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1. Abstract:;

Tree Mapping & Inventory was carried out &yeam of 7 students, divided intwo field groups
each of 3 members and 1 person witkiree work. The field group waassigned the task to
undertake tree measurement, labelliagd documenting data therecord sheet. The work
location for this project is Sheridan Colleg®avis Camps Brampton, where 200 trees per
growp were measured, mapped & lakdllAn inventory sheet for trees dime Davis campus was
made. Some of the important findings from this projecttaighest population density of
Japanese tree lilac and silver mapléound at the Sheridabavis campus. Silver maple trees
absorbed the maximum amount of caraoxide and stored the maximum amount of carbon.
The ptal amount otarbon stored in the inventoried trees at the Davis campus is 216 tons and

total amount ofCO; absorbed by the trees is 783 tons.

2. Project Overview:

This project foases on gathering information oartain parameters of the trees at Sheridan
CollegeDavis Campus such as tree diameter, crown witldheight of trees, carbon stored in
trees, carbodioxide absorbed by the treesd health conditions of the trees. All this
information is compiledn excel spreasheets anthventories wer@repared. Th&PS location

of the trees is marked on Google mapise inventoriesllow the growth rate of trees to be
trackedand compar@to data of different year® makerecommendations regarding planting the
bestspecies that help mitigatlimate changeCarbondioxide absorption for different tree

species pesat on the Davis campus was calculatedieterminavhich tree species will result in
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maximum carboistorage fofuture tree plantation at Sheridan Colldgavis Campusn

Brampton.

2.1 ACERBackground:

ACER is a neprofit organization. It received itér$t funding in 1996 from Environment

Canada. It has undertaken lortgrm; community-based monitoring of biodiversity and
ecosystem. ACERveloped BIOBAG which has ®&lequipment for tree measurement &
identification. ACERevelopeda biodiversity climate changelanting plot to determine the
success of 76 species/2157 trees that were planted & measured by students. ACER held
multiple workshos & conferencato generde awareness on climate change. ACER conducts &
supports multiple internshipat different collegsto lead community planting & tree

inventory?!

2.2 Project Objective:

Tree Ma@ping isthe main objectiveof the project in which measurement of different teeparts

is done in order to obtain numeric data which helps to identify the growth of trees as well as
keep the inventory. Different parts @ftree are measure such aghe diameter of tree, crown
width, heigh andhealthstatus of eachree andrecorded in the data sheebData collected is usk

to prepare inventory sheets, carry ogtlculations fordeterminingtotal tree height, cebon
stored in treescarbondioxide absdoed andTree Mapping on Google Maf3ataisalsoused to
analyz & compae the tree measurements witthe previous year measurements to predict the

growth rate for tree species.
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2.3 Project Goal & Scope:

Goal & Scope of project are:

1 Increase the sustainability performance of Sheridan College by keepingntreetory
Analyze the preecorded data and recommended some solugon plant new trees

1 Tree mapping at Sheridan College Davis Campus about 200 trezsniopf3 people

1 GPS Log software is used to makaap of measured trees.

1 Compile and analyze dlhe data collected from the field work on the spreadsheets,
generateatree map for Sheridan College Davis Campus.

1 Carry outcarbondioxideabsorptionandcalculat carbon storagéor different tree

species found on Davis Campus

an,Collegg‘-
avis Llibrany s

Figurel: Google map for Sheridan College Davis Campus
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3. Overview of Project Activities:

Project work was divided into 2 parts: Field Work & Online work. Field work cormpasging
out the tree measurementsdentification &labelling for 400 trees in total. Online work
comprises data compilation, calculati@Tree mapping. Thus Project activitithat were
carried out includel) Tree Measurements, 2) Tree Identificat@®)nResearch on Mulching 4)

