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City of Newark, DE

» Tree City USA member for 22+ years
» November 2015 — Tree inventory on city-owned property

» 4,087 trees, genus/species, tree condition, maintenance recommendations
» ArcGIS Dashboard — track tree maintenance and creek blockage costs
» Newark’s Sustainability Plan — 2019

» Goal 4.3: growing canopy to 36% by 2030

» Maintain/replace existing trees

» From above — tree canopy — U of Vermont Spatial Analysis Laboratory
» Canopy change over time, where to plant

» From below — tree inventory — “boots-on-the-ground” application
» Tree location, identify, condition, other

Together — more impactful forestry decisions

Urossrosds -

\' _S;m_j— Roed

Brisse« Knoll
: {\Development

Armnuatanth

Wedge Hiks

fe
/. b
/ Windy NI
\

.\ o
w"

W"rn. "



bage Mairterance

EJ City of Newark Parks and Recraation Dashboand fwe snd Lt i

Tomeh ervd Cremh Malrteranics

Count by activity: city or contractor

——————

Aareval and prurdag of tess sret verenad of Slien trwes e vrsavn creed Blackagas ! By T Oy st
et incinrs (A of Wag Y5 2020 bnbades 2000 ibtn wone oo otwd of woa Mag the trpe teaasnnsns s 005,

Servvces Pronviad by Ceremaniar oo Oy Ereployeen

Count by activity: by entity

=

N'-vl::':w Mertharicasite M.p
Activity location Tiee s Con Mriassras S 73
Averanh MM D
Symbology by activity: city or contractor T
Woeaps ik , - € Drowt Licssegnt remmesed Sy o

= New gt by - wto
Cravie B araiml (g Oy

Rl T e

et VA ly

\\,: A .,
L
S I v, . i
g v vy Y ; L 4 Wares W MR or

- —
- QUEMII NI  bipw Canw
{ ® SN 9 S
? - B Cpw S
o e W ey -
v - % g =

o

Mot Al Pkl Setent F3
Fen

&

Brackaite
lamc aaayenard

o R

e LU

o A . P YOS — =

Maintenance Costs
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The Tree Canopy - from above __________

» Land Cover Mapping —imagery and lidar (8 ft height) and Cover
» Tree Canopy & Change Mapping (2014 and 2023) :

» USDA Forest Service’s Urban Tree Canopy protocols
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Markus Ct — Imagery 2023
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The Tree Canopy - from above Goal 4.3: Grow canopy to 36% by 2030

NET GAIN: +5 acres, canopy growth

34.7% in 2014 239 acres of Gain
34.8% in 2023 234 acres of Loss
1,851 acres No Change

9 Lo
NI

Committed to Service Excollence




o

A Develnpment
-

15 arl

2023 Landcover

. Roads/ Railroads

Other Paved

10 Nﬁv‘x?&'ii}{

DEIAWARE

Committed to Service Excollence



Existing Tree Canopy: The amount of urban tree canopy
present when viewed from above using aerial or satellite
imagery (8 ft).

Possible Vegetated Tree Canopy: Grass or shrub area that is
theoretically available for the establishment of tree canopy.

Possible Impervious Tree Canopy: Asphalt or concrete
surfaces, excluding roads and buildings, that are
theoretically available for the establishment of tree canopy.

Not Suitable: Areas where it is highly unlikely that new tree
canopy could be established (primarily buildings and roads).




39% . ..
Further investigation: current landuse (e.g., golf

course), underground utilities, various costs
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e 18RS —single family residential; rezoned to garden apartments (18RM)?
* Replaced with apartments - removal of trees from original yards
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Census Tracts 2020 — Non-White Population and Existing Tree Canopy %

Demographics

- ? — commercial area
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Annual Income < $25,000
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Census Tracts 2020 — Household Income and Existing Tree Canopy %
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Runoff Retention Index (0-1) Heat Mitigation Index (0-1)
0.00 0-0.30
0.10 ' (R 0.30 - 0.35

0.11 B 0.35 - 0.40

WMo - Bos4-045

Wos -, i el B 0.45 - 0.60

InVEST Urban Flood Risk Mitigation — Census Tracts 2020 INVEST Urban Heat Island — Census Block Groups 2020

Dark blue — high surface runoff, plant here! Dark red — least capacity to mitigate heat, if possible
plant here!
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The Tree Inventory - from below

» “Boots-on-the-ground” inventory program — new

» Assisted by the canopy results

» Identify trees and areas for planting to reach 36% canopy goal by 2030
» ArcGIS Tree Management Solution
» Borrowed taxonomy list — common name, family, genius, species, cultivar
» ArcGIS Pro — feature class development, publishing web items

» ArcGIS Field Maps — data collection
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The Tree Inventory - from below — How did we do this?

