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lnlroduclion

The world is composed of o diversity of scole-vorioble ecosystems thol ore linked

ond function togelher lo support o voriety of life. These ecosystems ronge from ponds to

oceons, forests to grosslonds, ond biomes to the biosphere. Recenlly, ciiies hove been

described os unique ond identifioble ecosysfems. The urbon ecosystem hos been

described os "o biologicol community where humons represent the dominonl or

keystone species ond lhe built environmenl is the dominont element controlling lhe

physicol structure of the ecosystem" (World Resources 2000-2001,141). Humon oclivities

ond the built environment dominote the urbon ecosystems, but they olso contoin vitol

green spoces, such os urbon foresls, porks ond yords thot softens the urbon experience

ond provides involuoble recreotion, reloxotion ond psychologicol benefits (World

Resources 2000-2001, 1 45).

The demonds ploced on lhe urbon ecosysTems ore increosing os the world

populotion surposses ó Billion Io 7.B Billion in 2025, wilh 60% o'f lhot estimote living in urbon

cenfres, which will ploce high demonds on lhe environment ond resources. The

influence of these demonds reoches for beyond the confines of the city ond hos on

impoct upon the globol ecosystem functioning. As such, the link between ciTies ond

sustoinoble development is direct. The World Commission on Environment ond

Development hos defined sustoinoble development os the (RedclifT, 1999, 60):

"development thot meets the needs of the presenl without
compromising the obility of future generotions To meet lheir
own needs."

Londscope orchilecls ploy on importont role in sustoinoble development. This

role ond its relolionship wilh sustoinoble development hos been sloted by the Conodion

Society of Londscope Architecls (CSLA) os follows (CSLA, 2001):

"Londscope orchitects commit to promoting sustoinoble
development through creotive londplonning ond design of
siles ond their ossocioted noturol syslems. These octivities

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

lnlroduction

I



Londscope orchitects hove o number of tools of lheir disposol in order to

promole sustoinoble developmenf. One such tool is the use of Globol lnformotion

Systems (GlS). GIS is o syslem of computer hordwore, softwore, ond procedures

designed to support the copture, monogement, monipulolion, onolysis, modeling ond

disploy of spoTiolly referenced doto for solving complex plonning ond monogement

problems (Korte, 1997, 401).

ClTYgreen 4.0 is GIS softwore thot hos been developed by Americon Foresls,

which is the United Sfotes' oldesl non-profil citizen conservoiion orgonizotion. Founded

in lB75 by citizens concerned obout lhe woste ond obuse of their forests, their mission

continues to be the improvement of the environment through the inlroduction of lrees

ond forests (Americon Forests, 2001). The ClTYgreen progrom performs on Urbon

Ecologicol Anolysis (UEA) Ihot provides o quonlitoTive onolysis of oir quolity, energy

sovings, slorm woler runoff. corbon storoge ond wildlife benefils of o cily's urbon forest.

The results from the UEA con be used for monogement ond design decisions mode in

occordonce with enhoncing the sustoinoble development of the cily. A number of

design solulions ond decisions moy be utilized ond implemented to increose lhe

sustoinoble developmenl of o site. but this proclicum chooses to focus on Trees os being

port of on urbon design stroÌegy towords ochieving sustoinoble developmenl. The

reoson for focusing on trees is becouse trees con ímprove oir quolity, increose energy

sovings, reduce woter run-off, increose corbon storoge ond enhonce wildlife benefits.

All of this con be ochieved by the simple oct of plonting frees.

The purpose of this procticum is to demonsTroTe one method of meosuring ond

colculoling sustoinobilily wíth the use of the ClTYgreen progrom by performing on UEA of

Stephen Jubo Pork locoted eost of the Eosl Exchonge District in Winnipeg, Monitobo,

Conodo. The UEA will be conducted by performing on ossessment on the post-design

L
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should supporÌ ond enhonce locol, regionol, ond globol
heolth, prosperity ond equity for generotions to come."
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lnlroducfion

solution relotive Ìo the pre-design. By loking into occouni the oir quolity, the omounl of

woter run-off, corbon storoge ond the wildlife benefits of lhe site, it is hoped thot o volid

ossessment con be mode. Energy sovings will not toking into occount in this relotive

ossessmenl due lo lhe non-existence of buildings on site.

The procticum objectives ore to first lo provide on underslonding why the

definition of sustoinoble development is o vogue term. This vogueness is otfributed to its

complex overorching concept thol encomposses the economy, environment, heollh

ond sociol well-being of people. The concept of sustoinoble development ollows for the

development of vorious methods ond Ìechniques to be utilízed in order To colculote

susloinoble developmenf ond to determine how close we ore from ochieving set gools.

Secondly, to demonsTrote how GIS technology is o flexible ond beneficiol lool lhot con

conlinue lo be opplied in the reolm of londscope orchilecture. Thirdly, to provide on

increosed oworeness io the politicol decision mokers ond ihe public of whot the urbon

forest is, the benefils it provides ond how ClTYgreen con be used to deTermine some of

lhese benefils towords the susloinoble development of o city ond ils cilizens. Lostly, to

provide o methodology fhot con be opplied to ossess the benefils of o proposed design

solulíon for o site.

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl



Lilerolure Review

The purpose of lhe literoture review is to convey lo the reoder whot knowledge

ond ideos hove been estoblished on the topics to be discussed, including lheir strengths

ond weoknesses. The ensuing sections of this proposol will provide informotion on the

topic of Sustoinoble Development, stoling its definilion, fulure world trends ond the role

londscope orchilects ploy. Second is the topic of Geogrophicol lnformotion Systems

(GlS), olso stoting iTs definition ond bosic chorocteristics, the hislory of its evolulion, on

overview of its users ond the role it ploys in londscope orchitecture. Following the GIS

secfion, Urbon Forestry will be described, including The history of urbon forestry, lhe

slructure of lhe urbon forest. governmenl involvement, psychologicol offects ond the

role londscope orchitects hove in influencing it. Finolly, the methodology for undertoking

this ossessment will be exploined with o sile onolysis, pre-design ond post-design

ossessment ond conclusions.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment
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Susloinoble Developmenl

Conference on Environment ond Development (UNCED) thot wos held in Rio de Joneiro,

Brozil in 1992, which produced on ocÌion plon ond sirotegy titled "Agendo 2l ."

