintenancelll”
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