URBAN FORESTRY IN SMART GROWTH

TECHNOLOGY APPLICATIONS
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My Talk:

“An interactive demonstration of technological applications
that engage planners, managers, NGOs, and the publicin
sustaining robust urban forests at various scales.”

Question to the Audience:

As a planner, how would it change your ability to enhance
urban forest benefits in your community by having tree and
forest cover data readily available via tools & technology?




PRESENTATION COMPONENTS

** Smart Growth Principles

v In the context of urban forestry and technology

¢ Planning urban forests

v" Trends as well as ways we study, assess, and inform urban forestry

** Seeing the Forest and the Trees

v" From tree inventory to canopy assessment
v" Tools & technologies for planners/managers

v' Maps, apps, and more

+* Resources and Other Tools



SMART GROWTH PRINCIPLES

1. Mix land uses
2. Take advantage of compact building design
3. Create a range of housing opportunities and choices
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communities
8. Provide a variety of transportation choices
9. Make development decisions predictable, fair, and cost




URBAN FOREST MANAGEMENT (50K’ VIEW)

Plan-It Geo | planitgeo.com

Inventory

(“bottom-up”)

Public trees:

* Street/park

 Sample or 100%

e By staff, contractors,
students, or volunteers

Plot-based:
* Public/private property

Related Software

* j-Tree (Streets, Eco, etc.)
* Open Tree Map
e Tree Plotter

* TreeKeeper

e ArborPro

e Talking2Trees
 Many others ...

Assessment

(“top-down”)

Urban Tree Canopy Ass’t

* GIS/Remote Sensing
v' >200 completed

* i-Tree Canopy

* 30m NLCD or C-CAP

Other:

e Forest Health

* LU/LC Change Analysis
* Stewardship Mapping

Related Software

* i-Tree (Canopy, Vue)
* NOAA Digital Coast
* StewMap

e Canopy Planner

 (Urban Forest Cloud®)

Planning

Mgmt./Master Plans:

* Street trees

e Park trees

* Open Space

* Strategic UFMPs

Related Plans:

* Green Infrastructure
e Climate Action Plan
 Comprehensive Plan

Regulations/Ordinances:

* Tree preservation

* Landscaping req’ts

* Fee in-lieu of programs

e Street and park trees

* Conservation
Subdivision Ordinance




TECHNICAL TRENDS IN URBAN FORESTRY

° Ecosystem services (regulatory compliance)
$52,797

e Urban Tree Canopy (UTC) assessments

* Crowdsourcing

— Online, web-based tree inventory

* (Canopy cover goals

* 1M tree planting initiatives

1 MI

S) Total Benefits
$9,523,477
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FACILITATING MANAGEMENT | DECISION SUPPORT TOOLS

Goals/objectives through tools and technologies

‘ Collect, edit, update data in real-time
% View, query/filter, summarize, share

BB Prioritize, simulate, and track progress
BREE Accessibility, transparency, ease-of-use
QBB [nform, collaborate, efficacy

Smart “Urban Forest Technology” Principles???




WEB-BASED TREE INVENTORY MANAGEMENT
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TREE PLOTTER “LITE”: FREE INVENTORY APP
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TOOLS TO PUT YOUR TREE DATA TO USE

Summarize data based on
location or attributes,
then summarize data in
charts, maps, and tables.

Back to Map >

Overhead Wire Conflict

Akion Saiiple jree
L Invenfory,: Fiflerod

29%

‘ 16%

Hypothetical Example:

Do we have good tree species
diversity in ABC park?

o Condition 0 Predominant Species Table ©  Ppredominant Species Table (Filtered)

Species Count Species Count %

How about on EIm Street in the
Sunnyside neighborhood?

Ash, Autumn Purple

Crabapple, Red Baron 1 1.1%
Lilac, Ivory Silk Japanese Tree

Honeylocust 1 1.1%
- A Maple, Cleveland Norway
. Maackia, Amur 1 1.1%
| Poor Maple, Crimson King

Maple, Maple, Crimson King 48 50.5%

Hedge

October Glory Red

Maple, Maple, Norway 4 4.2%

Are the trees in good health
(condition)?

