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Abstract

Forest naturalization projects have sought to recreate natural forests in areas

where they have disappeared or have been degraded. This practicum

examines the concept of forest naturalization/ restoration and concludes that

while true "natural" forests cannot be created, developing attributes of "natural"

forests in the broader urban forest may have value. These attributes include

diversity, connectivity, structure, soil health, and renewal. Case studies of

existing restoration projects are examined to provide insight on how future

projects could succeed in Winnipeg. A section of urban forest in Winnipeg,

Manitoba, is evaluated in regards to its history, types, and current condition.

From this evaluation a community strategy is developed to enhance the area's

urban forest. The strategy is based on the need to reconcile ecological

attributes with human preferences and desired types. A series of design

proposals are presented that attempt to demonstrate how this strategy could be

implemented in the study arca.
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lntroduction

I like trees because they seem more resigned to the

way they have to live than other things do.

I ."r" to Winnipeg for the first time in the summer of 2003, one year before

moving to the city to return to University. At the time I was employed as a

silviculture forester in a small logging town in northern British Columbia and I

was looking fonruard to a visit to a "big city". The drive from the airport was my

first glimpse of a city that, quite frankly, did not have a reputation as an

attractive or interesting place to visit. My first impressions were not

encouraging as I viewed the industrial zone outside of the airport. However, as

we started down Academy Avenue I was astonished by the sight of street after

street of enormous elms in residential neighbourhoods. Oaks, ash, basswood,

maples- everywhere I looked I saw trees. Having grown up on a farm in

southern Alberta, the arid barrenness of Calgary did not prepare me for what a

prairie city could possess for trees. Even in my travels through Europe, Asia,

South America, and Africa I had not seen a city that could equal Winnipeg's

urban forest.

W. Cathar (1873-1947),in "O Pioneers", 1913

Upon moving to Winnipeg and entering the department of Landscape

Architecture I began to see Winnipeg's urban forest in a way I had not viewed

the natural pine and spruce forests of northern 8.C.. The urban forest was a

complex system that had been largely created by people for people. At the

same time it still appeared to possess many attributes of the wilderness forest I

had worked in. lt was subject to insect infestations, weather fluctuations, and
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changed with the passage of time. lt was odd that many Winnipeggers

perceived themselves as prairie residents and not forest residents.

This practicum began as an exploration of the concept of forest naturalization-

the idea that a "natural" forest could be constructed in an urban environment.

The ideas generated by this exploration were to be applied to a design for a

specific site- Churchill Park. However, it became apparent to me that that the

future of the urban forest was going to depend on its development in all forms

of the urban landscape. With that realization I shifted my focus to thinking

about how attributes of natural forests could be integrated into the urban

environment.

Winnipeg possesses an amazing urban forest but its citizens may be in danger

of resting on their laurels (if not their elms) and grow complacent about this

asset. The future is going to bring energy and environmental challenges that

will put our urban ecosystem to the test, and it is up to us to ensure our urban

forests possess the diversity and resilience to meet these challenges.



Practicum Goals and Objectives

Goals

The intent of this practicum is to develop community strategies for restoring,

expanding, and improving Winnipeg's urban forest. Using a defined study

area the practicum will examine the history, evolution, and current form of an

urban forest and identify opportunities for integrating aspects of "natural"

forests into the urban fabric, while advocating the inclusion of human built types

into forest restoration projects. The practicum will also explore methods of

creating awareness of the value of the urban forest.

The practicum is uses logical argumentation to justify the proposed design

strategies. As Groat and Wang observed, this process involves the "use of

discursive language to anchor the validity of claims...by systematic analysis

and explanation" (2002, p.303). lf this process is successful, the result will be

"...acceptance, either as a normative basis for action in design, or as a way of

understanding some aspect of human interaction with the built environment"

(lbid, p. 303).

Objectives

-Explore the concepts of the "urban forest"

- D iscuss the term inology s u rrou nd i n g forest naturalizaton/ restoration

-Propose desired attributes for urban forests

-Examine case studies of forest restoration projects

-Discuss the value of urban trees



-Examine the history and evolution of the urban forest in a defined area within

Winnipeg

-Describe the typologies of the selected urban forest

-ldentify opportunities for expanding and enhancing the urban forest, with an

emphasis on forest ecology

-Propose a community urban forest strategy

-Develop site specific plans for enhancing tree cover on a variety of scales and

contexts

-Propose installations to create awareness of the urban forest

4



Overview of the Urban Forest

Defining the Urban Forest

The phrase "urban forest" may seem somewhat contradictory. Forests are

emblematic of nafure and wilderness, concepts that are perceived as the

antithesis of the urban environment. Yet our cities are home to tens of

thousands of trees that, as a whole, can be described as a forest.

lf the word "forest" is to be used to describe an urban tree community, it is

necessary to have a brief discussion on the definition of a forest. Forest may

conjure up images of idealized nature- large areas of trees in remote areas free

of the influence of humankind. This view is supported by the first and third

definitions of the word "forest" in the Oxford English Dictionary (1989):

1. a. An extensive tract of land covered with trees and undergrowth,

sometimes intermingled with pasture.

3. A wild uncultivated waste, a wilderness. (n.p.)

These definitions support the vision of the forest as a large, remote entity. The

Food and Agriculture Organization (FAO) of the United Nations (2006) avoids

this view, simply describing a forest as a land area of more than 0.5 ha, with a

tree canopy cover of more than 10%, which is not primarily under agricultural or

other specific non-forest land use.

Using the FAO definition, trees in an urban environment would not be

considered a forest as they are mostly found in areas of non-forest land use

such as boulevards and residential areas. The term urban forest is usually
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more inclusive. The Australian Local Government Association (ALGA) defines

urban forests as:

...the totality of trees and shrubs on all public and private land in and

around urban areas (including bushland, parkland, gardens and street

trees) and is measured as a canopy cover percentage of the total area,

and is recognised as a primary component of the urban ecosystem.

(resolution 30,2004)

Using the ALGA definition there can be a spectrum of potential urban forests-

from a collection of trees in a residential neighbourhood to a fragment of

original riverbottom forest. This practicum supports the inclusiveness of the

ALGA definition, but recognizes that there should be more to a forest than the

totality of trees and shrubs in a given area. A naturalforest has the ability to

regenerate, expand, evolve and adapt to changing conditions. ldeally, the

urban forest should possess some of these same abilities. However, the reality

of the urban environment is that many attributes of a natural forest are difficult,

if not impossible to achieve. The natural forest is the product of time, scale,

disturbance and chance. These qualities are at odds with human desire for

brevity, fragmentation, stability and order. Perhaps the definition of urban

forest should not be based on physical properties, but on awareness that it is

an evolving community of trees and shrubs influenced equally by ecological

forces and human expectations. Any attempt to manage or create new stands

of trees in an urban environment must plan for both of these influences.



How the New Urban Forest can be created

The Theory of Naturalization and Restoration

There is a considerable body of work ihat has devoted itself to the subject of

naluralization. While it may be a straightforward matter to describe where this

may occur (Churchill Park), how it may be accomplished (planting, watering,

etc), and even why it should be done (economics, aesthetics), it is not a simple

matter to describe the broader philosophical questions embedded in such a

process. The philosophical ambiguity of constructed natural areas is

highlighted by the lack of a precise language addressing the subject. Terms

such as "naturalization", "ecological restoration" and "rehabilitation" are

commonly used, but each have fundamental weaknesses in accurately

portraying what is being attempted. This may because we as a society are still

struggling with the concept of nature and what exactly it means for something

to be "natural". This struggle may be especially difficult when reconciling

nature in urban areas, as the two are often seen as incompatible. As this

practicum is advocating the expansion of nature (in the form of trees and

forests) in the urban environment it is valuable to review the discussions and

theories that address the concepts of naturalization and ecological restoration.

The first challenge in understanding the process of constructing nature is the

terminology. The naming of things is important for human beings. The words

used to label a person, place, or process helps us understand that thing and

where it fits in the world. The lack of a well established, well understand term

for the construction of natural sites reflects its newness as a concept. For most

of human existence we have either lived with the naturalworld, or have tried to

modify, eradicate, conserve, preserve, or copy it. By examining the current

7
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terminology of this act of re-creation we can gain insights into the underlying

beliefs that it is founded on.

One of the most commonly used terms is "naturalization", often used by

municipalities to describe a specific form of park management. However, the

use of "naturalization" is, from the outset, flawed. The Oxford English

Dictionary (1989) defines naturalization as:

1. orig. Sc. The action of admitting a foreigner or immigrant to the position

and rights of citizenship, or of investing with the privileges of a native-

born subject; the fact of being so admitted or invested. Also in extended

use. Freq. attrib.

2. The introduction of a plant or animal to a place where it is not

indigenous, but where it can thrive and reproduce freely; (also) the

process by which such a plant or animal subsequently becomes

established. (n.p.)

It is clear that when individuals or organizations use the word "naturalization" to

describe landscape projects that they are not referring to the above meanings

(which refer the introduction of the foreign), but are, in fact, referring to the

opposite (the re-introduction of the native). The City of Winnipeg uses the term

" nalur alízation" and provides its d efi n ition :

ln its simplest form naluralization means encouraging the landscape to

return to a natural state-prairie grasslands, wildflowers, wet-lands and

forests that are native to Winnipeg. (2007a)

ln a similar vein, the city of Mississauga (2007) defines naturalization as
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"...a process in which altered or degraded ecosystems are encouraged to

regenerate into a more natural area consisting of native species" (n.p.)

Harker, et al, (1993) provides the most concise definition: "Naturalizing the

landscape means using native plants to restore and beautify the landscape"

(p 1).

The apparent goal of naturalization is to create a "natural" state, specifically

through the use of native plants. However, what exactly is "natural"? The

answer to this question is not an easy one to answer.

Raymond Williams (1976) said "Nature is perhaps the most complex word in

the English language". Judging by the volume of books, essays, articles, and

art that address nature he may have been right. Whatever nature is, it is a

social construct. Nature, or rather the concepf of nature is an invention of

human beings (Cronon 1995, Brunson 1990, Sprin, 1997). As Neil Evernden

wrote in 1992:

It is fair to say that before the word was invented, there was no nature.

That is, not, of course, to suggest there were not the entities and

phenomena we now attribute to nature, but rather to say that people

were not conscious of there being any such entity as "nature". For

nature is, before all else, a category, a conceptual container that permits

the user to conceive of a single, discernible thing. (p. 89)

ln fact, "nature" comes from the Latin natura, which came from nasci "to be

born". lnitially it was used to express a quality, but with time it became a proper

noun- "Nature" with a capital "N". As a concept, the meaning of nature has

never remained constant. lt has been, in the words of Spirn "a mirror of and for
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culture" (1997, p.252). As cultures have changed in time and place, so has the

idea of nature and the role it plays. ln Western culture the Christian belief of

the "Fall" of humanity and its expulsion from paradise has developed a belief in

the separateness of people from nature. lt has also created a nostalgic longing

for an ideal past when we lived in harmony with the natural world. ln the latter

half of the twentieth century, the word "ecology" came to be used

interchangeably with "nature" (Spirn, 1997). As the environmental movement

gained strength the religious view of nature as paradise was quickly replaced

with a more scientific perspective. However, the concept that "natural" equates

"goodness" is still very much with us. Spirn believes that philosophers,

ecologists, and landscape architects share a common belief in the moral

superiority and authority of nature, but often fail to articulate what they mean by

nature (1997).

The ambiguity of nature is even more pronounced in our diverse North

American society, where opinions of nature could potentially be endless. Hull

and Robertson (2000) studied these opinions and identified three general

definitions of "naturalness":

1) Naturalness relates to an environmental condition that existed previously

in time

2) Naturalness exists in the absence of humans

3) Naturalness is associated with gradual change

It is fair to say that, in general, the above definitions meet most people's view of

what is "natural". Describing a landscape project as an effort in "naturalization"

assumes that the result will be associated with one or more of the above

definitions. The validity of this assumption will be discussed later.
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Besides "naturalization" the term "restoration" is used to describe the act of

constructing natural areas. ln fact, restoration is the more commonly used

word in the academic community. Harker (et al) defines restoration (with

natural landscaping) as a category of naturalízation. The diflerence between

restoration and natural landscaping is intention. Natural landscaping uses

native plants, but does not intend the end result to be an evolving plant

community. Restoration suggests the intent is to re-create a historic plant

community that can (to some degree) evolve and be self perpetuating (Harker,

et al, 1993).

For most, restoration is not a subset of naturalization, but is analogous to it.

Howell defines (plant community) restoration as "the active creation or re-

creation of a group of species that resembles a natural community" (1986,

p.13). This process of restoration can be evaluated in two ways. The first is to

evaluate the project by how closely it resembles the "natural" community.

Characteristics such as species structure, age-class distribution, and

abundance are measured. The assumption is that the closer these

characteristics are to the natural community, the more likely lhe function of that

community will be recreated. The second way to determine the success of a

restoration project is to evaluate ecosystem function. From this perspective the

use of native species is less important than the natural processes at work in the

plant community. Nutrient cycling, species propagation, and water cycling are

all evaluated and used to determine the overall success of the project (Howell,

1 eB6).

Restoration, therefore, does not have an agreed upon meaning. lt can suggest

the creation of a plant community based solely on native plants, but may not

address ecosystem function. lt can also mean the development of a

community that is not restricted to native plants, but is an ecosystem that has
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achieved some ecological function. However, the very word "restore" suggests

that what is being created is a return to some previous state which is preferable

to the existing one. The question is, restored to what? With any restoration

project there will be a value judgement made on what is to be re-created, and

the implied belief that it is possible to achieve a viable re-creation. The ethics

that underlie this assumption have been questioned by some (Higgs, 1991),

and condemned by others (Kat2,1991 & 2000, Taylor, 19BO).

The Ethics of Restoration

The very act of questioning the worth and justification of naturalization/

restoration projects may, at first glance, be non-debateable. Who doesn't like

"nature"? However, many have questioned the underlying beliefs of ecological

restoration. The first belief to be challenged is the idea that naturalization/

restoration projects can achieve any of the currently held attribuies of

"naturalness". Hull and Robertson identifies problems with each of the 3

previously mentioned definitions of what is "natural".

lf naturalness is associated with a condition that existed previously in time, the

problem arises when selecting what period is to be represented. ln North

America most people would perceive the "natural" condition as the state of the

continent prior to European settlement. The flaw in this perception is obvious:

nature was (and still is) constantly changing, so what was "natural"? Drought,

fire, wildlife, First Nations people, and floods all influenced plant and animal

communities over time. To select one group of plants over another to

represent a natural ecosystem would be subjective and reflect some personal

bias. There is nothing wrong with this, but it should be made clear that the

selected plant community was a subjective decision (Hull and Robertson,

2000).



The second definition of naturalness- the absence of humans or human

intervention- is steeped in the view of the fundamental separateness of

humanity and nature. For many people, nature, in its purest form, can only

exist when free of human beings (Hull and Robertson, 2000, Spirn, 1997). The

problem with this view is that mankind has manipulated much of the earth for

thousands of years. Many of the North American landscapes that are

treasured for being naturalwere heavily modified by First Nations people

through fire, agriculture, and hunting. Currently, there is no part of this world

not influenced by human activities, so it is naiVe to believe in a place free of our

influence. (Hull and Robertson, 2000). Therefore, there can be nothing natural

in an urban naturalization project. Even the decision to "do nothing", such as

ceasing grass mowing, is still a conscious management decision.

Thirdly, naturalness is often associated with gradual change. A slow, "natural"

pace is seen in positive contrast to the rapidity of change inflicted on the

environment by humans. The flaw in this view of naturalness is that

environmental change in the absence of humans can also be incredibly

sudden. Fires, floods, insect infestations, etc. are capable of altering

ecosystems overnight. The desire for a "gradual" pace of nature is probably

more related to the unease in the pace of change in our own technological

culture (Hull and Robertson, 2000). At any rate, naturalization projects will

never meet this definition of naturalness. The deliberate acts of planting,

pruning, watering, etc are all needed to achieve results in a time frame

satisfactory to human expectations.

It becomes apparent that the assumptions many people have of what is

"natural" do not bear up under examination, nor does it seem possible for

naturalization projects (particularly urban naluralization projects) to meet any of

13
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the definitions of naturalness. However, for others the problems with ecological

restoration go beyond the debate of what is natural, or how possible it is to

achieve naturalness. For these critics the very beliefs that underlay ecological

restoration need to be questioned.

Restoration as pejorat¡ve

Restoration projects are deliberate attempts to construct some version of

"nature". The belief that humans have the technological skill to attempt this is

perceived by some to be arrogant and wrong. ln the words of Eric Katz,

"Ecological restoration is merely the domination of nature in disguise" (1991 , p.