» ArcGIS Pro

» Tree inventory FGDB FC — point, attributes, domains, attachments

» Horticulture area FGDB FC — polygon, attributes, domains, attachments
» Areas planted, mulched, and maintained to a high standard; traffic islands, sign gardens, etc.
» Attribute Rules - field calculations
» Contingency value development
» Published two layer service to AGOL
» ArcGIS Field Maps
» Designer — collection forms, logic

» Inventory collection
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The Tree Inventory - from below — How did we do this?
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The Tree Inventory - from below — How did we do this?

Contingency value development
» ArcGIS Tree Management Solution — snitched tree taxonomy CSV table

» Select common name, subsequent genus, species, family, cultivar values contingent on selection; autopopulate
» Start - manually creating a contingent value CSV file — stopped, time-consuming

» Instead, Export- and Import- Contingent Values GP tools (Community Forum)

» Exported my initial start, creates Field Groups and Contingent Values CSV tables — “templates!”

» “My” Field_Groups.csv was correct, “My” Contingent_Values.csv needed help
» Corrected issues, populated remaining values, Import Contingent Values GP tool, imported successfully!

» Additional settings to work through, asked for help

21 ok
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The Tree Inventory - from below — How did we do this?

Import Contingent Values GP Tool
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The Tree Inventory - from below — How did we do this?
ArcGIS Field Maps

» Web map with tree inventory and horticulture service

» Designer — set up field forms for tree collection (and horticulture areas)

» Early testing - contingency value working!

» What about trees not in the taxonomy table (e.g., non-native trees)? (Community Forum)

» Created “escape hatch” for Other and Unknown ‘common name’ choices
» Select “Other” or “Unknown”

» Form logic hides other taxonomy fields

» Opens “Other Tree” text field, enter ‘common name’

» Add ‘common name’ and taxonomy to table — ‘Add Contingent Value’ GP Tool
» Added field calculations — tree pit area and average spread, with default values

» Simplify the user experience
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The Tree Inventory - from below — How did we do this?
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The Tree Inventory - from below — How did we do this?

Pro

» Created tree inventory feature class
» Contingent value taxonomy, attribute rules

» Publish service

Field Maps

()
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» Web map - collection form
» Attach photo
Considering

» Seed tree inventory FC with 80,161 tree points
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Thank you! Questions?

City of Newark, DE
» Jay W. Hodny, Ph.D., GIS Technician — jhodny@newark.de.us, (302) 366-7000

University of Vermont

» Maeve Naumann, Geospatial Research Specialist - Maeve.Naumann@uvm.edu

» Paige Brochu, Ph.D., Director — Paige.Brochu@uvm.edu

LiDAR Imagery
» 2014 USGS Hurricane Sandy Supplemental for Maryland And NAIP: .
Delaware — Normalized, Classified Point Clouds and Surface Models Source: USGS Link

Source: USGS Link » 2013 1 Meter, 4-Band, Leaf-On

» 2023 USGS Delaware Statewide Lidar - Normalized, Classified Point
Clouds and Surface Models
Source: USGS Link Orthos:

» 20231 Foot, 4-Band, Leaf-On

» 2012 1 Foot, 4-Band, Leaf-Off, Source: Delaware.gov Link
» 2022 6 Inch, 5-Band, Leaf-Off, Source: Delaware.gov Link
» 2023 3 Inch, 3-Band, Leaf-Off, Source: NCCDE Link
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mailto:jhodny@newark.de.us
mailto:Maeve.Naumann@uvm.edu
mailto:Paige.Brochu@uvm.edu
https://rockyweb.usgs.gov/vdelivery/Datasets/Staged/Elevation/LPC/Projects/Sandy_Supplemental_DE_and_MD_QL2_LiDAR/DE_Snds_2013/LAZ/
https://rockyweb.usgs.gov/vdelivery/Datasets/Staged/Elevation/LPC/Projects/DE_Statewide_B23/DE_Statewide_1_B23/LAZ/
https://earthexplorer.usgs.gov/
https://de-firstmap-delaware.hub.arcgis.com/datasets/delaware-2012-imagery/about
https://de-firstmap-delaware.hub.arcgis.com/datasets/delaware::de-2022-imagery/about
https://www.arcgis.com/apps/mapviewer/index.html?url=https://gis.nccde.org/agsserver/rest/services/Imagery/Imagery_2023/ImageServer&source=sd
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