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1. Abstract:  
Tree Mapping & Inventory was carried out by a team of 7 students, divided into two field groups 

each of 3 members and 1 person with online work. The field group was assigned the task to 

undertake tree measurement, labelling, and documenting data in the record sheet. The work 

location for this project is Sheridan College ï Davis Campus Brampton, where 200 trees per 

group were measured, mapped & labelled. An inventory sheet for trees on the Davis campus was 

made. Some of the important findings from this project are the highest population density of 

Japanese tree lilac and silver maple is found at the Sheridan-Davis campus. Silver maple trees 

absorbed the maximum amount of carbon-dioxide and stored the maximum amount of carbon.  

The total amount of carbon stored in the inventoried trees at the Davis campus is 216 tons and 

total amount of CO2 absorbed by the trees is 783 tons. 

 

2. Project Overview:  
 

This project focuses on gathering information on certain parameters of the trees at Sheridan 

College-Davis Campus such as tree diameter, crown width, the height of trees, carbon stored in 

trees, carbon dioxide absorbed by the trees, and health conditions of the trees. All this 

information is compiled in excel spreadsheets and inventories were prepared. The GPS location 

of the trees is marked on Google maps. The inventories allow the growth rate of trees to be 

tracked and compared to data of different years to make recommendations regarding planting the 

best species that help mitigate climate change. Carbon dioxide absorption for different tree 

species present on the Davis campus was calculated to determine which tree species will result in 
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maximum carbon storage for future tree plantation at Sheridan College-Davis Campus in 

Brampton. 

 

2.1 ACER Background:  
ACER is a non- profit organization. It received its first funding in 1996 from Environment 

Canada. It has undertaken long- term; community -based monitoring of biodiversity and 

ecosystem. ACER developed BIOBAG which has tools & equipment for tree measurement & 

identification. ACER developed a biodiversity climate change planting plot to determine the 

success of 76 species/2157 trees that were planted & measured by students.  ACER held 

multiple workshops & conferences to generate awareness on climate change. ACER conducts & 

supports multiple internships at different colleges to lead community planting & tree 

inventory.1 

2.2 Project Objective:  
Tree Mapping is the main objective of the project in which measurement of different tree parts 

is done in order to obtain numeric data which helps to identify the growth of trees as well as 

keep the inventory. Different parts of a tree are measured such as the diameter of tree, crown 

width, heigh, and health status of each tree and recorded in the data sheet. Data collected is used 

to prepare inventory sheets, carry out calculations for determining total tree height, carbon 

stored in trees, carbon dioxide absorbed and Tree Mapping on Google Maps. Data is also used to 

analyze & compare the tree measurements with the 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: 

¶ Increase the sustainability performance of Sheridan College by keeping tree inventory 

Analyze the pre-recorded data and recommended some solutions to plant new trees  

¶ Tree mapping at Sheridan College Davis Campus about 200 trees by team of 3 people 

¶ GPS Log software is used to make a map of measured trees.  

¶ Compile and analyze all the data collected from the field work on the spreadsheets, 

generate a tree map for Sheridan College Davis Campus.  

¶ Carry out carbon dioxide absorption and calculate carbon storage for different tree 

species found on Davis Campus. 

 

                                Figure 1: Google map for Sheridan College Davis Campus2 
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3. Overview of Project Activities:  
 

Project work was divided into 2 parts: Field Work & Online work. Field work comprises carrying 

out the tree measurements, identification & labelling for 400 trees in total. Online work 

comprises data compilation, calculation & Tree mapping. Thus Project activities that were 

carried out include- 1) Tree Measurements, 2) Tree Identification 3) Research on Mulching 4) 

Carbon absorption 5) Carbon storage calculations 6) Tree Mapping 

3.1 Tree Measurement  

3.1.1 Location  
 

 The location of a tree is determined by locating its longitude and latitude coordinates with the 

help of a software or Google location. Noting the latitude & longitude of tree is important to 

generate the tree Map for Davis campus. Google map service was used to note the locations  

trees as it is an accurate & convenient technique.  

3.1.2 Diameter Measurement   

 To measure tree diameter, first, measure four and a ƘŀƭŦ ŦŜŜǘ όпΦрΩύ or 130cm above the 

ground. Mark the position of tree trunk at 130cm and then wrap the diameter tape around the 

tree trunk and read the point where first ends meet on the tape to give the diameter reading.  