Carbon absorption Syarbon storagealculatiors 6) Tree Mapping

3.1 Tree Measurement

3.1.1 Location

The location ofatree isdeterminedby locating itdongitudeand latitudecoordinateswith the
help ofa software or Google locatioMoting the latitude & longitude of tree is important to
generate the tree Map for Davis camp@oogle map service was used to note the locations

trees as it is an accurate & convenient technique.
3.1.2 Diameter Measurement

To measurdree diameter, firsmeasurefour andaK I f ¥ F & $3Dcméabove the 0
ground.Mark the position of tree trunk at 130cm and thamap the diameter tape around the
tree trunk and read the point where first ends meet on the tapgive the diameter reading.
If thetree is divided into more than onieunk before 130cm fronthe ground measure the
diameter for bothtrunks, eachwill be consideed asatree. The reading on the diameter tape

are alreadydivided by 3.1416
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Figure2: Tree Diameter Measurement duringroject

3.1.3 Crown Width
Measurement of crownvidths aretakento determinethe crownarea Tree crown is the top

portion of treebearing leavesvhich grows fronthe trunk of the tree. Tree crown shapes are

different according to tree spees and whether they are in a forest or free standing.

Crown Shapes
- Rounded
Weeping
Vase- to Funnel-shaped
Tabular to Spreading
/ Columnar to Conical
% '
% )

Figure3: Different tree crown shape3d

Crown measurement was takewo directions at right anglesThe longest branch fromhe
opposite direction was meared usingd0Ommeasuring tapevhile touching the trunkThe

longest branch end was aligdwith the upright hand andhe elbow pointingto measuring tape
for greater accuracy. The second widtas taken perpendicular to the firSthe area is calculated
by multipying Width 1 by Width 2. The crown depth measurement can then later be used to

calcdate crown volume; a sign of tree health.
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Figure4: Tree crown width measurement techniqde

3.1.4 Compass Readings
The compassearingis takenfrom the tree along a clear line of sigistthe person with the

clinometer. This compass bearing allows a latezckof the heightby knowing the direction
from treeto where the height was exactly measutgrkerhaps years laterf the compass

reading inot taken we will not be able taccurately remeasurthe tree height.

3.1.5 Clinometer readings

A Clinometer is #ool to measurethe height angle of a tree. Clinometer readgaye taken at
20 metess distance from treeThemeasurenent is taken20 metresdistance from treewith a
clear line of sightDirectiors are noted with compass reading as explained abdave
clinometer is usdto take 3 height angles for a particular treleissrecorded for the top most
height of the tree, i.etop mostbranch of tree. 2issnoted for bottom most part afhe tree, i.e.
at the bottom of trunk.The3 argyle is noted where the first branch of tree occurs. All three

height angls are usel to calcuate the height immetres.
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3.1.5.1 Useof Clinometer : -

1 Hdd the Clinometerwhere thetop pointeris away from you. Th®p pointer helps to
line the sight between object you measure and your eye.

1 See through thdens focus on the top, bottomthen middle of the tree.

1 There is scale oother side oflensshowsdegrees of the angles for each reading

1 Recordthe readings from scale for the upper, lower and tbeest branch. tfee top,

tree base and théirst or lowestbranchon the trunk).

Figureb: Tree height measurement during project

3.1.7 Labelling tree s
Thetree is givera colaired tape to mark trees that are already measur&dee numbeiand

date arewritten on it. This label helpsreventconfusionof the area coveed on the

campus.Theformat usal by our team member wag TreenumberGroup number/Date
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3.1.8 Health status of tree

Healthcodes are used to define the statuktoee suchas A for Alive and B for Dedsl for
Standing, L for Leargrand P for Prone. We note the status of health on record sheet to

elaborate on the growth condition of trees.

Health Codealso help us tmote any damage seen agachtree.