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Agendo 2l

Agendo 2l is on Action Plon ond Strolegy for the world's governments ond

citizens; ond o compendium of environmentol ond economic problems ond proposed

solutions to these problems. This document is one outcome from the Eorlh Summit or the

United Notions Conference on Environment ond Development (UNCED) thot wos held in

Rio de Joneiro, Brozil. during I -12 June 1992. Ultimotely, Agendo 2l is o greenprint vision

for oll governments, non-governmenlol orgonizolions, women's ossociotions,

indigenous groups, business ond industry communities ond constituencies, youlh ond

seniors - to work together to help the Eorth ond ils inhobiTonts survive by toking on

integroted ond holislic opprooch to lhe environment ond development (Conoll-Foster

1ee3,7).

Within Agendo 21, Chopter 7, lilled Promoting Sustoinoble Humon Settlement

Development, ollempts to bring together mony issues of humon settlement thot hove

often been inodequotely oddressed. The moin objeclive is:

"to improve the sociol, economic, ond environmentol
quolity of humon settlements, ond the living ond working
environmenls of oll people, in porticulor the urbon ond
rurol poor" (Corroll-Foster 1993, 30).

These improvements require lechnicol cooperotion, porlnerships between

different ployers, ond porticipolory decision-moking. ln Chopler 7,the sub-heoding titled

lmproving Humon Settlemenl Monogement, seclion 7.17 B) Strengthening Urbon Doto

Systems stoles thot:

"... oll countries should undertoke, with the octive
porlicipotion of the business sector os oppropriote, pilol
projects in selected cities for the collection, cnolysis ond
subsequent disseminolion of urbon dofo, including
environmentol impoct onolysis, of the locol,
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Sustoinoble Developmenl

stole/provinciol, notionol ond internotionol levels ond the
esloblishmenl of cily dolo monogemenl copobilities"
(United Notions 1993, 55).

The opplicotion of the ClTYgreen softwore folls under sectíon 7.17 of Agendo 21,

which is o piloi project thol will collect, onolyze, ond dislribule lhe dolo to ihe decision

mokers, designers, lhe public ond oid in other ospects of how Winnipeg's urbon forests

ore monoged. This procticum will use the ClTYgreen progrom to perform on Urbon

Ecologicol Anolysis (UEA) thot provides o quontilolive onolysis of oir quolity, storm woter

runoff, corbon sloroge, ond wildlife benefits of o city's urbon foresl. The results from the

UEA con be used for monogemenl ond design decisions mode in occordonce with

enhoncing the sustoinoble development of lhe city.

The development of Agendo 2l come obout lhrough the UNCED process.

UNCED wos o successor to ihe londmork Stockholm Conference on the Humon

Environment (1972), which first put environment on the internotionol ogendo. The ideo of

holding o conference on environment ond developmenl orose from The World

Commission on Environment ond Development (or Brundilond Commission, nomed ofter

Norwoy's Prime Minister. Gro Horlem Brundllond) held in 1986. At thol Time, the

Commission odvocoted lhe need for lhe world lo move towords susfoinoble

developmenl (Conoll-Fosler I 993, 7).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

Definilion of Susloinoble Developmenl

The World Commission on Environment ond Development - Brundtlond

Commission of 1987 hos defined the concepl of Sustoinoble Development os:

"development thot meets the needs of lhe present without
compromising the obility of future generotions to meel their
own needs" (Conoll-Foster, 7).

This definition hos creoted some criticisms due to its simplicity. lt is orgued lhot the

'needs' of the presenl generotion will vory with future generotions, so 'developmenl'

7



Sustoinoble Developmeni

therefore ploys o key role becouse 'needs' ore directly linked to 'development' ond vice

verso. A more rigorous definiiion of 'needs' would need to specify, for exomple, lhe shîfts

in consumption thot dislinguish modern posi-înduslriolsocieties (Redclift 1999,60).

This definition hos olso posed the queslion os to whot should be susloined

becouse whot one society deems sustoinoble, such os oir ond open spoce, will be

difficult to combine with o society thot seeks increosed moteriol weolTh, even of the

expense of increosed pollufion. The onswer to the obove question con be onswered by

soying thot present (or future) levels of production (or consumplion) will need to be

sustoinoble. The increosing populotion growlh will leod to the increosed demonds on

the environment, ond the definition of sustoinoble development should incorporote this

foct (RedcffI 1999,61).

There hos olso been support for the definition despile ifs vogueness. Bert de Vries,

o Dulch scienlisl sloted, "Sustoinobility is nol someThing Io be defined, but to be

declored. lt is on ethicol guiding principle." People ore in fovour of it, while retoining

their individuol definitions of whot il octuolly meons ond conceding thot they might be

hord pressed lo ogree with olhers on how we moy ochieve it (Reid 1995, xvi).

How do we estoblish which course of development is more sustoinoble? The

onswer of ollowing ihe societies to decide for on their own is not enough becouse who

will moke the decisions ond from whot bosis will the decisions be mode? (Redclift 1999,

ó0). The Conodion ond Provinciol Governments onswer to this question wos the

development o notionol losk force ond provinciol round tobles to develop slrotegies for

lhe implementotion of sustoinoble development principles.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenf

Conodion Governmenl's Role Towords Susloinoble Developmenl

When lhe World Commission on Environment ond Development releosed its

report, notions oround the world initioted their own strotegies for implementing
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sustoinoble development proctices. The Conodion government hos set up o notionol

tosk force in 198ó thot supported lhe World Commission on Ënvironment ond

Developmenl ond developed 40 recommendotions for induslry ond government fo

develop ond implement policies of integroting environmentol ond economic

consîderotions inlo decision-moking. ln the recommendolions wos the development of

notionol ond provinciol round tobles on environment ond economy (Sustoinoble

Development Strotegy for Monitobo 1998, B).