If the tree is divided into more than one trunk before 130cm from the ground, measure the 

diameter for both trunks, each will be considered as a tree. The readings on the diameter tape 

are already divided by 3.1416. 
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                                             Figure 2: Tree Diameter Measurement during project  

3.1.3 Crown Width  
Measurement of crown widths are taken to determine the crown area. Tree crown is the top 

portion of tree bearing leaves which grows from the trunk of the tree. Tree crown shapes are 

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

 

Figure 3: Different tree crown shapes3 

Crown measurement was taken two directions at right angles. The longest branch from the 

opposite direction was measured using 30m.measuring tape while touching the trunk. The 

longest branch end was aligned with the upright hand and the elbow pointing to measuring tape 

for greater accuracy. The second width was taken perpendicular to the first.The area is calculated 

by multipying Width 1 by Width 2. The crown depth measurement can then later be used to 

calculate crown volume ς a sign of tree health.  
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Figure 4: Tree crown width measurement technique4 

3.1.4 Compass Readings 
The compass bearing is taken from the tree along a clear line of sight to the person with the 

clinometer. This compass bearing allows a later check of the height by knowing the direction 

from tree to where the height was exactly measured, perhaps years later. If the compass 

reading is not taken we will not be able to accurately remeasure the tree height.  

3.1.5 Clinometer  readings  
 

A Clinometer is a tool to measure the height angle of a tree. Clinometer readings are taken at 

20 meters distance from tree. The measurement is taken  20 metres distance from tree with a 

clear line of sight. Directions are noted with compass reading as explained above. The 

clinometer is  used to take 3 height angles for a particular tree. 1 ɘ is recorded for the top most 

height of the tree, i.e. top most branch of tree. 2 ɘ is noted for bottom most part of the tree, i.e. 

at the bottom of trunk. The 3 ɘangle is noted where the first branch of tree occurs. All three 

height angles are used to calculate the height in metres.   
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3.1.5.1 Use of Clinometer : - 
 

¶ Hold the Clinometer where the top pointer is away from you. The top pointer helps to 

line the sight between object you measure and your eye.  

¶ See through the lens, focus on the top, bottom, then middle of the tree.  

¶ There is scale on other side of lens shows degrees of the angles for each reading.  

¶ Record the readings from scale for the upper, lower and the lowest branch. (tree top, 

tree base and the first or lowest branch on the trunk).  

                                                                 

 

Figure 5: Tree height measurement during project 

3.1.7 Labelling  tree s 
The tree is given a coloured tape to mark trees that are already measured. Tree number and 

date are written on it. This label helps prevent confusion of the area covered on the 

campus. The format used by our team member was ς Tree number/Group number/Date 

1 ɘ 

2 ɘ 

3 ɘ 

20 m 
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3.1.8 Health status of tree  
 

Health codes are used to define the status of tree such as A for Alive and B for Dead, S for 

Standing, L for Leaning and P for Prone. We note the status of health on record sheet to 

elaborate on the growth condition of trees.  

Health Codes also help us to note any damage seen on each tree.  

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

Table 1: Health codes used in record data sheet 

NN-None   CG-Complete Girding  

 

BD-Bark Damage  

 

DV- Minor Damage  

 

TB-Significant Top Breakage  

 

AB- Animal Browsing  

 

RD-Visible Root Damage  

 

II- Insect Infestation  

 

 

3.2 Tree Identification:  
 

Tree identification is the most important part of tree mapping process. Tree identification is aided 

by different tree characteristics such as leaf, bark, seeds, fruits, twigs, and buds, etc. Tree 

identification is also important because every tree species have different requirements and the 
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knowledge regarding the treeôs requirement can be very useful to determine what tree should be 

planted in a 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 disease and 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, shade tolerated temperature 

requirements, water, and 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 way of communication because people can 

share a common language and can explore natural beauty.5 

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. Common names are assigned locally by local cultures and used in common parlance. 

Scientific names are grouped by family, genera, and species and never change. 

Á Common Name: Silver Maple 

Á Scientific Name: Acer saccharinum 

Á Family: Sapindaceae 

Á Genus: Acer 

Á Species: Epithet Saccharinum  

- In the subsequent steps tree identification features such as Leaf, Twig & Bud, Bark, Seed, 

Fruit, and Flower were used.  

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

shape, and leaf margin.  
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                     Figure 6: Silver Maple leaves are whitish underneath and note the deep notches of Silver Maple.6 

 
                                               Figure 7:Silver Maple keys are very large and distinctively shaped. 

- Trees were also identified by using the ñLeafSnap Appò. After inputting Location and 

snapping a picture of the leaf identification was in a matter of seconds. The app was useful 

during winters and fall season because most of the trees did not have any of the leaves, 

flowers, seeds, and fruit.  iIt was challenging to identify which tree is which because all 

trees were seemed similar to our untrained eyes. 
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Figure 8: Pictures of  Silver Maple [Leaves, Flowers, and Fruits]7 

 

 

Figure 9: Distinct characteristics of tree important for its identification5 
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3.3 Research on Mulching:  
 

Mulch: A technique of adding layers 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, prevent frost heaving in winter, and make to the garden more attractive and beautiful. 