Certain codes are utilized to define the mechanical damage and defects of tree. Such as:

Tablel: Health codes used in record data sheet

NN-None CGComplete Girding
BDBark Damage D\+ Minor Damage
TBSignificant Top Breakage AB- Animal Browsing
RDBVisible Root Damage [I- Insect Infestation

3.2 Tree |ldentification:

Tree identification is the most important part of tree mapping process. Tree identificatideds
by different treecharacteristics such as leaf, bageeds, fruits, twigs, and budstc. Tree

identification is also important because every tree species have different requirements and the
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knowledge regardinthet r ee 6s requi rement can beeshoublbe usef
planted ina particular area. Moreover, tree identification is also helpful for writing health notes

for trees. For instance, identification helps to know why a specific tree species is not doing well or
unhealthy or affected by pests or dseand why some certain tree species are not found in certain
locations or weather conditions. The good health of any tree species depends upon some important
conditions or requirements which include the amount of sunlight, dloéetatedtemperature
requrements, waterand nutrient levels needed for growth. Last but not least, tree identification

also contributes to environmental and social values. For instance, people who have interest and
knowledge about tree characteristics then it is a good waynoihcmication because people can

share a commolanguage and can explore natuyahuty®
Trees were identified by following some simple steps mentioned below:

- The very first step is recognition of tree name, every tree has a common and a scientific
name. Conmon nameareassigned locally by local cultures and used in common parlance.
Scientific names are grouped by family, genaral species and never change.

A Common Name: Silver Maple

Scientific Name: Acesaccharinum

Family: Sapindaceae

Genus: Acer

> > > >

SpeciesEpithet Saccharinum

- In the subsequent stefree identification features such as Leaf, Twig & Bud, Bark, Seed,
Fruit, andFlower were used.

- Leaf Identification: Leaf identification includes leaf type, arrangement on twig, leaf

shapeand leaf margin.
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Figure7:Silver Maple keys are very large and distinctively shaped.

- Trees were also identified by usitige i L e a f S n aAfter iAputpng Location and
snapinga picture of the leatientification wasn a matter of seconds. The app was useful
during winters and fall seasdrecause most of the trees did not hamg of the leaves,
flowers, seeds, and fruitilt was challenging to identify which tree is whichchase all

trees wereseemed similaio our untrained eyes.
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Figure8: Pictures of Silver Maple [Leaves, Flowers, and Fruits]

ALTERNATE BRANCHING:
A branching pattern

where side branches,
leaves, and leaf

scars do not grow

directly across

from each other.

BRANCHING

OPPOSITE BRANCHING:
A branching pattern

where side branches,
leaves, and

leaf scars grow

directly across

the stem from

each other.

BROAD-LEAFED: A tree
that sheds all of its leaves
annually. They have leaves
as opposed to needles.
These trees are also called
deciduous.

COMPOUND LEAF: A type
of leaf that has one stem
and many smaller *
leaflets. A leaf &Q{/
begins where e

the leaf petiole

attaches ~SSSS T, G
to the twig. __ S

2, \\‘\Q\

Voa

_A

DECIDUOUS

DECIDUOUS: A tree that
sheds all of its leaves

annually. These trees are
also called broad-leafed.

LEAFLETS: Smaller parts of
leaves that often resemble
leaves themselves. They join
together along the petiole.
The leaf petiole attaches to
the twig.

PETIOLE: The =
stalk that supports
a leaf and attaches
the leaf to the twig.
They can be round,
flat, or square.

CONIFERS

BUNDLES: Groups of
needles held together
at the base by a small
papery wrap called

a fascicle.

CONIFEROUS: A tree

that bears cones and V

has needles. Also called
evergreens.

EVERGREEN: A tree that
bears cones and has

needles. Also called
coniferous.

SCALY: Conifer
needles that are flat
and overlapping, like
fish Scales. w——

SIMPLE LEAF: A type of leaf
that has one blade attached
to a twig by a petiole.

VEINS: Distinct lines of tissue
that form the framework of

a leaf. Used for food and
water transport.

ENTIRE: A type of leaf

edge that is smooth and\

has no wavy or rough edges.

that has large rounded parts.

MARGIN: The outer edge of
the leaf.

