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Front cover photo—TDSB school
Birch Cliﬀ PS
The school runs parallel to Kingston Road (a main artery into the city centre). The picture
shows us what a large piece of Toronto’s urban forest is right on one of our school grounds. It
is a centre of community acivity at all times of the day. The Nature Study Area with its log
seating was installed eight years ago and has become part of many teachers’ outdoor
classroom.
Back cover photos—TDSB schools
Dixon Grove JMS
This school was the site of the Board’s first experiment with planting trees in planters to
provide some shade in a large asphalt play area. The planters serve to divide the area, giving
the junior and middle school students their own areas to play. The planter arrangement
provides seating and some shade which of course continues to increase with each passing
year. These trees also reduce the heat island eﬀect created by the asphalt surface in this
micro‐area.
Chester Le Junior PS
The once very barren grounds at this school have become a rich and diverse green space, a
place for the larger community as well as the school itself. Nearly 60 trees have been planted.
A great variety of opportunities for learning and play are oﬀered by the outdoor classrooms,
play equipment, chess rocks, a walking trail, and lots of places for sitting and socializing. All of
the trees are native, providing both shade and cooling.
Bennington Heights
This project was part of the Playground Learning Environment (PLE) program and was the
early phase of a master plan developed by a TDSB landscape architect. The outdoor classroom
invites teachers to make connections between the landscape and the curriculum. The rocks
for seating were placed near the already‐existing mature trees to take advantage of the
shade. Most of the yard is sunny; this project, with the planting of additional new trees, gives
students a place to shelter from the sun and the heat.

Back cover photos—TCDSB schools
St. Eugene and Holy Angels in the Toronto Catholic District School Board have undertaken tree
planting projects that combine several design ideas. Our thanks to the TCDSB for sharing these
photos with us.
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Preface
You never let a serious crisis go to waste
‐Rahm Emanuel

Spur to action: the emerald ash borer infestation reaches TDSB grounds
The emerald ash borer infestation was discovered on Toronto school grounds in 2012 and
it is spreading fast. Injection of still‐healthy trees with a proven bio‐pesticide is the only
defense against this Asian beetle; otherwise, once trees are infested they die. Staﬀ piloted
the bio‐pesticide last summer, and will do large‐scale injection this summer. While this
crisis poses an immediate problem for the Board, but it is also oﬀers an opportunity to
address long‐standing problems with trees on school grounds.

An urban forest in a school board?
The TDSB is unique in the sense that it has responsibility for green spaces located
throughout all corners of Canada’s largest city—even in parts of the city not well‐served by
Toronto’s extensive network of municipal parks.
Of course, the Board’s 36,000 trees do not make up a forest in the traditional sense. But
they do form an important part of the larger canopy of trees located on public and private
property across the city. The Urban Forest Management Plan is designed to start the Board
on the path towards creating the kind of urban forest that we want for our students today,
and for the generations to come.
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Five issues to be addressed in an expanded forest management plan
1. More trees are needed in active play and gathering areas
We have been planting trees in the wrong places for optimum benefit to students—at the
front of schools (away from students) and along the back perimeter of school grounds
(where most students do not go). A lot more trees need to be planted closer to where
students gather and play so that they at least have the option of shading themselves from
UV radiation, rated by the World Health Organization as a Group 1 carcinogen (known to
cause cancer in humans).
2. The disparity among schools in the number of trees and access to shade
There is a disparity in the number of trees and access to shade among schools across the
city. Schools in older, more established parts of Toronto tend to have dense tree canopies
that oﬀer students opportunities to gather and play in shaded areas. Many schools in the
suburban parts of the Board in particular have few trees. A concerted eﬀort, over many
years, will be required to make the distribution of trees and shade more equitable. All
students deserve access to shade, not just those who live in certain neighbourhoods.
3. The current lack of biodiversity in our urban forest
Fifty‐one percent of our urban forest is made up of just 3 diﬀerent species—ash (18%),
maple (21%) and locust (12%).
The fact that we have been planting too many of the same kinds of trees for generations
means that we are vulnerable to more blights and infestations as the climate changes and
invasive species become more common.
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Five issues to be addressed in an expanded forest management plan (cont’d)
4. High rates of damage among existing trees
Extensive analysis by University of Toronto graduate forestry students reveals that 70‐75%
of our trees have suﬀered trunk damage from lawn mowers and string trimmers or student/
neighbour vandalism. Out‐of‐date planting techniques and insuﬃcient maintenance mean
that many trees have become girdled over time by the wire ties intended to stabilize them
when they were first planted. Excessive soil compaction at the base of trees is also
widespread. Most of the damage can be prevented. Planting trees properly with protective
cages, combined with a good mulching program, would significantly reduce lawn mower
and string trimmer damage and keep students far enough away from the base of trees to
minimize the impact of excessive soil compaction. Ongoing monitoring and maintenance
would also ensure that problems are identified and addressed before the damage becomes
irreversible.
5. Rising temperatures
A 2012 City of Toronto report predicts that thirty years from now:


Average summer temperatures in the city will rise by 3.8oC



The number of days with temperatures greater than 30oC will increase from 20 to 66



The number of days with the humidex above 40oC will rise from 9 to 39, and



The number of days a year above 24oC will grow from 31 to 180. Twenty‐four
degrees Celsius is the temperature at which many people turn on air conditioning

Under these conditions, all schools will need abundant shade.
These temperatures will also put extreme pressure on trees on school grounds and
will require a lot more eﬀort and expertise to keep them healthy.
For more examples of the predicted weather changes in Toronto, see Appendix A:
Projected Future Weather Changes Compared to Recent Weather.
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Urban Forest Management Plan
In response to the immediate crisis, staﬀ proposes an urban forest rather than an emerald
ash borer management plan. In a climate‐changing world, the Board needs to address
more than the immediate impact of this single invasive species. We need a broader
strategy that will help us create a healthy, vibrant, and diverse urban forest over the
medium and long term.
The plan has two components:
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The guiding principles set forth the high‐level components of the plan that need to be
followed over the years.



The quick‐starts are the actions that the Board can take in its first year of
implementation.
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Guiding Principles
The implementation of the urban forest management plan needs to be guided over time
by the following principles.
1. Protection from invasive species. Protect trees from invasive species and other blights
in accordance with the best forestry practices and within the financial means of the
Board.
2. Adoption of proven planting standards. Plant trees following up‐to‐date standards
proven to protect trees under the relatively harsh conditions found on school grounds.
3. Ongoing stewardship. Create a visible culture of stewardship that reflects trees’
importance in an urban environment, in a climate‐changed world, through on‐going
best practice maintenance.
4. Comprehensive tree planting program. Establish a tree planting program that results
in a vibrant, healthy, and diverse urban forest across all schools in the Board.
5. Tree planting in active play and gathering areas. Shift away from the traditional
practice of planting trees at the front of schools and along the perimeter of grounds to
planting more trees in active play and gathering areas, including asphalt areas located
closer to school buildings.
6. Student and community involvement. Be more active in involving students and the
community in tree planting, in being stewards of the Board’s urban forest (e.g.,
through the creation of more Nature Study Areas and by establishing tree nurseries),
and in engaging students in the study of trees and urban ecology.
7. Partnerships and alliances to increase capacity. Increase the Board’s capacity to
create and sustain a healthy and vibrant urban forest by establishing alliances and
partnerships with other levels of government, non‐governmental organizations, and
post‐secondary institutions to provide the Board with greater expertise and depth of
experience in developing its urban forest.
8. Adequate staﬀ expertise and training. Develop the expertise of Board staﬀ,
particularly within Facility Services, by providing hands‐on training in best practices for
existing employees.
9. Evidence‐based decision‐making. Improve the on‐going monitoring and analysis of the
Board’s urban forest and use this information to better guide and inform decision‐
making.
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Quick‐starts
There is a significant gap between what needs to be done to establish a healthy, vibrant, and
diverse urban forest and what we have the capacity to do in the short term.
Rather than trying to do too many things at once, the following set of quick‐starts is designed
to focus our limited resources on the areas of greatest need and to begin taking steps to build
the capacity to achieve more in the future.
The Board will:
1. Protect 1640 of its ash trees through the bi‐annual injection of a bio‐pesticide One
hundred and thirty nine trees were treated in 2012 which means that another 1501
will need to be injected in 2013.
Fine‐tuning the selection criteria, applying the criteria to the Board’s inventory of
trees, training staﬀ to assess the health of the trees, and then visiting hundreds of
schools between April and September to inject the trees with the bio‐pesticide will be
a major critical undertaking. Because the trees need to be injected before they are
infected, this action has to be our top priority.
Note: the City of Toronto will be injecting 13,000 ash trees in 2013 at an estimated co
st of $2.4 million.
2. Establish a dedicated maintenance crew to support the stewardship of the Board’s
urban forest
The crew will be established by re‐assigning and providing new training and
supervision to 4 general maintenance staﬀ members already working in grounds. Its
first priorities will be to inject 1501 trees in 2013 and to install protective caging on
hundreds of young trees already planted on our grounds.
In future, the crew will provide the Board with the capacity to care for new and
existing trees, support a better mulching program, increase the number of Nature Stu
dy Areas, and work with a few schools to establish tree nurseries.
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Quick‐starts (cont’d)
3. Double the Board’s large tree planting program from 210 trees at 30 schools a year to
420 trees at 40 schools
As outlined above, doubling our tree planting eﬀorts would take 12 years just to replac
e the trees that will die. Therefore, the sooner we start to increase our planting eﬀorts,
the better.
4. Mandate that all trees are planted in accordance with the Board’s approved tree
planting guideline
Planting trees requires significant time, eﬀort, and financial resources. To ensure that t
his investment is not wasted, trees need to be planted following best practices, which
include the provision of a properly‐installed protective cage and adequate mulch. For
this reason, all stand‐alone trees planted outside of Nature Study Areas will be planted
in accordance with the Board’s Tree Planting Guideline shown in Appendix B.
5. Direct revenue from the recoverable components of the Board’s electronic waste and
from school‐based electronic waste campaigns to establishing and maintaining tree
nurseries at selected schools
The shortcomings of the Board’s current large tree planting program are: (1) the trees, p
urchased from commercial nurseries, are genetically cloned, and therefore highly
susceptible to future blights and invasive species, and (2) students cannot usually do
more than help to care for the trees once they are planted. Thus the educational
potential for equipping our students with knowledge and competence to work with
nature in taking real‐world positive action is mostly untapped.
As part of a long‐term solution, the Board will work with a few schools to establish tree
nurseries on our grounds. Students would be involved in all stages of the process, from
collecting genetically diverse seeds from native trees in ravines and local parks, to
caring for the seedlings and saplings as they grow, and then finally transplanting and
caring for them.
The revenue needed to support the nurseries will come in part from electronic waste re
venue and be directed into the Board’s Environmental Legacy Fund. It will then be
allocated through the School‐based Project Fund using criteria outlined in the Legacy
Fund’s Terms of Reference.
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Quick‐starts (cont’d)
Local schools will play a major role in the nurseries, but would also be supported by
central support staﬀ (including the dedicated maintenance crew outlined above).
Community partners may also play a role in helping to make the tree nurseries
successful over the long periods of time required.
6. Increase the rate of inventorying trees on school grounds
University of Toronto forestry students have been employed during the summer for
the last 9 years to inventory the Board’s trees. So far, two‐thirds of our schools have
been surveyed.
To increase the survey rate, we will double the number of students employed from 2
to 4.
The survey is important because we cannot protect trees that are not in our inventory.
7. Establish a partnership with the University of Toronto to support a PhD study of the
TDSB’s urban forest
To achieve this objective, the Board will make an annual financial contributioon for 4
years to support the PhD program of one student whose thesis will focus on the study
of the TDSB’s urban forest. The student’s work will inform the Board’s urban forest
management plan with the most current knowledge of urban forest ecology.
8. Manage the risks associated with the large number of ash trees expected to die
within the next few years
Staﬀ will also review guidelines provided by the Board’s property and liability insurer
Ontario School Board Insurance Exchange (OSBIE) for managing risks associated with
trees on its school grounds.
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Appendix A: Projected Future Weather Changes
Compared to Recent Weather

