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Abstract
During World War II the Government of Canada sought land for a hospital and asked the City of
Toronto for a site. Toronto chose Sunnybrook Park, and extolled the health benefits of its trees,
woodlots, creeks, fields and wildlife. The hospital opened in 1948. In Sunnybrook’s first
decades, patients and staff enjoyed its natural beauty. Hard surface covered 12% of the hospital’s
42 hectares. By 2018, Sunnybrook’s greenspace has diminished. Sunnybrook today offers
parking for over 4,500 cars. Today hard surface covers 52% of the hospital land. University of
Toronto interns in 2018 assessed Sunnybrook street trees using the Neighbourwoods protocol.
There is evidence of tree stress: Increase in hard surface under Sunnybrook street trees has a
statistically significant impact on crown defoliation. Recommendations include (1) new
transportation solutions to avoid need for more parking lots, (2) situating new buildings on
existing hard surface to avoid tree loss, (3) improved tree planting methods, and (4) reconnecting
Sunnybrook patients and staff to the hospital’s ample remaining trees, greenspace and woodlots.
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Introduction
On the afternoon of July 31, 2018, a hot sun beat down on Sunnybrook Health Sciences
Centre. When Antonio Pergola took his ailing mother, Giuseppina, from her bed to get some air,
he pushed her wheelchair out of D Wing, across a lawn and into the shade of an Austrian pine
(Pinus nigra) tree. The drone of cicadas filled the air. Giuseppina, 81, wore a blue hospital gown.
She had spent a month recovering from an injury to her head. Mother and son gazed south at a
forest that drops down to a ravine.
“This is where she likes to go,” explained Antonio. “It reminds her of the village where she
grew up, outside Napoli.” (Appendix 1).
But this shady spot will soon disappear. The City of Toronto has granted Sunnybrook
permission to cut down this pine and 37 other trees, 23 of them greater than 30 cm in diameter at
breast height, to build a new wing. (Appendix 7).
Hospital visionaries chose Sunnybrook's location, on a lush plateau surrounded by
forested ravines, for its healing value. Sunnybrook's architect, Hugh C. Allward, noted in 1948,
the year the hospital opened, "A clear running stream adds charm to a broad valley available to
patients and their friends." (Allward, 1948). A growing body of scientific evidence underlines
the health benefits of therapeutic landscapes and restorative environments as cures for physical
and mental illness. Studies also show access to greenspace improves job satisfaction for hospital
staff, and reduces hospital costs by speeding patient recovery (Van den Bosch, 2018).
Yet at Sunnybrook, green oases are disappearing. The hospital is less carbon sink and
more heat island. The hospital features busy roads, garages and parking lots for close to 5,000
cars. Tractor-trailers roar in delivering food, linens and Coke. A sign -- each letter a metre high -on the side of M Wing, the main hospital entrance building, announces the “F. W. Thompson
Anxiety Disorders Centre”; the sign looks over a labyrinthine multi-storey parking garage of the
sort that provokes anxiety in any average person. Sunnybrook now looks less like High Park and
more like Yorkdale Mall. Parking costs $4.75 per half-hour.
8

Sunnybrook in recent years has focused on technology and medicine; still, some at the
hospital understand the contribution of its natural assets to health and wellbeing. Rohan
Harrison, a landscaper who heads the hospital’s grounds departments, has published several
booklets on the health benefits of this hospital’s greenspace (Harrison, 2014). "I don't think there
are many who have put as much energy as us into protecting the greenspace of the organization,"
says Lou Fernandes, who has worked at Sunnybrook 34 years and is director of environmental
services. "But it's a competing interest in a big way, and it's constantly under threat" (Fernandes,
2018).
All is not lost. This past summer Sunnybrook hired two forestry interns, including me, to
assess its trees. Over three months we evaluated more than 1,200 trees (Appendix 4) and
sampled the trees and vegetation in the hospital's woodlots (Appendix 9). Many of the trees are
healthy, though Sunnybrook faces forestry challenges. Those challenges include a lack of
diversity leaves trees vulnerable to disease; invasive species such as buckthorn, dog-strangling
vine, garlic mustard and Norway maple are asserting dominance in the hospital's woodlots; and
most trees are either very old or quite young, suggesting that hospital has a challenge nurturing
trees to maturity (Appendix 4). Still, the hospital has an opportunity to reconnect with its forests
– a unique feature of which no other comparable hospital in Canada can boast – and to leverage
its green assets to increase patient health and staff wellbeing.

Literature review/Current state of the problem

Exhortations for humankind to seek solace and restoration through contact with forests
and nature began almost as soon as the industrial revolution pushed people from the countryside
and into cities (Van den Bosch, 2018). Henry David Thoreau, in his 1851 essay Walking, said he
needed four hours a day sauntering through the woods and fields to preserve his health.
(Thoreau, 1862). Medicine for John Muir, the 19th-century naturalist, came in the form of epic
ramblings among the mountain peaks of California (Muir, 1894). Frederick Law Olmsted, the
planner who designed New York’s Central Park in 1857 and Montréal’s Parc du Mont Royal in
1876, noted that natural scenery works the mind without tiring it, rests you and gives you new
energy (Olmsted, 1865).
9

