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Tree Mapping 

Abstract 

Tree mapping means retrieving exact tree location and collecting tree information. It 

encourages people to understand the importance of trees and to have knowledge about the 

morphology of different trees. Trees were mapped using GPS Log software at Sheridan 

Davis Campus, Brampton and Sheridan Trafalgar Campus, Oakville.  Using the information 

collected through GPS Log maps were constructed. Trees were identified and the measured 

DBH, Carbon content stored and CO2 absorbed by each selected tree was calculated. Then, 

at last, QR codes were developed using web pages and tagged on trees. QR codes attract the 

attention of people so they may and learn about trees. The study results showed that carbon 

stored in a tree during its life span is much lower than annual CO2 emissions. Tree Mapping 

gives a sense of urgency to take care of trees. 

1. Introduction 

Tree mapping helps to study the vegetation type providing complete information about particular 

tree types. It delivers information about climate change and its effect on the growth of trees. It is 

a way to educate the community and create awareness about environment protection. Plants are 

the only source of oxygen the life giving gas on this planet. There are rapid changes in the 

environment due to pollution, global warming and the greenhouse effect will eventually affect 

flora and fauna. The only way to control these problems is to understand and protect the 

environment. Planting and preserving trees is one of the ways to help save our natural 

environment because trees not only provide us with oxygen but also remove harmful gases from 

the atmosphere, especially CO2 gas which is the major concern for global warming. Now is the 

time to educate people about climate change and tree mapping is one of those steps. Tree 

mapping involves retrieving exact tree location and enable people to gain knowledge of different 

tree species. It encourages people to understand the importance of trees and to have knowledge 

about the morphology of different trees. 
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2. Objectives  

 Tree Mapping at Sheridan Campuses: Trees were mapped using GPS Log software at 

Sheridan Davis Campus, Brampton and Sheridan Trafalgar Campus, Oakville. 

 Assigning tree IDs: Tree IDs were assigned to the selected tree species at both campuses 

for easy identification and numbering. 

 Measurement of DBH: DBH stand for diameter at breast height (1.3m). It was measured 

with diameter tape and recorded. 

 Calculation of CO2 absorbed: Using standard formulas and measured DBH the amount 

of CO2 stored in each tree was calculated. 

 Development of Web pages: Web pages were developed using data collected by the 

GPS software including other important information for each tree. 

 QR (Quick Recognition) Code Tagging: From the web pages the QR codes were made 

for each selected tree and tagged to the tree trunk.     

3. Association for Canadian Educational Resources (ACER)1 

It is a community education organization which promotes lifelong learning. ACER is 25 years 

old organization and was founded in 1987. It works with several partners including Humber 

Arboretum and Climate Action Niagara. 

The main objective of ACER is ecological monitoring, a way of educating people about the 

effect of climate change on the environment. ACER develops programs and resources for 

monitoring and thus gathers information about ecosystem. It supports a volunteer network of 

community groups and educators that focus on monitoring and restoring ecosystem health 

through programs initiated by the organization. 

ACER Programs 

Programs that operate under ACER include:  

 Planting for Change (P4C)  

                                                           
1
Association for Canadian Educational Resources (2012). Retrieved on June 25, 2014 from  http://www.acer-

acre.ca/ 
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 Measuring Our Resources 

 Tracking for Success 

 Go Global  

 Youth Stewardship Project 

 Let’s Plant, Measure and Mulch  

Publications and Research: ACER publishes their annual report, research papers, manuals 

posters and their conference proceedings. They gather data and develop web pages which 

provide detailed information about different tree species by uploading to Treepedia database. 

ACER is having two office locations in Mississauga. 

Address:  

 Unit 44, 3665 Flamewood Drive 

            Mississauga, Ontario L4Y 3P5 

            Phone: (905) 275-7685 

            Fax: (905) 275-9420 

            Email: alice.casselman@acer-acre.ca 

 92 Lakeshore Rd. East, Suite 218 

            Mississauga, ON L5G 4S2 

            Phone: (905) 891-6004 

            Email: office@acer-acre.ca 

 

 

 

mailto:alice.casselman@acer-acre.ca
mailto:office@acer-acre.ca
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ACER Staff:  

 Alice Casselman, President 

She is the founding president of the association. In her teaching, she was head of science 

department in secondary schools and has a lot of experience in the field of science and 

environment as an outdoor educator. 