90). Katz takes issue with the assumption that people can repair the damage

humanity has inflicted on the natural world. His rationale is as follows:

... restoration is the same kind of "technological fix" that has engendered

the environmental crisis- the notion that science and technology will

repair and improve natural processes. On a deeper level, it is an

expression of an anthropocentric world view, in which human interests

shape and redesign a comfortable natural reality. A "restored" nature is

an artefact created to meet human satisfactions and interests. Thus, on

the most fundamental level, it is an unrecognized manifestation of the

insidious dream of the human domination of nature. (1991 , p. 92)



The danger in restoration, Katz believes, is that once we believe we can restore

nature we will have fewer incentives to preserve it in the first place. Why value

an intact environment when we can recreate it? The re-creation will always be,

in Katz's opinion, a fraud, an artefact created for our enjoyment or as a "salve"

for our conscience (2000).

By promoting small, ineffective restoration projects as suitable replacements for

the broader damaged landscape we pave the moral road for more destruction.

For Katz, a true respect for nature is expressed by refraining from any

interference in it. This attitude is echoed by Paul Taylor (1986):

Figure 1. Gonstructed wetlands in new subdivision- a" technological fix"?

15
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We put aside our personal likes and our human interests...Our respect

for nature means that we acknowledge the sufficiency of the natural

world to sustain its own proper order throughout the whole domain of

life. (p.177)

For Katz and Taylor, the ethical thing to do is to stop thinking we can re-create,

speed up, control, or interfere with nature. Just leave it alone and accept the

fact that nature works at its own pace.

Eric Higgs (1991) also warns of potential flaws in ecological restoration, but his

concerns take a different focus. For Higgs the danger lies in a world that is

increasingly infatuated with technology. For many people, the artificial is not

only an acceptable substitute for the real, but is actually preferable. This

preference is the result of a society obsessed with technology, whose ever

increasing intervention in our lives is unquestioned and accepted. The

technological ability to recreate natural areas (wetlands, prairies, forests, etc)

has increased, but it has also contributed to the commoditization of nature. A

restored wetland becomes a "thing", or more precisely, a "device", whose value

has increased because it is a human invention. The allure of the artificial

comes at the expense of the undisturbed ecosystem. Higgs does not argue

against ecological restoration in the manner that Katz (2000) does, but he does

believe it should be attempted in a manner that allows people to re-connect

with nature. For this reconnection to occur people must see naturalization as

more than a display of technical know-how, but as an act of spiritual growth.

The arguments against ecological restorations are compelling. Restoration

projects are seen, by some, as arrogant fakes, symbols of man's belief in his

ability to control nature. Restoration projects may promote the dangerous

belief that they are suitable replacements for destroyed ecosystems. Many,
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such as Katz (2000) and Taylor (1986) believe naturalization attempts have

more to do with soothing our consciences than healing the naturalworld. They

are, perhaps, the ultimate technological creation in a world that increasingly

values the artificial over the real. Do these arguments mean that the attempt to

construct "natural" areas is (at best) naiVe, or (at worst) arrogant? Judging by

the volume of literature that extols ecological resioration, the answer is no.

Andrew Light (2000) believes that environmental philosophers that view

restoration in a negative light have not grasped the true importance of

ecological restoration. ln response to Katz's criticisms, Light argues that

ecological restoration projects are ethically and morally justified. Far from

being a form of domination over nature (as Katz believes), restoration projects

can assist nature to be free of human domination by creating conditions that

allow natural processes to function. By adopting Katz's logic that any attempt

to improve the environment is in opposition to natural processes, the result

would be to abandon many degraded sites to their fate. lt is unfair to dismiss

all restoration projects as expressions of human arrogance. For Light, it is a

matter of intent. Many restoration projects are not intended to be substitutes

for natural sites, or as compensation for past and future destruction. Katz's

criticisms may be justifiable for industrial reclamation projects that claim to

create viable plant communities but are not credible when applied to other

projects. Many restoration projects are attempted without any goal of creating

a "copy" of nature. lnstead, the intention may simply to create conditions that

allow for the natural development of improved ecological function. This

process may be closer to mitigation than restoration, but it still has value in the

greater campaign to reduce the harm to this planet. As John Berger, executive

director of Restoring the Earth said in 1990,
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...the technology of resource restoration is developing rapidly and

cannot be wished away... Our task is to see that restoration is used

properly- to repair damage, not to legitimize new disruption. An epochal

development has begun: For the first time in human history, masses of

people now realize not only that we must stop abusing the earth, but that

we must restore it to ecological health. (quoted in Harker, et al, 1993, p.

3)

From the preceding discussion some conclusions may be summarized as

follows:

1) There is a lack of appropriate terminology. Naturalization and

restoration are the most commonly used terms, but have inherent flaws

in their meaning. For sake of consistency, this practicum will use the

term resforation and naturalization to refer to the general subject, and

the terms "afforestion" or "constructed foresf'for the more specific

activities planned for the study area.

There is a lack of agreement on what restoration refers to. lt may be a

naturalistic (random) planting of native plants, or it may be the creation

of a self sustaining, evolving plant community free of human

interference. One form of restoration is not appropriate for all situations.

Although nature is often the benchmark used to judge the success of

restoration projects, there is little consensus on what "nature" means.

The general definitions on what constitute naturalness are often

imprecise or unachievable. The concept of nature is a human construct

and as such will reflect human values.

Restoration projects have been criticized as another arrogant attempt by

humans to control nature (Kalz, 1991, 2000, Taylor, 1986). Critics of

restoration warn that the belief in ecological restoration can justify further

2)

3)

4)



assaults on the natural world by accepting the premise that

reconstructed ecosystems are equal to undisturbed ecosystems.

5) Ecological restoration may be unable to re-create true "natural"

ecosystems, but are still valuable and should be attempted. All

restoration projects will require subjective judgements to be made.

Desired Attributes of the Urban Forest

This practicum recognizes that true forest restoration/ construction is not

possible in an urban environment. The scale, complexity and diversity of

original forest ecosystems were the result of processes and conditions that no

longer exist. The best we can hope for is, as Owen Manning describes, "a valid

approximation to nature, or'natural analogue'" (1979, p. 26). However, even if

urban forests can only be symbolic of nature, there is still value in projects that

promote their creation. The goal of such projects should be, in the words of

Leslie Sauer: "...to create and sustain historic natural processes to the extent

feasible. We can work to bring about solutions that mimic or are analogous to

local natural conditions as possible" (1998, p. 90).

ln the context of this practicum, the natural processes that are feasible to

develop in the urban forest are connectivity, diversity, renewal, structure, and

soil health.

1) Connectivity. One of the defining qualities of wilderness forests is the large

scale continuity of tree cover. Conversely, forest fragmentation is a major

attribute of areas of human settlement. Urban infrastructure such as roads,

highways and buildings produce an environment where forest continuity is

difficult, if not impossible in some areas. While it is not feasible in an urban
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context to create expanses of forests to the degree found in wilderness areas, it

is possible to develop patches and corridors of trees that improve opportunities

for some organisms to migrate. lmproving canopy connectivity can also

provide experiential opportunities for humans.

2) Diversity. Diversity refers not only to biodiversity -Ihe number and

abundances of species within a unit (Harris, et al, 1996), but also to diversity of

form. Whereas structure is concerned with how the components of a forest unit

are arranged, diveruþ addresses the variety found within and between

different units. Diversity is vital to provide resilience to change and

disturbance.

3) Renewal. As Saurer noted in 1998, "one of the most basic and interesting

questions to ask any landscape is 'What is reproducing here?"' (p.27).

Answering this question can provide insight into the current and future condition

of a site. Unfortunately, the ability for trees to reproduce themselves in much of

the urban environment is severely compromised. lf the urban forest is to be

renewed, appropriate conditions have to be created for tree self establishment

to occur in desired locations. There must also be the creation of an "urban

forest culture" that places a high values for trees and tree planting

4) Structure. Forest structure refers to the type and density of dominant tree

species, type of ground vegetation, and the amount of standing and fallen dead

trees (Alberta Center for Boreal Studies, 2000). The type of forest structure

found in urban environments will depend on context; some sites may not permit

the development of complex structure due to human demands.

5) Soil Health. The importance of creating and maintaining soils capable of

tree growth cannot be understated. As Harris, et al, state "The majority of
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terrestrial ecosystems are based on soil substrates" (1996, p. 8). However,

urban soils are often severely degraded. The problems facing urban soils are

many: erosion, compaction, loss of groundwater recharge, loss of fertility,

degradation of soil organisms, and reduced seed banks (Sauer, 1998). The

long term success of any forest restoration project will depend on the degree to

which soil health is developed and maintained.

The extent to which any of the above characteristics can be achieved will

depend on the context and demands of each site. This practicum supports the

position that forest restoration projects will fall within a "spectrum of values"

(Manning, 1979) whose characteristics range from "maximum human to

maximum natural" (lbid, p.27). At one end of the spectrum are projects that

seek to preserve, enhance, and create forest stands that have as many

qualities of a natural forest as feasible. At the opposite end are projects that

establish trees in very small, highly modified sites that may reflect typologies

derived from human settlement.

Many forest construction/ restoration projects have been attempted in Winnipeg

and elsewhere. Although most of these projects are still in their early stages

(less than 25 years old), there has been sufficient time to assess their initial

success. The following section will examine case studies that can provide

insights into the process of naturalizationl restoration.



Case Studies

Groat and Wang (2002) observed that "the essence of the case study strategy

is itsfocus on studying a setting... embedded in its real life context" (p.346).

By examining projects in their "real life context", Groat and Wang believe

causal links can be explained, and generaltheories can be developed that can

be applied to other situations (2002). By examining three existing ecological

restoration projects, general conclusions can be made that may be applied to

future attempts of forest restoration in Winnipeg. These projects are:

1) Great River Greening, Saint Paul, Minnesota

2) Highway l-125, Utah

3) Waterfront Park- Winnipeg

Case Study 1: Great River Greening, Saint Paul, Minnesota

The information on this project is from Cynthia Lane and Sara Raab's project

report "Great River Greening: A Case Study in Urban Woodland Restoration",

published in the December 2002 issue of Ecological Restorafion. This project

was selected for its success in achieving both ecological and socio-cultural

objectives, and for the detail of its technical aspects.

Background

ln 1995 the Great River Greening (GRG) organization was created to restore

and maintain 485 ha along the Mississippi River in St Paul, Minnesota. The

GRG is a non-profit, community based organization that works with public and

private landowners to improve the natural community.
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The St Paul Mississippi riverfront was highly altered by decades of industrial

development and flood control measures. Remnant patches of floodplain forest

were present, but most of the project area was highly compacted and

contaminated with salt and industrial fill. Severely contaminated areas were

not chosen for reforestation.

Project Goals

1) to establish sustainable forest plantings

2) to increase public environmental education

3) to generate public suppoft

Site Preparation

A variety of herbicides were used to kill undesirable species, with glyphosate

used primarily for weeds and grass. Compost was roto-tilled into the soil one to

two weeks after herbicides were applied. For large compacted areas a similar

treatment was employed. Compost and manure was applied prior to "frost

ripping" to a depth of 60 cm. "Frost ripping" is not described, but most likely the

ground was ripped'under frozen or partially frozen conditions to prevent further

compaction and to improve the breaking up of the soil. The ripping was

performed in three passes, followed by an application of composted wood chips

and roto-tilling.

Planting Strategies

Four planting strategies were developed to achieve the goal of developing

sustaining forest communities. These were:

1) Dense lnitial: Trees and shrubs were planted at density levels higher

than the expected mature density. This initial high density was designed

to control weed species by establishing crown closure sooner. Trees
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were planted 1.5m on center, and shrubs 1.2m on center, with a ratio of

trees to shrubs of 6:1 or 3:1. Shade intolerant species such as oak were

positioned so as to prevent being shaded out. Areas planted with the

Dense lnitial strategy were mulched with 1Ocm of wood chips to control

competition and conserve moisture. The Dense lnitial strategy was the

most widely used strategy.

2) Final Spacing: Trees and shrubs were planted in the positions desired

for maturity. This is the method closest to traditional landscape planning

and assumes high survival rates and good performance. The Final

Spacing strategy was used primarily for areas near buildings and of

special aesthetic concern.

3) Sparse lnitial; This strategy was reserved for one very degraded site. ln

this strategy hardy trees such as aspen (Populus tremuloides), bur oak

(Quercus macrocarpa) and Green Ash (Fraxinus pennsylvanica) were

planted at densities lower than the density desired at maturity. Trees

were planted 9.1m on center. Over time, additional trees and shrubs

would be added as conditions were ameliorated by the initial plantings.

4) Colonization Patch: This method was employed at one very large site

that was uneconomical to plant in its entirety. Trees and shrubs were

planted and mulched in small patches scattered throughout the larger

area. A ground cover of native plants was sown over the remainder of

the site. The intent was for the trees and shrubs to gradually colonize

the unplanted areas.

Species were selected based on the composition of the remnant forest

patches, and for their ability to act as early succession colonizers. Stock size
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ranged from 1 to 5 gallons for shrubs and 5 to 20 gallons for trees. Bare root

stock was also used. Ecological concerns were balanced with a consideration

for landowner and user concerns, such as safety, aesthetics, and visibility.

Each planting plan reflected the individual needs and constraints specific to that

site.

One of the most remarkable achievements of the St Paul project is the high

level of volunteer participation. From 1996 to 1999 over 7000 volunteers

planted trees and shrubs, with one project involving over 1000 people.

Volunteer supervisors received training and education in planting techniques

and the purpose of ecological restoration. All plant locations were pre-

determined by GRG staff.

Results

Tree survival was variable and emphasised the importance of assessing sites

properly and planting appropriate species. The Dense lnitial strategy was the

most successful in achieving rapid crown closure. Weeds persisted until crown

closure, despite mulching. The trial is too young to for reproduction of trees

and shrubs to be observed, although Manitoba maple seeds from non-planted

sources were germinating in the plots. Plantings using the Final Spacing

strategy will require more maintenance due to their wider spacing and high

visibility. Technical results aside, the most successful aspect of the project was

the very high rates of volunteering, which has continued to this day. Since

1995 over 12,000 volunteers have participated in tree planting restoration

projects (2007, Great River Greening website). The GRG has provided

opportunities for education, community interaction, and youths to engage in the

natural world. Financial support from both public and private organizations has

been significant and continues to grow (2007, Great River Greening).



Conclusions

The Great River Greening projects have achieved their goals of establishing

sustainable forest plantings, improving environmental education, and

generating public support. From this success general conclusions can be made

that may be applied to restoration projects in Winnipeg:

1) Design strategies considered long term goals, site characteristics, and

public perception. No one strategy was applicable for all situations.

2) Planting strategies were detailed and prescribed specific shrub and tree

spacing regimes. Planting locations were not left to the discretion of

volunteers but pre-determined by knowledgeable supervisors.

3) Project support was achieved by encouraging volunteer participation and

considering specific aesthetic needs.

4) Regular maintenance was needed to achieve success sooner. With time

maintenance levels can be reduced, but initial high inputs of maintenance

may be required. The GRG continually reviewed and adapted strategies to

improve project success.

As a result of careful planning, the use of a variety of silvicultural techniques,

and extensive volunteer participation, the GRG was highly successful in

creating new forest lands in an urban environment. Crucialto the success of

their projects was the adoption of a variety of planting designs that recognized

context and the degree of "naturalism" appropriate for specific sites.

Community support- financial, emotional and volunteer- ensured the projects

received the long term commitment needed for their success.
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Case Study 2: Highway l-215, Utah

The information for this precedent is from Jan Stríefel's artícle "Without

Precedent or Sequel" in the October, 2005 issue of Landscape Architecture,

and from subsequent e-mail correspondence. This project was selected for its

scope and technical success. lt was also selected because it can provide

insight into public perceptions of restoration projects.

Background:

Highway l-125 is in Utah's Salt Lake Valley. ln 1988 the Utah Department of

Transportation (UDOT) hired the consulting firm "Landmark Design" to

landscape the highway corridor. lnstead of prescribing traditional mown turf

Landmark Design proposed a landscape that used native grasses, herbs,

shrubs, and trees. The proposal was accepted and preliminary work

proceeded.

The first six months were spent researching native plants and the technical

demands of establishing them. Nine miles of roadside was walked to evaluate

soil, moisture, and erosion conditions. Existing native plants and invasive

species were noted. A final report was prepared that outlined the concept

which the UDOT approved. The state allocated $6.8 million for its

implementation and work commenced in the fall of 1990.

Project Goals

1) to design a landscape that celebrated the landscape and native plants of

the Great Basin and the Rocky Mountains

2) to create a publicly accepted landscape

3) to create a low maintenance landscape
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Site Preparation

Site preparation varied depending on the existing conditions. These conditions

included bare slopes, weedy slopes, grass slopes, eroded slopes, and large,

flat, open spaces between lanes and ramps.

Many sites had to be re-graded. Large flat spaces had shallow basins created

to capture precipitation. Slopes were contoured to a slope of 2:1. Site

preparation focused on creating suitable microsites for planting, capturing

moisture, and controlling erosion.

