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Objectives of the workshop

Presentation: Get a good understanding of:
➢ What is i-Tree (Eco)
➢ What can i-Tree Eco be used for (project examples)
➢ Planning an i-Tree project

Hands on: define your own i-Tree Eco project



PIUS FLORIS BOOMVERZORGING

Piusfloris.nl    Al meer dan 40 jaar toonaangevend specialist op het gebied van boomverzorging.
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4 Peter Jolly Northpix
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Value of sustainable Urban Forests



Google Earth - Amsterdam
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10 Google Earth - Boskoop
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12 https://www.thuisinmaastricht.nl/

https://www.gelderlander.nlhttps://www.bollenstreekomroep.nl/
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Times are changing



Introduction of i-Tree
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“Putting	USFS	Urban	Forest	science	into	the	hands	of	users”

Since 2006
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Development of i-Tree

➢ i-Tree: Integrated Tree Resources – Environmental and 
Economic

➢ First release: 2006, USA 
➢ Based on: 
- USDA Forest Service’s Urban Forest Effects model (UFORE) 
- Street Tree Resource Assessment Tool for Urban Forest 
Managers model (STRATUM)

➢ Public domain free set of software tools
➢ Based on peer-reviewed research
➢ Technical support and continuously improved

i-Tree is a 
Cooperative 
Initiative
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MyTree

Database

Planting 
Calculator

County

Species

Landscape

Projects

The 2024 i-Tree Suite of Tools
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Unique i-Tree users

International growth
In 2021, international users alone represented over 93,000: 
21,500 more than 2020, and more than the total number of all 
users during the first 9 years of i-Tree’s existence (2006-2014).

Support 
Support in 57 countries in 2021
51% of the support international (49% domestic)
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i-Tree Users worldwide
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i-Tree in Europe – Canopy and Eco
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i-Tree Canopy
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i-Tree Canopy – The Results
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i-Tree Canopy – How it works
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i-Tree Canopy – Example project
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i-Tree canopy – estimated benefits UK and SE
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Benchmark canopy cover
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i-Tree Eco
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What is i-Tree Eco?

Function

Carbon stored, stormwater 
intercepted or managed, 
air quality improvement, 
energy reduction. Then 
the model assigns valueF

Value

i-Tree uses information from 
economic literature to 
monetize function. This can 
vary geographically within 
countries and will be different 
in different countries. 

V
Management

How do you manipulate the 
structure to provide a better 
return on your investment? 
What species to plant, and 
where to plant them? 
Optimization of benefits to 
meet management 
objectives or serve people.

M

Tree species, canopy cover, 
leaf area, how trees are 
distributed across the 
landscape. From there the 
model uses this information 
to assess functions or the 
environmental services 
provide by trees.

S
Structure
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Ecosystemservices in i-Tree Eco

i-Tree Eco

Trees

Nature

0 30 60 90 120

Nature: > 100 
ecosystemservices

Trees: approximately 20 
ecosystemservices

i-Tree calculates ‘only’ 4 
ecosystemservices

CICES: Common International Classification of Ecosystem Services
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Calculated ecosystemservices in i-Tree Eco (adapted for Europe)

Air pollution removal

Carbon storage

Carbon sequestration

Avoided runoff

Oxygen production

g/year

kg

kg/year

m3/year

kg/year
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Calculation based on specific data
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i-Tree Eco - Data collection options

1. Species
2. DBH
3. Total tree height
4. Height of the living top
5. Height to crown base
6. Crown width (North-South and East-West)
7. Percentage crown missing
8. Crown health
9. Crown light exposure
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i-Tree Eco - Full inventory 
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i-Tree Eco - Plot study
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i-Tree Eco - reports
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i-Tree Eco – Written report



i-Tree Projects in Europe
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London i-Tree project (2015) – London (UK)
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London i-Tree project – involved organisations and volunteers
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London i-Tree project – plot study
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London i-Tree project – summary
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London i-Tree project – argumentation for London National Park City
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London i-Tree project – Islington’s Urban Forest
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London i-Tree project – Islington’s Urban Forest
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Veenendaal Canopy Study – Veenendaal (NL)

➢ i-Tree Canopy study 6 boroughs
➢ > 500 measurement points per borough
➢ Categories:
•  Tree
•  No Tree
•  Potential planting space
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Veenendaal Canopy Study – results
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Veenendaal Canopy Study – compare data with societal challenges

Canopy cover vs Urban Heat Island-effect
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Veenendaal Canopy Study – focus: where do we need trees the most?