The Notionol Round Toble on the Environment ond the Economy (NRTEE) wos

legisloted by Porliomenl in ,l994. 
NRTEE is on independent odvisory body thot provides

decision mokers, opinion leoders ond the Conodion public with odvice ond

recommendolions for promoting sustoinoble development. The members ore

distinguished Conodions oppointed by lhe Prime Minister of Conodo. They represeni o

brood ronge of sectors, including business, lobour, ocodemio, environmentol

orgonizotions ond First Nolions (NRTEE-TRNEE About Us,2OO2).

The NRTEE exploins ond promotes sustoinoble development by working with

stokeholders ocross Conodo. The NRTEE identifies key issues with both environmentol ond

economic implicolions, exomines lhese împlicotions ond suggests how to bolonce

economic prosperily with environmentol preservotion (NRTEE-TRNEE About Us,2002).

Their octivities ore orgonized into progroms with eoch one overseen by o tosk

force of NRTEE members ond representotives from business, governmenf ond non-profít

orgonizotions (NRTEE-TRNEE About Us, 2002).

The responsibility of lhe tosk force is to commission reseorch, conducl notionol

consultotions, report on ogreements ond disogreemenfs, ond recommend how lo

promote sustoinobiliTy. The NRTEE reviews lhese reports ond recommendotions before

opproving them for public releose. The NRTEE members meei quorlerly to review

progress, estoblish future priorities ond storl new progroms (NRTEE-TRNEE Aboul Us,2002).

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl
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One of NRTREE's mony current lopic progroms is Urbon Sustoinobilify. NRTREE

defines Urbon Susioinobilily os the enhonced well-being of ciiies or urbon regions,

including integroted economic, ecologicol, ond sociol componenis, which will mointoin

the quolity of life for future generoiions (NRTREE-TRNEE Urbon Sustoinobility,2002). The

Urbon Susloinobility progrom oims lo cotolyze momentum toword oliernotive or more

coherent strotegies, bosed upon susloinoble developmenÌ principles, thot improve lhe

quolity of life ín ond competiliveness of Conodo's cities or urbon regions (NRTREE-TRNEE

Urbon Sustoinobilily, 2OO2).

Specific progrom objectíves include (NRTREE-TRNEE Urbon Sustoinobiliiy,2002):

. To determine o continued ond exponded role for the federol governmenl
in the improvement of environmenlol quolily in Conodion cities;

. To investigote through innovolive reseorch the polentiol opplicotion of
Ecologicol Fiscol Reform (EFR) to urbon issues;

. To identify for implementoiion by ihe federol government - ond. if
possible, provinciol ond municipol governments -- o number of specific
policy (e.9., fiscol) meosures thot supporf improvemenls lo urbon
environmenlol quolity while reolizing economic ond sociol benefits;

. To develop o methodology for meosuring environmentol quolity in
Conodion cities;

. To encouroge the odoplion of best proctices ond processes in urbon
environmenlol monogemenl ond economic development;

. To roise public oworeness of ond brood-bosed engogemenl in urbon
sustoinobility issues.

These objectives ore being fulfilled through two trocks of reseorch (NRTREE-TRNEE

Urbon SusToino bilily, 2002) :

. Trock I - EFR in support of urbon environmentol sustoinobilily; ond,

. Trock 2 - lndicotors of urbon environmenlol quolily.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

ln conjunclion with NRTREË, eoch province creoled o Provinciol Round Toble to

further estoblish susloinoble development strolegies thoi would be cuslomized towords

the provinces own sociol. environmentol ond economic gools.
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Mqnilobo Governmenl's Role Ïowords Sustoinoble Developmenl

ln l9BB, the MoniTobo government estoblished the Monitobo Round Toble on lhe

Environment ond Economy (MRTEE). MRTEE hos odopted the gool of the implementotion

of the Notionol Tosk Force recommendotions on environmenl ond economy ond

development of sustoinoble development stroTegies (Sustoinoble Development Strotegy

for Monitobo 1998, B).

The vision for Monitobo is economic growlh, which is environmenlolly sustoinoble.

To ossist in ochieving this vision, 7 principles ond ó guidelines for susfoinoble developmenl

hove been odopted. The principles ond guidelines will be used to govern oll the octions,

octivilies ond decisions ossocioted with the implementolion of lhis strolegy (Sustoinoble

Developmenl Slrolegy for Monilobo 1998, 10).

Principles (Sustoinoble Developmenl Slrotegy for Monitobo I 998, 12):

1. INTEGRATION OF ENVIRONMENTAL AND ECONOMIC DECISIONS
2. STEWARDSHIP
3. SHARED RESPONSIBILITY AND UNDERSTANDING
4. PREVENTION
5. CONSERVATION AND ENHANCEMENT
6. REHABILITATION AND RECLAMATION
7. GLOBAL RESPONSIBILITY.
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Sustoinoble Developmeni

Guidelines (Sustoinoble Development Strotegy for Monitobo I 998, 13):

]. EFFICIENT USE OF RESOURCES
2. PUBLICPARTICIPATION
3. ACCESS TO ADEQUATE INFORMATION
4. INTEGRATED DECISION-MAKING AND PLANNING
5. WASTE MINIMIZATION AND SUBSTITUTION

6. RESEARCH AND INNOVATION

ln 1998, the MRTEE wos chonged to the Monitobo Round Toble for Sustoinoble

Development (MRTSD) (Monitobo 2000, 4). The MRTSD is on odvisory body to the

Moniiobo Government thot odvises ond supporls decision-mokers in moking responsible

resource, lond use, environmenf, sociol ond economic developmenl decisions. The

11
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MRTSD is on integrol component of the provinces Sustoinoble Development Strotegy

(Monitobo 2000,4).