Western medicine has succeeded in limiting communicable diseases. Health interventions
have extended life expectancy, but increasing depression and other mental illnesses suggest that
in the developed world, overall wellbeing is on the decline (Townsend, 2018). In Canada, three
in five people now live with chronic non-communicable diseases (Canada, 2013). A growing
body of research shows how contact with nature can help to overcome these challenges. Between
1972 and 1981, Roger Ulrich studied 46 patients (30 women and 16 men) recovering from gall
bladder surgery in a hospital in suburban Philadelphia. Half the women and half the men looked
out their hospital window at a small stand of leaf trees; the other half saw a brick wall. Patients
with the tree view recovered from surgery more quickly; patients with the wall view healed
slowly and needed greater doses of potent drugs (Ulrich, 1984).
Researchers conducted 86 interviews about gardens at three hospitals in Australia in
2012-2014, and found that patients and staff in the gardens became more relaxed, and felt
rejuvenated (Zupancic, 1995). Two researchers at Carleton University in Ottawa in 2012
conducted studies of more than 300 university students and more than 400 community members
and concluded that “nature relatedness” has benefits for happiness. The researchers observed
more benefits for community members than for students (Zelenski, 2014).
How does nature help the brain? Mental health researchers propose Attention Restoration
Theory to explain these benefits: the need for directed attention diminishes in forests, permitting
the brain’s directed-attention machinery a chance to reset (van den Berg. A.E., 2018). To test this
theory, in 2012 researchers from the University of Michigan and Baycrest Health Sciences
Centre in Toronto asked 20 people diagnosed with multiple depressive disorder (MDD) to think
about a negative memory. Ten patients then walked through Ann Arbor, Mich.; the other 10
walked through the Ann Arbor Arboretum. Subjects returning from the nature walk showed
improvements in mood, compared to those who took the urban walks (Berman, 2018). Similarly
in Japan, researchers studied 24 parks, each with 12 people, and found that when people spent
time in these parks their pulse slowed, their blood pressure dropped, and their mood improved
(Park, 2010). The City of 1Toronto reviewed 106 recent studies on the health benefits of the
natural world; 92% of the studies found a statistically significant relationship between green
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space and mental health (Zupancic et al 1995).
Why? For one thing, nature features patterns that recur on finer and finer scales, known
as fractal objects, such as the branches of a tree. Research shows that looking at fractals is not
just enjoyable, but also lowers stress (van den Bosch, 2018). Sounds of trickling water, waves,
bird songs and rustling leaves have positive impacts on health. A natural setting gives people
suffering from poor mental health an opportunity for alone time, in a peaceful place where they
do not have to talk to anybody. (Grahn, 2008).
Other research found that the presence of trees increase the number of
people interacting in those spaces. Trees are most important because people used the
spaces more and stayed longer when there were trees around (Sullivan, 2004). Researchers in
China chose 24 elderly subjects with hypertension. Of these, they sent 12 to a week’s stay at a
hotel in White Horse Mountain National Forest Park, in Zhejiang, China; and the other 12 to a
hotel in a city area in Hangzhou for a week. Those who went to the forest came back with lower
systolic and diastolic blood pressure and reduced heart rate, compared to those in the city. The
researchers conclude that forest bathing can help with hypertension in older people (Mao, 2012).
Greenspace and trees can also improve health outcomes for the less fortunate.
Researchers in California chose 78 parents in low-income families and found that the parents’
stress level decreased as a function of the number of park visits they made in a week (Razani,
2018).
Rohan Harrison, the head of the Grounds department at Sunnybrook, cited the health
benefits of nature in his own writing, where he notes that the landscape is not an amenity but
rather a necessity at the hospital (Harrison, 2014).
Almost 40 years ago, the Japanese coined a phrase for the forest walk cure: shinrin yoku,
or forest bathing. Dr. Qin Li, in his 2018 book Forest Bathing, cites his own research and studies
by others to say that a walk in the woods, often in groves of towering Japanese cypress, or hinoki
trees, can reduce blood pressure, lower stress, lower blood-sugar levels, improve concentration,
lift depression, improve energy, boost the immune system and increase anti-cancer protein
11

