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The i-Tree Learning Lab is an exercise that
will help you discover the benefits of the urban
forest around you by learning how to survey the
trees growing in your school yard or other study
area. You, and your lab partners, will enter your
study area data into an online calculator to
determine the value and benefit that the trees
provide.  This exercise will show you how
identifying types of landcover can be used to
calculate the benefits of your school’s trees. This

activity is based on the i-Tree Canopy software,

i-Tree.edu
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which Urban Foresters and many other
professionals use to assess the benefits associated
with urban trees.

The software was developed by the U.S.
Forest Service and its partners. By using i-Tree
Canopy, you will be able to quantify the dollar
value associated with the air quality
improvements provided by the trees, as well as
learn about the tree cover in the study area.

Without trees the air would be dirtier, the

waterways would be more polluted, your house
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and school would be hotter in the summer and
your neighborhood would not be
environmentally sustainable. The trees help to
keep the ecosystem in balance and ensure that the
urban forest will keep providing benefits to you
for many years to com. Have fun, and enjoy this
adventure into your ‘urban forest’.

This Learning Lab exercise is one of a series
of i-Tree classroom and field exercises that can
be used to help you learn about the urban forest

in your community.
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What You Will Be Doing CoMPONENTS

GETTING READY

Choose a study area for this exercise, such as your school yard or a
local park. It would be a great idea to go outside and travel to the
location so that you can see some of the natural elements of the
landscape, such as tree, grass, shrubs, water and other features. Take
photographs, notes and write down other things that come to mind as
you explore the area.

LAUNCH I-TREE CANOPY

Refer to the i-Tree Canopy section (pages 5-11). Start your exploration
by navigating to the website www.itreetools.org to access i-Tree
Canopy, where you can locate your study area on a map/air photo and
analyze random points in order to estimate the landcover in the
area.Once the landcover is estimated, you can view information on the
air quality improvement and other benefits provided by the trees.

PERFORM ANALYSIS

Once the value and benefits of the trees in the study area are
established, write down your thoughts and briefly analyze and discuss
why this information is valuable, from an environmental and practical
perspective. Prepare a summary of your work, including the analysis
and information you were able to calculate using i-Tree Canopy. This
report should be short and simple, yet it should provide readers with a
good understanding of the trees in your study area.

OTHER ACTIVITIES

To improve your school yard, you might consider planting one or more
new trees that will help establish a sustainable tree canopy on the
school grounds. Use of native trees is preferred. To find out which trees
would be best for the location, contact your state forester or extension
agent, or utilize web resources. i-Tree Species (www.itreetools.org/
species) may also be used for advanced tree species selection.

Many web-based resources are available that will help you realize the
most learning from this hands-on exercise, as well as explore the
fundamentals of urban forests and the value of trees in our cities.
Please refer to www.itreetools.edu and Appendix A for a list of valuable
online resources.
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Background Briefing

Examining a Community’s Tree
Cover and it’s Value

Urban tree canopy (UTC) is the layer of leaves, branches, and stems of
trees that cover the ground when viewed from above. (See Appendix B
for a detailed diagram.) In urban areas, the UTC provides an important
stormwater management function by intercepting rainfall that would
otherwise run off of paved surfaces and be transported into local

Determining the tree canopy cover in your community will
help you to establish goals to make your city or town
more sustainable and healthier for residents.

waters though the storm drainage system, picking up various pollutants
along the way. UTC also reduces the urban heat island effect, reduces
heating/cooling costs, lowers air temperatures, reduces air pollution,
increases property values, produces wildlife habitat, and provides
aesthetic and community benefits such as improved quality of life.

i-Tree Canopy: Your Community in
Perspective

Today, many communities are looking to become more sustainable and
livable. Improving a city’s tree canopy can have numerous benefits,
from reducing summer peak temperatures to improving social ties
among neighbors. These factors can help a community attract
businesses and residents.

Researchers estimate that tree canopy cover in urban and metropolitan
areas across the US averages only 27% and 33% respectively
Additionally, the trees that are present are subject to a wide variety of
stressors, which significantly shortens their lifespan. As such, it is
important for urban communities to take steps to protect and enhance
their urban forests through UTC goal setting processes. How does your
community compare with the national averages?

i-Tree.edu Learning Lab

Tree Cover &
Forests

FOREST STRUCTURE

OVERSTORY
This layer consists of trees that are taller
than the main canopy of the forest

CANOPY
The top complete layer of the forest is the
canopy.

—

UNDERSTORY

The understory is comprised of saplings
and other small trees that do not reach
the canopy.