The duties of the Monilobo Round Toble, os legisloted by lhe Susfoinob/e

Deve/opment Act ore (Monitobo 2000, 5):

- Creoting oworeness ond understonding of sustoinoble development;
- Cooperoting with public-sector orgonizotions, privote industry, non-

government orgonizotions ond the public to shore knowledge ond
experience;

- Reviewing the princíples ond guidelines of sustoinoble development to
ensure thot they ore comprehensive ond contemporory;

- Advising on development ond review of sustoinobilily indicotors;
- At the request of the minister, reviewing existing or proposed policy,

legislotion, regulotions or progroms for consistency with lhe principles ond
guidelines, ond reporling to lhe minister with recommendotions;

- Estoblishing mechonisms for monitoring ond evoluoting implementotion of
sustoinoble development strotegies ond oclivities; ond

- Olher losks ond octivities reloted to sustoinoble development, oÌ the
requesl of the minisler.

City of Winnipeg's Role Towords Susloinoble Developmenl

The CiTy of Winnipeg will commil lo sustoinoble development by (Winnipeg 2000,

22):

- Estoblishing ond odhering to o sel of guiding principles for susloÌnobility
ogoinst which policy decisions ond octions con be evoluoted;

- Monitoring ond reporling on quolity of life indicolors which ossess the
bolonce between sociol, environmentol, ond economic gools for lhe City
of Winnipeg; ond

- Providing opporlunities for full public informotion ond meoningful public
porticipoiion regording the City's quolily of life indicotors ond guiding
principles for susloino bility.

Chqrqclerislics of Susloinoble Urbon Developmenl

ln order for o city lo begin the implementotion of sustoinoble development

principles ond polices, the city first needs to meet its ciTizen's sociol, environmentol,

politicol, culiurol objectives, including economic ond physicol ones. This con be

ochieved by o city becoming (Rogers 1998,167):

- A Jusl City where justice, food, shelter, educotion, heolth ond hope ore
foirly dislribuTed ond where oll people porticipole in governmenl;

12-
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Sustoinoble Developmenl

- A Beoutiful City, where orl, orchitecture ond londscope spork lhe
imoginotion ond move the spirit;

- A Creotive City, where open-mindedness ond experimentotion mobilizes
the full potentiol of its humon resources ond ollows o fost response to
chonge;

- An Ecologicol City, which minimises ils ecologicol impoct, where
londscope ond built form ore bolonced ond where buildings ond
infroslructures ore sofe ond resource-efficient;

- A City of Eosy Contoct ond Mobilily, where informotion is exchonged bolh
foce-to-foce ond electronicolly;

- A Compocl ond Polycentric City, which protecls lhe countryside. focuses
ond integrotes communities within neighbourhoods ond moximises
proximity;

- A Diverse City, where o brood ronge of overlopping octivities creote
onimotion, inspirotion ond fosÌer o vitol public life.
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ll hos been orgued by some thot the

form of lhe ciTy con olso be used to ochieve

susToinoble urbon development. The first is

thol the city should be compoct from core to

edge, with lorge concentroted centres like o

medievql city or town - in which cose the

overoll dimensions of such o cily moy hove to

be relotively smoll if good occess to open

spoce outside the city for recreotionol ond

other purposes is 1o be ochieved (Figure 3o)

(Frey 1999,29).

A potentiol environmentol impocT to

increosing urbon development ond densifies

moy begin to limit spoce for greenery in cities,

including trees ond shrubs. lf lhe increose in

urbon development is not corefully monoged,

il moy leod lo o loss in urbon greenery; but if

londscoping ond plonting ore given priority by

Figure 3b. Alternqtive forms of susloinoble
cilies: decenlrolized bul concentroted ond
compoct setllements linked by public
tronsport.
Frey, Hildebrond. Designing The Cily Towords A
More Susioinoble Form. New York: Routeledge,
1999,28.

developers, plonners, ond londscope
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orchitects from the outset of proposed developments, ond polices outline stondords,

then the losses con be minimized (Willioms,2000,3ó).

Others seem to suggest ihot the city moy consist of differenl compoct

seTllements, which ore decenlrolized bul linked by public tronsporf, in which cose the

open spoce moy be in between the setllemenis (Figure 3b). The dislonce between such

settlemenls moy vory occording to their degree of independence ond self-sufficiency

(Frey 1999,29).

Anoiher importont ospecl lo consider in sustoinoble urbon development is the

ecology of the city ond its relolionship to lhe countryside. Ecologists ond

environmentolisfs' moin orgumenls in ochieving sustoinoble urbon development ore lhot

we connoi only focus on solving the problems of:
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Wosting energy ond moleriols by behoviourol chonges;
Pollution ond congestion by introducing cleon energy; ond
Promoting more energy-efficient public lronsport, or wolking ond cycling os
olternotive modes of tronsportolion.

It's not to soy ihot these ore nol importont, but The relotionship of the cily lo the

countryside olso chonges fundomentolly (Frey 1 999,29).

As our cilies become polluTed ond congested:

"Urbon society now tokes refuge in The counlryside in
seorch of fresh oir ond the noturol surroundings thot ore
denied of home. Consequently, unsusloinoble pressures
ore ploced on environmentolly sensilive londscope. The
odvoncing city hos often reploced complex noturol
environmenls of wood, streoms ond fields with biologicolly
sterile monmode londscopes thot ore neither sociolly useful
nor visuolly enriching" (Hough 1984,2).