LOBED: A type of leafl €edge g

LEAF MARGINS

TOOTHED: A type of leaf
edge that has small points
or bumps along it (teeth).
Single-toothed means that
all the teeth are about the
same size. Double-toothed

means that on each tooth there

is a smaller tooth.

,‘2/‘__5

The spaces in
between lobes
on a leaf.

wz OO
E_ FLAT
28
: |23
< O
SQUARE
4S
£2 ()
ROUND

Figure9: Distinct characteristics of tree important for it&lentification®
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3.3 Research on Mulching:

Mulch: A techniqueof adding layes of material to the surface of the soil to suppress weeds and
prevent water loss through evaporation. Mulch is used to retain moisture in the soil, keep the
soil cool, preventrost heavingn winter, andmake tothe garden more attractive and beautiful.
Thereare three types of mulching:

- Organic Mulching

- Inorganic and Synthetidulching.

Organic MulchThis type of mulching helps to improve the soil structure, drainage, and
nutrient-holding capacityas they decompose. Orgarmulch will decompose and hasbe
replaced, but in the pcess, it will also improve theoil structure and its organic content.
Various Types of Organic MuldBark, shredded or chipped, Grass Needles, Newspaper,

Shredded_eaves an&traws®

N 2 Double
Shreddel_:!’?s e S =._Shredded Log

& Dark Brown
- Fines

Natural - DB ST PNy %" Screened

Natural

Figurel0: Different types of mulching
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Inorganic andSynthetic Mulch:-Syntheticand inorganic mulches do a good job of holding
Y2Aa0dz2NE yR 0f201Ay3 6SSRad ¢KSe& R2y Qi LINR DA
R2® . dzi GKSe& R2y QiU O2YL}RaS ljdzaolfte Fa 2NBAFYyAO
plastic decompos® it hasa detrimental impact on soli and the environment.
Some types of Synthetand Inorganic MulchingBlack Plastic, Lalscape Fabric, Stone or
Gravel.
In this report, we havehecked the status of mulching at tt&heridan Davis campus. Here, we
are noting mulching status from 1 to 4 as

E If there is no mulching around tree = 1

E If there is some donut around tree = 2

F If mulching is more than 1 m across tree = 3

F If mulching around tree is like a volcano = 4

Figurell: Mulching pattern observed on campus during project
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3.4 Record data sheet:

ACE
MATURE TREES DATA SHEET (>4 cm DBH) Sade i
DATE ___ PLOT NAME: = QUADRAT #: _
NAMES
oW
i COMMON ot e " u 5"’.:',:« cw) cw2 Compan ece L cw Yol e i ALY
M WA pa | poow | poom L] poomi | pomi | seowary | Anpers | aaery | osomer | S cooe | cooe | womm
23 | sugor maple ' 1535 | 1045 4833 6a4s | 087 &0 4 7 15 248 AS " :::r;
STATUS COOE
P LA 081 Beieth
Mo For irp wi%h muiSiols nni, vie folles! inank of g for B Machanizol Domage A
mibtiunamants, Ao Maduie and ncluds CW ol ioial ohea of ik o HH: Hora o=
Eré ettt (Canmasod /' e
it i §: B B0 Bk Domage Al B i
L Ldrg I Sgrdicand Top Beakagl 4 s ripiotion
F. Fror O Ve R Do 0 Sympiom of Diama
£ Compiatn Caiiag

Figurel2: Record data sheet used during project

Record sheet was developed by ACER tearadordtree measurements ia uniform manner.
Record sheehasl) Tree Descriptioq includes tree nmberand tree common name based on
tree identification. 2) Tree locatiogincludes latitude & longitude of tee 3) DBH
measurement of tree diametdsin metres. 4) Crown Widthncludes two measurements taken
in perpendicular to each other. 5) Height measurement of treeludescompass reading, 3
angle measurements and final calculate height in metres. Aadast section is for 6) status
and health notes of treesre describd based on the codes providemh the record sheet. We

have also added mulching status on our record sheet.
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3.5 Carbon Absorption:

Trees absorb carbondioxide duringphotosynthesis. fie amount of carbondioxideabsobed

by different tree species present on the campuas calculatedA mature treeabsorbs48

poundsof carbonper year.lt is estimated that one acre of forest has capacity to absorb twice
the amount of cabon dioxide produce by car with average mileage in one y&lan, studies

have shown that there is reduction of 88% of nitrate & 76% of phosphorus found in agricultural

runoff when passed through streamside buffer of forest.
Carbondioxide absorption andtored carbon alculatiors are carried out by following steps:

Step 1:Calculatetotal biomassof carbon storedby using theformulabelow. TRS WI Q 3 W6 Q
constant specific foeachtree speciesFor commomortherntree species thestactors were
calculated byesearches. These specific factoswere usedo calculate carbn stored by each

tree measured
Mass of Carbon in tree: M= a(D)
Here, D is the diameter of the tree, recorded during tree measurement.

Step 2:Calculaion of the mass of carbowlioxideabsobed by the tree uses thisrmula
mentioned belowusing a species factolt gives us total amount of carbalioxideabsorted by

particular tree species
¢ Mass of Carbon absorb = Mass of carbon in tree X 3.67

For Example: FoHeritage Red Oakf 165 cm diameter:
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¢ M=a(DP=0.11x(165cm)*= 31,3621.95 kg = 31 tons (rounded)Carbon stored
¢ Mass of C&absorbed =mass of Carbon stored X 3.67 = 31tons x3.67=115, 098 tons

Tree growth are nonlinear, atthe younger stages of tree it has greatest sequestration.
Depending on growth pattern and tree species there is drop@sequestration. Multiple

factors play important role in carbon absorption of tree there impaat climate change is
undeniable. It can fix the localized carbon pollution problem with a uniform carbon absorption
pattern. Thus this part of the project will heipdicate the tree speciesnpacton the carbon

dioxideabsorptionand carbon stored in trees currentiy Davis campuisi 2020

4. Project Timelines:
Project was undertaken for Environmental Control program fall seme§t20 from

16 &pt 2020to 15Dec 2020

Group 1& Group 2 were assigned with field work and 1 person was assign with onlind thwerk.
target was to complete 200 tree measurements perugr@ prepare their inventory for trees

on Davis campus and successfully map them.

Table2: Project schedule & timeline

Date Group 1& Group 2 Online work
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16 Sep 2020 Introduction to project, Team Researctwork on tree
members, Training by ACER team| inventories by visiting ACER
anddistribution of tree Mapping website
kit. Tree measurement of 10 Treeg
on Davis campus

23 Sep 2020 Tree measurement of Treg 11- 27 Preparation of inventory
trees. Group 1 Working near the back sheets, calculations and Goog
portion of A building and Group 2 mapping of tree locations
working at front portion of H building
near parking lot

30 Se020 Tree measwment for tree # 28- 48 Preparation of inventory
trees. Group 1: Back portion of J sheets, calculations and Goog
building, Group 2 Near the entrance d mapping of tree locations
J building

7 Oct 2020 Tree measurement from tre#49- 70 | Preparation of inventory
trees. Group 1: Back portion of H sheets, calculations and Goog
building, Group 2: Front Corner turfi d mapping of tree locations
J building near McLaughlin &8les
intersection.

14 Oct 2020 Tree measurement from treg 71- Preparation of inventory
103 Group 1: Back portion of H & B | sheets, calculations and Goog
building, Group 2: Between Parking If mapping of tree locations
6 &5

21 Oct 2020 Tree Measurement from Tree104 Preparation of inventory
123. Group 1: near Sheridan residend sheets, calculations and Goog
Group 2: Front portion of parking lot § mapping of tree locations
& B Building

28 Oct 2020 Tree Measurement from treg 124 Preparation of inventory
150. Group 1: Near the corneortion | sheets, calculations and Goog
of M building Group 2: McLaughlin | mapping of tree locations
entrance of Davis Campus