Planting Strategies

Some areas were to be irrigated during establishment while others were left un-

irrigated. Due to the size of the project a precise planting design was not

feasible. The planting strategy was based on an informal series of clumps of

shrubs and trees with native grasses and wildflowers in between. The clumps

contained three to five woody species with specific spacing between stems.

The planting stock was primarily "tubelings". Tubelings are container stock with

root plugs nine inches long to provide deep rooting in the arid environment. ln

the irrigated areas larger one gallon and five gallon stock was used, as was two

inch diameter deciduous and six foot conifer trees. The irrigation system

consisted of bubblers, drip forms, and spray. ln non-irrigated areas each

tubeling planting site had a small depression created to capture precipitation.

The project used 41 species of shrubs and 1B species of trees, with

approximately 1.5 million plants planted over two years. Wildflowers and

grasses were seeded. Planting occurred in the fall and employed planters

familiar with forestry tree planting methods. The use of experienced
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professional planters allowed for rapid planting and allowed for the coordination

of plant deliveries with installation.

Results:

Landmark Design realized the importance of the l-215 project, as no restoration

project of its size had been attempted in Utah before. They negotiated with the

UDOT to monitor the project and gathered information for three years after

establishment. ln terms of the goals to create a viable, low maintenance native

plant community the project was a success. The trees and shrubs had the best

survival, but the wildflowers were gradually pushed out by grasses and other

plantings. The native species were able to tolerate two years of severe drought

and by 2005 were flourishing.

The goal of gaining public support for naturalized landscapes was less

successful. Many residents initially disapproved of the naturalistic form of the

plantings. One transportation commissioner at a planning meeting for another

highway said "l don't care what we do for the landscape...as long as it doesn't

look like l-215" (Striefel, 2005, p. 94). ln short, many people found the project

messy and unkempt.

Another complaint about the project was the cost, which was about $38,000 per

acre. Landmark Design believes the costs could have been reduced through

wider spacing of plantings. Despite the high establishment costs the project

area is now virtually maintenance free. The cost to mow l-215 would have

been about $4,500 per treatment, so the initial investment may be offset

through long term cost savings. Jan Striefel has reported that by 2007 public

support for the project has increased (e-mail correspondence, February 16th,

2007). The commissioner who voiced his negative impression of l-215 later

changed his mind once he was taken out and shown the diversity and value of



the plantings. However, no other highway naturalization project has been

attempted in Utah.

Conclusions

From the experience of l-215 several general conclusions can be made that

can be applied to forest restoration projects in Winnipeg:

1) Restoration projects should not assume people will appreciate a

naturalistic appearance. Public education before and after restoration

projects can explain their intended appearance and purpose (Striefel, 2005).

Restoration projects may want to consider using landscape typologies

more acceptable to the general public.

2) Although public participation in all aspects of a restoration project may

not be feasible, some areas may be planted and maintained by volunteers

and community groups. By playing an active role, no matter how limited,

people gain a greater understanding and appreciation of the intent of

restoration projects (Jordan, 1991). As plantings become established,

participants are able to look at them with pride and interest.
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Gase Study 3: Waterfront Drive, Winnipeg, Manitoba

Restoration projects have been attempted throughout Winnipeg, primarily

through the auspices of the city Naturalist Services Branch. The Naturalist

Services Branch (NSB) has the mandate of managing the City's natural areas,

which total over 1000 ha in parks and greenspace. lncluded in the NSB's

mandate is the goal "to make sure that natural areas stay natural and that

ecologically significant areas disturbed in the past are restored to their natural

function" (City of Winnipeg, 2007b).



Waterfront Drive

Waterfront Drive is an active restoration project created by the Naturalist

Services Branch of the City of Winnipeg. lt was selected as a case study

because it represents an attempt at reforestation under conditions similar to

those found in the study area. lt is also representative of the much wider

program of naturalization projects found throughout Winnipeg. The following

information was obtained from the Naturalist Services website (City of

Winnipeg, 2007b) and from interviews with Naturalist Branch staff in 2007.

Field visits to Waterfront Drive were also undertaken in the fall of 2005 and the

summer of 2006.

Background

The Waterfront Drive forest naturalization project is located between Waterfront

Drive and the Red River near the historic neighbourhood of Point Douglas, lt

occupies 0.8 ha of the riverbank, with the restoration activities commencing

from the St James pumping station and proceeding to the north-east. The

project coincided with the construction of the Stephen Juba Park south of the

site and adjacent condo developments. This part of Winnipeg was historically a

working class/ industrial community. A pedestrian path forms the north

boundary of the restoration zone.

Project Goals

1) To re-establish a riverbottom forest (City of Winnipeg,20OTe)

2) To stabilize the bank. The project site is located in the bend of the Red

River were the cutting action of the current has steadily eroded the riverbank

(City of Winnipeg, 2007e).
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Site Preparation

No site preparation was performed to facilitate planting. ln the spring of 2002

willow and poplar posts were pushed into the riverbank south of the pumping

station using the "Stinger"- a hydraulic steel bar used to create holes in the

frozen soil.

Planting Strategies

A variety of species, stock size and planting forms were used from 2002to

2003. ln the spring of 2002 willow cuttings were densely planted in a trench to

improve bank stability. ln 2002 and 2003 a variety of deciduous plants were

planted. Species used were:

Manitoba maple (Acer negundo),

Red osier dogwood (Cornus stonilifera),

Cottonwoo d (Populu s deltoiders),

Balsam poplar (Populus balsamifera)

Trembling aspen (Populus tremuloides)

Red fruited chokecherry (Prunus virginiana),

Willow (Sa/x spp.),

Basswood (Tilia americana),

High bush cranberry (Viburnum opulus)

Hawthorn (Crateagus spp.)

Green ash (Fraxin u s pennsylvanica)

Pin cherry (Prunus pennsylvanica)

Bur oak (Quercus macrocarpa)

Wild rose (Rosa spp.)

Red elderberry (Sambucus racemosa)

Western snowberyy (Symphoricarpu s)

American elm (Ulmus americana)
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Stock type included cuttings, container, and bareroot. Container size ranged

from 1 gallon to 15 gallon. Spacing appears to have been very tight, with inter-

stem distances ranging from 1 to 2m.

Planting

Planting in 2002 was performed by summer students- the "Urban Green Team"

and employees of the Naturalist Services Branch. Planting in 2003 included

participation from grade 6 students from St. Alphonsus school.

Site maintenance was also performed in 2003 and 2004. Activities included

garbage clean up, purple loosestrife removal, and hand weeding of thistles and

other undesirable plants. Naturalist Branch employees, Green Team

employees and the Manitoba Metis Federation were responsible for

maintenance activities.

Results

Summer flooding in 2005 destroyed some plantings but in general the

establishment success seems to be quite good. Both trees and shrubs are

doing well, with vigorous new growth on mosi of the plants. The dense planting

has also appeared to have suppressed weed growth in many areas. Visually

the site may appear messy and unkempt due to its "natural" state, especially

when compared to the manicured parkway north of the pedestrian path.

Despite its relatively small size the project may, in time, provide wildlife habitat

and help control erosion. The site is susceptible to flooding and may suffer

from high water events in the future.

One problem worth mentioning is the lack of a formal evaluation process for

naturalization projects in Winnipeg. The success of seedling establishment and



performance is not systematically measured or recorded due to the expense

this would entail (Julie Pelc, personal communication, April 3'd, 2007).
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Gonclusions

The Waterfront Drive project can provide conclusions that can be applied to

other restoration projects in Winnipeg:

1) The project demonstrates that it is possible to establish a dense

community of trees in a Winnipeg environment. How that community will

evolve is difficult to predict but the stage is set for that evolution to occur.

2) A naturalistic form of planting may not indicate human design intent.

While there are signs posted that describe the site as an area of "forest

naturalization", there is nothing to indicate that the trees were deliberately

planted. A lack of apparent design intent may cause observers to assume

Figure 2. Waterfront restoration project, Winnipeg, 2006
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the site is an abandoned area that has naturally regenerated. This

assumption may not be a concern at Waterfront Park, but some projects

may want to communicate their human-made origins more overtly for public

education or acceptance.

The above case studies show that forest restoration/ construction projects are

possible in a variety of contexts. Although índividual projects will have their

specific goals, there are general benefits to increasing forests in urban

environments. The next section will discuss why we should encourage more

trees in our cities.



Why Have Urban Forests?

The Value of Trees and Nature in the Gity

There are many reasons why cities and citizens should value their urban

forests. The arguments for this have usually focused on ecological, economic,

and social values.

Ecological Benefits

The major ecological arguments for enhancing urban forests (in no specific

order) are:

1) Climate control

2) Ar pollution (Carbon sequestering)

3) Soil and Water Quality

4) Habitat creation

5) Genetic Preservation
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These benefits are components of an ecologically sustainable urban landscape

(United States Department of Agriculture, 1993). The term "sustainability" may

be in danger of becoming meaningless from overuse, but it does reflect a goal

landscape managers should aspire to. The 1988 Council of Educators in

Landscape Architecture defined sustainable landscapes as landscapes which:

...contribute to human well-being and at the same time are in harmony

with the natural environment. They do not deplete or damage other

ecosystems. While human activity will have altered native patterns, a

sustainable landscape will work with native conditions in its structure and
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function. Valuable resources- water, nutrients, soil, et cetera- and

energy will be conserved; diversity of species will be maintained or

increased. (CELA call for papers, as cited in Thayer, 1989, p. 101)

Much of the open space in our cities can not be said to meet this definition of

sustainable. Lawns in particular are guilty of consuming vast amounts of time

and energy inputs to maintain and offering little in the way of improving the

natural environment. ln her 1994 book The Lawn: A History of an American

Obsession, Jenkins describes the resources needed to keep American lawns in

their desired state. More synthetic chemical fertilizers were applied on

American lawns in 1984 than all of lndia used to grow crops. The American

Environmental Protection Agency estimated in 1994 that approximately 70

million pounds of chemicals were applied to lawns each year in the United

States, and that that number was increasing by 5 to B percent per year. The

effect of this massive input of fertilizers, pesticides, and herbicides has been

extensive. Soil organisms suffer from pesticide applications and the runoff from

heavily fertilized lawns has contributed to the decline in aquatic ecosystems

such as the Chesapeake Bay (Jenkins, 1994). lf North Americans are serious

about creating a sustainable landscape, then some of its lawns should be

converted to plant communities that do not require the high levels of chemical

inputs and maintenance. Forests are one community that can be used as an

alternative to the lawn.

Economic Benefits

We are a society that often values things based on their ability to make or save

us money. Craig Stevens (1990) summed up this attitude when describing the

Texas Highways Department Wildflower program of the 1980s:
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We found that the only way we could get the attention of anyone was to

look at the economic benefits of wildflowers. All the scientists in the

world can have all the greatest ideas in the world, but unless you hit

someone economically...you will not get much attention. (p.135)

The main economic argument for forest restoration is that, over the long term, it

will reduce landscape maintenance costs. Of all maintenance costs the

primary one that can be reduced or eliminated is grass mowing. North

Americans love mown turf (lbid). lncredibly, there are now more acres

managed as mown turf in the lower 48 American states then is managed as

wilderness areas (Sauer, 1998). When Texas considered restoring some of its

highway right-of-ways to native plant communities it was spending $34 million

mowing 1 ,054,000 acres annually (Stevens, 1990). The reason for this love

affair with cutting grass is complex and has deep cultural roots. Jenkins (1994)

traces the origins of the North American lawn to the country seats of the

English gentry and aristocracy. The sprawling turf and forested landscapes

created by Lancelot "Capability" Brown in lBth century England were a

testament to the wealth and taste of their owners. This aesthetic was adopted

by North Americans and applied to both public and private spaces. However,

the North American lawn acquired meaning beyond its European origins. For

Jenkins,

American front lawns are a symbol of man's control of, or superiority

over, his environment. Americans have moved from regional landscapes

based on local vegetation and climate to a national landscape based on

an aesthetic that considers grassy front yards necessary to domestic

happiness . (1994, p.185)
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ln addition to being a symbol of civilization and control, lawns embody domestic

values of good management and community responsibility. To maintain a lush,

green front lawn is seen almost as a civic duty- failure to adhere to the

community aesthetic is a sign the homeowner may not be adequately

socialized (Jenkins, 1 994).

While the environmental costs of the lawn have been discussed in the previous

section, there are also significant economic costs. When the city of North York,

Ontario, compared the costs of establishing and maintaining a reforested acre

of parkland with an acre of manicured, mown parkland, the contrast was

startling. Over three years the cost to plant and maintain trees (using volunteer

labour) was $4,800 per acre. The formal mown park, with shrubs and

specimen trees, cost $44,028 per acre (Granger, 1990). Granger predicted the

costs would further decline as the trees became more established and required

less watering and weeding.

The North York experience may not be the norm for restoration projects. lnitial

costs for establishing trees and shrubs may be much higher than the status quo

of lawn mowing, especially if volunteer labour is unavailable. However, high

initial costs may be offset by a more rapid development of ecological function.

The environmental economist D. King (1991) suggests that the amount

invested in a restoration project is proportional to the amount to be saved over

the long term. lf a high initial investment results in the more rapid development

of a self maintaining ecosystem, the costs for maintaining that site can be

reduced much sooner. That being said, the maintenance savings argument

should be used with care. Kendle, et al, (1997) warns that cost savings may

not be significant if naturalization edges have to receive high levels of

maintenance to appear tidy to the general public.
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Cost benefits for afforestation projects can go beyond maintenance savings.

Urban trees can provide significant energy savings through shading and

reducing wind velocity. Urban trees are estimated to reduce air conditioning

use in California by 2.5o/o, for a value of $484.8 million annually (McPherson

and Simpson, 2003). Similar benefits can be noted in Winnipeg. Winter winds

are more noticeable in newer, treeless suburbs when compared to older

neighbourhoods with well developed tree canopies. This author's house has a

large elm tree in the back yard that shades almost the entire roof. On hot

summer days the interior temperature in the second story is much cooler than

the neighbour's house, which is identical in plan and insulation but does not

have the shading benefits.

Another economic argument for urban afforestation is the positive impact it can

have on home values. A study conducted in Denmark concluded that people

were willing to pay significantly more for a home in a neighbourhood where

afforestation projects were located (Anthon, et al, 2005). Higher property

values translate to higher property tax revenue for the municipality. The

increase in tax revenue may therefore offset the costs of establishing new

urban forests.

The problem with using an economic argument for promoting urban forestry is

that it has always been easier to describe its immediate costs rather than its

long term benefits. However, environmental economists are increasingly able

to provide a dollar value for urban trees. Several methods can be used to

apply a value to an urban tree, but the replacement cost is often most

quantifiable. Regardless of how monetary values are applied, as long as

financial arguments can be made for urban afforestation there will be people

eager to listen.



Social Values

Urban forests can provide profound social benefits; often arising from the basic

need for human beings to experience nature (Kaplan and Kaplan, 1989). As

has been discussed , nature can mean different things to different people. ln

conducting their studies, environmental researchers have not limited nature to

remote, untouched, or pristine areas but instead have used a much broader

definition. Kaplan and Kaplan have defined nature as including "parks and

open spaces, meadows and abandoned fields, street trees and backyard

gardens...places near and far, common and unusual, managed and unkempt,

big small, and in-between, where plants grow by human design or even despite

it" (1989, p. 2).

ln all its diversity of forms, nature has the powerful ability to provide

psychological benefits. Grahn and Stigsdotter's (2003) research suggest that

the more often an individual uses urban green space the less likely they are to

suffer from stress related illnesses. Rachel Kaplan (2001) has explored the

"restorative experiences" that urban nature can provide, primarily through its

ability to instil a sense of tranquility, serenity, and peace. One doesn't even

have to be in the natural setting to experience its benefits. Kaplan's research

has concluded that even a window view of natural elements can generate a

more positive opinion of one's neighbourhood and an improved sense of well

being.

It should not be a surprise that exposure to natural environments can create

positive psychological benefits; after all, we are creatures from and of the

natural world. What is a surprise is that we, as a species, seem to trying very

hard to alienate ourselves from this natural world. Perhaps most disturbing is
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the trend for children to have little or no experience of nature. Richard Low

writes:

Our society is teaching young people to avoid direct experiences in

nature...Our institutions, urban/ suburban design and cultural attitudes

unconsciously associate nature with doom- while disassociating the

outdoors from joy and solitude. (2006, p. 3)

Low (2006) believes that nature (not manicured lawns and sports fìelds) is

crucial for the development of healthy, mentally balanced children. lts benefits

are many:

Nature inspires creativity in a child by demanding visualization and the

full use of the senses. Given a chance, a child will bring the confusion of

the world to the woods, wash it in the creek, turn it over to see what lives

on the unseen side of that confusion. Nature can frighten a child, too,

and this fright serves a purpose. ln nature, a child finds freedom,

fantasy, and privacy: a place distant from the adult world, a separate

peace. (2006, p. 7)

For many children growing up in urban environments there may be few places

to experience nature. Urban forests, even a single tree, may be the only

opportunities many of them will have to experience the wonders of nature.