Hough orgues furfher thol the city incorporotes vost oreos of idle ond

unproductive lond. Urbon droinoge, sewoge disposol ond other processes contribute lo

the pollution loods. Porks ore determined by horliculturol science, not ecology. Whot is

needed is lhe opplicotion of ecology to the process of designing o city. Troditionol
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urbon design hos contributed little lo the city's environmentol heolth, nor hos it creoled

civilising. enriching ploces to live in (Frey 1999 ,29).

The moÍn couse of this is thot the post symbÍotic relotíonship between the city ond

country no longer exists, thot city ond country hove become mutuolly exclusive. This con

be reversed by whot we consider woste os o useful resource. Girordet will further

exomine this issue in the Ciiies Mefobo/ism following section (Frey I 999, 29-30).

Green wedges ond woodlond porks ond noturol forests in cilies ore, or con be if

monoged properly, more thon green lungs or ploces for recreolion (Hough 1984,l4B-9):
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They ollow interoction of urbon ond nolurol processes;
They ploy o role in the mointenonce of the woter regime;
They ploy o role in the modificotÌon of climofe;
They ore ouldoor loborotories for teoching forestotion;
They provide timber os olternotive fuel, specificolly when old trees need to
be foken oul.

An open spoce strotegy must lherefore be porÌ of the design fromework for o cily

lo be sustoinoble. Just os importonl os compoct neighbourhoods ond districts with

services ond focilities in their cores, open spoces need to be occessible by foot, bicycle

ond short public tronsportotion routes. They olso need to be port of o sustoinoble urbon

development progrom of o city, just os much os troffic-colmed streels within

development clusters, mixed-use oreos ond public tronsport. A city musT be sustoinoble

functionolly, economicolly ond sociolly bui olso environmentolly. None of these

concerns con be lefi out in lhe seorch for o sustoinoble city form ond structure (Frey

r 999. 30-3r ).

Cilies Melobolism

Cities, like other ossemblies of orgonisms, hove o definoble metobolism, consisiing

of the flow of resources ond products through lhe urbon system for the benefit of urbon

populotions. Given the vost scole of urbonizoiion, cilies should begin to model
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Role of Designers in Susloinoble Developmenl

Cities oll over lhe world ore constructing new infroslruclure in order lo sustoin the

increosing populotions. but of whot cost? "People don'l olwoys oct in the woy city

plonners expecl them to ocT, ond behoviour ond otiitudes ore ímporlont foctors thot

need lo be token into occount in the city-plonning process" (Kessier 1996,68).

"... if is vitol thot orchitects, designers, city plonners ond
others involved in the plonning ond construction of new
buildings, etc. form links wilh lhe other fields of science in
joint effods lo ensure sustoinoble city developmenl
"(Kessler 1996,69).

The Conodion Society of Londscope Archilecfs (CSLA) hos finolized their

Sustoinobility Declorolion. The CSLA is committed lo the promotion of sustoinoble

development by developing principles, gools, ond slroiegies for londscope orchitecls to

follow. Members of the CSLA hove idenlified preservotion ond restorolion of noturol

systems os cenfrolto their professionol concerns (CSLA 2002).

Fundomenlol Principles

. Heollhy londscopes ore essenliolto lhe well being of oll life on eorth;. Susloinoble development musl oddress economic development,
environmentol biodiversiTy ond community; ond. Londscope Archilects ore committed to ïhe development of responsible
proctice ond construclion stondords, which contribute lo the heolth of
noturol systems, culturol idenlily ond economic prosperity.

Goqls
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Sustoinoble Developmenl

. To supporl the ínlegrity of o site, its residents, ond its sunoundings;. To odvocote responsible design, plonning, monogement ond policy
decisions with o view lo long term implicotions; ond. To use moleriols, technologies ond lechniques which respecl lhe
environment.

Aclion SlrolegÍes

. Protecl, conserye ond restore the ecosystem;. Promotebiodiversity;

. Advocote environmentolly-friendly modes of tronsportotion;. Promote colloborotion in community plonning, design ond monogement;. Encouroge locol, provinciol, notionol ond internotionol porlnerships thot
promote heolthy world ecosyslems;

iB
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Sustoinoble Developmenl

Support lhe development of lows. regulotions, slondords ond guidelines
thot fosler sustoinoble developmeni; ond
Suppori conlinuing professionol developmeni Thot effecTively serves the
environmenl.

Activities ond odvoncements in susloinoble development hove been mode ond

"... mony orchitects, builders, ond olhers ore olreody
looking for olternolive moleriols ond technologies lhot will
creote economicolly vioble, heolthy, efficient ond
environmenTolly-sound buildings. Energy consumption,
noturol-resource use, ond pollution prevention ore ropidly
becoming fundomeniol porls of city plonning ond
construction" (Kessler 1996, 68).

Londscope orchitects ore skilled in the ort of onolysing ond boloncing diverse

ond often-conflicfing interesls. The chollenge now is to toke these skills ond begin to

incorporote the sustoinoble development principles ond policies inio The doy-To-doy

proclice. For the londscope profession to develop slondords lowords sustoinoble

developmenl, considerolion will need to be given to the creofion ond odoplion of o

formol system for ossessing ond roising slondords of environmentol performonce

(Herrmonn 2O0O,233).

A technologicol design tool thol con be utilized for ossessing environmentol

performonce in ochieving sustoinoble developmenl is the utilizotion of lhe ClTYgreen

progrom in performing on U.E.A. This GIS progrom con oid designers ond plonners on the

cunent slote of the city's urbon forest ond how o proposed design solution(s) ond

decision(s) moy offecl the oreo under considerotion ond the city os o whole. The doto

generoted by the ClTYgreen progrom con lherefore be used to determine if existing ond

future designs ond policies ore ochieving the estoblished sustoinoble development

guidelines for The city.
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Susloinoble Developmenl Summory

ln summory, wiTh the world's urbon populotion increosing, the demonds ploced

upon our cities ond resources wíll coincide. The Uniled Notions (UN) hos seen ihis os o

worldwide concern ond hos responded by developing o report titled Agendo 21.