Weather
Type

Extreme
Precipitation

Extreme
Rainfall

Extreme
Snowfall

Units

Annual
Weather
2000 2009

Annual
Weather
2040 2049

Maximum Amount in One Day

mm

66

166

Number of Days with More Than 25mm

days

19

9

Mean Annual Daily Maximum

mm

48

86

100 year Return Period Maximum Daily

mm

81

204

10 year Return Period Maximum Daily

mm

62

135

10 year Return Period Maximum Hourly

mm

20

39

Maximum Amount in One Day

mm

66

166

Number of Days with More Than 25mm

days

16

9

cm

24

18

days

16

3

C

33

44

days

20

66

events

0.57**

2.53

C

- 17

-11

Number of Days with Temperature < -10 oC

days

25

0

Number of Days with Temperature < -0 oC

days

128

70

Parameter

Maximum Amount in One Day
Number of Days with More Than 25cm

Extreme
Heat

Maximum Daily Temperature
Number of Days with Temperature > 30 oC
Number of heat waves" (>3 consecutive days
> 32 OC*

Extreme Cold

10

Minimum Daily Temperature
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Appendix A: Projected Future Weather Changes
Compared to Recent Weather (cont’d)

Weather
Type

Wind Chill

Annual
Weather
2000 2009

Annual
Weather
2040 2049

C eq.

-24

-17

days

12

0

Number of Degree Days > 24 oC (A/C
required)

degree
-days

31

180

Number of Degree Days > 0 oC

degree
-days

3452

4587

Number of Degree Days < 0 oC (Heat
required)

degree
-days

440

66

Maximum Hourly Wind Speed

km/hr

92

48

Maximum Wind Gust Speed

km/hr

130

75

days

1

0

C eq.

48

57

days

9

39

Average Number of Storms per Year

30

23

Average Number of Summer Storms per Year

16

17

Average Number of Winter Storms per Year

14

6

Parameter

Extreme Daily Wind Chill
Number of Days with Temperatures > 20 oC

Degree Days

Extreme
Wind

Number of Days with Winds > 52 km/hr
Humidex

Maximum Humidex
Number of Days with Humidex > 40 oC

Storms

Units

o

o

Source: Toronto's Future Weather & Climate Driver Study: Outcomes Report, October 2012
Available at http://www.toronto.ca/legdocs/mmis/2012/pe/bgrd/backgroundfile-51653.pdf
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