Social benefits of urban forests can also be gained from the process of

participating in tree planting and ecological restoration projects. For many

people, participating in these projects can strengthen their bonds with their

community and their local environment. Jordan (1991) views the greatest value

of ecological restoration



... not in its ability to transform the landscape directly (or at least not only

in that), but in its ability to transform it indirectly through the education

and transformation of the human beings who inhabit and shape it. (p. 5)

Winnipeg is fortunate to still possess areas where people can experience

environments that retain some qualities of naturalness. The city is also

fortunate that there are many opportunities for its citizens to participate in

projects that restore and enhance these natural spaces.
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Study Area

To examine the history, development, and challenges of Winnipeg's urban

forest an area of the city was selected for further analysis. This area includes

the neighbourhood of Riverview, most of the neighbourhoods of Lord Roberts,

and Kingston Crescent, and the areas adjacent to the Red River along

Kingston Row, St Mary's Road, and Lyndale Drive.

This area was selected for several reasons. First, it includes a variety of urban

typologies. Second, it includes both banks of a section of the Red River,

demonstrating the varying conditions of the remnant "metroforest" to be found

along the river shore. Third, the area has been in an urban context for over a

century and can demonstrate the evolution of an urban environment. Fourth, it

presents opportunities for forest restoration and construction that are similar to

other areas of the city. Lastly, there are archival records of what the pre and

early settlement landscape was like.
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Figure 3. Study area (outl¡ned in red).
Background air photo opyr¡ght 2004 by Atlis Geomatics. Adapted with permission.



History of Site

The study area, in its current form, provides few clues of its past. A person

strolling through Churchill Drive Park or the residential neighbourhood of

Riverview today would probably be unaware of the area's ecological history.

Nor are they likely to know much about the area's history as part of the Red

River settlement, whose river lot survey gave form to the streets and

neighbourhoods. Although the area today has a feeling of well-established

solidity, its current form as an urban environment is very recent.

Pre-Urbanization

The study area, and Winnipeg as a whole, is a product of the Red River. lts

vegetation, soil, and history were all influenced by this mighty prairie river. The

Red River came into existence around 5500 BC when glacial Lake Agassiz

drained for the last time (Morgan, 1989). The former lake bottom contained

deep deposits of lacustrine clay through which the Red river cut on its way to

Lake Winnipeg. As the Red River periodically flooded it deposited alluvial

layers of clay, silt and sand. The Red River has not remained static; its course

has changed through a process of erosion and deposition, leaving oxbows,

ridges, and swales in its wake. The Red River today is still being shaped by

the forces of erosion, with the degrees of erosion influenced by bank location,

underlying soils, and human activities (City of Winnipeg, 2007d).

With the retreat of the glaciers and the draining of Lake Agassiz, vegetation

expanded northward into Manitoba. Evergreen and deciduous trees were the

first to colonize the barren lake bottom, but around 6000 years ago prairie

grasses became the dominant plant cover as precipitation declined. As the

climate became moister around 3000 years ago a parkland ecosystem of oak
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and aspen developed. Over the centuries tree cover would advance or retreat

depending upon precipitation, bison, and fire (Morgan, 19Bg).

The riverbottom forests were less susceptible to disturbance and formed more

stable plant communities. A cross section of unmodified riverbottom forest from

the river's edge to the drier uplands has a characteristic form. The river's edge

is usually home to peach-leaved and sandbar willow- species well adapted to

colonizing newly deposited silts and clays. Adjacent to the willows is a

deciduous forest of American elm, Manitoba maple, cottonwood, basswood,

and black and green ash. Undergrowth is dominated by ostrich ferns and

nettles. The upper edge of the riverbottom forest transitions to the oak/ aspen

parkland. This transition area can be very diverse, containing a mosaic of both

prairie and riparian forest species (Morgan, 19Bg).

As an ecosystem in constant flux the study area would not have possessed a

static plant community. However, there are some clues to what it could have

looked like just prior to European settlement. Arrowsmith's 1819 map of the

Red River Settlement shows the areas adjacent to the Red and Assiniboine

rivers. Although his map is not completely accurate (Kingston Crescent is

shown as a much broader bend) the study area can be identified. ln 1819 the

landscape appears to have been savannah parkland, probably of bur oak, elm,

ash, maple and aspen, with a river bottom forest adjacent to the Red river.
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Figure 4. Amos Arrowsmith map, 1819. Study area approximate location in red.
(Hudson Bay archives)

With the development of the Red River settlement the forests of the Winnipeg

area were cut to provide fuel, building materials, and to clear land for

agriculture. Photographs from the late 19th century show the riverbanks and

landscape around the Forks, Point Douglas, and Saint Boniface to have been

completely denuded. The forests in Churchill Drive Park appear to have faced
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similar pressures, although not to the same degree. An air photo of Riverview

Hospital circa 1912 shows much of the river bank south east of the hospital site

to be devoid of trees. The degree of clearing seems to have varied from river

lot to river lot. The Duncan Sinclair survey map (below) from 1870 show small

plots cleared for agriculture (light pink), but the majority of the study area is

described as "Woodland"(yellow)- with some areas more accurately described

as oak, aspen and willow (south of Kingston Row) or ash, oak, elm, and maple

(Kingston Crescent).

Urbanization 1 880-1942

A person wandering through the area in 1BB0 would have seen a landscape on

the verge of massive change. The area would have been a mix of open
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farmland and forests of varying species and density. A dense upland forest of

bur oak and aspen was particularly prominent along the southern border of

Churchill Park. The riverbottom forest along the Red River would have been in

various degrees of health, cleared in some areas and untouched in others.

South of the Red River a thick lush stand of trees would have been found in

Kingston Crescent. Photographs from the early 20th century show the forests

were a diverse community of shrubs, herbs, and trees. However in the last

decades of the 19th century the wave of settlement would begin to alter this

plant community.

The study area was first opened for urban settlement when the eastern

financier Albert William Austin purchased four river lots in the parish of St.

Boniface in 1889. He used the property to develop two private parks- River

Park and Elm Park. River Park was on the north side of the Red River, and

included an area from the Elm Park bridge in the west to a line drawn south to

the river from Eccles street in the east. Elm Park occupied the narrow

peninsula of present day Kingston Row and Kingston Crescent. The nature of

the river lot survey in this area allowed Austin to purchase a significant amount

of riverbank property (over three miles worth) by buying only four lots. Lots 14

and '109 ran parallel to the river, with 109 providing all the property for Elm

Park. (Mclachlan, 1974)

To transport people to his parks Austin extended the streetcar line down

Osborne street to the Red River, a feat that required him to develop his own

electrical plant to provide power for the new line. The streetcar, the production

and sale of electricity, and the parks were financial successes for Austin. By

1900 Winnipeg's population was 42,500 and many of them went to Austin's

parks for picnics, walking, boating, and other amusements. Postcards of the

era show a lush, primeval forest in Elm Park with open lawn and footpaths.
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Compared to the partially denuded landscape found around much of Winnipeg,

Elm Park was a relatively untouched old growth forest of elm, cottonwood, and

basswood. However, by 1904 plans for a large public park west of the city were

being realized in Assiniboine Park. ln the face of rising competition, Elm Park

was sold to developers in 1912, ending its days as a recreational park.

Things were different in River Park. lt developed as an amusement parki

racetrack facility and attracted pleasure seekers for decades after Elm Park

was sold. River Park had started, like Elm Park, as a place for picnicking.

Early photographs show River Park possessed dense growth of aspen/ oak

forests through which pedestrian and cycle paths meandered.

Figure 6. River Park circa 1900 (Manitoba archives)



With the creation of the Osborne south streetcar line in the 1890s, the

development of the Canadian National Fort Rouge railway shops (1901) and

the founding of Riverview hospital in 1911, there were numerous incentives for

residential neighbourhoods to be constructed. The ubiquitous boulevard elm

trees were planted as the neighbourhoods of Riverview and Lord Roberts were

developing, but it is difficult to learn when exactly this occurred. This author

has examined the stumps of recent elm removals and it appears (assuming a

seedling age of 5 years) that many of the older areas were planted in the

1 920s.

1942- Present

With the end of World War ll the area entered a new phase. By the early 1940s

it was becoming apparent that the commercial nature of River Park was

incompatible with a settled neighbourhood. Competition for recreational

spending was also increasing from the development of Winnipeg Beach and

Grand Beach to the north of the city. ln 1941 C.E. Simonte Company

Figure 7. River Park circa 1900 (Manitoba Archives)
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proposed two plans for subdividing the property. The first plan had housing lots

along the river, the second called for the creation of a river front park. The latter

proposal was selected. ln 1942lots went for sale in River Park for $400 to

$800 apiece. Churchill Drive was developed, creating the present boundary for

the adjacent park. By 1948 the west side of Osborne Street was developed,

and in '1950 housing east of Osborne commenced. The 1950 flood devastated

many of the existing houses in the area, with flood waters reaching the second

story windows of the houses near the Riverview Hospital and along Kingston

Crescent. Churchill Drive was later developed as a dyke to control future

flooding.

By the 1960s the current form of most of the study area was established. The

urban forest would evolve in this urban matrix in the following decades.

The Gurrent State of the Urban Forest (2OO7l

Forest inventories in non-urban areas have traditionally depended upon aerial

photography to provide information on forest attributes. Using stereoscopic

photo pairs (two photos taken from slightly different angles) an experienced

photo interpreter can estimate the age, species, height, and density of different

forest stands. While ground truthing is often required to confirm the accuracy

of aerial photography interpretation, the method of using air photos to provide

an overview of a large and complex system can be quite reliable. As a

silviculture forester this author used air photos extensively to identify forest

stand types and as a component of ecosystem identification. Aerial

photography (photo provide by Atlis Geomatics) was used to identify trees and

forested areas in the study area to provide an inventory of the forest cover.

lndividual trees were delineated where possible, but in areas where continuous
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tree cover was present the site was shaded as one forest unit. The trees were

identified as belonging to one of several categories:

1) Deciduous- private

2) Deciduous- public

3) Boulevard trees

4) Conifer-private

5) Conifer-public

6) Natural (non-human established) private

7) Natural public

Colour is used to identify three main categories: deciduous, conifer, and natural

forest. Any tree identified by colour as a deciduous or conifer is assumed to

have been planted by humans, or have been permitted to grow on private

property if naturally established.
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Accuracy

To test the accuracy of the aerial photography interpretation two

neighbourhood blocks were inspected on the ground. All trees over 3m in

height were recorded and compared to the aerial photography assessment.

The ground proofing revealed that often only the largest mature trees were

identified. While most boulevard trees were able to be accurately identified,

many smaller, immature trees on private lots were not detected. Also, several

trees growing in a clump were sometimes identified as a single tree. ldentifying

several trees as one may underestimate the diversity and complexity of the

Figure 8. Study Area Tree Gover
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site, especially if the clump contains a variety of species and ages. The survey

suggests that 60-80% of the total tree population in some areas may not have

been identified on the inventory map. That being said, the map is useful for

identifying overall tree cover, openings, and composition.

The forest inventory map reveals that trees are present in most of the study

area. Using the FAO definition of a forest as an area with a minimum of 10%

tree cover, much of the area could be deemed a forest. While the area of tree

cover varies considerable in the study area (from 0% in playing fields to 95% in

the river bottom forest) it is this author's opinion that an average crown closure

of 15-25% is consistent for most of the area.

From the general overview it is now possible to identify the study area's major

urban forest types. There are several ways forests can be ordered into types.

The principle method, based on industrial forest inventory models, is to

describe the forest in terms of its species/ ecosystem characteristics. The

inventory map generated by the aerial photography interpretation is an example

of this method. Attempts to define urban forest types usually concentrate on

specific landscape forms such as street tree, cemeteries, courtyards, etc

(Svendsen and Campbell, 2005). However, these methods are based on

quantitative characteristics. Forest types can also be determined by qualitative

properties. ln the lBth century Europe, landscapes (often forested) were

described as being "picturesque", "beautiful", or "sublime" (quote). ln these

aesthetic theories physical properties such as species, age, height, etc were

less important than the emotional impact the typology was able to generate. ln

his 1994 essay A Built Landscape Typology: The Language of the Land We

Live ln, Patrick Condon suggests that basic types of landscapes (particularly

designed landscapes) exist, both in terms of their physical properties and their

emotional meanings for the beholder. Condon's landscape types include the
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clearing, the allee,Ihe orchard, plus others that are not reliant on trees for theír

form. ln the following descriptions of the study area's forest types the

categories are mainly defined by their physical properties, but will also include

a discussion of their experiential characteristics.

The Natural Forest

l) Riverbottom forest

The inventory map reveals that the pre-settlement riverbottom forest is still

present in many areas. The largest continuous section is found in Churchill

Parkway. However, significant areas are also found in private holdings,

particularly in Kingston Crescent. Kingston Crescent contains high numbers of

very large elms, basswood, and maples that predate the residential

development. Walking through the riverbottom forest in both Churchill Parkway

and Kingston Crescent quickly reveals that this diverse and important forest

ecosystem is rapidly deteriorating. Erosion, maintenance (mowing) and a lack

of tree planting has reduced the once ihick and extensive forest cover in

Churchill Park to a narrow band of trees, eaten away by the river on one side

and human use on the other. River bank stabilization efforts on Kingston Row

have reduced erosion losses, but the ongoing reduction of mature trees to age,

disease, and human neglect continues.



Figure 9. Degraded riverbottom forest, Ghurchill Park. Note compacted trail, poor
understory, and lack of fallen woody debris
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Figure 10. Structurally diverse riverbottom forest, Beaudry Park, Manitoba
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The riverbottom forest as a type can be perceived several ways. As a

continuous dense band of trees it can be described as a stand- a "group of

trees occupying a given area and sufficiently uniform in species composition,

age, structure, site quality, and condition so as to be distinguishable from the

forest on adjoining areas" (Minnesota Department of Natural Resources,2007).

ln qualitative terms it is difficult to define as a typology due to its linearity,

isolation, and size (neither vast or small). lts position in the managed

landscape of Churchill Park could place it in the ranks of the "beautiful" - an

expression of our "capacity to order nature for human purpose" (Condon, 1994,

p. 86), but this term does little describe its experiential qualities. Perhaps it is

best described for what it is - a forest - the closest thing the study area

possesses in terms of wilderness - a place of enclosure, chaos, disorder,

mystery, age, the pristine.

2) Upland Oak forest

As previously discussed this forest type once dominated most of the area

occupied by the neighbourhoods of Lord Roberts and Riverview. However, it is

now mainly found in Churchill Park west of the Osborne Bridge and in

McKittrick Park in the west end of Lord Roberts. Extensive mowing has left

much of these sites incapable of regenerating oaks or other trees. Areas that

are not mown are heavily grassed, providing few opportunities for seedling

establishment.



The Upland Oak forest, despite its natural origins is not the same type as the

Riverbottom forest. While it may have aspects of the beautiful it also

possesses some qualities of the picturesque, the ability to present a range of

fluctuating viewpoints (Condon, 1994). lt is also perhaps the best example of

the sayannah typology in the study area. The savannah- with its blend of open

grassland and scattered trees- holds great appeal for humans (Kaplan and

Kaplan, 19Bg). For Condon this type has no defined name, but it can be placed

midway on his clearing-to-forest continuum. Experientially the oak forest may

simultaneously instil a sense of order and mystery as its paths meander

through it.
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Figure 11. Upland oak forest west of Osborne Bridge



The Human Made Forest

ln 130 years of urban development a diverse and complex community of trees

has been established in the study area. The native forest of oak/ aspen/ ash/

elm has been almost completely eliminated and replaced by a new stand of

trees planted to meet human needs. The most dominant feature of this new

urban forest is the extensive network of boulevard trees. The great elm

boulevards are one of Winnipeg's most distinctive and unique features and are

a testament to the vision and commitment of the city's founding citizens.

1) Boulevard Trees
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Figure 12. Trees and Forest Patches on Public Property. Boulevard elms form the grid of
darker green dots.
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These boulevard trees are found in most residential areas in the study site and

are extremely potent visual and ecological elements. Visually, their carefully

measured, regular spacing instils a sense of unity and connection. The form

and style of the houses may change, but the unending march of columns of

boulevard trees stitches together neighbourhoods and the city. There is

timelessness to a street of elms, invoking visions of classical colonnades or the

arches of a gothic cathedral. The boulevard trees are a prime example of the

allee or avenue typology. Defined by the Oxford English dictionary as "any

broad roadway bordered or marked by trees or other objects at regular

intervals" or "a walk bordered with trees or clipped hedges" (n.p., 1989) the

allee has been used for centuries to enclose and define corridors of movement.

Condon (1994) places the allee between the "orchard" and the "backyard"

types, suggesting it may possess properties of ordered nature and domestic

comfort.