production (Li, 2018).
Phytoncides are natural oils that trees release to protect them from bacteria, insects and
fungi (Li, 2018). Li incubated Natural Killer cells (white blood cells in our bodies that attack and
kill unwanted cells) with phytoncides from Japanese trees, and found an increased presence of
anti-cancer proteins in the cells. Japanese researchers in 2015 attached odour bags containing
hinoki cypress oil on the chests of 13 female university students, and found that the tree scent
helped the parasympathetic nervous system, sometimes called the rest and digest system. They
concluded that smelling hinoki oil relaxed their study participants (Ikei, 2015).
An Ottawa physician, in a New York Times article about forest bathing in the
Ottawa Valley, reports that, last year, Atlanta’s Northside Hospital Cancer began to offer forest
bathing. Twelve cancer patients recently signed up for a session (Kalaichandran, 2018).
Visionaries chose Sunnybrook’s location because they understood the importance of
nature to healing. During World War II, the Canadian military sent many of the badly wounded
veterans pouring into Canada into a converted cash register factory at Christie and Dupont streets
in Toronto. The Torch, a newspaper for veterans, in a 1943 editorial heaped scorn on what was
then the chief orthopaedic military hospital in Canada. Along with “ramshackle, inflammable
additions,” the Torch noted that the vets did not have access to adequate light or recreational
areas. (The Torch Editors, 1943) Chief among the complaints was the hospital’s industrial
location. The editorial reported that Dr. Herbert A. Bruce, a Member of Parliament and medical
doctor, visited the Christie St. location in 1943 and found linen, clean in the morning, covered by
afternoon with dirt and dust from passing trains (The Torch Editors, 1943).
Responding to political pressure, the government of Canada decided to build a new
veteran’s hospital in Toronto. Records show that decision-makers sought a site with natural
attributes that would aid in healing. Ottawa asked the City of Toronto for a location. The city’s
Board of Control considered 16 sites, including Casa Loma, High Park, Castle Frank and the old
Knox College at Spadina Circle. In a report dated Sept. 15, 1943, the board chose Sunnybrook,
listing “scenic features” among its winning attributes: “East: Park. North, West, South: open
spaces and large estates” (Board, 1943).
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The city of Toronto had received Sunnybrook Farm in 1928 as a park, from Alice M.
Kilgour, widow of Joseph Kilgour, a paper company owner, horseman and yachtsman. It was a
beautiful place. A.J. Casson of the Group of Seven, told a Sunnybrook interviewer that this was
his favourite place for sketching:“My wife and I would walk down here usually in the evening
and stay until dark. There were a lot of wild animals on these grounds: pheasant, fox, and I even
saw a deer which had followed the Don River” (Romain, 1988). Since Mrs. Kilgour had
stipulated that the farm be used as parkland, the federal government needed permission for the
transfer of the lands for military hospital use (Veterans' Affairs, Dept. of , 1948).
The booklet for the cornerstone-laying ceremony, in 1945, made clear that Ottawa chose
Sunnybrook for the new hospital because its natural beauty made it suitable as a place of healing:
“Situated on flat tableland, surrounded by the beautiful acres of Sunnybrook Park,
Sunnybrook hospital was designed as a memorial to Canada’s gallant veterans,” the brochure
reads. “Lovely rolling fields and woods stretch out from the plateau on which the buildings are
being erected, with a tributary of the Don River running through a ravine on its southern
boundaries” (Veterans' Affairs, 1945).
In 1948 the builders of Sunnybrook placed a bronze plaque on a stone pillar at the
main gate to the new hospital. The plaque reads: “These beautiful grounds donated to the City of
Toronto as a memorial park in honour of the late Joseph Kilgour were with the gracious consent
and approval of the heirs to the Kilgour estate conveyed to the Dominion government in the hour
of Canada’s crisis to be used as a place of healing for those who sacrificed and suffered for the
preservation of Canada’s freedom.”
Marian Lorenz found a job at Sunnybrook at age 17 and worked at the hospital for 50
years, 1954-20014. She regaled me with stories of the early days at the hospital, when she came
to work by bus (in those days few people drove cars). She remembers a peacock and foxes that
scampered about, and how she and friends would spread out a blanket for picnics at lunchtime,
on a lawn that the hospital has since replaced with a parking lot. She recalls how vets hoed the
gardens at Sunnybrook, where they grew fresh produce for the hospital kitchen. Those gardens
are now parking lots (Lorenz, 2018).
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“The patients who came up here from Christie felt that they were coming to paradise,”
Lorenz told me, between sips of Tim Hortons coffee. “For any patient it was psychologically
uplifting, to be able to look out the window and see trees and beautiful surroundings, as opposed
to concrete and cement. Because it didn't matter which exit or entrance there was to the hospital
at that time, every single one of them opened up to greenspace, and that would be lawn and or
trees, or flowers. These were beautiful areas where ambulatory patients could be walking about
in their free time, those who were not ambulatory -- certainly a great many were in wheelchairs-could be taken out by the staff, by the nurses, by the orderlies and taken for a stroll anywhere
around the circumference of the hospital, and enjoy the visual beauty of the landscaping that
surrounded the hospital.” Lorenz feels the greenspace helped the patients heal. “I think it played
a key role for many, and I think that was particularly true for those patients who had fractured
minds as opposed to fractured bodies” (Lorenz, 2018)
The program for the 1985 expansion that Sunnybrook dubbed a “Big Dig” extolled the
virtues of “more than 90 acres of picturesque parkland, a setting treasured by patients and staff
alike” (Sunnybrook, 1993).
Goals and objectives
Those who built Sunnybrook chose a natural location that would maximize the healing
potential of nature. A huge body of research over the past 30 yearss confirms the healing benefits
of nature and trees. Therefore, the goal of my research is to ask the question: does Sunnybrook
still function for a key intended purpose, to offer patients and staff the natural surroundings and
woods that can promote healing? To measure this, we need to know what has happened to the
greenspace and trees in the 70 years since Sunnybrook opened. I also wanted to know whether
Sunnybrook patients, visitors and staff value trees and greenspace.

Materials and Methods
In August 2018, at my request, Sunnybrook posted the following question on its
Sunnynet intranet site: “Do you believe that contact with trees and green space, known in Japan
as ‘forest bathing,’ can relieve stress and speed healing?” (See Appendix 1)
14