Urban Heat Islands

Particulate matter

Nitrogen emissions

Overweight

Perceived health

Average ‘score’ 
societal challenges
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Valor del bosque urbano de Madrid – Madrid (ES)
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Valor del bosque urbano de Madrid – results

https://bosquemetropolitano.madrid.es/
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Valor del bosque urbano de Madrid – Bosque Metropolitano

https://bosquemetropolitano.madrid.es/
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Valor del bosque urbano de Madrid – Bosque Metropolitano publicity film

https://bosquemetropolitano.madrid.es/
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The return of i-Tree in Torbay – Torbay (UK)
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The return of i-Tree in Torbay – comparison structure
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The return of i-Tree in Torbay – comparison ecosystem services
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The return of i-Tree in Torbay – extra budget planting trees
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i-Tree Sverige project – Sweden
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i-Tree Sverige project – project partners
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i-Tree Sverige project – project results
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TreeTag campaign – Pius Floris / Treeconomics (NL, BE, UK, SE) 
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TreeTag campaign – inspired by Jenny Garden (Australia)
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TreeTag campaign – European version
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TreeTag campaign – June 18th 2020
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TreeTag campaign – Local newspapers and social media
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TreeTag campaign – still going strong
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European TreeTag campaign 2024
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Our Trees project Almere – 2022-2023
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Our Trees project Almere – project goals

•  Enlarge awareness of the benefits of trees
•  Stimulate inhabitants planting and preserve trees 
•  Collect data of private and public trees
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Our Trees project Almere – project results
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Conclusion

➢ i-Tree is a set of tools, not the solution
➢ It calculates only 4 of the 20 ecosystemservices trees deliver
➢ The data output is highly dependent on the precision of the input data

➢ i-Tree can quanfity and monetize the ecosystemservices based on specific local data
➢ it gives insight into the structure and services of the urban forest
 
It’s a valuable tool for:
➢ a new way of urban forest management: based on function and ecosystemservices
➢ with a focus on healthy mature trees
➢ with i-Tree it’s possible to prioritize where trees have de most (positive) impact

➢ creating awareness of the value of trees, within politics and society
➢ increase budget for (good) planting and maintenance focus on long term
➢ creating new partnerships in building healthy cities based on Nature Based Solutions



Time for a break! 
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Workshop: Planning an i-Tree project
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i-Tree Eco’s 3 basic assumptions

[Population management]
Making the most of trees requires a strategic approach to tree population management.

[Green Asset Valuation]
Although not all benefits of trees can be quantified, it is worth assessing and valuing some of 
the services trees provide.

[Leading change]
Better data can (if used well) promote better understanding which in turn (if target for the right 
people) can lead to change.

>>> Being clear on the changes to be achieved & having a ‘leader’ to drive theprojectd as 
a change initiative is FUNDAMENTAL
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Tree population management (= Urban forestry)

Focuses on benefits delivery (ie trees as a means to an end).

Recognises that an area-wide, strategic approach (whole population vs single tree, or 
ownership based) is necessary to secure the sustained delivery of benefits.

Recognises that is implementing such approach is fundamentally a multi-party endeavour. 

For example: 
-  highways/infrastructure manager; 
-  planning/development control; 
-  estate owners/managers;
-  communities; 

Are likely to have more direct impact than city forester, arboricultural manager, green space 
and woodland specialist.
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Green asset valuation

£
DECISION-MAKER

ENVIRONMENTALIST

£
£ Qt

Ql

Costs Benefits
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Behavioral change

“Information	does	not	necessarily	lead	to	
increased	awareness,	and	increased	
awareness	does	not	necessarily	lead	to	
action.	Information	provision	(…)	must	be	
backed	up	by	other	approaches.”

Demos & Green Alliance, 2003	
DEFRA-commissioned research on sustainable 
consumption & behavioural change



Workshop task 1: 
 
What are your core objectives with your i-Tree project?  
Who is your key audience?  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Workshop task 1

What are your core objectives with your i-Tree project?
Who is your key audience? 