 Daniel J. S. Kim, Forest Biodiversity Specialist 

He is a Forest Biodiversity Specialist at ACER. He works on number of projects which include 

tree mapping, developing tree database and QR-codes. 

 Kathryn Chin, Coordinator of P4C Project. 

She is the coordinator of P4C project. The Planting for Change project in which students plant, 

measure and record the tree growth every year to identify the changing climate effect on the tree 

growth. 

4. Activities involved in the project 

4.1 Tree Mapping  

Tree mapping means to find exact tree location. To find the tree location GPS log software was 

used. This software can be downloaded in smart devices. This was the first step for tree mapping. 

It was difficult to find exact tree location from the printed map. This software has following 

features: 

 Provide almost exact tree location  

 Provides exact latitude and longitude of selected tree species 

 Features for writing note about tree species and to assign particular tree number 

 To add pictures of selected tree 
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To map the trees at Sheridan Campuses GPS log software was used. Following steps were 

followed: 

 The I-pad was connected to internet and then the GPS log software gave the location of 

selected tree. 

 After selecting a particular tree, it was correctly identified with common name, DBH was 

recorded, pictures taken of tree bark, leaves, branches. Each tree was assigned number 

and code. For example, SCD 001 at the Sheridan Davis Campus and SCT 001 at Sheridan 

Trafalgar Campus.  

 At the end all the collected information was saved. This information was recorded in the 

excel sheet.  

 The co-ordinates with tree numbers were imported to base maps using Online GIS 

explorer and QGIS software. Using online GIS explorer Map I and Map II were 

produced. QGIS used to produce Map IA and IIA for both campuses. ( see appendix for 

Map IA and Map IIA) 

4.2 Tree Identification
2
 

It is very important to identify tree species correctly, because tree mapping is for people to  learn 

about trees. Trees were identified by looking at the following characteristics: 

 Bark: Colour of bark, presence or absence of ridges, smooth 

 Leaves: Simple or compound, arrangement of leaves (alternate or opposite), symmetry of 

leaves, leaf margin (toothed or smooth), texture of leaves (hairy, shiny, fuzzy), 

arrangement of veins 

 Presence or absence of spikes, hairs or any additional structures 

 Arrangement of twigs, buds 

 Flowers: Presence or absence of flowers, arrangement of flowers (inflorescence) 

 Fruit: Type of fruit, by observing morphological features 

 

 

                                                           
2
Linda Kershaw(2001).Trees of Ontario. Lone Pine publishing. 
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These features were identified using keys from the book “Trees of Ontario”. After correct 

identification of tree species they were selected for tagging. 

 

Figure1: Tree Identification 

4.3 Tree measurement  

This is one of the important activities in the project. Tree measurement involves the 

measurement of diameter at the breast height (DBH) of trees, at the standard 1.30m above the 

ground.  

Steps for tree measurement:  

 To measure diameter first measured and marked the distance 1.30m from the ground. 

This is the accepted standard protocol for measuring diameter. 
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                                         Figure 2.1: First locate 1.30m from the ground 

 At the height of 1.30m the tree diameter was measured by winding diameter tape around 

the tree trunk at level and untwisted. 

 

Figure 2.2: Diameter measurement by rolling tape around the trunk 

 At the end to have exact measured value the measuring tape was stretched around the tree 

trunk and was brought in level to ‘0’ point on the tape. This gave exact tree diameter at 

height of 1.3m. 

 

Figure 2.3: Reading diameter from tape up to ‘0’ value 
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4.4 Development of Web pages  

All the information collected by GPS log software was in the form of an excel sheet with 

assigned tree number, latitudes and longitudes, tree name, measured diameter. For web pages 

HTML language was used to manipulate the data. To develop web pages, following information 

was added into the excel sheet using online database My SQL:  

Species information: It includes tree name and its morphological features as well as its DBH 

and amount of CO2 stored. 

Tree Code: It was designed by using tree name, latitude and longitude and was unique for each 

tree species. 

References: References were provided for pictures as well as tree information.  

4.5 Carbon storage3 

This was calculated using Natural Resources Canada Biomass Calculator, (http://apps-scf-

cfs.rncan.gc.ca/calc/en/calculateur-calculator)  

Following steps were followed to calculate carbon storage: 

 Name of the species, DBH was entered into the ‘Tree-level biomass estimated from 

diameter or height’ column in the website.  