Agendo 2l is on oction plon ond strotegy for the world's governmenls ond

citizens of environmentol ond economic problems ond proposed solulions to these

problems (Conoll-Foster 1993, 7).

Within Agendo 21, on initiotive for lmproving Humon SeTtlement Monogement

requires the collection, onolysis ond disseminotion of vorious lypes of urbon doto.

ClTYgreen is such o progrom thot con be used to collect urbon doto in relotion lo o cily's

urbon forest.

Prior to the development of Agendo 21 , in i 98ó the World Commission on

Environment ond Developmenl (Brundilond Commission) odvocoted the need for the

world lo move lowords sustoinoble development. This commission defined Sustoinoble

Developmenl os:

"development lhot meets the needs of the presenl without
compromising the obility of future generotions to meet their
own needs" (Corroll-Foster, 7).

With lhis definition come criticisms thol were ogoinsl ond in support of this

definition. Criticisms ogoinsl lhe definition were lhoï it wos simple ond did not specify os

to whot should be sustoined (Redclifl 1999,60). ln controsT, supporters of the definitíon

stoted thof it " Ís not something to be defined, but declored. lt is on ethicol guiding

principle" (Reid 1995, xvi).

For o city lo implement sustoinoble development principles, guidelines ond

polices:

. A city hos to refer to the proposed ond/or exisling principles, guidelines
ond polices thol hove been developed by their vorious levels of
government. There is the Federol (NRTEE), Provinciol (MRTSD) ond
Municîpol (City of Winnipeg);

"o
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Sustoinoble Development

According to outhor Richord Rogers, o cily needs lo meet ils citizen's
sociol, environmentol, politicol, culturol objectives, including economic
ond physicolones;
A city hqs to choose o form. A lorge concentroted center, o
decentrolized bui concentroied ond compoct settlemenls linked by
public tronsport, or o combinoTion os recommended by outhor
Hildebrond Frey;
A city hos to re-estoblish its symbiotic reloiionship wilh the country side
ond develop on open spoce strotegy os supporled by outhors Michoel
Hough ond Hildebrond Frey; ond
A ciÌy hos to begin to moke lhe lronsiiion from o Lineor Metobolism lo o
Circulor MeTobolism, occording to outhor Herbert Girordet.

Londscope orchitects olso hove on imporlont role in developing, implementing

ond promoting Sustoinoble DevelopmenT principles, guidelines ond polices. The

Conodion Society of Londscope Architects (C.S.L.A.) hos developed o Sustoinobility

Declorotion thol is committed to the promotion of sustoinoble development by

developing principles. gools ond strotegies for londscope orchitects to follow (CSLA

2002).

Sustoinoble Developmenl does hove conflicting sociol, environmentol ond

economic interests. Londscope orchitects ore skilled in the orf of onolysing ond

boloncing diverse ond ofTen-conflicting interests. The chollenges now for londscope

orchitects is to opply lhese skills ond begin to incorporole sustoínoble development

principles, guidelines ond policies into the doy-to-doy proctice (Hermonn 2000,233).

Londscope orchitects olso need to consider how to creote ond odopl o formol

system for ossessing ond roising slondords of environmentol performonce (Henmonn

2OOO, 233l,. Once such tool is the opplicolion of o GIS progrom titled ClTYgreen in

performing on Urbon Ecologicol Anolysis (UEA). ClTYgreen con generote doto for

designers ond plonners on the cunent siote of o ciiy's urbon forest ond inform on how

future design solutions ond decisions moy offect it. The dolo ond results generoted con

olso be used to determine if existing ond future designs ore promoting ond odhering to o
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cily's cunenl sustoinoble development guidelines ond policies or will require the

development of odditionol ones.

Urbon Ecologicol Anolysís of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl
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Geogrophic lnformolion Syslem (GlS)

Definilion of GIS
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The definilion of o Geogrophic lnformotion System (GlS) is o system of computer

hordwore, softwore ond procedures designed to support the copture, monogement.

monipulotion, onolysis, modeling ond disploy of spotiolly referenced doio for solving

complex plonning ond monogement problems (Korte 1997, 4O1).

Dolo ond lnformolion

ln the definition of GlS, lhe word "dolo" is mentioned. Mony people moy

interchonge "informotion" ond "dofo" os if they were synonyms, but thot is not the cose

especiolly when deoling with GlS. The word "doto" refers to o collection of focts or

figures thol ore linked to ploces, people, things, events ond concepts. The focts ond

figures con generolly be represenied os numericol volues, olphonumeric chorocters,

symbols ond signols. When the doto ore tronsformed - by processes such os slrucluring,

formotting, conversion ond modeling - to more useful form of output, il is then refened to

os "informolion" (Figure ó) (Lo 2002,2).

Geogrophicol lnformotion System (GlS)

The conversion of doto into informotion is performed by the user lo roise his/her

knowledge to o certoÌn level specific for decision-moking purposes. When the user

Figure ó. Tronsformotion of doto into informotion using on informolion syslem.
Lo, C.P. , Yeung, Albert K.W. Conceots ond Techniques of Geogrophic
lnformotion Svslems. Upper Soddle River, New Jersey: Prentice-Holl, lnc.,
2002, p.3.
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opplies this knowledge to form relotionships, principles ond include personol volues ond

beliefs, he/she develops intelligence (Lo 2002,3).