My research colleague Joanna Yu and I conducted another survey to measure
Sunnybrook staff’s enthusiasm for the great outdoors. In June, during an “Earth Matters”
symposium, 126 staff filled out a paper ballot survey. We asked what staff thought Sunnybrook
had in greatest numbers: beds, parking spaces, or trees? We also asked what they wanted: more
trees, or more parking? And we asked what they thought was the most important attribute of
Sunnybrook: trees and greenspaces, parking, architecture, or collection of eateries? (Appendix 3)
From June 6 to Aug. 30, 2018, Yu and I assessed the hospital’s trees and woodlots,
working from 7-3 p.m. every day. To assess single trees, we used the Neighbourwoods protocol,
a tree evaluation tool developed at the Faculty of Forestry, to assess 1,205 single trees at
Sunnybrook’s Bayview Campus. We plotted each tree on a map, using a Samsung tablet loaded
with Collector, an application that uses Geographic Information Systems. We assigned a number
to each tree. Using a DBH tape, a Suunto clinometer and a range finder, for each tree we
measured 30 attributes. These include: species, location, number of stems, height, diameter at
breast height (DBH); crown width and height to base of crown; health of crown, branches and
trunk; root girdling; recent trenching; and conflicts with utilities, sidewalks, buildings, signage
and other trees. Another measure that we made of the trees at Sunnybrook was “percentage hard
surface” – we estimated, between 0 and 100, the percentage of the surface under the dripline of
the tree that was either concrete or asphalt. (Appendix 4).
In areas where the forest is too dense to measure every tree, we mapped out five plots of
400 m^2 and examined each plot using the Vegetation Sampling Protocol (VSP). The data on
trees, shrubs and all other vegetation in these forest plots offers some sense of the composition
and health of forested areas at Sunnybrook Bayview.
The two of us took turns estimating the parameters such as percentage hard surface: one
day one of us would make estimates while the other recorded results, the next day we would
change jobs; this reduces bias in the data collection.
Throughout the summer I conducted interviews with senior staff at Sunnybrook, along
with interviews with staff and patients on the grounds of the hospital. I also spent time in the
Sunnybrook archives researching the history of the hospital. In addition, I researched the
15

hospital’s history at the City of Toronto Archives.
The challenge with the Sunnybrook tree data is that we only have one year: 2018. Many
of the trees have circular metal tags nailed to their trunks; on the tags are numbers that range up
to four digits. The hospital was unable to provide us any information about these tags.
I did obtain a topographical maps survey of Sunnybrook hospital,
created in 2004 by the Toronto land surveyors Speight, Van Nostrand & Gibson
The survey identifies each tree as coniferous or deciduous and indicates the DBH. (Appendix 8)
However, no one could give me this tree data in a format such as Excel.
One way to measure the evolution of a landscape is to track the change in hard surface.
Trees cannot grow in hard surface and struggle when hard surface surrounds them therefore the
spread of hard surface can affect the number of trees or potential trees (Mullaney, 2015). I used
archival aerial images of Sunnybrook hospital’s grounds to measure the change in hard surface.
Using the ArcGIS software ArcMap 10.6.1 at the Map and Data Library, Robarts Library, I
clipped a shapefile indicating the contours of the hospital’s property to a historic aerial
photograph of the site (Fig. 1). Using an aerial black and white photo taken in 1947, when
construction of the hospital was near completion, I traced with ArcGIS the hard surface of
Sunnybrook hospital. Then, I then traced polygons in order to calculate the percentage of hard
surface at that time. I then used an aerial colour photo to assess percentage hard surface in 1992
(Fig. 2). Then I used an Esri basemap satellite photo to measure percentage hard surface in 2016
(Fig. 3). By subtracting the percentage hard surface then from the percentage hard surface in
more recent images, I was able to calculate the change in hard surface at Sunnybrook over time.
Results
Polls we conducted in summer 2018 suggest that Sunnybrook staff treasure the
greenspace and trees of the hospital. At Sunnybrook, 747 staff responded to the intranet question,
“Do you believe that contact with trees and green space, known in Japan as ‘forest bathing,’ can
relieve stress and speed healing?” Of those, 88.2% clicked “yes.” (Appendix 2).
The survey we created for the Earth Matters showcase in June, 2018 drew 126 responses.
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Of respondents, 91% said they want more greenspace and trees at Sunnybrook, compared to 9%
who wanted more parking. (Appendix 3) Asked what they value at the hospital, 85% picked the
greenspaces, 11% picked architecture, and less than 3% picked the eateries. We also asked which
they thought Sunnybrook had the most of: beds, parking spaces or trees? Sixty-eight per cent
believed Sunnybrook has more trees.
This may be true: but only just barely. Rohan Harrison, head of the hospital’s Grounds
department, estimates, based on a 2004 inventory and plantings, that Sunnybrook has 4,667 trees
(Appendix 5) – just a few trees more than the 4,535 parking spots at the hospital, according to
Solomon Ayeneababa, head of the hospital’s parking department. (Appendix 6). And parking
spots may soon surpass trees: “Right now we have a serious shortage of parking spaces for
staff,” Ayeneababa said. (Ayeneababa, 2018).
The hospital was much greener when it opened. In the 1940s and early 1950s, very few
employees or visitors drove cars. Nurses lived on site: Designers built H Wing as housing for
300 nurses. H Wing opened with ten underground parking spots. Staff cooked meals and washed
linens in-house; today trucks deliver food and linens.

Fig. 1: This image traces in yellow the hard surface of Sunnybrook based on an aerial
photograph from 1947. In 1947, of the hospital’s 41.77 Ha, 5.5 Ha, or 12%, was hard surface.
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At its opening, the hospital boasted huge expanses of lawns and almost no parking.
When Sunnybrook first opened, my measurements show that, of the hospital’s 41.77 Ha, 5.5
Ha, or 12%, was hard surface.

Fig. 2: An aerial image of the Sunnybrook Bayview campus in 1992. The hard surface at
Sunnybrook had grown to 17.6 Ha. Sunnybrook was now covered with 42% hard surface.
By 1992, I found, the hard surface at Sunnybrook had grown to 17.6 Ha. Of
Sunnybrook’s campus, 42% was now hard surface. Today the hard surface at Sunnybrook
has spread to 22.1 Ha, based on a 2016 satellite image. Today hard surface covers more
than 52% of the hospital grounds.