Figure 13. Boulevard "allee" of elms, Morley Avenue, Winnipeg



Despite the pleasing properties of the allee, there are weaknesses to the type

as found in the study area. The strengths of the boulevard plantings - their

regularity, consistency, uniformity- are also their "Achilles heel". Riverview is

typical of most Winnipeg neighbourhoods in that almost 90% of its boulevard

trees are American elm, with the next most common species being Basswood

at 5% (Westwood, 2006). Like any monoculture they are extremely vulnerable

to dísease and age. lf Dutch elm disease strikes an area the resulting gaps in

the uniform pattern compromise the overall effect. Streets planted to other

species (such as Montgomery street's use of ash) are also susceptible to host

specific pests, such as the Emerald Ash borer. The success of the boulevard

tree may also have had the unintentional result of dissuading planting on

adjacent private lots. Some residential streets rely almost completely on the

large boulevard trees for their shade tree needs with much of the private space

left as lawn. This author has noted that more recent suburban developments

that have not provided boulevard plantings have often resulted in homeowners

planting more trees on their private lots.
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The study area is perhaps unique for possessing a form of boulevard planting

found nowhere else in the city. When River Park was developed for residential

use in the 1940s and 50s the developers often left the existing trees in the

boulevards. The result can still be seen on Clare Avenue (Figure 15) and near

the Lord Roberts Community Center. lnstead of the evenly spaced, ordered

regularity of the typical boulevard, trees in these areas (usually oak) are

scattered in an irregular manner of small clumps and dispersed individuals.

The impression created by this typology is quite different from the standard

Figure l4 Gaps in boulevard planting, BalfourAvenue, Winnipeg



boulevard planting. lnstead of the calm sense of stately elegance created by

the precise spacing of elms, the "natural" boulevard is more whimsical, more

organic.
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This organic feeling can be heightened when the sidewalk itself is punctured by

trees (as can be seen in Figure 16 in the Winnipeg neighbourhood of

Armstrong's Point). The benefit of this form of planting is that it is more resilient

to losses- the structure is not dramatically altered when trees are removed or

added. lt can also be an antidote to the regularity and linearity of the houses,

lots, streets, and other geometries of the well ordered suburban environment.

Figure 15. Pre-development trees, Glare Avenue, Winnipeg
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Figure 16. Sidewalk punctured by pre-settlement tree, Armstrong Point, Winnipeg

2) Residential Trees

As Figure '17 reveals there are thousands of trees in residential properties,

most planted over the preceding decades. One by one, lot by lot, individual

homeowners have created a very large and diverse community of trees.



The nature of this "private" forest varies throughout the study area. Older

neighbourhoods- those developed prior to 1920- were often composed of very

narrow (25ft) lots that left little area for extensive landscaping. Home owners

were often content with boulevard trees may have felt no need for additional

planting. lf they did plant trees they were often restricted to one in the front and

possibly one or two in the meagre back yards. Other factors may have

contributed to fewer trees being planted in these older, working class

neighbourhoods. The demands and stresses of working and raising a family

may have left little time for landscaping. Also, backyards may have been

devoted to growing vegetable gardens.
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Figure 17. Trees and Forest Patches on Private Property
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Vt/ith the end of the Second World War housing lots became bigger (but not the

houses) and more space became available for homeowners to plant trees. As

lots became wider, so did the spacing of the boulevard trees- typically 50 feet

between centers. This wider spacing weakened the visual impact of the

boulevard trees (when compared to the denser spacing in the older

neighbourhoods) but may have created visual "voids" that homeowners filled on

their properties. The species chosen to fill these voids was often conifers such

as Colorado blue spruce, but weeping birch, mountain ash, and many other

varieties were also selected. The predominance of conifers in newer

neighbourhoods is supported by Westwood (2006). His survey of 212 homes

in newer (1941-1950) areas of Riverview found lha| 47% of all trees in front

yards were spruce or cedar, with only 7o/o American elm. Westwood's research

also found a correlation between lot size and the number of trees planted. The

neighbourhood of Tuxedo possessed the largest properties and also had the

largest average number of trees per front yard - 6.5. The Riverview average

was 1.7. Another observation of Westwood's bears mentioning. ln general,

74% of the trees on private properties were rated as being in "excellent" health,

as compared to only 35% of boulevard trees.

Westwood's research did not examine the nature of the understory or

groundcover of the residential properties. The original pre-settlement forest

possessed a diverse understory of immature trees, shrubs, and dead wood

(coarse woody debris), and a groundcover of herbs, ferns, grasses, and moss.

Today the typical boulevard tree and residential specimen tree is growing in an

environment of mown turf. The cultural roots of the lawn are deep and appeal

to urban residents for a variety of reasons. A well maintained lawn provides, in

the words of Nassauer (1995) "cultural cues of care" that identifies its owner as

a responsible member of society. However, the cost of devoting so much land

to maintained turf can be high. The inputs of water, fertilizer, and fossil fuels
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may not be sustainable in an area of increasing resource costs. Ecologically,

lawns offer little in the way of habitat for birds, animals or insects. Lawns also

provide almost no opportunities for trees to reproduce, placing the onus on

humans to maintain the urban forest. As long as the lawn holds much of

society under its grassy spell, the opportunities for urban forest naturalization

and self renewal will be limited.

The ability for turf to impede tree propagation can be seen in contrast to where

trees have managed to establish themselves, particularly on residential lots.

Manitoba maples, American elms, Siberian elms, and to a lesser extent green

ash and basswood can often be found in older neighbourhoods growing in

dense rows where hedges once existed. These species are also particularly

conspicuous in back alleys next to garages, fences, and through cracks in

pavement. Any place where moisture collects, grass is absent, and no mowing

occurs is a suitable spot for a seed to establish itself. These "volunteer" trees

can comprise a significant percentage of the urban forest in some areas and

are a vital reminder of life's ability to renew itself if given the opportunity.

Unfortunately the opporlunity does not exist in many areas of the urban

environment. While it would be undesirable for the entire urban landscape to

be managed in a manner conducive to trees and shrubs establishing

themselves, serious thought should be given to designing some areas to

encourage this to occur. The ability for species to propagate themselves is a

major aspect of ecological restoration, for it allows for the evolution of a plant

community in the absence of overt human management.
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Figure 18. The base of these fence poles provided a suitable site for establishment

The last category of the study area's human made forest includes the trees

planted in public parks, playgrounds, and recreation centers. This category

contains fewer trees than the previous categories, but it does include a wider

range of types.

Churchill Park is dominated by its natural forests, but it does contain a large

number of planted trees. An allee of widely spaced trees lines Churchill

3) Park Plantings
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Boulevard, providing a vertical boundary to the park and a corridor for joggers.

Churchill park also possesses several examples of the typology of the single

free. While single specimen trees are present in residential areas, they do not

have the open expanse around them to stand out as landmarks and objects of

contrast. For Condon, (1994), "the single tree focuses an awful and

undifferentiatied plane on a center. lt makes a here and a there out of a

nowhere" (p 88).

Another rare type found in the area's parks is the clearing. Condon suggests

the clearing was humankinds first designed landscape, whose making "begins

the dance of oppositions" (1994, p. 83) between light and dark, openness and

enclosure. Finding this duality is difficult in the study area- the type of dense

forest needed for a clearing to be positioned within is rare. However,t this

Figure 19. Single tree- Riverview Health Center, Winnipeg



author believes the small clearing in McKittrick Park does possess such a

clearing, a secluded opening surrounded by dense forest (Figure 20).
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ln contrast to the clearing is the bosque. Where the clearing is openness in the

density of the forest, the bosque is the stand of trees in open space (Condon,

1994). Examples of the bosque can be seen in the small clumps of trees

planted in the open expanse of Churchill Park (Figure 21). Condon (1994)

divides the bosque into several subcategories- the copse, the wood lot, the

plantation, the grove- but all share the common trait of being a group of trees

whose deliberate planting stands in contrast to their surroundings.

Experientially, the bosque type can invoke a wide range of emotions- pleasure,

order, peace, or spiritual awakening (Condon 1994).

Figure 20. Smallclearing, McKittrick Park, Winnipeg



The last human designed type displayed in the public spaces of the study area

is the row of trees. Condon does not recognize this as a distinct type, but it a

form that provides its own meaning. The single row of trees has been perhaps

the most widely used form of tree planting on the Canadian prairies, where it is

better known as the "shelterbelt". Planted for a variety of reasons- shelter,

beauty, fruit,- the single row of trees became a vertical symbol of order brought

to a horizontal landscape. Unlike its cousin, the allee, the single row of trees is

not usually employed along movement corridors (although it can be). To this

author the single row of trees is usually employed to divide open spaces, to set

boundaries, to proclaim borders. lt is a utilitarian type, but one that can still be

beautiful and elegant. An example of the form in the study area is the row of

trees planted along the boundary of the playground beside the north end of

73

Figure 21. "Bosque" Churchill Parkway, Winnipeg



Churchill Drive (Figure 22). A second example can be seen in Fisher Park,

where the row of shrubs defines a threshold into the park's interior.
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Figure 22. Single row of trees defines playground space from Churchill Drive

The study area possesses examples of most of the forest types that can be

expected in a human dominated environment. However, there is one form

identified by Condon that is not present- the orchard. For Condon, the orchard

"is a most powerful example of how humans make rooms for living out of

nature's materials" (1994, p. 85). The orchard ís the arrangement of trees in a

geometric pattern on cleared land (Condon, 1994), and usually suggests an

agricultural intent. The orchard's grid form of planting can express order and

efficiency; an aesthetic that can be pleasing to many people. One only has to

look at the popularity of wine and fruit producing landscapes to realize that

there is something deeply satisfying in the linear planting of rows of trees and



vines. Perhaps it is the knowledge, as Condon suggests, that nature is

constantly waiting to retake the land that makes the orchard a metaphor of

continuous care and nurturing (1994). No significant example of the orchard

type is known by the author to exist in the study area.

As the above section demonstra,". ,; ,re many forms the urban forest take

within the study area. The scale of the public spaces often allows these types

to be more fully developed, but residential properties provide a degree of

diversity and a level of maintenance that is difficult to achieve on public land.

Thus far the discussion has focussed on the trees and forest in the study area.

The next section will examine the human population that lives in this area and

how it uses the urban forest.

The lnhabitants of the Urban Forest -Activities and Patterns of

Use

Any attempts to expand or enhance the urban forest in the study area must

reflect the needs and wants of its inhabitants. This section will examine the

demographics and uses of the urban forest in the study area.
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Demographics

Detailed census information is available for specific Winnipeg neighbourhoods.

However, the 2006 census results are not available at the time this paper is

being written. According to the census of 2001the population of Riverview at

that time was 4,350. (C¡ty of Winnipeg,2007e). This represented a 260/o

decline in population from 1971 when the population was recorded as 5,875.
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The population by age group was reasonably consistent with city averages,

with a somewhat higher percentage of residents over the age of 75 (8.5% for

Riverview as compared to 6.3% for the city). Aboriginal and visible minorities

comprised 13.6% of the population compared to23% forthe city. The

percentage of residents with a University bachelor's degree or higher was 33%.

The city average was 18.3%. People from the British lsles comprised 50% of all

recent immigrants who had moved to the neighbourhood. The percentage of

residents who made more than $45,000 a year was higher for Riverview

(25.5%) than the city average of '17 .2% (City of Winnipeg, 2007e).

Lord Roberts is similar in some respects and differs in others. lt too has

experienced a population decline (22.7%) since 1971. However, it had a higher

percentage of aboriginal and visible minorities (21.5%) and only 16.3% of its

inhabitants had a university degree (City of Winnipeg, 2007e). The

neighbourhoods of Kingston CrescenU Row are included in the greater census

area of north St Vital whose information may not accurately reflect the

demographics of those specific areas. However, it would not be inaccurate to

assume that these neighbourhoods possess people with higher than average

incomes due to the larger houses and properties found there.

It is unknown how the demographics of the study area have changed since

2001. Assuming they have not changed dramatically, some conclusions may

be made. The overall population decline may suggest an aging population

whose children have left the neighbourhood. The decline may also reflect a

nation wide decline in the birth rate. Riverview (and probably Kingston

CrescenU Row) appear to be a middle-class to somewhat upper- middle class

neighbourhoods comprised of well educated residents of primarily European

descent. Lord Roberts reflects a middle to lower-middle class population of a

more diverse racial background. lt should be noted that from conversations
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this author has had with long term residents of Lord Roberts it appears that the

neighbourhood has undergone somewhat of a "gentrification" process since the

2001 census. Many older, rundown rental properties have been bought,

improved, and inhabited by owners.

Patterns of Use

How the inhabitants of the study area use the urban forest is difficult to

quantify. This practicum will focus on non-vehicular use; that is, activities of a

pedestrian and recreational nature. Specific activities will reflect the type of

urban environment they occur in. ln general, the urban landscape can be

divided into four categories: Natural areas, parks and recreational spaces,

residential land, and commercial (United State Department of Agriculture,

1993). These categories are based on the principle activities that occur in

them. The study area possesses a sample of each of these typologies.

1) Natural Areas

These areas represent the remnant fragments of the original pre-settlement

plant communities. Often linear, they occupy sites deemed unsuitable for

urban development- ravines, stream/ river corridors, and rugged terrain.

Saurer (1998) calls these fragments the "metroforest" and recognizes that they

are often highly degraded. However, they are also often the most diverse and

structural complex forest communities left in the urban environment.

The principal natural areas in the study area are found in Churchill Drive

Parkway (Figure 23). The previously discussed riverbottom and upland oak

forests contain a variety of paths used by pedestrians and cyclists. The

attractiveness of these natural areas is made evident by the winter pathways
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made from the residential neighbourhoods across the open lawn to the

pedestrian trails in or adjacent to the forests. lnformal pathways deviate from

the natural forest path only where wet conditions force people to walk on higher

ground. ln addition to pedestrian/ cycling use, these natural areas offer places

of privacy for a variety of people. Children build forts, climb trees, and play in

an unstructured, unsupervised environment. This author has also seen people

fish from the river bank, read, or just sit in solitude. Perhaps nowhere else can

the Kaplans' "restorative experience" be better found than in these forest

remnants.

Figure 23. Riverbottom forest, Churchill Parkway

2) Parks and Recreational Spaces
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These sites include traditional parks, school and community center playing

fields and grassy verges along freeways. They are usually publicly owned, and
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often contain large areas of mown lawn. Use is varied. Public parks may

receive high use for walking, sports, and cycling, but other areas may see little

or no activity.

The study area possesses many parks- large and small, high and low

maintenance. The largest is Churchill Parkway (see Appendix D for a detailed

analysis of Churchill Parkway). ln addition to its natural areas Churchill

Parkway also possesses large open lawns that are used for a variety of uses.

The main activities include gardening, walking, dog walking, Ultimate Frisbee,

cross country skiing, tobogganing, jogging, soccer, and informal play. Besides

physical recreation these open spaces also provide vistas and views. Though

it was not designed in the manner of a picturesque landscape, Churchill

Parkway does provide the pedestrian with some opportunities of the

picturesque. A steeple and fire tower in Old St Vital can be glimpsed from the

Figure 24.Lawn, Churchill Parkway



park trail, while the curve of the lawn, to some, echoes the curve of a thrown

Frisbee.
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The smaller parks and recreation sites in the study area are usually used for

specific activities, such as tot lots or sporting fields. Fisher Park is perhaps the

only semi-formal park in the study area and is used for strolling, soccer drills,

and informal play.

3) Residential Land

Figure 25. Ashland schoolyard, Winnipeg

Residential areas occupy a large percentage of most cities and Winnipeg is no

different. Most of the study area is composed of detached homes on private

lots. While the natural areas and parks may be destinations for pedestrians, the
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majority of pedestrian traffic in the study area probably occurs in residential

areas.

Kingston Crescent/ Row is a pedestrian destination in the same way Armstrong

Point, Wellington Crescent, and Wolseley are destinations. On a bright

summer day the foot bridge from the BDI ice cream stand is packed with

people walking to stroll through the leafy streets of Kingston Crescent.

Riverview and Lord Roberts are also used for casualwalking, dog walking, and

jogging. The grid system of streets, diversity of houses, and well established

tree canopies provide a varied and human scaled environment for people to

move through.

While some residences and streets have views of parks, others have less

appealing vistas. At its western terminus Morley Avenue presents its residents

with a chain link fence and a railyard. Other streets have allowed their

boulevards to become devoid of trees. Sections of Daly and Nassau have

many potential planting spots that remain empty. The transition from

residential land to parks and recreation spaces can often be awkward.

Entering Churchill Park from the residential sidewalks is abrupt in many places,

with little sense of entry, flow or continuity. ln other places chain link fences

keep public space separate from the residential areas they are embedded in,

such as seen at Ashland School and the Fort Rouge Recreation center.