Red Sunset Red 132 1.4

Mapl
Lo Maple, Red Sunset Red 9
Maple, Rocky Mountain Glow
Maple, Royal Red Norway 3 32.6%

Maple, Royal Red Norway 56 4.8

Maple, Schlessinger Red

Other




REGIONAL TREE TRACKING TOOL
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URBAN TREE CANOPY ASSESSMENTS

1 American Forests, 30-m resolution

Landsat MSS 1972 50 Metr Pixel Resolution  Landsat TM 1986 30 Meter Pixel Resolution

Urban Ecosystem Analysis (1990’s)

Landsat TM 1996 30 Meter Pixel Resolution

3 UTC Assessments (starting early 2000’s)

i-Tree Vue (30-m)
and i-Tree Canopy
(statistical tool)

Total Land | o of Total | uTc |EXisting
Land Use Category Area . uTC
Acres City Area (acres)
(acres) %
Agriculture 9,880 9,757 27.9% 4,353 44.6%
Commercial 3,985 3,943 11.2% 702 17.8%
Industrial 957 949 2.7% 258 27.2%
Public Land 6,731 6,106 19.0% 2,285 37.4%
11,017 10,968 31.1% 4,475 40.8%
2,863 8.1% 368 12.9%
34,586 100.0% 12,441 36.0%

Distribution of Existing UTC
by Land Use

Public Right

5 ) Of Wa;
Residential 3
36.0% 4
Industrial Ammmem’al
2.1% 5.6%

Public Right Of Way 2,867
TOTALS 35,437

{Migreen

Analysis Report
City of Fayetteville

2
High-resolution
land cover and

CITYgreen study
(‘90’s/early 2000)

4

i-Tree Canopy ﬂ

Percent Cover (¢SE

Repod 0y Area

Latitude
30.22438
39.24538
39.23879
39.20345
39.19491

View 1 - 10 of 8

Save Your Data

B Save Data Save Early. Save Oflen Dont iose your progect Gata!



COMPONENTS OF URBAN TREE CANOPY STUDIES

Multispectral
Imagery & LiDAR

* Tree Parking Lot
Vegetation df Other Impervious

A" Water

Soil

Building

Land Cover
Classification

Ecosystem services provided by urban trees
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Sequestration

[mExisting 47% LTe §12,020,751 s3a15823 §23000L082 | 526533765
W increase o 52% UTC | $13,153,100 53,131,592 SBEATIAGE | 5275264157
W Deciease to37HUTC]  $3,180,824 2,604,253 $183,764229 5189,639,306

% PPA
J W% UTC
100%
90%
oo 7 Goal
70%
60% |
50% |
40% : )
30%
20%
10% |
% | | | | |
Commercial Industrial Park I\»sidential

.

~
Ward 1 S

27% 2
A
l?/ — 9

S
UTC Results for Wards

E

# of Sites Per Acre
i—l <2
af 2-3
i 3.5
P s-8

Ecosystems
Services

Goal
Setting

Planting
Sites




URBAN TREE CANOPY BY ZONING

Zoning a7 na @7 Planned Residential

* Agriculture ﬂ Park ﬂ Residential

* Commercial * Planned Commercial @ State Capitol

7 industial M@ Plannedindustial €l City Limits

2%

73%

Zoning Land % of Total | UTC UTC % % of Total | Total PPA  Total |# of I’.lanting
Acres Land Area | Acres UTC Acres PPA % Sites
Agricultural 135 0% 66 48% 0.2% 50 37% 541
Commercial 6,848 9% 2,096 31% 5.7% 3,341 49% 24,318 —
Industrial 11,472 15% 2,365 21% 6.5% 6,385 56% 55,678
5,102 7% 3,391 66% 9.3% 1,558 31% 15,216
Planned Commercial | 2,239 3% 689 31% 1.9% 1,135 51% 9,656 c 0 o
Planned Industrial 292 0% 104 36% 0.3% 145 50% 1,140 DI Str 1 b Ut' on o.f UTC by
Planned Residential | 1,623 2% 873 54% 2.4% 502 31% 5,850 " .
47350 3% | 26805  57%  734% | 14706 1% | 171511 Zoning Categories
532 1% 144 27% 0.4% 230 43% 2,426
N/A 90 0% 4 4% 0.0% 53 58% 756 Little Rock, AR
TOTALS 75,683 100% 36,535 48% 28,103 37% 287,092