Geogrophic informotion helps to understond the world oround us. lt empowers

us To develop spoliol intelligence for performing logicol decision- moking. Therefore, ony

definilion of GIS should include not only lhe dolo processing, but the onolyticol

copobililies for obtoining spotiol knowledge ond intelligence os well (Lo 2002,3).
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GIS os o Syslem

Also in The definilion of GlS, the word "system" is used ond in differenl conlexts

meons different things. ll con be used to describe physicol entities, such os "solor

syslem," the "Red Ríver droinoge bosin ecosystem" ond the "humon immune system." ll

con olso be used lo describe conceptuol enlities, such os the "democrolic system,"

"free morkei syslem" ond "clienl/server computing system" (Lo 2OO2, 3). All systems,

regordless of physicol or concepluol, hove in common the following chorocteristics (Lo

2OO2,3):

. They ore formed or consfructed lo ochieve cerloin bosic objectives or
functions;

. Their continuing existence depends on the obility to sotisfy the intended
objectives - if lhis obility foils or slorls to decline, the system concerned
must be upgroded or reploced; _ _"-.. An individuolsystem is composed of mony inteneloted ports. wn'Ei *ot
be operolionol syslems lhemselves; ond

. These ports operote individuolly ond interoct with one onother occording
lo certoin rules of conduct, such os procedures, lows, controcluol
ogreements, ond occepted behoviour.

lnformotion systems, when viewed from o functionol perspective, ore set up to

ochieve the specific objectives of collecting, sloring. onolyzing ond presenting

informotion in o systemolic monner. Struclurolly lhe informotion system hos inteneloted

components thot combine doto, fechnicol ond humon resources (Lo 2OO2,3).
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GlS, o Spotiol lnformotion Syslem

The word "geogrophic" in GIS hos two meqnings: "Eorlh" ond "geogrophic

spoce." By "Eorlh," it implies thot oll the doto in the system ore reloted to the Eorfh's

feolures ond resources, including humon oclivities bosed on or ossocioted with lhese

feoTures ond resources. By "geogrophic spoce," it meons thot the commonolity of both

the doto ond the problems thoi the systems ore developed to solve geogrophicolly, i.e.,

locotion. distribution, pottern ond relotionship within o specific geogrophicol reference

fromework (Lo2002,4).

The relotionship between GIS ond other types of ínformotion systems is

represented in Fígure 7. Depending on the noture of ihe doto being processed,

informotion syslems con be clossified os spotiol informotion syslems ond non-spotiol

informolion systems. Non-spotiol informotion syslems ore designed to process doto thot is

nol referenced lo ony position in geogrophic spoce, such os occounling, bonking,

humon resource monogement ond inventory of goods. Spoliol informolion systems ore

those designed for processing dolo pertoining to reol-world feolures or phenomeno thot

ore described in terms of locotions (Lo 2002,3).

SpoTiol informotion systems thot ore used for processing ond onolyzing

geogrophic doio con be lobelled os GlS. Geogrophic doto ore o speciol form of spoliol

doto thol ore chorocterized by lwo cruciol properties (Lo 2002,5):

. The reference to geogrophic spoce, which meons thol the doto ore
registered to on occepted geogrophic coordinole system of the Eorth's
surfoce, so thot doto from different sources con be spotiolly cross-referenced
ond integroted; ond

. The representotion of geogrophic scole, which meons thol the dolo ore
normolly recorded of relolively smoll scoles ond, os o resuli, must be
generolized ond symbolized.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Desígn ond Post-Design Assessmenl

Geogrophicol lnformolion System (GlS)
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Geogrophicol lnformotion Syslem (GlS)

ond environmenlol protection. NEPA is regorded os ihe most significonl foctor in the

growing use of GIS in the United Stofes' federol ogencies. The increosing involvement of

notionol governments in issues of lond monogement occuned nol only in North Americo,

but olso internotionolly (Foresmon 1998, l0).

The use of GIS in lhe militory. porticulorly by the US Deporiment of Defence

(DOD). hos olso oided in the furlher odvoncemeni of GIS technology. These

odvoncements ínclude the colleclion of sotellite imogery, remote sensing, photo

inlerpretotion ond Globol Posiïioning Syslems (Honno ond Culpepper 1998,17).

The involvemenT of universilies in the development of GIS olso begon in the lole

I950s. The universíties thoi were integrol in odvoncing GIS theories included lhe University

of Woshingfon, Northwestern UniversiTy, University of Chicogo, ond Horvord University.

Their contributions consisied of the fundomentol development of spotiol ond

cortogrophic theories (Foresmon 1998, 13).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

GIS Users

The users of GIS con be broken down inlo four generol coiegories os shown in

FÍgure l0: GIS Monogers, GIS Users, GIS Viewers, ond GIS Browsers.

. G,S Monogers ore the people thot sef occess privileges, monoge
individuolsystems ond the GIS dotoboses, qnd mointoin primory contoct
with vendors. They frequently perform the functions of o GIS user, os well
os use "one-of-o-kind" GIS softwore tools (Korte 1997, 57).. G/S users mointoin GIS doto ond use it to perform vorious levels of onolysis.
They olso moy creote quolity cortogrophic mops (Korte 1997, 58).. G/S viewers perform octivities thot view ond query GIS doto, but do not
perform ony editing lo the dolo. They might creote ond plot simple
themotic mops usihg GIS dolo (Korte 1997, 58).. G/S browsers occosionolly view GIS doto on the lnternet or the
orgonizotions LAN (LocolAreo Network). They ore generolly looking only
for informotion content or links to other reloted web sites (Korte 1997, 58).
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Figure 10. Types of GIS users.
Korte, George B. The GIS Book, 4tn ed. Sonlo Fe: OnWord Press, 1997, p.57

The use of GIS occurs in o number of different professions is indicoled in Figure I l.

The mojority of GIS users ore in scholoslic or government orgonizotions. This is in keeping

with the historicol evolulion of GlS, which hos hod its initiol usoge by government

orgonizotions ond universities.