4) Commercial Property

This category includes a range of spaces- from large industrial sites to small

retail properlies. Several types of commercial properties are present in the

study area. The inventory map clearly reveals the commercial strip of Osborne

Avenue, conspicuous for its lack of trees. Commercial activities and vehicular
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traffic are the main uses in this atea, however there are many apartment

buildings lining Osborne Avenue. Pedestrian and cyclist use in this commercial

area varies depending on location and season. The lack of shelter in the winter

can make walking to Osborne Village very unpleasant, but summer weather

can find many people strolling through the retail strip. Regardless of season,

Osborne Avenue offers some views. The distant steeple of the church on River

Avenue is a pleasing focal point for traffic moving north, while the fire hose

tower near Morley welcomes people moving south. The presence of retail

amenities such as Safeway makes the study area a highly walkable

community. This enables many people to live in the area without the use of a

automobile.

The only other significant commercial property is the Canadian National Fort

Rouge Railyard. Though it is private property and partially blocked by chain

link fence there is some public use of the area. Joggers and dog walkers use

the large open field, but compared to Churchill Parkway this area is rarely used.

The railyard is a physical barrier that prevents residents of Lord Roberts from

easily accessing areas west of the yard. While this is somewhat of a nuisance,

the railyard has also probably fostered a greater sense of community in Lord

Roberts by defining its western boundary.

Opportunities for Enhanc¡ng the Urban Forest

The opportunities facing the urban forest can be discussed in the context of the

study area.



Natural Areas

The existing natural forests in the study area- primarily in the river corridor- are

the most ecologically important component of the urban forest. They are the

most structurally and biologically diverse plant community and provide valuable

wildlife habitat and bank stabilization. They are also the last reminder of a

landscape that existed for thousands of years before European settlement.

Tattered and degraded as they may be, they are a living link to a past that we

can not allow to slip away. The opportunities for enhancement include:

a)

b)

c)

Reducing losses from bank erosion

Reducing losses from human activities

Restoring and expanding the riverbottom forest.

Bank erosion can be mitigated by installation of stone rip rap (as done in

Kingston Row and along Lyndale Drive) but this option is costly and often seen

by the Department of Fisheries and Oceans as detrimental to fish habitat

(Manitoba Environmental lndustries Association, 2007). Others have identified

boat traffic as a major source of bank erosion. Anecdotal evidence suggests

that the wakes from watercraft such as wakeboard boats transmit wave energy

into river banks that are unable to withstand the impact (Ted Mclachlan,

personal communication, March 7th, 2OO7¡. While the riverbottom forest has

long been adapted to seasonal spring flooding it may be unable to counter the

constant lapping of high energy waves along its saturated shoreline. lf this

theory is correct, any program to improve and preserve the riverbottom forest

must reduce the impact of boat traffic on its vulnerable shore.

B3
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Away from the shoreline human activity has been attacking the remnants of the

natural forest for over a hundred years. Agriculture and residential

development has cleared most of it, but even in the protected areas the forest

has been steadily losing ground. The dense aspen forest found in the early

years of River Park is gone, with only the bur oak remaining. Maintenance

activities such as mowing have slowly chipped away the outer margins of the

forest. As trees die from injury or disease they have not been sufficiently

replanted and lawn has steadily advanced. In his lifetime Ted Mclachlan has

Figure 26. Bank erosion west of Osborne Bridge
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witnessed the forest edge retreat over 20 feet in Churchill Park (personal

communication, March 7th, 2007¡. Recent efforts by the "Friends of Churchill

Park" and the City of Winnipeg have tried to reverse this trend by re-planting

some areas, but the pressures remain.

ln terms of restoration and expansion, there are many opportunities for the

naturalforests in the study area. First, the riverbottom forest must be seen as

a single entity and a vision for the entire riparian zone (both shores) should be

developed. However, solutions will have to be site specific. The erosion forces

acting on the shoreline adjacent to Lyndale Drive are very different than the

ones found on the opposite shore in Churchill Parkway (Winnipeg, City of,

2002). Strategies that may be possible in public parks may be difficult to

impose on private property. ln the upland forests of Churchill parkway there

are opportunities to reverse the forest's decline by a more aggressive tree

planting policy, reducing mowing, and managing destructive activities such as

mountain biking. They are also opportunities for expanding the natural forest

that consider existing uses. Perhaps the greatest opportunity for the natural

forests is to see them as the base from which a network of created naturalized

forest corridors and patches could develop into the broader community (see

Community Strategy section).

Parks and Recreational Spaces

Churchill Parkway is the largest park in the area and contains much of the

remaining natural forest discussed above. However it also possesses

significant areas of open lawn. While much of the mown turf in Churchill

Parkway and other parks satisfy a variety of needs, some of it could be

converted to new forests. The challenge for these sites is to consider current

and future use and to design projects to be compatible with current recreational
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activities. Users must perceive tree planting as an improvement and not as a

reduction of potential recreational space. For example, many sport fields offer

little shade for spectators. An area of forest restoration could provide shade,

habitat, and visual appeal to an othen¡,rise underutilized space.

Residential Land

Residential propefties offer some of the greatest opportunities for enhancing

the urban forest. While most of the study area has significant numbers of

mature trees in its residential areas there has been a growing tendency for

residents and the City to live off the existing "forest capital" without contributing

to its inventory. For example, the beautiful and diverse tree canopy found in

Kingston Row/ Crescent is almost entirely of pre-settlement origin. An

inspection of residential properties in this area reveals almost no recent

planting of shade trees to replace ongoing losses. As more old growth elm,

oak, ash, basswood, and maple are removed there will be few trees to take

their place and the area's unique character will begin to decline.

ln areas that did not have an existing forest to use there are even more

incentives for planting new trees. Many residential lots -particularly larger ones

in Riverview- have large lawns where one or more trees could be planted.

However, a walk-through of these areas reveals that few new trees are being

planted. This may be the result of a cultural love affair with the open lawn, but

this author suggests that a changing society may also be to blame. ln an age

where people change their residences on a regular basis few are prepared to

invest the time and money to planting a tree if they feel they will never see it

reach maturity. ln conversations with people shopping for trees at a local

nursery, this author was told repeatedly that the time needed for large canopy

trees to develop made them unsuitable for planting. "We won't be there to
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enjoy them" was a phrase often made. ln 2001 , 42.3o/o of Winnipeggers lived

at a different address than they did five years previously (Statistics Canada,

2001). ln the case of the study area it is uncertain if the degree of transience is

as high as the city average. Riverview and Lord Roberts may be more settled,

with families remaining in one house for decades. lf this is the case, there may

be other forces at work that dissuade people from planting trees other than a

sense of impermanence in their lifestyle. lt may be that many current residents

grew up in an era where the labours of creating their environment were already

complete. For these younger generations the stately elms and ample

neighbourhood trees have always been a part of their lives. Conversely, the

lush riverbottom forest that the original settlers would have experienced is now

absent from current memory. For these people the degraded forest in Churchill

Parkway is how a riverbottom forest is supposed to look. Thus, the majority of

people living in the study area would have few expectations for anything better

from their natural forests, and would see little need for planting young elms,

oaks, or maples in their neighbourhoods. They shouldt be able to look back to

see what has been done (both good and bad) to their environment and they

should be able to look fon¡uard to realize that the future is shaped by the

present.

Another factor that may contribute to the reluctance of homeowners to plant

trees is the distaste some people have for them. For some people trees ate a

nuisance (leaves and acorns to rake up, annoying canker worms), an expense

(pruning and maintaining) or a hazard (they could fall on the house). Many

people may be unaware of the ecological, historic and economic value of the

urban forest and may change their views if properly informed. Municipal by-

laws are one method of preventing people from cutting large trees on private

property when there are no suitable reasons to do so.



Commercial Property

While roads and buildings comprise a significant percentage of the Osborne

retail area, there are still opportunities for trees. Parking lots could be designed

to provide a certain area for trees, and (where possible) capture surface runoff.

Aside from Osborne Street the Fort Rouge rail yards offer great opportunities

for a large swath of forest land to be established. Currently, much of this

industrial site is mown grass with a few scattered poplars. Although there are

plans to develop it for housing, portions of it could become valuable public

space that includes reconstructed forests.

As one moves through the urban environment it becomes apparent that our

cities are full of empty spaces that provide little value to society. ln 1993 The

U.S. Department of Agriculture estimated there were at least 100 million

available tree planting spots around American homes and businesses. lf these

spaces were planted to trees up to 1B million tons of carbon dioxide could be

sequestered each year and energy savings could be $4 billion a year. ln

addition to these voids the existing urban forest remnants are isolated,

degraded, and often shrinking. The reasons and opportunities for expanding

and improving the urban forest are known- all that is needed is the stimulation

of a culture that values its urban trees.
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Proposals for the New Urban Forest

A Community Strategy

Using the five desired attributes of the urban forest and the identified

opportunities a community urban forest strategy can be developed.

Connectivity

The traditional approach to urban forestry has been a fragmented one.

lndividual trees, streets, residences, parks, etc have been managed with little

reference to each other or the broader urban ecosystem. This shouldn't be a

surprise. Our urban environment is a complex mix of public and private space,

conflicting uses, and varying areas of responsibility. The result is a city whose

natural elements are isolated. The study area has several examples of this

isolation. The riverbottom forests/ oak forests in Churchill Parkway are

physically separated from ihe adjacent residential forest by lawns and Churchill

Drive. Roads and lawns not only isolate small mammals, amphibians, insects,

etc, they also emphasis the separateness of the human world from the natural

world. Bringing the riverbottom forest toward and into the residential areas

would not only create a physical connection to a natural environment, it would

also hopefully foster a spiritual connection as well. Fingers of forest reaching

out from the river into the community may create a sense of living rn a forest,

rather than next to it. Connectivity can also relate to pedestrian movement as

well. A system of forest corridors could be developed to move people through

a forest environment to other neighbourhoods. A pedestrian bridge from
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Churchill Parkway to the adjacent riverbottom forest in Old St Vital would link

two natural areas, and two communities.

Diversity

The new urban forest should strive to encourage diversity in both species and

form. While an emphasis on native species should be stressed in or near

remnant native forest patches, suitable (i.e. non-invasive) exotics should not be

excluded in other areas. As Del Tredici observes (2006), limiting forest

construction projects exclusively to native species "reduces not only the

aesthetic potential of the landscape, but also its overall adaptability to future

environmental change" (p.51). Conversely, forest restoration projects should

not limit themselves to naturalistic planting schemes that seek to mimic the

randomness of wild forests. Geometric and linear plantings can provide a

sense of care and order that may be more acceptable to some users. Any

typology that relies on a single species or form will be vulnerable to disturbance

and change. ln the study area diversity could be encouraged in a variety of

ways. New types of boulevard plantings could be developed that adopt a more

naturalistic form, and with a broader range of species. Residential properties

could use more native trees and shrubs, while larger scale forest restoration

projects could use residential landscaping typologies such as hedges and

allees.
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Renewal

There will be two ways the urban forest will regenerate itself: by humans

planting trees, and by humans providing the opportunities for trees to

regenerate themselves. The first will require education and awareness of the
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community in the value of the urban forest. This may occur by encouraging

public participation in restoration projects, using conventional media

(advertising, direct mailing, billboards) or by creating landscape installations

that express the importance of trees. The second method of renewal will

require an understanding of how and where trees naturally establish

themselves and creating conditions for this to occur. Natural regeneration in

the urban environment can only occur where lawns and turf are replaced by

conditions where seeds can germinate and grow. This may be achieved by

creating boulevards and parks that contain more shrubs and herbs instead of

lawn. Stone and concrete installations may be developed in specific locations

to create microsites for tree establishment. Homeowners could be encouraged

to retain naturally established trees instead of removing them. lt should be

noted that creating no-mow zones may not be enough to allow forest

regeneration to occur. While forest ingress into no-mow zones may occur with

root suckering species such as aspen, the isolation and fragmentation of many

urban forests may inhibit the development of suitable seed banks (Thompson,

2003). The dense mats of grass that develop in no-mow area also appear to

inhibit seedling establishment, either through excessive competition or by

discouraging squirrels from burying seeds. lt should be noted that while no-

mow zones may not necessarily lead to seedling establishment, they do

contribute to increasing soil health (see Soil Health section).

Structure

Structure is related to diversity, but is less concerned with the number of

elements in an ecosystem than with how that system is organized. A remnant

patch of native forest would possess more structure than a typical residential

property in that it would contain varying plant densities, dead and dying trees,

and a range of age classes. The broader urban forest should strive to contain



92

more structure, though this may challenge notions of a "tidy" landscape.

Developing structure may be done in severalways. When a tree in a boulevard

or park dies, it could be "stubbed" at 10 or 1 2 feet instead of cut at ground level.

The remaining stem could create habitat for cavity nesters and other animals

for several years. Decaying trees that pose a safety threat could be felled and

retained on site (depending on location) to provide nurse logs for young

seedlings and habitat for fungi, amphibians, and small mammals. Ultimately, to

achieve structure the site must be allowed to evolve over time. New restoration

projects should achieve, in the words of Owen Manning, "the full cycle of

growth from birth to decay...the potential that this cycle will occur, resulting in a

mosaic of elements at different stages of development" (1979, p.23).

Structure may also be achieved by developing a range of typologies. A bosque

will possess qualities unique from an allee which in turn will be different from an

orchard. Each form will evolve in a different manner and provide different

habitat and experiential opportunities.

Soil Health

Every project that seeks to enhance the urban forest will have to address soil

health. On larger restoration projects mechanical tilling may have to be used to

break up compacted soil. Homeowners should be encouraged to compost and

discouraged from using herbicides and pesticides for cosmetic lawn care. ln

areas where soil degradation and erosion is ongoing, difficult and expensive

decisions may have to be made. Protecting and stabilizing the riverbank is

crucial in Churchill Park to retain what little riverbottom forest remains. The

City of Winnipeg has recommended a 500m of riverbank at the west end of

Churchill parkway to receive "deep riverbank stabilization" (2000) but no work

has been completed. Cyclist and pedestrian use may have to be restricted in



portions of the riverbottom forest to prevent compaction and erosion.

Developing healthy soils will not be quick or easy. The first step may be to stop

or reduce mowing in areas that do not require it (areas of low recreation). As

has been stated no-mow zones may not necessarily lead to immediate

regeneration of trees, but it may start the soil healing process. As plant

material accumulates it provides a cushion that reduces compaction. Plants

that could not become established in regularly mown turf may begin to exploit

the cool, damp organic substrates of the no mow zone. As mowing is reduced,

the other maintenance activities of lawn care should also decline, such as

fertilizing and herbicide/ pesticide applications. Since the 1930s chemicals

such as arsenic, DDT, 2,4-D, Chlordane, Toxaphene, Benzine Hexachloride,

and Thiophos and many others have been used to eliminate undesirable pests

from mown lawns. Not surprisingly, beneficial soil organisms also suffered

(Jenkins, 1994). Ceasing mowing will not result in an immediate recovery in

soil health- it may take years for structural and biological properties to develop-

but it is a logical first step.

93

With these attributes in mind, an integrated community strategy for enhancing

urban forests can be suggested:

1) Develop a culture of urban forests. lf the urban forest is to be

maintained and enhanced then the urban inhabitants must value it. An "urban

forest culture" that values its urban trees will be more likely to volunteer for

restoration projects, campaign for the protection of existing forests, and plant

trees on its own property. Education (signs, pamphlets, advertising, community

meetings, etc) should communicate the value of urban trees. ln addition to

individual participation, utilities and municipalities could donate or subsidize
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trees for planting on residential and commercial lots. lf nothing else, an urban

forest culture would mean that they city's inhabitants would accept that trees

are an integral component of the city, and should be considered as important

as streets, sewers, and buildings.

2l Develop a variety of types. A variety of planting forms can provide

species diversity, structural diversity, and experiential diversity. Naturalistic

plantings may be appropriate for some areas, while more geometric forms may

be suitable in others. Restoration projects in "natural" areas may wish to

develop forms that reference human built typologies (allees, bosques,

clearings, hedges, orchards) to gain public acceptance. Residential /

commercial areas may not be able (or want) to create naturalistic forms, but

they may consider attributes of the natural forest. Creating a shrub/ herb layer

instead of lawn, establishing a diversity of tree species, and retaining dead

wood where possible (or desirable) are a few ways this may be achieved.

3) ldentify opportunities for linking habitats. Remnant woodlands

and parks may be linked by creating corridors of enhanced biodiversity.

Human habitats should be included as well- neighbourhoods that are isolated

from one another could be connected by green "links" that employ trees as the

defining feature of public space. Public parks and street boulevards would be

the main sites for these corridors. These connecting corridors could use a

variety of tree species, planting arrangements, shrubs, herbs, and installations

to create a distinctive pedestrian experience while developing a more complex

urban forest.

4) Encourage soil health improvement. Activities that focus on

improving soil health can create the foundation for all subsequent

improvements in biodiversity. Stopping or reducing mowing, replacing lawns
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with native prairie plants, shrubs, or trees, encouraging the creation and use of

compost, and using sand instead of salt for icy sidewalks are all things

homeowners and municipalities can do to improve soil health.