18

Fig. 3. By 2016, the hard surface at Sunnybrook was 22.1 Ha. More than 50% of the hospital
grounds is now hard surface.

Percentage hard surface

60%
50%
40%
30%
20%
10%
0%
1947

1992

2016

Percentage hard surface has grown at Sunnybrook
Fig. 4: Percentage hard surface has increased since Sunnybrook opened from 12% of hospital
grounds to 52%.
Despite the growth in hard surface at Sunnybrook, the hospital today does have many
trees. Yu and I assessed 1,205 trees using the Neighbourwoods protocol. More than half of
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these trees, 715 trees, are growing in grass. The rest have some percentage, ranging from
5% to 90%, of hard surface under the tree’s dripline.

70
153

257

715

0%
5-15 %
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Hard surface under street
trees at Sunnybrook. N=1205
Fig. 5: Of 1205 street trees at Sunnybrook’s Bayview campus, 715 grow in grass. The rest grow
in some hard surface, ranging from 5% to 90%
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Fig. 6: Health attributes of affected street trees at Sunnybrook. Researchers ranked trees 0-4.
For defoliation, for example, 0 means the tree has only trace defoliation. 1 indicates < ¼
defoliated. 2 indicates ¼ to ½ defoliation. 3 indicates a tree that is more than ½ defoliated.
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I wanted to measure whether the growth in hard surface at Sunnybrook has an
impact on the street trees at Sunnybrook. To measure this effect, I used the Neighbourwoods
data, which paints a picture of the health of the street trees at Sunnybrook. For example, some
trees suffered from one or more symptoms of health challenges, such as reduced crown,
unbalanced crown, defoliaiton, weak or yellow leaves, confined space or recent trenching.
Does the hard surface around the dripline of a tree affect tree health? I used the statistical
analysis program R Studio to see whether a change hard in surface under the dripline of a tree
affected defoliation, which is one measure of the health of a tree. An analysis of variance showed
that the data was non-parametric. A Shapiro-Wilk normality test found that the data was not
normal. I then used a Kruskal-Wallis test, a nonparametric test used to determine if there are
significant differences between groups of an independent variable on a dependent variable. The
Kruskal-Wallis test showed that the relationship between percentage hard surface under
the dripline of the tree and defoliation is statistically significant (p < .05).

2
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Defoliation
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R² = 0.7873
N=1205
P=0.0006

1.2
1
0.8
0.6
0.4
0.2

0
0

20

40

60

80

100

Hard surface (%)

Hard surface under trees at Sunnybrook impacts crown
health
Fig. 7: Statistical analysis using R Studio shows that percentage hard surface has a statistically
significant impact on defoliation of the Sunnybrook street trees (P<.05).
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Further statistical analysis allowed me to estimate the health benefits of the single trees at
Sunnybrook. iTree is a tree data analysis program that the U.S. Forest Service, northern research
station, developed and made available for public use. I input into iTree data from 1,197 trees that
we assessed at Sunnybrook over the summer of 2018, along with weather and pollution data for
Toronto. iTree found significant health benefits from the Sunnybrook trees: the trees removed
pollutants -- such as ozone, carbon monoxide, nitrogen dioxide, particulate matter and sulfur
dioxide -- produced oxygen, and sequestered carbon.

iTree summary of Sunnybrook street tree annual health benefits of 1,197 trees
Pollution removed

Oxygen produced

Carbon sequestered

262 kg

18.04 kg

6.8 metric tonnes

In total, iTree estimated the trees store 400 metric tonnes of carbon, a service it estimates
is worth $46,000; sequester 6.8 metric tons of carbon, worth $777 per year, and produce 18
million metric tons of oxygen per year. (Appendix X – iTree report on Sunnybrook).

Fig 8: Pollution removed by Sunnybrook trees, according to iTree data.
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Fig. 9: iTree data for Sunnybrook trees found that urban trees at Sunnybrook have a structural
value of $2.81 million
Discussion
On my way to my job interview for an internship to assess the trees at Sunnybrook, I
drew in my mind a Hans Christian Andersen fairy tale picture of Sunnybrook: a hospital nestled
in a forest. Alas, that was not to be. Instead of a forest glade I found a concrete jungle.
Sunnybrook today is among Canada’s largest hospitals, with the nation’s busiest trauma ward.
Busy roadways and parking lots for thousands of cars separate the forests from patients and staff.
Trucks deliver medical supplies and Tim Hortons coffee to the hospital’s 12,000 employees. (A
study found Sunnybrook to be the worst place to park in Toronto, with 50,000 tickets written in
2008-2013) (Gerster, 2013). Amid all this, the hospital has neglected its trees. Its specialists may
be world leaders in patient health, but Sunnybrook knows less about healthy trees.
Over 70 years Sunnybrook has expanded with new buildings, parking lots and parking
garages. In 2018 Sunnybrook has less greenspace and more hard surfaces than was the case in
1948. It is perhaps a symptom of the problem that Sunnybrook appears to have no data on the
growth of its parking lots over time. After repeated requests, Sunnybrook provided me with a
breakdown of its current parking, but could not provide historic data on parking spots for
comparison purposes (Appendix 6). Urban foresters measure the percentage hard surface
under the dripline of a tree because, when a tree is surrounded by asphalt or concrete,
there is less chance for its roots to obtain water or oxygen (Blunt, 2008).
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A spread of hard surface at Sunnybrook represents a threat to the hospital’s trees.
The spread of hard surface threatens existing trees, and prevents planting of new trees.
Sunnybrook estimates that its current tree canopy cover is 34%. This could be close to
accurate; iTree estimated Sunnybrook’s canopy cover from 1,197 street trees at 4.6 ha. My
own measure of Sunnybrook’s woodlot cover in 2016 is 8.9 ha (Appendix 9). One can then
calculate that 4.6+8.9=13.5/41.7= 32%. The hospital has a tree canopy target of 40%, but
reaching that goal becomes more difficult as hard surface spreads across the hospital. As an
example, a maquette under glass, stored in a corner of the hospital near the auditorium,
shows an architect’s vision of the stacked parking garage fronting M Wing, speckled with
little green trees like those used by model railroaders.