SHRUB LAYER
This layer consists of small bushes and
other large woody vegetation.

FLOOR LAYER
Low-growing vegetation, such as ferns
and clover, can be found in this layer.
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DATA E N T RY USING I-TREE

Using i-Tree Canopy

i-Tree Canopy allows anyone to make a simple estimation of the value of air quality improvements
provided by the trees in a city or neighborhood. By inputting information about your location and by
analyzing the landcover located at points that are generated randomly within your location, users will
gain an understanding of the positive relationship between tree canopy and air quality.

i-Tree Canopy will provide a dollar value for the air quality improvement benefits for your study area, including decreases
in carbon monoxide,nitrogen dioxide, ozone, particulate matter, and sulfur dioxide, and increases in carbon dioxide
sequestration and storage.

This tool is intended as a simple and accessible starting pint for understanding the value of trees in a community or even
on a larger scale, such as a city.

PROCEDURE

On a computer, navigate to www.itreetools.org. Click on the “Applications” tab on the main page, and select i-Tree
Canopy from the drop-down menu.

Step 1:
There are two options in the i-Tree Canopy Step 1: “Load ESRI Shapefile” or “Define Project Area.” Choose the option

“Define Project Area.” This option allows you to select the area you wish to use for the tree canopy survey. When you
select this option, a dialog box appears; click “Accept” to continue.”

__tiome ) Applications siies Resources __tews )

i-Tree Canopy..:

SPhing.. Y Estimate tree cover and tree benefits for a given area with a random
sampling process that lets you easily classify ground cover types.

s Start using i-Tree Canopy”
Step 1 @Load ESRI Shapefile 2 or Define Project Area > ?
Step 2

Been here before?

Nl
< Silver

i-Iree

I

Already started an i-Tree Canopy survey?
Load it here and resume your work.

@Load Previous i-Tree Canopy Survey ?

‘Want to compare a completed i-Tree Canopy
projectto Google Earth historical imagery?

@Load Previous i-Tree Canopy Project for Change Survey ?

« With i-Tree Canopy, you review Google Maps aerial photography at random points
to conduct a cover assessment within a defined project area.

« You draw your project area boundaries right onto Google Maps or you load an
ESRI polygon shapefile in /atitude / longitude coordinates. =

« i-Tree Canopy randomly generates sample points and zooms to each one so you Would you like to learn more?
can choose from your pre-defined list of cover types for that spot.

+ 500-1000 survey points are suggested; the more points you complete, the better
your cover estimate for your study area.

« Ifestimating tree cover. tree benefits can also be estimated.

Video Learning Resources Try Our Sample Project >

*If you cannot click the “Define Project Area” because the area is already defined, continue to Step 2 “Configure and
Begin Your Survey.” If the study area is incorrect, and you wish to change it, you can change your location by deleting the
previous information once you click on Step 2. At the top of the Step 2 page, you can delete your information by clicking
on the “Start Over” icon. Note: If you have already saved this data on your computer, it will not erase the file from your
computer; it only erases files stored on i-Tree Canopy.
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Step 1 (Continued):

To define a project area, zoom to the location on the map or search for the location using the search bar above the map
To draw the boundaries of the study area, use the little blue icon in the top left corner of the map. (When you hover over
the icon, it says “Add Polygon.”) This icon allows you to draw the boundaries of the your study area on the map. Helpful

Hint: It is a good idea to open Google Maps at this point as well, search for the location you wish to define, and keep both
application windows visible in order to help you define the boundaries for your study area (i.e. community).

h Y i-Tree Canopy: Define Project ... X l + |
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In i-Tree Canopy, use the polygon tool to trace the outline of your study area, and end your drawing by clicking on your
first point again. After you have drawn the boundary of the location, click the “Finish” icon at the bottom right of the

i-Tree Canopy.s.
Define Project Area

iTree
springfield ma

Find Location >

Lat42.1718!

Lng-7260967255
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Step 2:

Click on “Configure and Begin Your Survey” in Step Two. This step allows you to define categories of land cover in your
tree canopy survey.

1 I Tools for Assessing and Managing m 3 = h Sear‘ch [
1- ree Community Forests Get the Tools. sername g ’ Login

Forgot Username or Password? Register

tome MR svouc MM sooicatons MM uiiies M Resources support_ M news | \

i-Tree Canopy..: ﬂ

Estimate tree cover and tre; ven area with a random i-Tree
sampling process that let: ify ground cover types. I'[[LL

8 Start using i-Tree Canopy:
Sten s = e Refine Project Area > ?

Step 2 Configure and Begin Yo@

Been here before?

Already started an i-Tree Canopy survey?
Load it here and resume your work.