MEETING MULTIPLE GOALS: PRIORITY TREE PLANTING

v' Room for Large Trees

v Urban Heat Island (extensive

Sl Y
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_ 5 v' Social Benefits (recreation)
v’ Water Quality (Anacostia River)
x| e i . . . .
N v’ Air Quality (major highway)
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LOW-TECH INTERACTIVE COMMUNITY TREE PLANTING MAP

1] MWCOG_ANCs_HiRes_6B.pdf - Adobe Acrobat Pro NE<)
File Edit View Window Help 3
FBlaate- | OB OH| @200 R 2
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[ Title
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27

[ Frame
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[ Public & Private Schools

[ Private Schools . i -

[® =[ TreeInventory DDOT UFA " oo s Tk PR

® Vacant Planting Sites e, N Parcels &

F _ Existing Trees Census Blocks

@ = Parcel Properties .

[l Lowest Planting Potential Existing UTC %

O Average Planting Potential Co0% - 10%

=l s s— C3 1% - 25%

[ Existing UTC % 06 26% - 50%

] Total PPA % 84 51% - 100%

] Census Blocks Existing UTC %

[’ 2010 DC GIS Aerial Imagery Tree Inventory

@] Background DDOT UFA
s+ Vacant Planting
" Sites
7% Existing Trees

Laye rs Map Legend Key Terms Reference Locations N f - Tree Planting Rptentlal
Reference map for planting PPA - Possible Planting Areas ANC Boundary () Public & Private ‘ p lan-it Total PPA % .- Highest
opportunities. ‘ UTC - Urban Tree Canopy ol Parking Lots Schools - 7 0%-25% - Average
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Le e n d o Commissions ] Recreation Field \ 1| |57 26%-50%
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SETTING AN URBAN TREE CANOPY GOAL

Residential Medium Density
2010 UTC % and Percentile Class
0-10% (0 — 25% Percentile)
10— 20% (25 — 50% Percentile)
20 —33% (50 — 75% Percentile)
33 -100% (75 — 100% Percentile) (W8} b i

Are we content where we are

Will investing in greater canopy
have a net positive gain

\
>
fP What is our Potential

Urban Tree Canopy

A
0

1,

UTC goals by land use, zoning,
or ownership

Do we have political/regulatory
support or social capital

Duration / planning horizon




URBAN TREE CANOPY
CALCULATOR TOOL

] Wélcomé io thé Pién-lt Géo UTC Calcuiaifﬁ! '

« Canopy Cover and Tree Planting Goals, Average Tree Size, Rate of Growth and Mortality, and Development
&3 2 A 0 g « g Z T w g 3 I £\ L

— R Y SO

Click Here to Edit UTC Goals

Eam ~— —Tmr

Residential Medium
Rights-of-Way
Schools

45,226 18,418

ﬁ Assessment Results
(Inputs)

Enter UTC Scenario

UTC Goals Additional Influences I

( r Tree Canopy Size & Distribution
Crown Radius (ft): % of Total Tree Count:
Small | 129 | 10%

Medium | 150 | 40%

Parameters = | 7 |

Average Crown Radius (ft):

I:> I r Tree Growth and Mortality
I Number of Years:

New Tree Mortality (%):

Annual Canopy Loss to
Mortality (%):

Annual Canopy Loss to
Development (ac):

' &V i \ Natural Regeneration (%):
Annual Canopy Growth (%):

Natural Canopy Growth Loss to
Regeneration & Mortality Development
(Acres) (%)  (Acres) (%) | (Acres) (%) (Acres)  (No.Trees)  (Acres) (%)  (Acres) (%)

1 1% (15) (25) -45% 26 1,199 (14) -25% 3%
93| 19%/[  (125) -26 (25)] 5% 3447 | 119 2 1] 10%!
17 35% (25) -53% (4)

