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Citizen Scientists Arrive



Training Volunteers 



Introduction

• In 2002, ACER, Humber Arboretum, Arborvitae 
and Environment Canada developed a climate-
change experimental site in northwest Toronto. 

• Objectives: 
– training communities in the proper planting, 

measuring and monitoring of  urban forests; 
– investigating benefits of forest planting design and 

selection of species to optimize greater biodiversity 
and ensure increased climatic resilience.





Toronto Heat Island Effect

• The Toronto urban location has a well-
documented warming bias of nearly 4.0°C 
compared to nearby rural sites.

• This degree of warming relative to adjacent 
communities is consistent and within the range 
of anticipated future warming.

• This learning laboratory might serve as an 
indicator to better assess the responses of 
plants to climate change by comparison to rural 
sites.



So Let’s Plant…..in spring too!



Coded Planting Sites



Tree Collar Crew



Mulch Team



Search and Rescue Team



Planting Design

• Nearly 2,160 plants in 2002-03; additional plants 
in 2004 to replace ones killed from mechanical 
damage for a total of 2,230 as of 2009 

• More than 61 different species planted, an 
unprecedented number for a community 
planting; each quadrat with approx. 86 plants, 
spaced 2.5 m apart

• The site was designed to bolster disease 
resistance: no more than 5 to 10% of any one 
species; no more than 20% of species of the 
same genus; no more than 30% of the same 
family. 



… to collect data and have fun!



Analysis

• After initial analysis of all plants, the database 
was stratified based on trees or shrubs that were 
marked as healthy in 2009. 

• A minimum of 5 plants/species and a minimum 
of 5 measurements for each tree/year was 
established as the threshold required to 
meaningfully track growth, given the extensive 
(more than 76%) browsed, damaged, dying, 
missing or dead trees. 



Crown Width 



Change in CW 

S. Maple, W. Spruce, 
B. Poplar, S. Crabapple, 
W. Pine increased in 
CW (cm) around 2.5 X;
much less in others

S. Maple 37-101
W. Spruce 37-100
B. Poplar 16-51
S. Crabapple 14-48
W. Pine 14-33
R.O. Dogwood 34-57
Hackberry 19-25

Humber Arboretum
Healthy Trees in 2009
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Root collar



Change in RCD

    White Spruce and 
White Pine had the 
greatest increase 
in RCD (mm) from 
2002-09.

W. Spruce 22-47
W. Pine 11-36
S. Crabapple 12-28
B. Poplar 17-32
Elderberry 19-27 
Hackberry 20-21

Humber Arboretum 
Healthy Trees in 2009
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Total Height



Change in Total Height

    TH (cm) showed a 
significant decrease 
from 2002-09 for all 
plants, with the 
exception of White 
Spruce.

T. Aspen 96-51

E. Cottonwood 105-47 

B. Poplar 125-76

R.O. Dogwood  84-64

Humber Arboretum
Healthy Trees
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DBH since Ht > 1.3m 



Change in DBH

   Silver Maple, 
Balsam Poplar 
and White 
Spruce showed 
marked growth 
in average dbh 
(mm), with 
values more 
than doubling 
from 2002-09 

Humber Arboretum 
Healthy Trees in 2009
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Volunteer Auditor



Growth Result Summary

• CW (cm) doubled or quadrupled, with White Spruce and 
Silver Maple showing the most crown expansion.

• RCD (mm) increased by 1.5 to 2.0 times in half the 
quadrats (no change in rest). White Spruce and White 
Pine doubled in RCD (mm) (all others had slower growth 
rates).

• H (cm) was reduced by up to 50%; Red Osier Dogwood 
and White Spruce had the smallest  decrease in height.

• DBH (mm) increased by 1.5 to 3 times; Silver Maple, 
Balsam Poplar and White Spruce doubled in DBH (mm). 





BAMBI

• Urban forestry programs need to implement  
BAMBI (Browsing Adaptation and Mitigation 
Biodiversity Initiative).

• Browsing proved to be more of a problem than 
originally anticipated. 

• The take-home message for managers is to 
plant larger-sized trees and trees more resilient 
to deer in the urban landscape and, above all, to 
protect the planted stock with adequate fencing.
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Maple
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“Jungle Walks”



Compelling Case Study

• The Humber Arboretum Climate-Change 
Experimental Site provides a compelling case 
study in biodiversity conservation and climate-
change adaptation and mitigation.

• One of the most valuable lessons learned was 
the importance of community volunteers and 
their participation in benchmarking monitoring 
activities. 

• The project proved that communities can 
maintain a long-term interest in urban forests 
and be proactive about potential climate change. 



Community Action Plan

1. Benchmark current forest biodiversity 

2. Document rates of change 

3. Be proactive: 
- Assess current state of knowledge 
- Monitor past and potential planting sites
- Develop guidelines to design urban forests 

for biodiversity conservation 



A Sense of Wonder



Community Participation

• 2,051 people participated in planting, monitoring 
and measuring over a 10-year period. 

• Of the 2,051 participants, 1,824 were students, 
138 were teachers and 89 were supervisors. 

• 44 educational institutions, comprised of 20 
elementary schools, 22 secondary schools and 
two universities, were involved in the project. 



The Role of Communities

• Community efforts are the driving force behind  
planting, measuring and monitoring of future 
forests. 

• Involvement during the first 7 years is critical 
since the surviving trees have a significantly 
increased likelihood of future productive growth.

• Communities can reverse the rate of loss to 
Canada’s biodiversity linked to human 
development.
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Good News Story

• The urban climate + warming will create new 
opportunities to support more southern tree 
species (Washington, D.C.) 

• 25% increase in habitat biodiversity (native and 
new species) over the next 100 years in s. ON 

• More southerly latitudes have up to 4X the  
species/family than southern Ontario, offering 
insights into potential habitat biodiversity.

• Possibilities for food (nuts, fruits), medicines,  
flowering trees, soil reclamation, wildlife habitat



   Educators can bridge science and 
community by bringing awareness of 

climate change and methods to combat it 

A projected increase in biodiversity entails 
planting native and new species. 

Thus, provided habitats are protected, climate 
change can not only help slow the rate of loss 
but also result in significant increases in 
biodiversity if planned adaptation options are 
implemented.



Conclusion

• The time to implement planned adaptation 
options is now if levels of pre-settlement habitat 
biodiversity are to be re-attained by 2020. 

• The changing climate presents communities with 
new opportunities to plant species never before 
grown in Ontario – including forest species that 
can better adapt to warmer temperatures – as 
well as to conserve native biodiversity. 



Celebrate a great day... 

...in the field! 



Thanks for the 
opportunity 

today!

Hope to hear from you soon
www.acer-acre.ca

905.891.6004
905.275.7685
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