@ Load Previous i-Tree Canopy Survey ?

Want to compare a completed i-Tree Canopy
projectto Google Earth historical imagery?

= 14 | \
MapDan Terms of Use  Report a map error @Load Previous i-Tree Canopy Project for Change Survey ?

« With i-Tree Canopy, you review Google Maps aerial photography at random points
to conduct a cover assessment within a defined project area.

= You draw your project area boundaries right onto Google Maps or you load an
FSRI nalvnnn chansfila in Iatitude /nnaitide coorinates

The default categories provided are “Tree” and “Non-Tree.” You may edit the descriptions of these categories or add more
categories using the icons at the bottom of the table. Some recommended categories are “Impervious” for buildings and
roads; “Shrubs/Grass” for natural land cover excluding trees; and “Water” for lakes, ponds, and streams in your study
area. See Appendix C. (Note: Depending on your location, you may not need to use some of these example categories.)
After choosing your categories, click “Next.”

2 s for Assess T ‘C. Google Custom Searct Search
% I-Tree Community Forests Get the Tools. Us e Password Login @

Forgot Username or Password? Register

__tome | |_sppications M utitics Resources MM support )

I-Tree Canopy..:
On this page, please configure the cover classes you wish to sample. The default is Tree and
Non-Tree, but you may add many other classes such as water, impervious, grassland, etc I-II’CC
as well as different types of tree cover, such as deciduous and evergreen

il

BSave @load @ ? Help

Cover Classes

Cover Class Abbreviation Description
1 |Tree T Tree, non-shrub
2 |Impervious IMP buildings, roads
3 |Shrubs, Grass sG shrubs and grass
4 |water w lakes, ponds, streams
< = b Page 1 of1 Vie

Next > >
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http://i-Tree.edu

Step 2 (Continued):

The next page allows you to select the location for your survey, as well as select whether it is urban, rural, or both. The
categories that represent tree cover can also be selected (most likely, this will be the category “Trees”). There is also an
option to change the currency and measurement units. The “Tree Benefits” chart is an informational chart that changes
according to your location. Once you have selected your project location and benefit options, proceed to the next step
by clicking the “Begin Survey” icon at the bottom right of the page.

i-Tree Canopy.:- ﬂ
If you are assessing more than one class of tree canopy. use this page to assign appropriate

tree benefit valuations to each of them. There must be at least one cover class that i-Tree
represents only tree canopy to estimate benefits

Step 3:

®Save @wLoad | ? Help

Select Project Locations Selected Locations
: 4 ® United States of America
 Massachusetts

All o Rural o Urban

+ [7]Louisiana

+ [7] Maine

+ [7]Maryland

+ [V] Massachusetts
+ [[] Michigan

+ [7]Minnesota

+ [7] Mississippi

+ [F] Missouri

(B

+ [] Montana
+ [] Nebraska
+ []Nevada

o [T Maws

Tree Benefits

Skip and Begin Survey >

Benefit Options
Which represent Tree Canopy? Currency

BT - Tres Denomination  |USD [
[]MP - Impervious

Symbol
[F]SG - Shrubs, Grass $
[F]W - Water Measurement

Units English[~]

The chosen cover classes and currency
amounts will be used to estimate Tree
Benefits. For proper estimation, make sure
the chosen cover class(es) at left reprasent
only tree canopy.

These curency valves are courtesy of
openexchangerates org

Removal Rate

Monetary Value

Page 1 of1

Abbreviation Benefit Description {IbeTecar ) &/
1 |co Carbon Monoxide removed annually 0.701 $1,333.50
2 |nO2 Nitrogen Dioxide removed annually 7.959 $307.18
3 |03 Ozone removed annually 49.872 $2,536.98
il omio* f:;:::;ztea:dna‘-lt:l;greater than 2.5 microns and less than 10 microns 5700 £6,268.44
5 |PM2.5 Particulate Matter less than 2.5 microns removed annually 2.506 $118,976.78
6 [so2 Sulfur Dioxide removed annually 3.591 $107.82
7 |CO2seq Carbon Dioxide sequestered annually in trees 8,303.566 $19.43
8 |cozstor Carbon Dioxide stored in trees (Note: this benefit is not an annual rate) 251,395.359 $19.43

View1-8of 8

Begin Survey >

Choose the “New Point” icon (+) on the right side of the screen in the column “Id.”

i-Tree.edu

rome MR svou M sooicaions M uiities MM resources (news |
N J N F N y J N y N J N v