 After this tree name was entered into the second column and calculate button pressed 

 It gave tree biomass that was then divided by 2 to get the carbon stored in kg. 

 Further to calculate the quantity of CO2 released by particular tree when it is burnt or 

decomposed the obtained value of carbon storage was multiplied by 3.7 which gave 

kilograms of carbon dioxide. 3.7 is the ratio of carbon and oxygen molecular weights. 

 

                                                           
3
Natural Resources Canada Biomass Calculator. Retrieved on July 30, 2014 from http://apps-scf-

cfs.rncan.gc.ca/calc/en/calculateur-calculator 

http://apps-scf-cfs.rncan.gc.ca/calc/en/calculateur-calculator
http://apps-scf-cfs.rncan.gc.ca/calc/en/calculateur-calculator
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Another method involves the use of standard biomass values for some tree species for foliage, 

wood, branches and bark given by ENFOR of the Canadian Forest Service. Using that values and 

equations carbon was calculated
4
. (sample calculation in appendix) 

Equation used: Ywood = (bwood1) diameter (D)
b

wood 

4.6 QR Codes 

Quick Recognition Code (QR code) is similar to bar code. It is unique for each tree. These QR 

codes can be scanned with any device equipped with QR coder scanner (i.e. a smartphone, 

iPhone, tablet etc.) or written and entered later to obtain the information of the tree. The 

information that was entered into the web pages will appear on the screen. For example, species 

common name, scientific name, breast diameter (diameter at 130cm height) and location. 

 

5
Figure 3.1: QR code tag 

                                                           
4
 M.C. Lambert et al (2005).Canadian National tree aboveground biomass equations. Retrieved on July 30, 2014 

from  http://www.esf.edu/quest/documents/Lambertetal.2005.Canadatreebiomass.pdf 
 
5
Climate’s Sake (2014). Tree Caching. Retrieved from 

file:///C:/Users/owner/Downloads/TreeCaching%204%20pgs%20July%2016%20(1).pdf  
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QR codes were developed from the web pages using free online QR code generators. These 

codes were printed on a small metal plate tag affixed with a wood deck screwnail on tree trunk.  

 

Figure 3.2: Tagging QR code                               Figure 3.3: Scanning QR code                

5. Results and Observations 

5.1 Mapped Trees at Sheridan Davis Campus 

Sheridan Davis Campus has different species of trees. Most common are maple, ashes and pines. 

There are different species of maples some of which are hybrid. These trees are economically 

important as their bark, wood etc. are used for different purposes. In total 16 trees were tagged 

with QR codes. The table below shows the names of mapped trees with DBH and Kg of CO2 

stored in each tree. 
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Table 1: QR coded trees at Sheridan Davis Campus  

Tree Code Common Name Scientific name  DBH Kg C Kg CO2 

SCD-01-001 Freeman's Maple Acer x freemanii 42 462.31 1696.675 

SCD-01-002 White Ash Fraxinus americana 26.3 160.5 593.85 

SCD-01-003 White Spruce Picea glauca 21.3 69.64 255.5852 

SCD-01-004 Freeman's Maple Acer x freemanii 45.9 569.13 2088.692 

SCD-01-005 White Ash Fraxinus americana 26.95 170.20 624.6396 

SCD-01-006 Honey Locust Gleditsia triacanthos 12.9 27.98 102.6948 

SCD-01-007 Silver Maple Acer saccharinum 13 33.80 124.053 

SCD-01-008 Sugar Maple Acer saccharum 17.5 74.33 272.7757 

SCD-01-009 Silver Maple Acer saccharinum 31.3 242.88 891.3834 

SCD-01-010 Ohio Buckeye Aesculus glabra 21.1 88.58 325.0907 

SCD-01-011 Ginkgo Ginkgo biloba 18.4 52.50 192.6694 

SCD-01-012 Red Oak Quercus rubra 14.5 42.44 155.7614 

SCD-01-013 Red Pine Pinus resinosa 36.2 248.26 911.1029 

SCD-01-014 Littleleaf Linden Tilia cordata 18.5 48.30 177.2629 

SCD-01-018 Colorado Blue Spruce Picea pungens 26 183.30 672.7037 

SCD-01-019 Red-cedar Juniper Juniperus virginiana 12.7 26.98 99.0153 
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5.2 Map I: Tagged Trees at Sheridan Davis Campus 
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5.3 Mapped Trees at Sheridan Trafalgar Campus 

Sheridan Trafalgar Campus has almost same species as the Davis Campus but there are some 

trees such as Northern Catalpa, American Sycamore Trembling Aspen, Kentucky Coffee Tree, 

and Black Walnut which are not there on Davis Campus. These all trees have economic 

importance. In total 21 trees were tagged with QR codes at the Trafalgar Campus. The table 

below shows names of mapped trees with DBH and kg of CO2 stored in each tree. 

