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Lichen in the City is a collaborative project of the Hamilton Naturalists’ Club (HNC) and 

Environment Hamilton (EH), generously supported by the Royal Bank of Canada in 2018. 

Lichen in the City combines an introduction to the commonly overlooked world of lichen with 

citizen science air quality monitoring using two relatively hardy urban species. With a 

background knowledge on the biology of lichen and how the organisms are sensitive to air 

pollutants, we can infer air quality by its presence or absence, and recognize what steps can 

be taken to address urban air quality issues. 

In 2018, we focused on the six neighbourhoods previously visited through the Trees Please 

project: Hamilton Beach, McQuesten, Crown Point, Sherman Hub, Beasley, and the North 

End. We hosted workshops to introduce the community to lichen and its usefulness as an air 

quality biomonitor. In each neighbourhood, we conducted lichen monitoring that can be 

replicated in the future to assess changes in air quality over time. 

We also visited several schools to deliver lichen and air quality presentations and conduct 

schoolyard inventories. Students became citizen scientists in their schoolyards and learned 

about the real effects of air quality on living organisms, developing a better understanding of 

the importance of lichen as a bioindicator and the ability of trees to improve air quality and 

enhance the urban forest in Hamilton. 

 

 

Introduction 

This project is made possible through the generous support of the Royal Bank of Canada.   
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The Lichen in the City project is a collaboration between the   

Hamilton Naturalists’ Club (HNC) and Environment Hamilton (EH). 

 

The Hamilton Naturalists’ Club (www.hamiltonnature.org) is a 

volunteer-based, charitable organization celebrating a 100 year 

history of promoting habitat protection, stimulating public interest 

and action in conservation, undertaking research and education 

regarding natural areas and acquiring and managing nature 

sanctuaries. HNC is working to improve Hamilton’s urban forest by 

conducting neighbourhood tree and lichen inventory and tree 

planting projects, and by facilitating discussions with the city, 

conservation groups, and residents to identify and implement 

activities to increase forest cover and species diversity.  

 

Environment Hamilton (www.environmenthamilton.org) is a not-for-

profit environmental organization that was established in 2001 with 

a mandate to provide Hamiltonians with the knowledge and skills 

required to enhance and protect the environment around them. 

Environment Hamilton is committed to achieving this mandate by 

showing leadership, educating the community, and advocating for 

positive change. EH engages volunteers in efforts to monitor air 

particulate pollution while cycling and walking, and using this 

information to generate public conversations about how to improve 

urban air quality. 

 

 

 

Project  

Partners 
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We would like to thank our volunteers and supporters who have helped us to gather data, plant trees, 

spread the word, and make this important effort a success! 

Thank you to everyone who came out to our workshops at Bayfront Park and Gage Park, and to our 

outing at the Amaolo Nature Sanctuary. Special thanks to all those who helped with lichen inventory! 

Particular thanks to Peter Morley and Yonah Lavery-Yisraeli for your interest and dedication. 

Thanks to the City of Hamilton and the Forestry Division for their support. Thank you to all volunteers 

who came out in the rain to plant hundreds of trees! We are also grateful for the collaboration of the 

Air and Trees Taskforce members: the City of Hamilton (Forestry, Public Health, and Planning 

divisions), Hamilton Street Tree Project, OPIRG McMaster, Trees for Hamilton, Environment 

Hamilton, and the Hamilton Naturalists’ Club. 

Thank you to the schools and amazing teachers who learned all about lichen with us: Westmount 

High School, Billy Green Elementary, Hess Street Elementary, Queen Victoria Elementary, Dr. Davey 

Elementary, Elizabeth Bagshaw Elementary, and Colin MacDonald Community School. Thanks to the 

North Hamilton Community Health Centre and Waterdown District Children’s Centre for having us 

during summer camps. 

We are grateful for the generous funding from Royal Bank of Canada and the Ontario Trillium 

Foundation to support our Free Tree giveaway  in our priority neighbourhoods. 

Thanks to our Air Quality intern, Sean Angel, who diligently collected data and helped us 

tremendously.   

 

Thank 

you! 

This project is made possible through the generous support of the Royal Bank of Canada.   
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Why this project is important 

Hamilton has a long history of air pollution problems, particularly in the neighbourhoods closest to 

our industrial core. Fine air particulate pollution is a significant part of this problem as 

underscored by a recent report identifying Hamilton as the urban centre with the highest levels of 

respirable particulate pollution in Ontario (1). This reality is cause for concern as respirable 

particulate - air particulate pollution that is 2.5 microns in diameter and smaller (PM2.5) -  

contributes to cardiovascular and respiratory illness and is a confirmed cause of lung cancer.   

 

Air particulate monitors are expensive and impractical for the public to use in their communities. 