5 How It Works @Report o Export  Start Over OExit ?

|

/ CONNECTICUT.
i

\
Qx)glc

Remember, the more points you survey, the lower your Standard Error, and the more Save Your Data
precise your sampling will be. More points surveyed provide for a better estimation of
Land Cover across your study area

Learning Lab

I-Tree Canopy..- ?E

i-Tree
# Percent Cover (+SE)
0.00 0.00 0.00
+0.00 +0.00 +0.00
T WP o) W
Cover Class Latitude Longitude

Page 1 of 1 No records to view

M Save Data Save Early. Save Often. Dontlose your project data!

m
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Step 3 (Continued):

The “New Point” icon zooms to a random location within your study area on the map, creating a small plus sign in the
middle of the map. In the second column of the table on the right, labeled “Cover Class,” choose the category of land
cover that best represents what is located at the plus sign. Note: You are ONLY concerned about the type of landcover
that is situated at the plus sign, NOT the other surrounding landcover.

/l

(5 How It Works &Report o Export © Start Over OExit ? " %
I-Tree Canopy.:-

L Percent Cover (+SE) ilree

21.4 0.00

£17.5 +16.0 +12.4 £0.00

~ow b
o4 5‘;"

L
T IMP SG "'!

1d Cover Class Latitude Longitude

11 [Tree 42.12549 -72.60174

12 [Tree 42.10608 -72.50960

13 |Shrubs, Grass 42.10472 -72.49882 =
14 |Impervious 42.12363 -72.49833

15 |Tree [~] 42.14121 -72.51872

+ B & 1« <« Page 2 of2 View 11 - 15 of 15

MapData TermsofUse Reportamap error

Remember, the more points you survey, the lower your Standard Error, and the more Save Your Data
precise your sampling will be. More points surveyed provide for a better estimation of

eHd COvetace S YCll S ity e # Save Data Save Early. Save Often. Don'tlose your project data!

There are three icons on the bottom left of the “Cover Class” table. The three icons are the “New Point,” the “Save Row
Edits,” and the “Reload Grid” icons, from left to to right, respectively. If you need to change the cover class for a point,
click on its row, and select the correct cover class from the drop-down menu. Be sure to save your data often. There is a
button to save data at the bottom of the screen.

R

L tome M svou MM sopicaiions MM utities MM Resources (o News )

5 How It Works &Report o Export  Start Over OExit ? 4 %
' ' I-Tree Canopy.. E
B | # Percent Cover (+SE) i-Tree
414 5 1 3.62
& 283 25 1.07
3 T
20 x
10 =
T IMP SG w
1d Cover Class Latitude Longitude
301 |Impervious 42.15005 -72.53939
302 |Tree 42.14987 -72.48635
303 |Tree 42.11272 -72.49304 L
304 |Impervious 42.11781 -72.57019
E 42.15351 -72.48762
1« <« Page 31 of 31 View 301 - 305 of
Map Data Terms of Use  Reporta map error

Remember, the more points you survey, the lower your Standard Error, andthe more Save Your Data
precise your sampling will be. More points surveyed provide for a better estimation of

LU Cosiacus Syl e a2 ave Early. Save Often. Don't lose your project data!
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Step 3 (Continued):
Continue adding points by clicking on the “New Point” icon. You should have at least 500 points. (Note: The more

points you add, the greater the accuracy; usually 500 to 1,000 points is a good sample size.) To view the results from
the survey, click the “Report” icon above the map.

tome M svou M sopications MM utiities Resources MM suppot  ME  news |

JExport © Start Over OExit ? “ %
iI-Tree Canopy.. E 3
L Percent Cover (+SE) i-Tree
394 35.6
2.19 +2.14 0
= =
=
T IMP sG W
1d Cover Class Latitude Longitude
431 |Tree 42.07620 -72.56061
492 |Tree 42.12351 -72.58604
493 |Tree 42.12693 -72.56987 |
434 |Shrubs, Grass 42.09484 -72.56032 (7
495 |Impervious 42.11686 -72.58848
496 |Impervious 42.15048 -72.54613
497 |Tree 42.13021 -72.48234
498 |Shrubs, Grass 42.10041 -72.53833
499 |Tree 42.10891 -72.59987
. 500 Tree 42.08635 -72.52134
MapData TermsofUse Reporta map error + B & 1« <« Page so of 50 View 491 - 500 of
Remember, the more points you survey, the lower your Standard Error, andthe more. Save Your Data
precise your sampling will be. More points surveyed provide for a better estimation of
Rl toEEcoe SOl RIS | ®Save Data | Save Early. Save Often. Don't lose your project data!