à Who will be using the results?
à What will they using them for?
à Why?



Workshop task 2: 
 
Find your top 5 key audiences 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Top 5 key audiences

Sum:     D + A scores

Score: Desirability Achievability
(Impact) (Willingness)

Pick:     Your top 5 key audiences

3 – Extremely desirable / impactful (Pivotal - prerequisite)
2 – Very desirable / impactful (Meaningful)
1 – Quite desirable / impactful (Helpful) D
3 – Already ‘converted’
2 – Quite willing
1 – Less willing A



Workshop task 3: 
 
You have now defined your key audience & your core objectives… Let’s capture this! 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Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources



Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources

Local 
residents

Councillors

Tree officers

Greater 
community 
involvement in 
local decisions 
around trees

Inform future 
planting

Highlight the 
Sidmouth 
Arboretum 	
idea

For example



Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources

CAPTURE HERE 
FINDINGS FROM 

TASKS 
 1 & 2



Workshop task 4: 
 
What are the best ways for getting the key 
audience to act? (now and later) 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Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources

Local 
residents

Councillors

Tree officers

Greater 
community 
involvement in 
local decisions 
around trees

Inform future 
planting

Highlight the 
Sidmouth 
Arboretum 	
idea

Website	
Newspaper 
article	
Tree walk	
Science fair 
stand
Treeconomics 
presentation

Report 
summary	
Raw data

For example



Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources

NOW WE FOCUS 
ON THIS 
BLOCK 

Keep the 4 ‘E’s in 
mind! (Encourage, 
Enable, Engage, 

Exemplify)



Workshop task 5: 
 
Who needs to be involved in the project?  
 
 
 

89



Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources

Reference group

Others

= Anticipated 
audience/users 
or their rep.

Media/comms?

Other resource 
providers?



Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources

Local 
residents

Councillors

Tree officers

Greater 
community 
involvement in 
local decisions 
around trees

Inform future 
planting

Highlight the 
Sidmouth 
Arboretum 	
idea

Website	
Newspaper 
article	
Tree walk	
Science fair 
stand
Treeconomics 
presentation

Report 
summary	
Raw data

Sidmouth 
Arboretum

Tree officers
Parish councillor

Science fair 
organisers
Schools

Treeconomics

Reference group

Others

For example



Workshop task 6: 
 
What’s the scope and method in the project?  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Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources

Geographical focus

Data collection method

NOW WE FOCUS ON 
SCOPE & METHOD



Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources

Local 
residents

Councillors

Tree officers

Greater 
community 
involvement in 
local decisions 
around trees

Inform future 
planting

Highlight the 
Sidmouth 
Arboretum 	
idea

Website	
Newspaper 
article	
Tree walk	
Science fair 
stand
Treeconomics 
presentation

Report 
summary	
Raw data

Sidmouth 
Arboretum

Tree officers
Parish councillor

Science fair 
organisers
Schools

Treeconomics 

Reference group

Others

For example

Geographical focus

Data collection method

Volunteers / 
Treeconomicvs
for training & 
oversight

Whole parish



Workshop task 7: 
 
How do you get the funding for the project?  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Partners Scope & 
Method

Core (change) 
objectives

Delivery 
Channels

Key Audience

Cost structure Funding & Resources

Geographical focus

Data collection method

Fill in this block! 
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KEEP IN MIND!

Experiences from around the world show that a 
well-planned i-Tree Survey will allow you to kick-off 
a wide range of changes / actions… 

… but the most effective tool to keep this 
momentum alive and sustain change overtime is to 
develop and adopt a 

TREE STRATEGY / 

URBAN FOREST MANAGEMENT PLAN!  