By empowering Hamiltonians on how to monitor lichen, citizen scientists can evaluate lichen 

health near their homes and watch for changes over time. Lichen intrinsically is important for our 

city’s biodiversity and is commonly excluded from urban environments due to its sensitivity to air 

pollution. By addressing our poor air quality, we can improve our lichen biodiversity.  

 

Lower city Neighbourhood Action Plans identify the need to increase vegetation to beautify 

communities and enhance forest cover. Research has shown that trees trap fine particulate 

pollution on the surface of leaves and needles, effectively reducing human exposure by as much 

as 50%. However, a healthy urban forest is needed in order to maximize the particle-trapping 

benefits that trees bring. A healthy urban forest canopy provides at least 30% coverage when 

trees are in full leaf; the average canopy coverage in Hamilton is 18% or lower. The City of 

Hamilton set a goal of 35% urban forest cover in its 2009 Strategic Plan. A healthier urban forest 

would bring significant air quality benefits to our city, especially in neighbourhoods closest to 

industry where air particulate levels are highest. By drawing attention to the lichen and low air 

quality readings from technological monitors, we can encourage more focused tree planting in the 

neighbourhoods and bring this data to city decision makers.  

(1) See the 2016 Ontario Cancer Screening Performance Report: www.cancercare.on.ca 
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What We Did & How We Did It 

 

By conducting two workshops and six hands-on lichen monitoring sessions, we aimed to 

empower the community to use this knowledge across the city. The first step in initiating lichen 

monitoring efforts in the community was to undertake outreach and promotions to generate 

community interest. The project was promoted through social media, various community events, 

and through the Neighbourhood 

Associations. The workshops were well-

attended and enjoyed, with participants 

learning about the basic biology of lichen, our 

incredible diversity in Canada, and how these 

organisms are sensitive to air pollution, 

making them useful biomonitors for ambient 

air quality. 

This work is based on a previous lichen 

project conducted by Environment Hamilton. 

Using the protocol developed by McMaster 

professor George Sorger, which was applied 

through the Good Neighbour Campaign in 

2010. This protocol can be repeated again in 

the future on the same trees as this 2018 

study. 

 

Volunteers were provided with hands-on 

training about how to inventory two common 

urban species of lichen within neighbourhood 

plots. We worked with the schedule of 

interested volunteers to provide anyone with 

an opportunity to help.  All inventory sessions 

were led by project staff. 

In the case of air particulate monitoring, volunteers were provided with basic training in how to 

use the air monitoring gear and then borrowed the equipment for a week or more to collect air 

particulate pollution data when it was convenient for them to do so.     
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We enjoyed visiting schools and taking field trips to our Amaolo Nature Sanctuary to introduce 

students to the fascinating world of lichen!  About 300 students learned how to identify different 

growth forms, where lichen grows, and what it tells us about air quality. Students loved hunting 

for lichen, spotting it on trees they pass every day without ever previously noticing it. Worked 

with ten schools to conduct schoolyard inventories, and can continue to monitor for growth 

throughout the years.  

Education 
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Environment Hamilton and volunteers regularly monitor respirable air particulate matter (PM2.5) 

using a hand-held Dylos air quality monitor (3). The monitor measures the actual number of 

particles in 0.01 cubic feet of air using a laser reader, logging particulate readings every 10 

seconds.  

The air quality monitor is used in combination with a compact GPS data 

logger, enabling volunteers to ‘go mobile’ by collecting air particulate 

measurements as they move through the neighbourhood.  

Each device generates a data set that is uploaded to an on-line air 

particulate mapping system, which displays PM2.5 measurements using a 

colour scheme ranging from green (lowest PM2.5 levels) to deep red (very 

high PM2.5 levels). The colour code corresponds to measured levels of PM2.5.  

Areas identified by volunteers as having high PM2.5 levels need to be further investigated and 

action taken to resolve the problem. The map also displays current PM2.5 readings from all three 

provincial Ministry of Environment Air Quality Health Index monitoring stations in the city. These 

stations appear as large circles on the map. The map’s visual representation of PM2.5 levels 

helps to highlight areas with chronic particulate pollution problems. Viewers can click on a 

coloured square to reveal a bar graph display of the monitoring results for that location. There is 

also a detailed chart that summarizes monitoring dates and PM2.5 levels measured on each date.   

 

 

 

(2) A customized Dylos DC1700 air quality monitor was used.  For more information on Dylos monitors see www.dylos.com.   

Monitoring Air Particulate Pollution using technology 

 

A screenshot of the air particulate mapping system - which uses colour coding to highlight high PM2.5 locations.  
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Monitoring Air Pollution using lichen 

The methodology from the 2010 Good Neighbour Campaign was used (see appendix for “The 

Process at a Glance”). Testing both ash and maple trees, McMaster professor George Sorger 

found that there existed a relationship between two common 

lichen species (Physcia millegrana and Candelaria concolor) and 

sulphur dioxide and nitrogen dioxide levels. Areas with a high 

lichen presence have better air quality than those with a low 

presence.  