Table 2: QR coded Trees at Trafalgar Campus 

Tree Code Common Name Scientific name  DBH Kg C Kg CO2 

SCT-01-001 Pin Oak Quercus palustris 28.3 192.84 707.7281 

SCT-01-002 Sugar Maple Acer saccharum 30.3 258.48 948.623 

SCT-01-003 Red Pine Pinus resinosa 35.2 231.89 851.0317 

SCT-01-005 Northern Catalpa Catalpa speciosa 24.6 127.04 466.2444 

SCT-01-006 Red Maple Acer rubrum 17.9 63.37 232.5541 

SCT-01-007 Silver Maple Acer saccharinum 19.3 80.65 295.9974 

SCT-01-008 Littleleaf Linden Tilia cordata 17 39.73 145.8228 

SCT-01-009 Red Oak Quercus rubra 48.1 657.27 2412.177 

SCT-01-010 Bur Oak Quercus macrocarpa 20.3 66.65 244.6067 

SCT-01-011 Red Pine Pinus resinosa 22.3 76.58 281.0647 

SCT-01-012 American Sycamore Platanus occidentalis 54.4 825.70 3030.31 

SCT-01-013 Pin Oak Quercus palustris 19 77.94 286.0526 

SCT-01-015 Trembling Aspen Populus tremuloides 10.8 15.68 57.5389 

SCT-01-016 White Spruce Picea glauca 22.2 76.86 282.0604 

SCT-01-017 Sugar Maple Acer saccharum 16.2 62.42 229.0661 

SCT-01-018 Norway Maple Acer platanoides 34.2 340.59 1249.947 

SCT-01-019 Red Oak Quercus rubra 57.9 1015.05 3725.25 

SCT-01-020 Horse Chestnut Aesculus hippocastanum 28.3 176.65 648.301 

SCT-01-021 Kentucky Coffee Tree Gymnocladus dioicus 11.4 20.97 76.96144 

SCT-01-024 Black Walnut Juglans nigra 16.6 50.47 185.2248 

SCT-01-025 Littleleaf Linden Tilia cordata 17.9 44.76 164.265 
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5.4. Map II: Tagged Trees at Sheridan Trafalgar Campus 
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5.5 Tree health at Sheridan Campuses 

At Sheridan Campuses some of valuable trees which are properly planted are maintained and are 

healthy. They provide shade that enables students to sit under and enjoy. It was also observed 

that a considerable number of trees within campuses show some signs of ill health. Health 

problems are associated with leaves and tree bark was noticed. Leaves, diseased, turned yellow 

or brown in their young stage showed the deficiency of particular nutrients. It is also observed 

that trees near the pond are not as healthy and in some trees the canopy is covered by parasitic 

vines. Another health issue associated with tree health is the large amount of mulch at the base of 

trees which slowly cause rotting of the bark of tree. Mulching helps to retain moisture around the 

tree but it should be in appropriate amount. Below are pictures showing unhealthy trees at 

Sheridan Campuses. 

 

 Figure 4.1: Unhealthy Pine Tree                           Figure 4.2: Unhealthy Maple Tree 

 

Figure 4.3: Tree with high pile of mulch 
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6. Social Importance of Tree Mapping 

Tree mapping is of great social importance because it provides information to community about 

trees. This is an easy way to educate community and specially children and youth. Young 

generation mostly rely on electronic devices and the web to get knowledge and for 

entertainment. Therefore tree mapping provides stusents with knowledge about trees and their 

growth, including the impact of changing climate on tree growth as well as some interesting facts 

about trees. The most important feature of tree mapping is the QR code tag which attracts the 

attention of people to learn about trees. It involves people of all ages to gain knowledge when 

they go for walks on trails in parks and gardens. 