32 (a3) 26%|  (25)] -15% | 53|
32 } 6 (25) -119% | E|

Tree Planting Required Net UTC Increase  UTC in 2043

*Change Calculated after 30 Years

*Regeneration, Growth, Mort: and Loss may result in negative Planting numbers
AR - R - AR & AN

Scenario Results
(Outputs)



Little Rock, Arkansas : Urban Forest Cloud - Canopy Planner

WEB-BASED TOOLS FOR URBAN FOREST PLANNING

Census Block Groups

[y o-27.35

[ 27.35-42.49
[y 42.49-54.89
Py 54.89-69.21
P 69.21-100.05

Simulated Canopy and Benefits

Existing: 584,954

I | ¢ —

Siyr

gal/yr
Simulated: 616,454 Stormwater Existing: 65,730 475 | Simulated: 69,270,078

Existing: 42,400,567

S/ac ) Ibs/ac
Simulated: 44,683,848 Carbon Stored Existing: Simulated:
1194,382,923 1,258,700,766

sjljouag welsAsoog

Existing: 1,235,007

Siyr
Simulated: 1,301,607

lbs/yr
Existing: 34,792,893 | Simulated: 36,566,499

Existing: 2,511,512

& Beneg;

I | ¢ ——

Siyr
Sipagi: 2 646,764

lbs/yr
Air Polution Existing: 358,393 Simulated: 377,693

s: Total Air Pollution Removed

Simulate

Cause of Loss

Cause of Loss - Storm

Cause of Loss - Disease/Pests

Cause of Loss - Fire
Cause of Loss - New Development
Cause of Loss - Redevelopment
Cause of Loss - Regulatory Removal

Cause of Loss - Individual Tree Removal

Track/Update



| LAND COVER AND TREE CANOPY VIEWER

C f pgonllneplanltgeocom pgonline/LittleRock/JS_App/Sites/Planner/index.aspx w =

Little Rock, Arkansas : Urban Forest Cloud -...

Addition Areas

~
L

Loss Areas

-~
L1

Protection Areas

-~
L1

Neighborhoods

<30%

30% -47%

by 47% -60%
I >60%

Wards

<30%

30% -53%
by 53% -56%
I >56%

Landcover

ba 15 A .
DlgltalGlob-e'. GeoEye. Microsoft | Copyright:© 2014 Esri DeLormeAiERE. TomTom i




PRIORITIZE TOOL - PLANTING AND PRESERVATION

Filter by Properties Filter by Location

Layer to Prioritize:

Neighborhoods (v]

Protection

Neighborhoods B,
Wards

& Land Cover

& Zoning
&2 Public Health
© Institutional X Filter by Properties Filter by Location
&> Natural Asset
€ Land Cover
» Other

& Zoning

€ Public Health

o e—

© Natural Asset

High et —

Habitat Connectivity
High T —

Floodplains

Low

Riparian Areas

Highest (N —

& Other

Choose your scale (parcel => citywide)
Choose planting or protection

Set weights to each criteria (factor)

Run model, view color-coded priority map

Change Symbols

Census Block Groups

Protection Priority Score

Number of Symbol
Classes:

5

Census Block Groups

[> 0-27.35

[y 27.35-42.49
[y 42.49-54.89
[y 54.89 -69.21
[y 69.21-100.05



Most Helpful Tools and Technologies for Meeting Tree Planting
as Identified per City

Most Helpful Tools and Technologies for Meeting Tree Planting Goals
Based on percentage of total respondents

Portland
1. Identify & prioritiie planting I
2. Inventory aid

3. Mobile apps

4. Human health impact scenari

perations tracker
Inventorying the urban forest Assessing potential impacts & benefits of different tree

planting scenarios

Sacramento
1. Land-use data access §

Mobile data collection app Visualizing tree planting scenarios

Phoenix

1. General scenario modeling ize planting locations

Tracking maintenance/operation Assessing the health of the urban forest

needs & costs

aid

e

Calculating benefits of the urban forest Assessing potential impacts of different tree planting
scenarios on human health

Identifying & prioritizing planting locations Connecting & engaging with others

Healthy Trees | Health People (Portland State University) http://www.treesa . 646/survey_assesment_report.pd