Step 4:

This report provides a graph and a corresponding table showing the percentage of landcover in each category, as well
as the value of the air quality benefits provided by the trees in the study area.

T
‘Cover Cisss. I “Desorigton Ao | poms | wocover
e Tres. resnn T AT
e Dutngs, rosss s 1 552214
2orios, Grass srizs 2o grass = W misze
e iskes pzeos s7esms w " 02074
0 Tree Benam Estimates
aswr. | ‘Benset Desoripton [ vewe T st | amowm [ =i
(00 Carmon Honmce removes sasty saeies mios 29T w014
NGZ  Neropen Diocoe remoues svesiy sossass  mesr  maT  ma]
03 caone removes smeveny smmser s mEmT |
IS Famcueiene essTen1Smooes s sy SIINO0S sEoms  wMT o8|
sississ mem umT 08
wzes 224701 0T =199
smesecs sers MIRNT wmem)
00857013 . MATIET 103730350
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Step 4 (Continued):

You may also look at a graph of the area covered by each category (rather than the percent cover) by clicking the gear
icon at the top left of the percentage cover graph. This icon allows you to change the graph to show the area covered by
each category, rather than the percentage. (Note: The vertical lines intersecting the data points on the graph represent

the standard error for each cover class.) Print your report using the “Print” icon at the top of the page, or export it as a
PDF file.

<Bac?HeIp
i-Tree Canopy.s

Cover Assessment and Tree Benefits Report
Estimated using random sampling statistics on 6/29/15

@ Land Cover (mi? +SE)
128 11.6 7.24
0.70 06

1 &
g IMP SG w
Cover Class Description Abbr. Points [ Land Cover
Tree Tree, non-shrub 2F 197 12.80.71
Impervious buildings, roads IMP 178 11.6+0.70
Shrubs, Grass shrubs and grass SG M 7.24 +0.61
Water lakes, ponds, streams w 14 091024
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APPENDIX A RESOURGES

U.S. Forest Service Natural Inquirer Science Education Journal:

The Natural Inquirer is a middle-school science education journal that brings Forest Service research to
life. There are numerous editions of NI, with many articles related to tree benefits topics. Natural
Inquirers can be downloaded from the Web site, or limited copies of printed journals can be ordered
free from the program.

http://www.naturalinquirer.org

Examples:

Urban Forest Edition: Don't Be So Fuelish: How Much Fuel is Saved When Cars Are Parked in the
Shade? Energy, transportation
http://www.naturalinquirer.org/How-Much-Fuel-is-Saved-When-Cars-Are-Parked-in-the-Shade.-

a-59.html

Facts to the Future Edition: Articles on fresh water, trees, fish
http://www.naturalinquirer.org/Facts-to-the-Future-i-7.html

Urban Forest Edition: I've Got You Covered: The Amount of Pavement Covered by Street Trees
http://www.naturalinquirer.org/The-Amount-of-Pavement-Covered-by-Street-Trees-a-55.html

Others:

Carbon cycle poster:
http://www.fs.fed.us/climatechange/documents/carbon.pdf

U.S. Forest Service Climate Change Home Page:
http://www.fs.fed.us/climatechange/

National Wildlife Federation’s certified wildlife habitat program info:
http://www.nwf.org/gardenforwildlife/

EPA greenhouse gas equivalent calculator:
http://www.epa.gov/cleanenergy/energy-resources/calculator.html

EPA waste education resources:
http://www.epa.gov/epawaste/education/index.htm

Download Woodsy Owl’s Activity Guide (elementary): Activities on water, recycling, energy
http://symbols.gov/woodsy/toolbox/teachers/activity-guide/activity-guide.shtml
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APPENDIX B STRUGTURE

© Rnett A Butler / mongabay com
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Your urban forest consists of several different layers: overstory, canopy,
understory, the shrub layer, and the floor layer. These layers are
differentiated according to height and position in relation to the canopy layer.
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APPENDIX C

LAND COVER
CLASSES

The following illustrations and descriptions are suggested land cover classes that may be appropriate for
conducting an i-Tree Canopy analysis in your community.

Tree: This classification is used to define Grass/Groundcover: This classification is
any area that clearly shows the overstory or used to define any area that is covered in
canopy layer of trees in the air photo. grass or ground cover.

Impervious - Building: This classification is

used to define any rooftop that is visible in

Impervious - Paved: This classification is
the air photo.

used to define any road, street, driveway,
sidewalk, parking area or other paved surface.
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Shrub: This classification is used to define

any small vegetation that is found in the air

Water/Other: This classification is used to define
photo.

any area that contains water or other
classification. i.e.: stream, river, pond, pool. etc.
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