We surveyed at least eight trees in each of our six 

neighbourhoods: at Bayfront Park in the North End, Beasley Park 

in the Beasley neighbourhood, Powell Park in the Sherman Hub, 

Gage Park in the Crown Point neighbourhood, the McQuesten 

Urban Farm in the McQuesten neighbourhood, and two spots 

along the Beach Strip. Each site presents its own air quality 

challenges, from nearby highways and major arterial roads, to low 

neighbourhood tree cover, to heavy industrial presence. 

Lichen presence for each species was ranked from 0-3 in each of the four quadrants on all four 

cardinal directions of the tree trunk. The average ranking for each species per neighbourhood 

was calculated and mapped. A site score greater than 2 indicates fairly good air quality, 1-2 is 

satisfactory, and less than 1 is considered poor. 

Without the specific tree coordinates for the 2011 inventory, the 2018 surveys were conducted 

at slightly different locations and are not 100% comparable, however general city trends can be 

observed. 
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Candelaria concolor is a bright yellow lichen with small lobes, often found in great abundance on 

trees even in an urban environment (see Appendix for identification tips). In this study, it was found 

in the greatest quantity at the McQuesten Urban Farm, but was nearly absent at the Beach Strip to 

the north. The prevailing winds here come from the industrial sector and from the highway. 

The map below shows the results from 2011. While there is not enough data for a true comparison, 

at a glance there appears to be an overall decline in the abundance of Candelaria concolor.  

 

Lichen we studied: Candelaria concolor 
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Lichen we studied: Physcia millegrana 

 

Physcia millegrana is a common grey tree lichen with lots of powdery soredia. This was most 

abundant in the western area of the city, and decreasingly so towards the Beach Strip. For this 

study, it is unknown what particular pollutants have the greatest effect on each lichen species, so 

the variation in abundance is unclear. 

Below are the results from 2011 showing a range of values with the general trend of poorer air 

quality to the north of the city. 
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Alongside our goal of engaging residents to gather air quality and lichen data, we are pleased 

by our achievements in 2018: 

 We hosted two well-attended workshops: at Bayfront Park on October 14 and at Gage Park 

on October 21, and a nature excursion to the Amaolo Nature Sanctuary on November 10.  

 Throughout our six neighbourhoods in 2018, we inventoried over sixty trees. 

 In 2018, in partnership with the City Forestry Division and about 100 volunteers, we planted 

300 trees along Windermere Basin, a greenspace close to industry and the Queen Elizabeth 

Way, and 300 trees at the Heritage Green Sports Park near Highway 20, Upper Centennial 

Parkway, and the Red Hill Valley Parkway.   

 More than three hundred students participated in hands-on activities learning about lichen, 

air quality, tree inventorying and tree identification in their schools and neighbourhoods. 

 We planted four trees and shrubs at Adelaide Hoodless School with the grade 6/7 class. 

 With thanks to funding from the Ontario Trillium Foundation and the Royal Bank of Canada, 

we offered a Free Tree giveaway of 150 native trees across Hamilton. Addressing space 

concerns in the area, we included a variety of shrub options in our species list. 

With this data, we recommend continued air quality monitoring in these neighbourhoods, using both 

technology and lichen.  We intend to replicate this study in the future to develop a visible sense of the 

air quality changes over time.  We feel strongly that we need to increase our tree canopy because it 

will help improve our air quality, ameliorate lichen biodiversity, and provide many other benefits to 

Hamiltonians.  Being downwind from the heavy industrial area, the poor results along the Beach Strip 

demonstrate the need for priority plantings. Over the past three years, Environment Hamilton and the 

Hamilton Naturalists’ Club have been instrumental in planting hundreds of trees at Windermere 

Basin, just west of this neighbourhood, to try to buffer this area from the polluted air. Further 

opportunities for plantings should be identified in this area. Hamilton residents can help by planting 

native trees in their yards, as the greatest opportunity to increase the urban tree canopy is through 

private property. The low lichen diversity and abundance in urban areas also indicate the need to 

prioritize public transit and reduce exhaust emissions along high-travelled roadways. Lichen diversity 

should also be assessed and monitored in Hamilton over time to track changes in our airshed. 

Achievements 

Recommendations 
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Appendix 

Hand outs created as a resource while collecting lichen data 

(Page 1) 
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Hand outs created as a resource while collecting lichen data 

(Page 2) 

 

Appendix 
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Thank 

you! 

environmenthamilton.org 

hamiltonnature.org 

 