4 Nov 2020 Tree measurement from treg 151 Preparation of inventory

175 trees. Group 1: Back portion of B
building, Group 2Corner end portion
of campus neaMcLaughlin road &
visitor parking

sheets, calculations and Goog
mapping of tree locations,
search work on carbon
calculations
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11 Nov 2020 Online work for research on mulching| Preparation of inventory
& carbon calculaon. sheets, calculations and Goog

mapping of tree locations

18 Nov 2020 Online work on Comparative analysis| Preparation of inventory
from previous repors of tree mapping | sheds, calculations and Googl|
on Davis campus. Matching of tree | mapping of tree locations
identification

25 Nov 2020 Tree measurement from tre#l76- Preparation of inventory
206 trees. Group 1: near parking lot 1} sheets, calculations and Goog
and Group 2: Opposite side of mapping of tree locations
McLaughlin entrance to A building
entrance & virtual meeting with ACER
team forcorrective action on tree
identification.

2 Dec 2020 Online work for data compilation Preparation of inventory
completion of missing data, correctivg sheets, calculations and Goog
action on tree identification and mapping of tree locations
preparationfor final report

7 Dec 2020 Final Project Presentation Final Project presentation

14 Dec 2020 Final Project Report Submission Final Project Report Submissigq

5. Calculations:

Calculations are done to determine certain parameters of the trees such as total tree height,

carbon stored in trees ancarbon dioxideabsorbed by the trees. To determine these

parameters particular formulas are used such as:

1. Total height= [20 X tar{upper angle)} [20X tan (lower angle)]
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Example: Tree no. 1, where upper angle is 10 and lower andletial height is

calculated by:
Total height = [20 X tan (10)J20 X tan {7)]
= [20 X 0.17633] [20 X-0.12278]
= 3.5266¢ [-2.4556] = 5.9822=5.98
Thus, total tree height is 5.98 metres.

2) Carbon absorption calculation is already mentionetth&3.5 section othe report.

6. Environmental Values of Project:

Tree mapping is generally condadtto provide recommendatianforfuture plantation

planting which results im sustainable ecosysten€amparing the collected data with the
previous data and tdetermine the years growth and over years, the rate of grawth
Additionally, treeinventory and health status help to understand the adverse impact of climate
change on the growth patterns of trees. Another importance of tree inventory is to encourage
the local communityto learnabout the importance of trees and engage them to maintain

urban forestry.
Hence the main important environmental values of our project are:

1. Maintain the tree inventory of specific Location

2. Tree identification and its carbon absorption rate of specificdleeated in area.
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3. Help to identifythe growth pattern ofdifferent tree species by continuing the project

for each year.

6. Interesting & Challenging Part of Project:

Overall as a group the interesting part for us was to carry out the field work and do the tree
mapping. It was entirelg new concept for us, ahwe were excited to learn and conduct the

tree mapping on Bvis Campus. We learned a &dtouttree identification & specific

observation required for tree measurements. It waagreat experience for us. Some of the
challenges that wéaced during our irgrnship werethe weather conditios. A it was a fall
Internship we were greatly challenged on the weather conditionsothisis a year oa

pandemic due to @vid-19 spread, we were extra cautiofm health & safety of all individuals

in our poject. Sheridan building were not accessibldue to Cow-19 which was quite

challenging. But we have faced all our challenges and have successfully completed our project

targets.

7. Result:

7.1 Population Density

Thegreatestnumbers of tree species present at Sheridaavis Campus are Japanésze lilac
and silver mapleSouthern catalpa, Norfolk Island pine, Trembling aspen and western

serviceberry hae lesser numbers
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Population Density of trees
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Figurel3: Graph of population Density

7.2 Carbon stored and carbon dioxide absorbed by the trees

Slver maple has the capacity to absdhHe maximum amount of carboxioxide andstore a

maximum amount of carbon. Japanese tree lilac and silver mapliaraost common species

found at SheridafDavis Campus.
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