At Sheridan Campuses Tree Mapping project will definitely help maintenance staff be more 

aware of the health status of trees. In colleges students are using web and smart phones so they 

can learn interesting facts about trees that are planted at Sheridan Campuses. The QR coded trees 

highlight the importance of trees and help us to save the trees by providing knowledge about 

them. It helps to conserve the ecosystem. Trees provide us with a number of economic benefits. 

Trees are part of our history. Trees act as natural pollution filters by absorbing pollutants through 

the pores on leaf surfaces. Trees provide shade lower the temperature of the environment, 

provide food and shelter. Carbon dioxide concentrations have risen by 25% to possibly over 39% 

over the last century. Planting, maintaining trees with QR codes will help to save trees. Tree 

absorbs CO2 and if we grow more trees it will help to reduce the CO2 concentration in the 

atmosphere. 
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7. Timeline  

 

Date  Task performed 

May 14, 2014 Joined Tree ID Walk with ACER team at Erindale Park 

May 21, 2014 Designed Play Cards for winter trees and measured trees at John Fisher 

Public School 

May 28, 2014 Joined Loyalty Walk at Humber Arboretum for pulling weeds and garbage 

collection 

June 4, 2014 Tree trial at Davis Campus using Google Map 

June 11, 2014 Learnt the use of GPS log software at ACER office 

June 18 ,2014 Tree mapping at Davis Campus 

June 24,2014 Meeting with member of maintenance facility at Davis Campus 

July 2, 2014 Tree mapping at Trafalgar Campus 

July 9, 2014 Continued mapping at Trafalgar Campus 

July 12, 2014 Web page development and designed QR codes 

July 16, 2014 QR code Tagging at Erindale Park with ACER team 

July 23, 2014 QR code Tagging at Sheridan Davis and Trafalgar Campus 
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 8. Recommendations 

1. Install signage to introduce the QR coded trail, in order to make students aware of the 

existence of QR codes on trees. 

 

2. Continue the measuring and monitoring of trees of Sheridan Davis and Trafalgar Campuses in 

order to record species and responses to climate change. 

 

3. Train people to maintain trees of both campuses. Introduce them the Reporting template for 

health of trees– Sign and symptoms of tree adapted by ACER (in appendix). 

 

4. Continue the Sheridan College participation for this Tree Caching program in order to learn 

about trees and enable college contribute the save the environment. 

 

5. Proposed Davis Campus track development plan around the plant– around the track the 

following trees can be planted: Shady trees, Ornamental trees and trees of economic value. 

Suggested trees are maples, catalpa and other flowering plants, white cedar, littleleaf linden and 

butternut. These trees are common in gardens and parks and provide beauty and shade. 

9. Conclusion 

Tree Mapping is important method for gaining knowledge about trees. It involves other 

interesting activities that help to learn mapping techniques, web page development and QR 

coding. It improves the biological knowledge of students as they learn to access tree morphology 

as well as anatomy. Tree mapping of Sheridan Campuses will definitely attract the attention of 

Sheridan students as well as maintenance staff to improve and take care of trees. Now QR coded 

trees of Sheridan Campuses are online and by scanning any tagged tree its information will be 

appeared on the phone or any other used advice. Anyone can scan and learn about Sheridan trees 

such as tree name, carbon stored and morphological features of trees. Even the location of 

particular tree can be retrieved using the constructed google maps (see appendix).  
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11. Appendix 

11.1. Sample calculation for carbon stored for White Ash 

bwood = 0.1861  (from standard table) 

bwood  = 2.1665 (from standard table) 

D = 26.3cm 

Ywood =  (0.1861)(40)
2.1665 

                 = 22.1 kg 

Calculation of the carbon stored carbon dioxide stored in a tree (tree code SCD-01-002) 

Biomass is calculated using automatic calculator: 

                  = (27.63+67.5+6.12+221.86)    values for biomass of foliage, wood and bark 

                           = 321.11 kg 

Divide by 2 to get carbon stored: 

                            = 321.11/2 

                            =160.5 kg 

Multiply by 3.7 to calculate CO2 absorbed 

           = 3.7 x 160.5 

           = 593.85 kg 
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11.2 Map I A- Tagged trees at Sheridan Davis Campus using QGIS software 
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11.3 Map II A- Tagged trees at Sheridan Trafalgar Campus  
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11.4 Tree Health Check  
 

 

 