There are three types of mulching: 

- Organic Mulching 

- Inorganic and Synthetic Mulching. 

 

Organic Mulch: This type of mulching helps to improve the soil structure, drainage, and 

nutrient-holding capacity as they decompose. Organic mulch will decompose and has to be 

replaced, but in the process, it will also improve the soil structure and its organic content. 

Various Types of Organic Mulch:-Bark, shredded or chipped, Grass Needles, Newspaper, 

Shredded Leaves and Straw.8 

 

Figure 10: Different types of mulching9 
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Inorganic and Synthetic Mulch:-Synthetic and inorganic mulches do a good job of holding 

ƳƻƛǎǘǳǊŜ ŀƴŘ ōƭƻŎƪƛƴƎ ǿŜŜŘǎΦ ¢ƘŜȅ ŘƻƴΩǘ ǇǊƻǾƛŘŜ ŀƴȅ ƴǳǘǊƛŜƴǘǎ ǾŀƭǳŜ ƛƴ ǘƘŜ ǎƻƛƭ ŀǎ ƻǊƎŀƴƛŎ Ŏŀƴ 

ŘƻΦ .ǳǘ ǘƘŜȅ ŘƻƴΩǘ ŎƻƳǇƻǎŜ ǉǳƛŎƪƭȅ ŀǎ ƻǊƎŀƴƛŎ ƻǊ ǊŜǉǳƛǊŜ ŀƴȅ ǉǳƛŎƪ ǊŜǇƭŀŎŜƳŜƴǘΦ IƻǿŜǾŜǊΣ ŀǎ 

plastic decomposes, it has a detrimental impact on soli and the environment. 

Some types of Synthetic and Inorganic Mulching:-Black Plastic, Landscape Fabric, Stone or 

Gravel. 

In this report, we have checked the status of mulching at the Sheridan Davis campus. Here, we 

are noting mulching status from 1 to 4 as  

Ɇ If there is no mulching around tree = 1 

Ɇ If there is some donut around tree = 2 

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

Ɇ If mulching around tree is like a volcano = 4 

 

  

                                         Figure 11: Mulching pattern observed on campus during project 
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3.4 Record data sheet: 
 

 

 

 

Figure 12: Record data sheet used during project 

 

Record sheet was developed by ACER team to record tree measurements in a uniform manner. 

Record sheet has 1) Tree Description ς includes tree number and tree common name based on 

tree identification. 2) Tree location ς includes latitude & longitude  of tree. 3) DBH 

measurement of tree diameter is in metres. 4) Crown Width- includes two measurements taken 

in perpendicular to each other. 5) Height measurement of tree-  includes compass reading, 3 

angle measurements and final calculate height in metres. And the last section is for 6) status 

and health notes of trees  are described based on the codes provided on the  record sheet. We 

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

Trees absorb  carbon dioxide during photosynthesis. The amount of  carbon dioxide absorbed 

by different tree species present on the campus was calculated. A mature tree absorbs 48 

pounds of carbon per year. It is estimated that one acre of forest has capacity to absorb twice 

the amount of carbon dioxide produce by car with average mileage in one year. Also, 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. 

Carbon dioxide absorption and stored carbon calculations are carried out by following steps: 

  Step 1: Calculate total biomass of carbon stored  by using the  formula below. ThŜ ΨŀΩ ϧ ΨōΩ ŀǊŜ 

constant specific for each tree species. For common northern tree species these factors were 

calculated by researchers. These  specific factors were used to calculate carbon stored by each 

tree measured. 

Mass of Carbon in tree: M= a(D)b  

Here, D is the diameter of the tree, recorded during tree measurement. 

Step 2: Calculation of the mass of carbon dioxide absorbed by the tree uses the formula 

mentioned below using a species factor. It gives us total amount of carbon dioxide absorbed by 

particular tree species.  

 ˁ Mass of Carbon absorb = Mass of carbon in tree X 3.67  

 For Example: For Heritage Red Oak of 165 cm diameter:  
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 ˁ M= a (D)b= 0.11x(165cm)2.46= 31,3621.95 kg = 31 tons (rounded) of Carbon stored  

 ˁ Mass of CO2 absorbed =mass of Carbon stored X 3.67 = 31tons x3.67=115, 098 tons10  

Tree growth are non- linear, at the younger stages of tree it has greatest sequestration. 

Depending on growth pattern and tree species there is drop in CO2 sequestration. Multiple 

factors play important role in carbon absorption of tree there impact on 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 help indicate the tree species impact on the carbon 

dioxide absorption and carbon stored in trees currently on Davis campus in 2020. 

4. Project Timelines:  
 

Project was undertaken for Environmental Control program fall semester 2020 from  

16 Sept 2020 to 15 Dec 2020. 

Group 1& Group 2 were assigned with field work and 1 person was assign with online work. The 

target was to complete 200 tree measurements per group & prepare their inventory for trees 

on Davis campus and successfully map them. 