M- R Simulate (Forecast) Canopy & Benefits

Layer to Simulate:
Neighborhoods

1. Choose your scale (parcel => citywide)
e, B | 2. Choose a gain or loss in canopy
> = 3. Setaverage tree size
’ 4. Run model, view scenario impacts

Change to Existing UTC Percent (+/-) 0

10
Simulating Canopy

Simulated Canopy and Benefits Simulated Canopy and Benefits

o
Urban Tree Canopy (%) Urban Tree Canopy (Acres) Urban Tree Canopy (%) Urban Tree Canopy (Acres)
EuSing:37 SimulateH30 [ ELsiaTRis 551 SLIRTEE ety Existing: 37 Simulated: 33| | Existing: 14,551 Simulated: 12,984

Number of Trees to Plant

Number of Trees to Remove

Total Benefit Dollars (5/yr) Fron iy o8
\ 3000040000 ‘]
00

<" 20000

Wt
EDDDDEDDDD ‘/’

1aA0) pue
19A0D pue]

Total Benefit Dollars (5/yr)

=
120000~

Existing: 49,243 653 Simulated: 51,895,437 Existing: 49,243 653 Simulated: 43,940, 8398

—0 140000 —

48,286 Trees

-96,557 Trees

m
0 : 0 _
8 Siyr gawr (o] Siyr & gal/yr
[ Existing: 584,954 Simulated: 615,454 Stormwmr Existing: 65,720,478 | | Simulated: 69,270,078 g Existing: 554 954 Simulated: 521,364 Stormwater Existing' 65,730,475 Simulated: 58 652 352
= w
m (=g -+
('] (]
3 S/ac lbs/ac 3 S/ac lbs/ac
m Existing: 42,400,567 | | Simulated: 44,683,848 fﬂrﬁﬂﬂ SM“E(f Existing: Simulated: Existing: 42,400,567 | Simulated: 37,834,703 Carbon Stored Existing Simulated: k
1,194382,933 1,258,700,766 m 194,382,933 1,065,766,967 5
L g o
= | - _ =
- Siyr lbs/yr = S/yr lbs/yr
w Existing: 1,235 097 Simulated: 1,301,607 Carbon Sequestered Existing: 34,792,893 | Simulated: 36,665,499 w Existing: 1,235,007 Simulated: 1,102,006 Carbon Sequestered Existing: 34,792,893 | Simulated: 31,045 254

Siyr lbs/yr
Existing: 2511518 | Simulated: 2,546,764 Air Polution Existing: 358,393 Simulated: 377,593

lbs/yr
Existing: 358,393 Simulated: 319,800

Siyr
Existing: 2,511,518 Simulated: 2,241,068 Air Polution

& Benefit Details: Total Air Pollution Removed > Benefit Details: Total Air Pollution Removed




RESOURCES /| EXAMPLES

General Applications: Webmap Applications:

* UF Management Plan Toolkit - Onemilliontrees.ca/

* i-Tree (itreetools.org) * Tree Plotter LITE (free)

* (Conservationalmanac.org * Open Tree Map

* Landvote.org . StewMa.p_

» Statewide Tree Ordinance Databases ° NOAA Digital Coast
(VA, PA, etc.) *  MA U&CF Information

* National Conservation Easement * PennfreeMap
Database (NCED) * TexasForestinfo.com

* UTC websites

— www.nrs.fs.fed.us /urban/utc/

— www.forestsforwatersheds.org/urban-tree-
canopy

‘ CONSERVATION ALMANAC
A Resource of The Trust for Public Land



http://www.nrs.fs.fed.us/urban/utc/
http://www.nrs.fs.fed.us/urban/utc/
http://www.forestsforwatersheds.org/urban-tree-canopy
http://www.forestsforwatersheds.org/urban-tree-canopy
http://www.forestsforwatersheds.org/urban-tree-canopy
http://www.forestsforwatersheds.org/urban-tree-canopy
http://www.forestsforwatersheds.org/urban-tree-canopy