Plate 2: Photo of Sunnybrook maquette by Peter Kuitenbrouwer, Oct. 19, 2018. The photo
shows trees dotting the parking lot in front of M Wing. Those trees were never planted.

An architect apparently imagined these trees, but no one ever planted them. In real
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life the vast garage has just one tree: a Norway maple (Acer platanoides) at its east edge.
The last time I saw it, that tree was almost dead. Sunnybrook’s parking lots have spread like a
cancer across the hospital grounds, and the growth appears set to continue.
Sunnybrook has made strides to increase its tree cover, thanks to trees donated by
the Canadian Medical Association, Tree Canada, Highway of Heros, Maple Leaves Forever
and others (Appendix 5). Telus donated 200 trees in the fall of 2018, and I brought a group
of U of T forestry students to Sunnybrook to plant 120 of these trees on Nov. 8, 2018.
However, these planting efforts are haphazard. The hospital has no plan for tree planting,
no designated location, no list of trees it wishes to plant, and a policy of not watering the
trees that it plants. This can be an issue: I attended the Earth Day planting at Sunnybrook in
April, along with Toronto Mayor John Tory. Over the summer I kept a watch on these
saplings; many of them have died.
Commemorative tree plantings are also unplanned. In June 2018 Sunnybrook
ordered two tulip trees (Liriodendron tulipifera) to commemorate executives retiring from the
hospital. The two tulip trees then sat for a month on the hot asphalt outside the Grounds office
before the hospital chose a location for one tree. Hospital staff planted the second tree in August.
The stress of a long wait on the hot asphalt compromised the trees. Time will tell whether they
thrive.
Other trees suffered defoliation after Sunnybrook trenched for new street lighting
and cut tree roots. “The timelines were extremely tight,” recalled Lou Fernandes, director
of environmental services. “We were involved way too late as a group. We got involved
heavily to try to mitigate but a lot of it was too late. The upheaval happened far too quickly”
(Fernandes, 2018).
Development is the greatest threat to the existing trees. Sunnybrook’s Brain Sciences
Centre project involves large-scale tree removal. For the construction the hospital has received
city permission to remove 39 trees, 23 of them greater than 30 cm DBH. (Appendix 8). Most of
these trees are non-native urban species, such as Austrian pine and Colorado spruce (Picea
pungens); still, there are also three northern catalpas (Catalpa speciosa) and one basswood (Tilia
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americana) -- native species that have the potential to provide vast canopy.
In 2011 the hospital paved over an area to the east by McLean House to put in what it
called 128 spaces of “temporary parking” during construction at other parts of the campus.
Building the lot required removal of 30 trees. Seven years later, Lot 38 appears to be here to stay.
Lou Fernandes said the hospital does not have the money to remove the lot (Fernandes, 2018).
In 2014, Maple Leaf Forever donated a number of large-caliper sugar maple (Acer
saccharum) trees to Sunnybrook. That year, Sunnybrook planted the trees in the courtyard north
of D wing. In 2018, Sunnybrook decided to move some of the maples, since it needed the spot as
a staging area to build a helipad on M Wing. On July 10, 2018, Eagleridge Tree Movers dug five
sugar maple trees out of the lawn, and moved them about 50 metres across the grass to the north
wall of B wing. Chris Ward, Sunnybrook’s arborist, said July is the worst time of year to
transplant trees, and that three of the sugar maples may die.
Conclusion/Recommendations
Visionaries chose a park setting for Sunnybrook because of the healing benefits of
greenspace and trees. Over the past 70 years, Sunnybrook has grown tremendously. The hospital
today cares for 1.3 million patients a year (Fernandes, 2018). However, in growing so quickly,
Sunnybrook has lost sight of its opportunity to incorporate nature in the healing journey. A big
part of the challenge comes from the hospital’s perceived need to provide parking for visitors
and for staff. I make four recommendations:

1) Reconnect the hospital with green space.
Hospital patients and staff do know of the importance of nature: On Aug. 24 during the
lunch hour I spoke with two pharmacists, Ghazal (who did not give me a surname) and
Michael Leung, who sat on the wall of the Cenotaph to eat their lunch in the shade of a
grove of linden (Tilia cordata) trees. They mentioned that given the fast pace of life at
Sunnybrook, a quiet, cool, shaded spot outdoor “helps to relax your mind.” However, they
noted, “We were looking for a bench or a picnic table. It would be nice to have a table and
not have to fight with the ants.” (Leung, 2018).
This enjoyment of nature is consistent with results found by researchers in Sweden, based
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on a questionnaire about walking in forest and mental health, filled out by 49% of the 3,000
residents who received the questions (N=1476). The respondents said that spending time in
nature lowered their levels of stress (Annerstedt, 2010).
Sunnybrook hospital makes it very difficult for staff to access nature. A road connects
Sunybrook to the lush, 400-acre Sunnybrook Park, which surrounds the hospital’s east border,
but there is no sidewalk hospital staff can use to walk to the park. Staff must take their chances
walking on the road, which they share with cars and trucks.
On Sept. 27, 2018, Joanna Yu and I attended the annual Sunnybrook barbecue, a grand
affair featuring a sprawling tent, stations for burgers or shawarma, ice cream trucks and a 15piece band. The barbecue took place on the vast lawn that spreads east from Sunnybrook’s
McLean House; one staffer who attended said it was the only day of the year when they visit the
McLean field. The participants showed a great deal of laughter and smiles, which is consistent
with research using electroencephalography done at the University of Edinburgh. Participants
viewed a series of urban vs. landscape scenes and consistently rated the landscape scenes as
more positive on preference scales (Roe, 2013).
For hospital staff to reach the McLean House lawns requires staff to walk on a road they
share with cars and trucks. I suggest that the hospital build a pedestrian path from the hospital to
these vast green spaces, and erect signs to indicate the destination and the distance. Similarly,
the road that runs down the hill along the south side of G wing, which links Sunnybrook
Hospital to Sunnybrook Park, needs a sidewalk so that hospital staff and patients can safely
walk to the park. Sunnybrook also needs to add benches and picnic tables.
Sunnybrook maintains the lush lawns and forests around the Vaughan Estate, site of
stately tulip, basswood and catalpa trees. Walkways to reach this area from the main hospital
buildings need improvement. Signage, a tree-lined walking path, and a pedestrian crosswalk at
Armistice Drive would help connect the hospital to this greenspace. York Regional Forest, for
example, now offers three fully accessible forest trails (York Regional Forest, 2018).
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2) Find creative transportation solutions .
There is no reason that Sunnybrook needs to provide parking for everyone who visits or
works at the hospital. Other hospitals rely on taxis and public transit. Indeed, Sunnybrook had a
Toronto Transit Commission bus terminal when it originally opened, a terminal it has since
removed (Veterans' Affairs, Dept. of , 1948). A public information campaign could encourage
staff and visitors to use transit: the hospital is only a 10-minute TTC ride from Lawrence subway
station. The new Eglinton Crosstown light rail train line is set to open in 2021 (Kalinowski,
2015), with a station at Eglinton and Bayview; this is an excellent opportunity for a shuttle bus or
an express bus to the hospital.

3) Write a tree planting plan
Sunnybrook has demonstrated a commitment to tree planting, and needs more order in
this process to ensure the trees will thrive. The author of this paper is separately creating a forest
management plan for Sunnybrook, that will include a tree planting plan.

4) Target existing hard surface in new construction
Sunnybrook already has too many surface parking lots. If the hospital does want to grow,
at it seems it will, planners should site these buildings on existing parking lots, and put parking
underground. The hospital’s remaining green space is a precious commodity and integral to
Sunnybrook’s commitment to patient health and staff wellbeing.
“I would hope very much that the greenspace that has been left so far is maintained and
kept,” said Lorenz. “If indeed the hospital has to expand, which I can readily understand, for
treatment purposes and bed capacity, whatever the reason, I would hope that some concerted
thought would be given to building up instead of out, so as to preserve the green space we have
left” (Lorenz, 2018).
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Appendix 1

Antonio Pergola and his mother, Giuseppina Pergola, 81, at Sunnybrook Health Sciences
Centre, July 31, 2018, 1:42 p.m. According to Environment Canada the high reached
25C that day. Photo by Peter Kuitenbrouwer
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Appendix 2

Screen shot of “quick poll” on forest bathing, on Sunnynet.

Do you believe in the health value of
"forest bathing"?
659

88

Yes

No

Sunnynet poll. Final results, Aug. 26, 2018. At the request of the author of this paper,
Sunnybrook made this poll available to Sunnybrook staff for two weeks, Aug.12-26, 2018.
The question asked: “Do you believe that contact with trees and green space, known in
Japan as “forest bathing,” can relieve stress and speed healing?” Of 747 responses, 88,
or 11.8%, answered no and 659, or 88.2%, answered yes.
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Appendix 3
Poll responses, “Earth Matters” showcase at Sunnybrook, June, 2018, N=126.
1) Which of these things does Sunnybrook have the most?
a) Trees

b) Beds

c) Parking spaces

2) What should be the biggest priority for Sunnybrook?
a) More trees

b) More parking

c) More green spaces
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3) Where do you eat your lunch in summer?
a) At my desk or work station
b) In a lunch room, eating area or other common area
c) On a bench/picnic table or on a lawn outside

4. When have you last gone for a walk in Sunnybrook’s forests or green spaces?
a) Yesterday

b) This week c) Earlier this year

36

d) Last year

c) Never

5. How often have you walked in Sunnybrook’s forests, nature paths or green
spaces?
a) Once

b) 2-5 times

c) more than 5 times
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6) What do you most value among these physical attributes of Sunnybrook?
a) Architecture and design
b) Trees, gardens and green spaces
c) Signage and lighting
d) Selection of coffee shops and eateries
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7) Taking advantage of the outdoor environment often:
a) Supplies vitamin D -- bone health, mental wellbeing
b) Addresses obesity and sedentary lifestyles
c) Encourages physical activity and healthy lifestyle
d) All of the above
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Appendix 4: Select data from Neighbourwoods assessment of 1,205 single trees at
Sunnybrook Health Sciences Centre, assessed June-Aug. 2018 by Peter Kuitenbrouwer
and Joanna Yu