 

 

Table 2: Project schedule & timeline 

Date Group 1 & Group 2  Online work 
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16 Sep 2020 Introduction to project, Team 
members, Training by ACER team 
and distribution of tree Mapping 
kit. Tree measurement of 10 Trees 
on Davis campus 

Research work on tree 

inventories by visiting ACER 

website 

23 Sep 2020 Tree measurement of Tree #. 11- 27 

trees. Group 1 Working near the back 

portion of A building and Group 2 

working at front portion of H building 

near parking lot 

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

30 Sep 2020 Tree measurement for tree # 28- 48 

trees. Group 1: Back portion of J 

building, Group 2 Near the entrance of 

J building 

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

7 Oct 2020 Tree measurement from tree # 49- 70 

trees. Group 1: Back portion of H 

building, Group 2: Front Corner turn of 

J building near McLaughlin & Steeles 

intersection. 

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

14 Oct 2020 Tree measurement from tree # 71- 

103. Group 1: Back portion of H & B 

building, Group 2:  Between Parking lot 

6 & 5 

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

21 Oct 2020 Tree Measurement from Tree # 104- 

123. Group 1: near Sheridan residency, 

Group 2: Front portion of parking lot 5 

& B Building 

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

28 Oct 2020 Tree Measurement from tree # 124- 

150. Group 1: Near the corner portion 

of  M building Group 2:  McLaughlin 

entrance of Davis Campus 

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

4 Nov 2020 Tree measurement from tree # 151 ς 

175 trees. Group 1: Back portion of B 

building, Group 2: Corner end portion 

of campus near McLaughlin road & 

visitor parking 

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations, 

search work on carbon 

calculations 
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11 Nov 2020 Online work for research on mulching 

& carbon calculation.  

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

18 Nov 2020 Online work on Comparative analysis 

from previous reports of tree mapping 

on Davis campus. Matching of  tree 

identification  

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

25 Nov 2020 Tree measurement from tree #176- 

206 trees. Group 1: near parking lot 1 

and Group 2: Opposite side of 

McLaughlin entrance to A building 

entrance & virtual meeting with ACER 

team for corrective action on tree 

identification. 

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

2 Dec 2020 Online work for data compilation, 

completion of missing data, corrective 

action on tree identification and 

preparation for final report 

Preparation of inventory 

sheets, calculations and Google 

mapping of tree locations 

7 Dec 2020 Final Project Presentation  Final Project presentation 

14 Dec 2020 Final Project Report Submission Final Project Report Submission 

 

 

5. Calculations:  
 

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

carbon stored in trees and carbon dioxide absorbed by the trees. To determine these 

parameters particular formulas are used such as: 

 

1. Total height-= [20 X tan (upper angle)] - [20X tan (lower angle)] 
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Example: Tree no. 1, where upper angle is 10 and lower angle is -7, total height is 

calculated by: 

  Total height = [20 X tan (10)] ς [20 X tan (-7)] 

                          = [20 X 0.17633] ς [20 X -0.12278] 

                          = 3.5266 ς [-2.4556] = 5.9822= 5.98 

Thus, total tree height is 5.98 metres. 

2) Carbon absorption calculation is already mentioned in the 3.5 section of the report. 

6. Environmental Values of Project:  
 

Tree mapping is generally conducted to provide recommendations for future plantation 

planting which results in a sustainable ecosystem. Comparing the collected data with the 

previous data and to determine the years growth and over years, the rate of growth. 

Additionally, tree inventory 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 community to learn about 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 specific trees located in area. 
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3. Help to identify the growth pattern of different 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 entirely a new concept for us, and we were excited to learn and conduct the 

tree mapping on Davis Campus. We learned a lot about tree identification & specific 

observation required for tree measurements. It was a great experience for us. Some of the 

challenges that we faced during our internship were the weather conditions. As it was a fall 

Internship we were greatly challenged on the weather conditions. Also this is a year of a 

pandemic due to Covid -19 spread, we were extra cautious for health & safety of all individuals 

in our project.  Sheridan buildings were not accessible  due to Covid-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 
 

The greatest numbers of tree species present at Sheridan-Davis Campus are Japanese tree lilac 

and silver maple. Southern catalpa, Norfolk Island pine, Trembling aspen and western 

serviceberry have lesser numbers. 

 



ACER- Tree Mapping & Inventory 2020  
 

 Page 21 
 

 

 

 

 

 
                                                                                      Figure 13: Graph of population Density 

 

7.2 Carbon stored and carbon dioxide absorbed by the trees  

Silver maple has the capacity to absorb the maximum amount of carbon dioxide and store a 

maximum amount of carbon. Japanese tree lilac and silver maple are the most common species 

found at Sheridan-Davis Campus. 
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