5) Plan for change. Communities should try to create habitats where

plantings can evolve and be resilient to disturbance. This may mean

deliberating creating opportunities for trees and other plants to reproduce and

allowing this process to develop. As even-aged monocultures are more

susceptible to disturbance their establishment should be carefully considered.

The following section presents several proposals that seek to demonstrate how

some of these strategies could be implemented in the study arca.



Design Proposals

The sites selected for design proposals were determined from the premise that

the remnant forests in Churchill Parkway could represent the "root" from which

a network of symbolic forest "branches" could into the community (Figure 27).
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Figure 27. Forest corridors branching into the community from Ghurchill Parkway



From this premise, three sites were selected for design interventions. These

were

1) A Section of Churchill Parkway

2) Riverview Community Centre

3) The Churchill Park- Elm Park Bridge Corridor

These sites were selected for a variety of reasons. Churchill Parkway was

chosen because it possessed both the largest remnant natural forest in the

study area and the greatest opportunity for a large scale restoration project.

The Riverview Community Centre represents a large open site close to

Churchill Parkway that provides opportunities for enhancing the urban forest in

a residential area. The Churchill Park-Elm Park Bridge Corridor is an example

of a route that connects two distinctive forest types and could be developed in a

manner that recognizes this forest connection.

Design Proposal of a Section of Ghurchill Parkway

The design proposal for Churchill Parkway seeks to balance existing use and

the desire to create a aesthetically and ecologically diverse forest component.

The general form is illustrated in figure 28:
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Figure 28. Design proposal Churchill Parkway & Riverview Community Center
Background air photo copyright 2004 by Atlis Geomatics. Adapted with permission.
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The majority of the lawn in the park has been left as mown turf. The existing

use of this open space and the high value users place on it (K. Hunter,

personal communication, March 22nd,2007, M. Manning, personal

communication, April 5th, 2OO7) warrants its maintenance. The south end of

the proposed planting includes a band of no- mow grass that could be

converted to prairie native plants. A series of rows of trees sweeps up to

Churchill Drive to act as a formal boundary between the lawn and the

constructed forest area.

The constructed forest possesses a variety of types. Generally, the area next

to the remnant natural riverbottom forest is planned to be a naturalistic

restoration project attempting to emulate the native forest. Tree spacing is

random, but closely spaced (see appendix C for a detailed discussion on the

techniques for establishing new forests) to allow for more rapid crown closure.

As one moves closer to the residential area linear planting beds are embedded

into the naturalistic form of the riverbottom forest, interspaced with open

clearings.
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Figure 29. Plan view of a portion of the proposed constructed forest
Background air photo copyright 2004 by Atlis Geomatics. Adapted with permission-



101

The clearings are intended to introduce a forest type poorly represented in the

study area. The geometric form of the clearíngs and the various planting beds

are derived from the forms of the community gardens and the residential grid.

The orientation of the beds is based on the direction of the river lot survey and

is intended to create a transition of human agricultural forms into a "natural"

environment.
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Figure 30. Plan detail of proposed planting beds, Churchill Park
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The beds themselves draw upon several types of human constructed

landscapes. As previously mentioned, one human forest type not found in the

study area is the orchard, and this form as been introduced into the design.

The straight lines of fruit trees (apple, pear, or other hardy species) provide a

contrast of colour, form and degree of maintenance in comparison to the

adjacent constructed naturalistic forest. This bed would require the greatest

degree of maintenance in order to communicate a sense of order and caring.

The bosque is created in the form of the oal</ aspen plantation. This bed is

intended to be a dense monoculture of bur oak and trembling aspen- the

dominant upland tree species historically found in this area. Aspen typically

regenerate in high densities and without competion, and for this reason have

not been included in the constructed riverbottom forest. The oak, more tolerant

of shade and longer living, will gradually replace the aspen over time. The

shrub bed is an expanded version of the residential hedge. A dense planting of

a single species such as juniper creates an elegant and striking form. lt also

provides habitat for small mammals and for tree seedlings to become

established. Over time trees such as elm, ash, basswood, and oak would grow

up through the shrub layer, creating a younger, less dense forest stand. ln this

way structural diversity is developed in the broader forest (Figure 32). Finally,

the stone bed is a place for sculptural pieces to be embedded into the

landscape, providing both visual interest and opportunities for trees to become

established (Figure 31). Providing opportunities for self establishment is a

crucial component in the evolving urban forest. The stone beds would

gradually become overgrown, their sculptural pieces covered by growing

vegetation like the ruins of a lost Mayan city. A sense of mystery could grow

with the forest.
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This design is intended to evolve and change, creating spaces of varying

density, texture, colour, and experience.
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Figure 31. Garved heads in the stone bed
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Riverbottom Forest
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The remainder of the plan for Churchill Park repeats these forms. Allees define

the entryways into the park at the northern end, and small bosques define the

entries at the end of streets in the southern end. The existing allee bordering

the park along Churchill Drive should be strengthened by the addition of more

trees (these additional trees not shown on plan). The pathway that runs

through this allee should be developed for greater traffic and accessibility as it

is currently in an undeveloped state. The pathways in general have been

planned to allow for movement between the different areas of the park and to

provide "escape" routes along their course. Planting density in areas of the

constructed forest is planned to be high, and lighting may be required if users

Figure 32. Evolution of planting beds over forty years

40 years



106

feel unsafe. ln the opinion of the four interviewees safety has not been a

concern in this park (K. Hunter, personal communication, April 5th, 2007, V.

Scott, personal communication, April 4'n, 2007 , J. Pelc, personal

communication, April 3'd, 2007, and M. Manning, April 5th, 2OO7). Two of the

interviewees expressed concern with the threat from unleashed dogs (K.

Hunter, M. Manning). Specific restoration projects may differ in regard to

safety. Residents of Point Douglas requested future restoration projects not be

overly dense due to safety concerns (J. Pelc, personal communication, April

3'd, 2oO7).

At the extreme north end of the proposed plan is an allee lining a path to a

proposed bridge to the east side of the Red River. This allee and bridge is

intended to create a link between two natural sites (riverbank forests) and two

communities (Riverview and St Vital). The use of the allee links the elm

boulevards of the residential neighbourhoods to the riverbank forest. The same

form could be repeated on the opposite bank.

Background air photo copyright 2004 by Atlis Geomatics. Adapted with permission.



Design Proposal for Riverview Gommunity Center

The Riverview Community Center is a short walk from Churchill Park and a

logical place to implement some of the strategies to develop the urban forest.

Between the park and the center are sections of residential streets that are, in

themselves, opportunities to diversify the boulevard plantings. Currently the

boulevards possess the standard elm plantings typical of the area. lf they are

to become "forest corridors" connecting two public spaces a distinctive

boulevard planting should be implemented. The following diagram

demonstrates some potential boulevard planting forms:
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Figure 34. Boulevard planting options
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The community center currently possesses a variety of facilities, including a

hall, an area for an outdoor rink, a playground, splash pool, tennis courts, and

two ball diamonds. The area is partially encircled by existing boulevard trees,

and possesses a few trees around the playground. The proposed design is as

follows:

Figure 35. Design proposalfor Riverview Gommunity Center (outlined in black)
Background air photo copyright 2004by Atlis Geomatics. Adapted with permission.
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ln this design the large open area of the ball diamonds has been defined by

rows of trees of varying spacing (in yellow). Tighter spacing has been used

along the outside perimeter, while wider spacing has been used where the

space is adjacent to other playing areas. An area of non-designated use in the

east end has been altered to include an aspen/ oak forest, bordered by a no-

mow/ grassland area and an arc of trees (see following diagram). A path has

been included to link existing sidewalks and gates. The row of trees along the

west perimeter includes a shrub bed in its understory, while a row of trees has

bee positioned to provide shade for one of the bleachers behind the backstop.

The design has attempted to create a "clearing" by enclosing the ball diamonds

by rows of trees. The biodiversity of the site has been increased by the

planting of the aspen/ oak forest. The no-mow/ prairie grassland is embedded

with sculptures in the form of giant half buried baseballs. The grassland and

sculptures are intended to provide a zone for gradual forest encroachment

while allowing the soil to develop more structure and biological activity. The

sidewalk north of the proposed Aspen/ Oak woodland has been extended to

link with Churchill Park (it currently does not exist) and has been bordered lined

with an allee.



Existing trees
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Figure 36. Detail of design proposal for Riverview Community Genter
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Figure 37. Perspective of proposed grassland, aspen/ oak forest and tree row, looking
south, Riverview Gommunity Center
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Design Proposal for the Ghurchill Park to Elm Park Bridge

Corridor

Second only to Churchill Park, the residential area of Kingston Row represents

the largest area of naturally established forest in the study area. Although it is

greatly altered, it remains an impressive and highly scenic component of the

urban forest. Linking it to the forests of Churchill Park in a manner that
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symbolically represents a natural forest could highlight the importance of these

two distinct plant communities.

The existing corridor between the south west terminus of the Churchill Parkway

and the entrance to the Elm Park Bridge (beside the Bridge Drive lnn ice cream

stand) consists of a short section of Cockburn Street South to Jubilee Avenue,

west on Jubilee to the bridge entrance. The Jubilee section consists of

residential houses whose driveways cross the sidewalk. The sidewalk is all

concrete, despite the re-emergence of the treed boulevard once you cross

Cockburn to the east. The opposite side of Jubilee also possesses a boulevard

of trees, mostly immature ash with some mature elm.

The entrance to the Elm Park Bridge is defined primarily by the Bridge Drive

lnn, which can be crowded during the summer, and all but deserted during the

winter. Grass strips line the approach to the bridge. The slope descending to

the Red River is mown grass, and has an informal path down to the shore. The

soil appears to be coarse fill of some type.

The design proposal for this plan is shown in figure 38.



Background air photo copyright 2004 by Atlis Geomatics. Adapted with permission.

The design calls for a sidewalk to be constructed linking the end of the

Churchill Parkway path to the Jubilee sidewalk. Current users walk on the

Cockburn street to make this connection. Once on Jubilee, a vegetated

boulevard has been proposed, filling in the "islands" between the driveways

and the sidewalk (Figure 39). These boulevards maintain the spacing of the

existing boulevard trees that exist east of Cockburn, but have a dense shrub

planting instead of grass. These beds become symbolic forests, with both an

overstory and an understory.

Figure 38. Plan of Churchill Park to Elm Park Bridge Corridor
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Figure 39. Proposed planting beds with germination sculptures along Jubilee Avenue
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To encourage some future self propagation, stone sculptures have been

embedded into the planting beds. The form of these sculptures was derived

from the toboggan slides and skijump that existed on the river bank in this area

priorto 1940. The curved notch of the stones concentrates seeds and rainfall

into specific locations to encourage seed germination.

At the entrance to the bridge itself an allee of trees has been planted to create

a formal entry way and to provide shade for people drawn to the BDI on hot

summer days (see following diagram). The slope descending to the riverbank

would be partially restored to a riverbank forest (the area adjacent to the

bridge) but the plan calls for a pathway to be constructed to the shore, where a

floating dock could be used by BDI patrons. The remainder of the slope would

be left open, as the view of the bridge from the benches in the parking lot is

enjoyed by many and should be maintained.
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Figure 40. Plan view of eastern section of proposed Churchill Park-Elm Park Bridge
Gorridor
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lf these interventions were realized it would be possible, if desired, to walk from

Kingston Crescent to old St Vital under the continuous canopy of trees (with the

exception of the bridges). The forms would be different- boulevard trees,

orchards, plantations, remnant natural forests- but the entire collective makes

up the urban forest. There would still be open spaces, but these could become

clearings in a broader forest matrix.
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Figure 41. View of allee leading into the Elm Park Bridge

lnstallations

The final design proposals presented in this practicum are intended to help

generate the "forest culture" that would improve the urban forest in Winnipeg.

While more traditional forms of public education would be useful- interpretive
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signs, advertising, etc, these installations are designed to remind people of

what has been lost, what exists, and what could be.

The first proposed installation is designed to invoke the memory of the

trembling aspen. Steel rods, with aluminium "leaves" could be placed in the

oak meadow in Churchill Park. Judging by historical photos and its presence

elsewhere in undeveloped parts of the city, trembling aspen was probably the

most widespread and numerous tree in the study area. This author is unaware

of any that remain today. ln memory of this extirpated species the metal aspen

would take their place, their metal leaves moving in imitation of the aspens'

leaves. The rods could also act as germination points for other tree species,

and gradually be removed if a new forest began to be developed.
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The other tree species worthy of public attention is the bur oak. This long-lived

and beautiful tree is gradually disappearingìn the study atea. Despite recent

Figure 42. Aspen memorial in Oak meadow, Churchill Park
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(2007) plantings of new oaks in Churchill Park the bur oak ís not regenerating

in numbers needed to carry it fonvard into the 2lttcentury. The following

installation is planned for the boulevard near the Lord Robert's Community

Center. There a remnant band of oaks remain, survivors of the pre-settlement

oak/ aspen forest. Steel silhouettes of bison would be placed in their midst,

inscribed with a message that, like the buffalo, these trees once covered the

area, but have dwindled to a fraction of their former numbers.

The final proposal is intended to demonstrate that dead trees can have a place

in the urban environment. Dead trees are usually removed for disease, safety,

or aesthetic concerns, but they are a valuable component of a forest. While it

would be unrealistic to keep all dead trees intact, portions of them could

remain. Many artists have used dead trees as medium to create sculptures,

Figure 43. Buffalo silhouettes and bur oak
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creating art and future habitat at the same time. An example of a homeowner

valuing a dead tree can be seen on Morley Avenue (Figure 44).

Figure M.Dead tree with aluminium "leaves", Morley Ave., Winnipeg

The existing boulevard trees in Winnipeg could be modified when dead to

become sculptures, posts for bird/ bat houses, or as street lamps (Figure 45).
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While this may not be possible if the tree had been infected with Dutch Elm

Disease (the bark would have to be removed) it may provide an option for dead

trees other than their hasty removal.

Figure 45. Streetlamp- or Treelamp?



Conclusion

The intent of this practicum was to develop community strategies for restoring,

expanding, and improving Winnipeg's urban forest. The reasons for doing this

are many - the urban forest provides a wealth of economic, ecologic, and

social services. However, if the urban forest is ever to receive the attention and

value it deserves it must be understood to be more than a collection of trees

whose primary role is aesthetic. The urban forest must be seen as an integral

piece of the urban infrastructure, as important as sewers, roads, and hydro

lines. Like these other forms of infrastructure the urban forest should be

managed as a complex and diverse system. However, as a living system it

needs to develop characteristics of diversity, structure, renewal, connectivity

and soil health for it to thrive. Forest naturalization/ restoration projects can

contribute to the improvement of the urban forest, but they must go beyond

their traditional setting of marginal and degraded sites. The entire urban matrix

should be viewed as a place for forest plant communities to become

established. While room should be made for the forest in the city, the city is,

above all, a place for humans. Projects that seek to construcU restore remnant

forests in the city should realize that it is also a human habitat and borrow types

of the human built landscape to gain public acceptance and affection. These

human types can be designed to develop characteristics of diversity, structure,

soil health, connectivity in the urban environment. Above all, the human

inhabitants of the city should be encouraged to become more aware of and

engaged with the amazing, beautiful, but vulnerable resource that surrounds

them
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Appendix A: Public Perceptions and Preferences: What People

Prefer in Nature

The Research of Natural Preference

As has been previously mentioned there are many ways to define "nature". For

Kaplan and Kaplan (1989) the definition of urban nature is broad and inclusive:

street trees, flower beds, and mown parks are all forms of "nature" and all can

have positive influences on users and viewers. However, for landscape

designers the question is, are there some forms of nature that are preferred

over others, and for what reasons?

The topic of landscape preference has been the subject of much study and

discussion. Hundreds of research papers have examined what attributes

contribute to a desirable landscape. This research has usually employed a

similar methodology. Photographs of differing landscape forms are shown to

research participants who then rate the images in order of preference. The

concern that is raised by this method is the validity of a method that relies upon

two dimensional images. Why not take the subjects to the actual landscapes

and allow them to experience the full range of sensory experience? Judging a

setting by a photograph does not allow for the influence of smell, sound, or

climate. However, research has found that judgements made from

photographs are remarkably similar to what they are in the actual place (Kaplan

and Kaplan, 1989). Even more surprising is the discovery that colour is not

importanl people can "read" colour into a picture. There is now consensus that

the use of photographs to evaluate landscapes is valid.
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At first the idea that there is a general form of nature preferred over others is

difficult to accept. We pride ourselves on our individuality, and our North

American urban society is incredibly diverse in terms of culture, age, class,

education, and religion. The maxim "beauty is in the eye of the beholder"

suggests there are as many opinions on aesthetics as there are viewers.

However, in the words of the Kaplans: "The study of environmental preference

however shows remarkable consistency, despite demographic differences and

across diverse settings" (1989, p.41).