NOAA DIGITAL COAST TOOL

C-CAP Land

Nam ND AT
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TREE TRACKING AND COMMUNITY OUTREACH TOOL

onemilliontreesmissis

top5planters

I LARGE ORGANIZATION

City of Mississauga

Credit Valley Conservation

Torento and Region Conservation Authority
Evergreen

Scouts Canada

| scHooL

§t. Marcellinus Catholic Secondary School
Mississauga Secondary School

Port Credit Secondary Scheool

Turner Fenton Secondary School

Erin Mills Middle School

I NnDIvIDUALS

Barbara Maj
Doug House
michael dewit
Eric Lucic

lan Bennie

ABOUT COUNT MY TREES PLANTING PROGRAMS

31647
10858
8994
2169
800

930
500
364
300
262

w B W e

PLANTING TIPS EVENTS CONTACT US

I SMALL ORGANIZATION g

Credit River Anglers Association 10324
Art of Living 1480
Sierra Club 920
Ecosource 690
The Riverwood Conservancy 389
I BusINESs

Suncor 485
Target 415
SHARP Electronics Canada 400
Deloitte -

onthemap

& streetsville
& GlenGolf Club.

Totoredaca Leash
Free Dog Park

) >
(9% 7
5. \Churchill Mead:

N\ ey

0. Pt

Caaule

88,218
LA

MISSISSAUGA

Leading today for

S =4

=7~ "\ 2800 Trees Planted

o "1‘;‘\ planted by Credit River Anglers Association
f" Trees Planted - 2800

&

3 Trees Specie - Mixed Species
v

Trees Size - Mixed Sizes

s Planting Date - Mon Apr 29 2013

7 % Erin Mills
ey s Athletic Fielc \
CUESISIPON "4 SURS 5SS SRS SO




STATEWIDE TREE TRACKING & CANOPY TOOL
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Urban & Community Forestry Management Scores
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Massachusetts Urban & Community Forestry Information

Instructicns on moving arcund the map are at the bottom of the page

Chck on a town to view forestry information, or choose a town from the list:

| Choose atown .
1]

F b ']
!

Scale = 1: 2ZM

287159.85303, 956360.00197

Official Website:

MA Sustainable Community Score:  ocutof &

Community Performance

Eeceived State Assistance: Grants

Urban & Community Forestry Management Scores

USDA Forest Service URCF Score:  out of 4

Demographics
Population:

Documented Management Plan: Details
Advocacy/Advisory Group:
Local Crdinance/Regulation:

Professional Staffing:

Details

Eopulation Density: /sg. mi.
Percent in Poverty, 2000: %

Fer Capita Tree Budget: 3

Tree Inventory/Assessment:
Tree City USA® Accredited:
Updated Open Space Plan:

Details

Details

Urban & Community Forest Data Analysis

UFCRE:
STRATUM:

Details
Details

Tree Warden Contact Information

Phone:
Email:
Advocacy/Advisory Group websites:
Other Forestry-related websites for this town:
Tree Warden Qualifications:
Other Staff Qualifications:

Links will open in a new browser window or tab.

Physical Characteristics

% Canopy Density:
% Impervious Surfaces:

Click on an attribute name to see the Glossary description of that attribute.

Symbolize towns by values:

MA SUSTCOM scare
USDA URCF score

Management plan status

Local ordinance status
Frofessicnal staff status
Tree inventory status
Tree City USA status
OpenSpace plan status
Population density

% below poverty level
Forestry budget per capita
UFCRE status

STRATUM status

% Canopy density

% Impervious surface

Management plan status:

B Has management plan
O Coes not have management plan

Web Services and
Geographic Data from:

IS




THANK YOU!

lan Hanou, Owner and Principal - o1
plan-it

Plan-It Geo LLC | Arvada, CO

info@planitgeo.com | planitgeo.com G€O

Plan-It Geo is a geospatial analysis, technology consulting, and planning
firm specializing in natural resource management and related fields. We
provide a full range of services involving GIS, remote sensing, cost/benefit
analysis, urban forestry planning, water resources analysis, decision
support systems, and web-based solutions. Plan-It Geo team members
have conducted more than 60 urban forestry and ecosystem benefits
analysis studies across the country.
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