Thanks for your attention!
Kenton Rogers
kenton@treeconomics.co.uk
+44 (0)1392 249170

Mark Rotteveel
m.rotteveel@piusfloris.nl
+316-51223803





Partners Scope & 
Method

Core (change) 
objective

Delivery 
Channels

Key 
Audience

Cost structure Funding & Resources

Phasing

Stratification & land-
uses

Data collection method

Geographical focusReference group

Others

[£        ] [        -days]



Partners Scope & 
Method

Core (change) 
objective

Delivery 
Channels

Key 
Audience

Cost structure Funding & Resources

Phasing

Stratification & land-
uses

Data collection method

Geographical focusReference group

Others

[£        ] [        -days]

-!- KEEP IN MIND: 	

Experiences from around the world show that a well-
planned i-Tree Survey will allow you to kick-off a wide 
range of changes / actions… 	

… but the most effective tool to keep this momentum 
alive and sustain change overtime is to develop 
and adopt a TREE STRATEGY / URBAN FOREST 
MANAGEMENT PLAN!  

Urban Forest Management Plan

Delivery 
Channel

Long Term



About costs

Project planning & management

Desktop survey preparation

Training

Field work

Data processing & interpretation

Dissemination

[£] [   -days]

See hand-out







Assess cost implications:	
[ £ ] as well as [   -days]	

…. and funding opportunities!

workshop Task 7



What will be the main headings 
of your Tree Strategy/Urban 
Forest Management Plan?

workshop Task 8



i-Tree developments
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i-Tree USA – API for 3rd Party Integrations
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i-Tree USA – Human Health

$374.04 annually per 
person savings
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Treeconomics – i-Tree Highways
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Treeconomics – i-Tree Highways
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i-Tree 2.0-NL: urban trees for bio-resilient cities



Key methodological choices for

113



Random sample 
✓Data collection in which every 

member of the population has 

an equal chance of being 

selected 

✓Can sometimes break 

population into subgroups 

(stratification) for better 

numbers 

✓Mind tricks easily, so need 

rigorous method



Random Random Grid Random Grid 
Stratified by 
Landuse



How Many Plots should I use (sample size) ? 

Do I need to Stratify ? 

Do I Post Stratify or Pre Stratify ? 

What do I Stratify by ? 



Variance (= square of SD) 

✓Measure of how much individual samples vary  
✓The less the individual measurements vary from 
the mean (average), the more reliable the mean 
✓In an urban forest, different traits to investigate 
(variables) may have different variances  

■ E.g., species distribution (high?) vs. population size (low)



Source: Dave Nowak & Jeff 
Walton, personal communication	
We need UK study!



Sample size 
✓How big? 

✓Sample size depends on: 

■ The relationships to be detected  (weak à more) 

■ The significance level sought (high à more) 

■ The size of the smallest subgroup (small à more) 

■ The variance of the variables (high à more) 

✓Can be smaller as these factors change, especially as variance goes down



Standard error (SEM) 

✓The Standard Error (Standard Error of the Mean) 

calculates how accurately a sample mean estimates 

the population mean. 

✓Formula:  SEM = SD/√N , where SD = “standard 

deviation” of the sample, and N = sample size. 

✓Note that as SD goes down or N goes up, SEM gets 

smaller—i.e., estimate becomes better.   

✓Commonly represented by “±” after a number.



Source: i-Tree Training Manual



Final sampling thoughts
✓Sampling is our friend 
✓Instructions to set up 
random plots on GIS in iTree 
Manual 
✓The validity of i-Tree  
depends critically on 
understanding the process 
and capability of sampling



Wikipedia discussion: http://en.wikipedia.org/wiki/
Sampling_(statistics) 

Introduction to sampling: http://mot.vuse.vanderbilt.edu/
mt322/IntroSam.htm 

Introduction on standard error (SE): http://
www.wadsworth.com/psychology_d/templates/student_resources/
workshops/stat_workshp/stand_error/stand_error_01.html

Further Resources

http://en.wikipedia.org/wiki/Sampling_(statistics)
http://en.wikipedia.org/wiki/Sampling_(statistics)
http://mot.vuse.vanderbilt.edu/mt322/IntroSam.htm
http://mot.vuse.vanderbilt.edu/mt322/IntroSam.htm
http://www.wadsworth.com/psychology_d/templates/student_resources/workshops/stat_workshp/stand_error/stand_error_01.html
http://www.wadsworth.com/psychology_d/templates/student_resources/workshops/stat_workshp/stand_error/stand_error_01.html
http://www.wadsworth.com/psychology_d/templates/student_resources/workshops/stat_workshp/stand_error/stand_error_01.html


How do we collect the data? 

Collect data through volunteer? 

Use existing data? 