Map shows location of 1,205 single trees assessed at Sunnybrook Bayview campus
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Top ten street trees at Sunnybrook
200
180

Number of trees

160
140
120
100
80
60
40
20
0

Number of trees

Relative diameter at breast height
of Sunnybrook street trees
900
800
700
600
500
400
300
200
100
0
0%-25%

26%-50%
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51%-100%

Sunnybrook street tree conflicts
900
800
700

Number of trees

600
500
existing
potential

400
300
200
100
0
wires

sidewalk

structure

another tree

Designation of trees at Sunnybrook: Native, invasive or exotic

Species

Number of trees

Designation

Austrian pine

176 Exotic

Sugar maple

127 Native

Norway Maple

100 Invasive

Colorado spruce

64 Exotic

Red oak

55 Native

English oak

54 Exotic

Honey Locust

53 Exotic

Crabapples

44 Exotic

Red maple

40 Native
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Scots pine

38 Exotic

Little-leaf Linden

26 Exotic

Douglas fir

25 Exotic

Silver maple

21 Native

Common
hoursechestnut

20 Exotic

White pine

20 Native

Flowering pear

18 Exotic

Black Locust

16 Invasive

Eastern Hemlock

16 Native

Eastern white cedar

15 Native

White spruce

15 Native

Norway spruce

14 Exotic

Red mulberry

13 Native

Staghorn sumac

13 Native

Apple spp

13 Exotic

European mountainash

13 Exotic

Black cherry

12 Native

Northern catalpa

11 Native

Ginkgo

11 Exotic

Pin oak

11 Native

Tamarack

11 Native

American elm

10 Native

Canada yew

9 Native

Serviceberry

8 Native

Japanese tree lilac

8 Exotic

Paper birch

8 Native

Lilac spp

7 Exotic

Siberian elm

7 Invasive

Red pine

6 Native

43

Black maple

5 Native

Katsura Tree

5 Exotic

Tulip tree

5 Native

White oak

4 Native

Common hawthorn

4 Exotic

Princess tree

3 Exotic

Hawthorn spp

3 Exotic

European Beech

3 Exotic

Basswood

3 Native

River birch

3 Exotic

Eastern redcedar

3 Native

Saucer Magnolia

3 Exotic

Mulberry species

3 Exotic

Euonymus species

3 Exotic

Black Tupelo

2 Native

Bur oak

2 Native

American sweetgum

2 Exotic

American beech

2 Native

Manitoba maple

2 Invasive

Kentucky coffeetree

1 Native

Amur maple

1 Exotic

Swedish whitebeam

1 Exotic

Willow spp

1 Exotic

Green ash

1 Native

White Ash

1 Native

White mulberry

1 Invasive

Plum spp

1 Exotic

Ohio buckeye

1 Native

Hackberry

1 Native

Ironwood

1 Native

Butternut

1 Native
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American witch-hazel

1 Native

Downy Hawthorn

1 Native

Weeping willow

1 Exotic
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Appendix 5
Sunnybrook tree inventory and reforestation report. (Source, Rohan Harrison, head of
Grounds department at Sunnybrook. Updated 2018).
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Appendix 6. Parking at Sunnybrook, 2018
Lot #

Lot Location

Capacity

STAFF PARKING
6

Between D & E wings

47

7

Across F wing & SCIL

22

10

East of Creche

16

11

East staff lot

295

12

Far east staff lot

276

13

Next to power plant

19

14

Contractors strip lot near CUP

23

17

G wing

43

18

H wing

26

23

East of Wellspring

85

24

Northwest corner

33

36

Dorothy Meacham home

71

37

North road near Vaughan Estate

44

51

Parking Garage 2

813

PG3

Parking Garage 3

1,029

Lot 38

Temporally parking lot

128

2,970

Total, Staff Parking

RESERVED PARKING
6R

Under D wing (executives)

8

44

Garage 1 - Physicians

187

Total, Reserved Parking

195
3,165

Total, Staff + Reserved Parking

PUBLIC PARKING

47

1

North of TSRCC

66

2

A-Wing

22

3

South road near S wing

6

4&5

South road near C wing

18

8

Betw F wing & U wing

49

9

Betw F wing & U wing

9

14

Contractors strip lot near CUP

10

15

J wing / loading dock area

9

16

Consultants' lot beside Receiving

6

19

H wing

5

20

West of PG2

280

26

East of Wellspring

22

41

Parking Garage 1

568

43

Meters top level of PG1

43

51 LTC

Garage 2 - Long Term Care

49

M-Wing

M-Wing drop off and Wheel Trans

11

1,173

Total, Public Parking

ESTATES PARKING
21

McLean House

168

22

Vaughan Estate

29

197

Total, Estates Parking

4,535

Grand Total, All Parking
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Appendix 7. Tree inventory, south of D and E wings, Sunnybrook Hospital, 2016.
Sunnybrook plans to remove trees marked with an X to build its new Brain Science
Centre.
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Appendix 8: 2004 survey of Sunnybrook Health Sciences Centre.
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Appendix 9
Existing woodlots at Sunnybrook, based on 2016 satellite image.

Areas in light blue are existing woodlots at Sunnybrook, which cover about 8.9 ha.
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