This shared preference, the Kaplans conclude, is the result of a similarity in

perception An understanding of perception is crucial for an understanding of

preference. For the Kaplans, the two main categories of perception are based

on contenf (what's in the landscape) and spatial configurations (how space is

organized). How content and spatial confìgurations interact to determine

preference is complex, but there is enough evidence to suggest that, generally

speaking, most people perceive the landscape in a similar manner.

The uniformity of landscape preferences across demographics suggests that

there are shared human responses to the environment. The Kaplans (1989)

have suggested that preference is determined by two basic human needs-

understanding and exploration. Understanding is the need to make sense of

one's surroundings. Landscape elements that allow a viewer to make sense of

a place will contribute to a greater level of preference. Exploration is the need

to learn more of one's surrounding. Those landscapes that instil curiosity will

be preferred over less interesting places. The Kaplans have developed what

they call a "Preference Matrix" by combining the needs of understanding and

exploration with the dimension of their availability in the landscape.



Availabilitv in Landscape Understandinq Exploration

lmmediate

lnferred/ Predicted

As the matrix reveals, understanding is composed of a landscape's coherence

and legibility, while the degree of exploration is determined by complexity and

mystery.

Coherence: This factor contributes to the creation of a sense of order. lt helps

organize the patterns in the landscape and may address texture, uniformity,

spacing, and colour. A coherent landscape is an orderly landscape, and is

easily and quickly understood.

Legibility. Legibility is concerned with the structure of the landscape and how

easily its components are to comprehend and remember. A legible landscape

contains distinctive elements that help way-finding, and also help the user to

predict what is not initially visible. Legibility is not as easy to discern as

coherence, and is developed with experience.

Complexity: Complexity is the visual richness of a landscape. lt refers to how

much there is to look at, and the variety of visual elements.

Mystery: The element of mystery contains a promise that there is more than

meets the eye. lt draws the viewer deeper into the landscape, to explore the

concealed, to find what is around the bend.

Preference Matrix, Kaplan and Kaplan, (1989)

Coherence

Legibility

Complexity

Mystery
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The preference matrix is only one method of evaluating the attributes that

contribute to landscape preference. However, it is useful for providing a

framework for analysis. The preference matrix can help quantify why some

scenes are preferred over others, and can also be used for evaluating specifíc

sites,. lt should be acknowledged that its components are difficult to quantify

but it does provide a basis for determining what makes a landscape desirable.

Research Conclusions

ln reviewing the technical literature that discusses ecological restoration

projects it becomes apparent that sometimes little thought is given to how

naluralization projects may be perceived by the general public. Perhaps a

naiVe belief in the worth of naturalization has made some practitioners blind to

considerations of public taste. However, the long term success of any

landscape project must consider public preferences if it is to be used and

supported.

As has been stated, the existing research does reveal some consistency in

landscape preferences. These findings are particularly consistent for research

in preferences for different forms of forests and naturalistic urban parks. This

can be demonstrated by selecting two of the many studies of landscape

preference. The first is Robert Ribe's 1990 paper "A General Model for

Understanding the Perception of Scenic Beauty in Northern Hardwood

Forests", conducted in the American northeast. The second is Tanya Simonic's

2002 doctoral dissertation in the University of Ljubljana, Slovenia, "Preference

and perceived naturalness in visual perception of naturalistic landscapes".

Both used photographs to evaluate preferences for a variety of managed and

naturalistic landscapes. ln both cases the scenes with mature, widely spaced

trees with smooth or sparse understories were favoured. These studies merely
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confirmed what Kaplan, Kaplan and Ryan concluded in '1998. ln reference to

the preference for spaced trees and smooth ground, they wrote:

The trees in these settings may vary in number, height, girth, canopy,

and species. The ground may be mowed, grazed, covered with pine

needles, or some other relatively smooth surface. The combination,

however, leads to a spatial configuration that seems to be highly

favored. (p. 12)

This conclusion does not mean that landscape designers should not attempt

restoration projects that do not meet this description. Research has also found

that scenes with other types of forests can have high levels of preference

(Schulhof, 19Bg). What it does mean is that the human mind often works in a

predictable manner. Designers should be aware of how the mind perceives its

environment and work to create spaces that consider human perceptions.



Appendix B: Churchill Parkway in Detail

Churchill Parkway is the largest recreational space in the study area and

possesses its greatest tracts of remnant native forest. This section explores

the parkway in greater detail.

General Environment:

Winnipeg's climate is typified by hot, humid summers and cold winters.

Environment Canada claims Winnipeg is the coldest city with a population over

600,000 in the world (Environment Canada,2007).

Soils vary throughout the park, and it is difficult to know their composition in

detail. ln general, soil profiles will reflect the influence of the river (City of

Winnipeg, 2007d). ln Winnipeg, lacustrine clay soils dominate outside river

bends. This type is not found in Churchill Parkway, but can be seen across

from the park to the banks adjacent to the old downtown of St. Vital. Straight

sections of the river generally produce alluvial deposits over lacustrine soils.

This soil profile is the likely composition of the south edge of Churchill Parkway

on either side of the Osborne Bridge. These soil types may result in shallow

and deep riverbank failures, as can bee seen by the significant amounts of

erosion on the southern riverbank. The third type of soils is alluvial banks,

found in the inside of river bends. These alluvial soils have higher strengths

and are more resistant to bank failure. This greater resistance can be seen on

the relatively stable banks adjacent to the community gardens.

The park is gently sloping, with an average elevation of 730 ft at the riverbank

to 760 ft along Churchill Drive. Topography is gently sloping to level, with small

hills and swales in some areas.
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Park types

Although Churchill Parkway may share similar a similar climate and parent soil

materials, the park can be can be subdivided into five general zones:

1) Riverbank Forest

2) Unmown grass/ shrubs

3) Mown lawn

4) Oak savanna

5) Community gardens

6) Recent naturalization projects.

These zones are displayed in figure 46:
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Figure 46. Churchill Park zones.
Background air photo copyright 2004 by Atlis Geomatics. Adapted with permission.



1) Riverbottom Forest

This zone represents the most diverse and important component of Churchill

Parkway. lts trees provide bank stability, wildlife habitat, shelter from the wind,

and pleasing aesthetics. The riverbottom forest is at its widest and healthiest

adjacent to the community gardens, where old growth elms and cottonwoods

tower over a mix of Manitoba maple, ash and basswood. The herb/ shrub

component is less intact, being highly degraded by summer flooding and

trampling from hikers and cyclists.

2) Un-mown grass/ shrubs

Two sites make up this zone- the first east of the canoe club (Don Gerrie Park)

the other south of the community gardens. Each area features open, un-mown

grasses with scattered trees and shrubs. A walkthrough reconnaissance of

both sites in the spring of 2006 found species diversity to be low, with a high

percentage of weeds such as Canada thistle and quack grass. Siberian elm

has established itself in small clumps. The degraded state of these areas may

be the result of poor soils. The area east of the canoe club is probably still

suffering from some contamination (salt, heavy metals, hydrocarbons) from its

days as a snow dump. The poor performance of the trees planted in this area

may hint at increased salinity. The open area south of the community gardens

is a mix of moist, rich soils and drier degraded till. Shallow pits dug by the

author in the summer of 2006 revealed that soils were more intact closer to the

river, with deep, moist, fine textured silt and clay. Soils adjacent to Churchill

Drive were highly compacted and composed of coarse till.
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3) Mown Lawn

Mown turf represents a significant portion of Churchill Parkway. ln some areas

boulevard trees, group plantings, and naturalization projects have broken up

the expanse of lawn. Soil structure/ nutrient status is unknown.

4) Upland Forest

This zone encompasses a large tract of open oak/ elm/ ash woodland

stretching along the south portion of the park. lt is characterized by large

mature trees with varying amounts of mown and un-mown grass/ shrubs

between them. Shrubs and unmanaged vegetation is particularly prevalent in

the west end of the parkway and in a large clump adjacent to the mown lawn.

The mature trees are the remnants of the natural oak/ aspen upland forest that

was present when settlement occurred, but they do not reflect the original

forest structure. Early photographs of this area showed a very dense forest

with a high amount of aspen (now completely eradicated), with shrubs and

herbs. Riverbank erosion is a serious problem in this area.

5) Community gardens
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This is the area occupied by the community garden plots and their immediate

grassy perimeter.

6) Recent Naturalization Projects

Numerous areas have undergone naturalization attempts. These projects have

been a cooperative effort between the City Naturalization Branch and the

community organization "Friends of Churchill Parkway". Tree planting
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combined with no-mow zones are the main management activities. With the

exception of the community gardens all of the previously discussed areas in the

park have seen some attempt at forest naturalization.

Park Use

While the days of commercial recreation are long gone from Churchill Parkway

the area is still used for a wide range of leisure activities. These include

walking, jogging, dog walking, ultimate Frisbee, cross country skiing,

gardening, cycling, tobogganing, informal play.

From this author's observation the first three activities appear to be the main

uses of Churchill Parkway. ln addition to developed trails, informal paths and

"monkey trails" are also used. These include a trail between the boulevard

trees adjacent to Churchill Drive and paths through the riverbottom forest. Dog

walking is also very popular, with some owners allowing their dogs to roam off

leash (the park is not a designated off-lease zone).

Ultimate Frisbee players use the open lawn for regular games in the summer.

Four "fields" have been regularly used for league competition (K. Hunter,

personal communication, March 26th, 2007). The open expanse of lawn has a

long history of informal team sport use, including soccer, football and rugby.

Although the park is not maintained by the city for cross-country skiing,

volunteers develop trails when conditions permit. According to the Cross

Country Ski Association of Manitoba (2007), the Riverview Jackrabbits maintain

an eight km oval trail from the pumphouse at the south west end of the park to

the community gardens. lt also appears a skate-skiing track was also

developed in the winter of 2006-2007.
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Gardening is restricted to the community gardens, with several hundred people

engaged in the activity every summer.

Cycling is also popular during the summer and fall. Kristina Hunter of the

Friends of Churchill Parkway reports that BMX / Mountain bikers have cut small

trees to create off-trial riding paths (personal communication, March 26th,

2007).

Tobogganing is enjoyed at several locations. The two main sites used for

sledding are the long slope east of the Osborne street bridge and a shorter,

gentler slope near the end of Eccles Avenue.

The park is also used for other forms of informal play. Children can use a small

playground east of the Osborne Bridge. The riverbottom forest provides a

more "wild" environment for children to explore and several small "forts" have

been constructed.



Appendix C: Techniques in Establishing New Forests

The following section is an overview of the techniques used to establish new

forests on areas devoid of tree cover. The goal of these techniques is the

creation of a community of trees and shrubs with a canopy and/ or an

understory.

Howell's (1980) review of restoration literature identifies five considerations

crucial in developing a successful afforestation project:

1) Consideration of initial soil properties

2) Selecting a plant community suitable to the site

3) Controlling undesired plant competition during establishment

4) Reducing animal damage to new seedlings

5) Managing vegetation change over time

Prior to planting, steps should be taken to improve soil conditions. Soils are

often compacted and nutrient deficient. Winnipeg's clayey soils are particularly

susceptible to compaction. One method to counter soil compaction is deep

ripping, which is a form of mechanical site preparation. As seen in St Paul,

Minnesota, this may be done under frozen soil conditions to prevent further

compaction. Mechanical site preparation is only feasible when financially

viable, and on large sites that permit equipment to operate.

Existing vegetation (particularly turt) must be removed or killed prior to planting.

This can be done by herbicides, using shade clothes, or deep mulching. ln

Winnipeg's naturalization projects vegetation is only managed around the base

of the seedlings through the application of ground mats and wood mulch.
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Selecting a plant community suitable to the site will be influenced by site

parameters and design goals. lf the goal is the creation/ restoration of a

riverbottom forest, the species selected should be restricted to appropriate

native species. A good source of information on native species suitable for

Winnipeg can be found in Naturescape Manitoba, a publication of the Manitoba

Naturalist Society (2006). However, for sites that are completely denuded and

are in areas of greater public scrutiny then the designer may not restrict their

planting palette to natives only. Obviously aggressive exotics such as

European buckthorn should not be planted, but introduced species should be

used for their aesthetics, hardiness, or ecological benefit.

Once the site is prepared planting and the species are selected planting can

commence. Planting must recognize the fact that the crucial step in creating a

new forest is the creation of a canopy. A canopy is developed when the

crowns of trees converge to shade the ground floor. This shading alters the

microclimate of the new woodland and helps subdue grass and other

undesirable ground cover plants (Harris, Birch, and Palmer, 1996).

ln areas where no trees exist there are several methods used to create a

canopy. ln cases where a canopy is desired as quickly as possible, the most

appropriate method is to plant trees in greater than ultimately desired densities

(Howell, 1986). Over time natural thinning will reduce densities, or manually

thinning can be performed The disadvantage of this method is that money is

spent on seedlings that will ultimately not survive to maturity.

ln the Winnipeg context, this high-density method is probably the most suitable

for establishing a functioning forest. Seedling growth is often slow, and closer

inter-tree spacing should allow canopy closure to develop sooner. An inter-tree

spacing of 1m or less would be appropriate for most Winnipeg sites, although
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the St Paul (see case study 2) example was successful with a spacing of 1.5m.

Waterfront Drive in Winnipeg is an example of high density (.1m) planting that

has resulted in early crown closure.

The size of seedlings must also be considered. Smaller trees are cheaper,

easier to plant, and establish themselves sooner than large trees. However,

large trees are more resilient to vandalism, and are more pleasing to the

general public. A forest restoration project should use a mix of stock sizes, with

larger trees used in areas of high visual impodance.

The use of seed has not been widely used in Winnipeg, probably due to factors

of seed availability and uncertainty of establishment success. However, this

author would recommend that the planting of bur oak acorns become more

widely practiced. The seed is readily available in the fall, and the storage and

planting of acorns is simple and easy. Planting acorns has the added bonus of

allowing tap roots to develop on site. These tap roots are lost when oak

seedlings are grown in a nursery setting.

The establishment of the understory should begin at the same time the trees

are planted. Establishing a successful understory can be difficult. Howell

(1986) reports that shrubs often out compete tree seedlings and suppress their

growth. ln other cases the canopy closure is so complete that the understory is

suppressed. This may be remedied by creating some areas of low tree / high

shrub densities, or starting the shrub layer first. Baines and Smart (1991)

recommend this latter method, suggesting light tolerant shrubs on the perimeter

of the planting and shade tolerant species in the inner areas. Trees would be

planted later once the shrubs are established. A third method to establish an

understory is to allow the canopy tree layer to become established and then



plant shrubs and herbs beneath it. The logistics and long term planning

needed for this to be successful may not make this a realistic option.

Establishing understory vegetation has met with mixed results in Winnipeg. A

planting trial at the St Norbert Arts Centre met with only 55% successful

establishment (Thompson, 2003), with western snowberry (Symphoicarpus

occidentalisa) achieving the best results at73% survival. However,

observation of other restoration projects by this author has witnessed excellent

performance for red osier dogwood (Cornus stolonifera) and other shrubs.

Once planting is complete ongoing maintenance is needed to enhance

establishment. Controlling competitive vegetation should begin prior, during,

and after planting. The Naturalist Branch in Winnipeg controls weeds by a

combination of brush mats and mulch (J. Pelc, personal communication, April

3'd, 2007). The St Norbert Arts Centre trials began with manual tilling of the site

followed by two applications of the herbicide Sethoxydim (Thompson, 2003).

The Friends of Churchill Parkway employ "Green Teams" (a provincially funded

student summer work program) to manually weed thistles and other invasive

plants in their restoration projects. However, as mentioned previously the best

method for controlling weeds is the rapid establishment of a canopy.

Controlling animal damage may be a higher priority in specific areas.

Restoration projects next to rivers/ streams could suffer from beaver damage.

Applying wire or planting tubes may reduce predation. Some Winnipeg

restoration projects have suffered from deer damage, particularly aspen (Pelc,

personal communication, April 3'd, 2OO7). Research comparing a variety of tree

shelters and mesh sleeves found the greatest protection was to be gained from

using solid plastic tree shelters (Ward and Stephens, '1995). Tree shelters,
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although effective, are expensive and time consuming to install on a large scale

and require monitoring to ensure they remain in good condition.

lf seedling establishment is successful, the final aspect of the restoration

project is to manage vegetation change over time. Trees and shrubs will grow

at different rates. Some will thrive, others will decline and die. While it is not

desirable or possible to completely controlthis process the project designer

should have some idea how the evolution should occur. Some areas should be

designed to encourage seedling establishment, other areas should be

managed to create a sense of "care". Pruning some trees, trimming path

edges, mowing selected forest edges- all these maintenance activities inform

users that this is a place that is cared for and maintained (if only on a selected

basis). The restored areas have to be monitored for invasive species,

vandalism, insect infestations, disease, etc. Restored/ constructed forests may

require less maintenance than standard mown parks, but they still have to be

managed. Restored urban woodlands will usually be too small, too

fragmented, and receive more public use than wilderness forests and cannot

be completely abandoned to their own devices. However, if properly planned

and executed, constructed forests can evolve and delight users for decades to

come with limited interference from people.
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