Collect data in-house? 

Bring-in expert help? 









STANDARD I-TREE ECO PLOT

RADIUS	11.3m
Plot	centre



INACCESSIBLE PLOT CENTRE

Created	tree		
measurement	point	



FOUR CARDINAL POINTS  	
Plot	reference	points	

W

N

E

Plot	Reference	Points	A	&	B	
These	are	permanent	objects	
likely	to	be	present	10-15	
years	
Record	distance	from	the	plot	
centre	and	direction		
i.e.	15m	-	360	°	



PERCENTAGE PLOT COVERED BY TREE CANOPY	
à PERCENTAGE PLANTABLE

Plot	centre



LAND USE CATEGORY  	
%	OF	ACUTAL	PLOT

P	–	
15%

Land	Use	Types	

Residential	(R)	
Multi	family	Residential	(M)	
Commercial	Industry	(C)	
Park	(P)	
Cemetery	(E)	
Golf	Course	(G)	
Agriculture	(A)	
Vacant	(V)	
Intitutional	(I)	
Utility	(U)	
Water/Wetland	(W)	
Transportation	(T)	
Other	(O)

M	–	
25%

R	–	
35%

E	–	
25%



GROUND COVER 	
Not	including	trees	and	shrub	cover	

15%	BLDG	

30%	-	
UNMAIN	
GRASS	

15%	-	
UNMAIN	
GRASS	

20%	-	MAIN	
GRASS	

15
%	

T	
A	
R	

Ground	Cover	Categories	

Building	(%	BLDG)	
Cement	(%	CMNT)	
Tar	(%	TAR)	
Rock	(ROCK)	
Bare	Soil	(%	SOIL)	
Duff/Mulch	(%DUFF/MULCH)	
		
Herbs	(%	HERB/IVY)	
Grass	(%	MAIN	GRASS)	
Unmaintained	Grass		
(%	UNMAIN	GRASS)	

Water	(%	H2O)



SHRUB LAYER  

a)	7%	

b)	6%	

c)	8%	

Indentify	shrub	species	
(genus	minimum)

%	Plot	area	occupied	by	shrub	area	

a) 7%	
b) 6%	
c) 8%	

Total:	17%	

Shrub	
Mass	

Height	to	the	nearest	.1cm

Key		

												%	of	shrub	missing	
	



TREE INFORMATION REQUIRED	
Measurements	-			

*	Start	with	farthest	North	Tree	First	

**	Record	all	trees	with	a	DBH	≥	
7cm	if	at	least	half	trunk	is	within	
the	plot	area	

W

N

E

S

Plot	centre

360°	

90°	
270°	

180°	

Direction	from	the	plot	centre	
i.e.	45°

Distance	to	plot	centre

Other	observations	

Land	Use	of	the	area		
the	tree	is	situated	

Genus	

Species	



TREE HEIGHT	
Tree	measurements	

Tree	height	total	
–	including	dead	if	apparent

Tree	height		
(to	live	top)

Height	to		
crown	base



TREE INFORMATION REQUIRED 	
Tree	measurements	cont	....	

N

E

S

Measure	
Crown	width	–	North	to	South	
	 					East	to	West

W



TREE INFORMATION REQUIRED		
Tree	measurements	cont	....	

Total	tree	
height	

Crown	base

%	of	canopy	missing	



CROWN DIEBACK	
Percentage	die	back	in	crown	area

Die	back	(included)

Shading			
not	included

Excludes	self	pruning	due	to	
crown	competition	or	shading	
in	lower	portion	of	crown



CROWN LIGHT EXPOSURE  

Sun	

5	

4

3

2

1

The	number	of	sides	of	the	tree	receiving	sunlight	
from	above.			

The	top	of	the	tree	is	counted	as	one	side.	

0	–	Tree	Receives	no	full	light	

1	–	Tree	receives	full	light	from	the	top	or	one	side	

2	–	Tree	receives	full	light	from	the	top	and	one	side	
(two	sides	without	the	top)	

3	–	Tree	receives	full	light	from	the	top	and	two	sides	
(or	three	sides	without	top)	

4	–	Tree	receives	full	light	from	the	top	and	three	
sides	

5	–	Tree	receives	full	light	from	the	top	and	four	sides