GlS Users

Types of GIS Users

GlS Viewers

GIS Srowsers

FoÅ-ìy

Figure I ì. Percenloge of GIS users bosed on profession.
Korte, George B. Ihe GIS Book, Ath ed. Sonto Fe: OnWord Press, 1997, p.59.
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GIS use in Londscope Archileclure

ln the field of lond plonning, one of ihe most importont developments occurred

in the mid-I9ó0s with ihe work performed by lon McHorg for the Ford Foundotion of lhe

Universily of Pennsylvonio. Though his lechnique did not involve the use of computers, it

provided the bosis for most computerized models used for lond plonning oround the

world. Thís melhod revolutionized lhe future of lond plonning in thot il ossigns volues to

themes. A porticulor ottribute is ossigned o volue lhot is o meosure of the obility of lhot

condition to occommodote o porÌiculor use (Honno ond Culpepper 1998, 14). Eoch

volue is then represented by o tone or shode on ocetote sheets, which ore then

ossembled ond loid on top of one onother. The dorkesl oreos show the most suitoble

locotions for fhe proposed use. This process is the origin of the term suifobilÌly mopping.

The method wos lhen quickly odopted ond opplied to computerized Geogrophic

lnformotion Syslems ond is still being opplied todoy.

ln lhe eorly 1970s, londscope orchilecls ond plonners were of the forefront of GIS

development ond its use. Unfortunotely, over the losl twenfy-five yeors, there hos been o

steody decline in its use by londscope orchilects. Scientists ond engineers hove now

become the leoders in lhe development of GIS Technology. For londscope orchitects to

become more effective designers ond odvocotes for the environment, they must mqke

use of oll the lools ovoiloble to them, including the use of GIS (Honno ond Culpepper

1ee9,19).

Todoy's londscope orchitecturol firms ore beginning to use GIS in o voriety of

opplicoiions, such os: sile design, recreotion moster plonning, visuol onolysis,

comprehensive plonning, resource monogement ond public odvococy (Honno 1999,3).

The use of GIS by londscope orchitecturol firms con be ottribuTed to fhe recent

development of powerful ond fost processing desktop computers copoble of hondling

extremely lorge dolo sets; o wider selection of inexpensive, eosy-to-use GIS softwore; ond

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenf

Geogrophicol lnformolion Syslem (GlS)
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the ovoilobility of spot¡ol doto for free or of minimol cost thot con be collected by toking

odvontoge of the internet (Sipes 1997, B2). Also with the increosing environmentol

oworeness by the public ond privole orgonizotions ond with fiscol chonges,

occountobility hos become on importont ospect of the profession. lt is not enough to

prepore creotive design solutions, or comprehensive plons thot incorporote mony points

of view; londscope orchitecls ore required to provide quontifioble proof thot the design

solutions creoted willyield ecologicol, economic, functionol, ond scenic benefits (Honno

1999,1). Londscope orchitecls con now show how their creoiive designs solutions ond

con be occountoble to environmentol concerns by the public ond privote orgonizotions

by ulilizing o GlS.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl

GIS Advqnloges for [ondscope Archilecls

Londscope Architects hove experienced positive responses from computer

generoted drowings ond mops over hond-drown drowings ond mops from the clients.

Clienfs hove developed o perception of "if it wos drown by o computer, then it must be

correct" mentolily. This perception is folse becouse mony clients ore not olwoys owore

thot there con be mistokes in the doto used to generote the drowings ond mops. Even

Though this moy be true in some instonces, the mojoriiy of the londscope orchilects do

ogree thot computer generoted drowings ond mops will receive less scrutiny lhon hond

drown drowings ond mops (Honno et ol. 1998. 104-105).

One overoll odvontoge of using GIS is the obility to combine complex ond

controsting lypes of informotion in problem solving. This hos proven to be beneficiol

where input from multidisciplinory teoms con be merged ond monipuloted (Honno et ol.

1998,107).

With cunent GIS softwore titles, computer oided design ond drofting (CADD) files,

for exomple AutoCAD files, con be imported inlo GIS progroms. For exomple, CADD files,
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such os infrostructure, trees, or building footprints con be imported ond used with GIS

roster or vector doto such os soil types or populotion census doio. This obility of GIS

softwore to import CADD files hos been regorded os o positive benefit by londscope

orchitecls (Honno et ol. 1998, l0B).

The obility to perform "whot if?" scenorios, which con be performed quickly ond

inexpensively, hove been considered odvontogeous. Clients ore impressed by the

copobilily of generoting "whot if?" scenorios. The meosuring ond reporting functions

included in GIS softwore con give quonlities of ony mopped condition for onolysis, which

con then be used to generote cosi estimotes, yields or corrying copocities (Honno et ol.

,l998, l0B). ClTYgreen hos the copobility of running vorious "whot if?" design ond

monogement scenorios for o city's urbon forest.

Another odvontoge is the obility to chonge the output imoge. The scole of the

mops con be correct to fit the oppropriote poper size. Colour tobles, lobels ond lines

con be chonged. The imoges generoted in lhe GIS progrom con olso be exporled os

on imoge file into o grophic softwore opplicotion, such os Adobe Photoshop, for finishing

(Honno et ol. I 998, l0B).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posi-Design Assessmeni

GIS Disodvonloge for Londscope Archilecls

The mojor disodvontoge experienced by londscope orchitects is wilh the ocluol

doto. When occurote doto ore mode ovoiloble, onolysis ond mopping con be

completed, but high costs ore ossocioted with it. When doio is not ovoíloble, or hos

inconsistencies, GIS con become difficult to use ond con roise doubts omong oll the

design professionols (Honno ei ol. 1998, l0B). The dolo suppliers see lhe provision of doto

quolity os o luxury rother lhon os o necessity. This is portly coused by the high costs of

collecting ond mointoining the doto ond to the difficulty of obtoining doto quolity

informolion from exisling doto sets. Mony geogrophic doio sets ore being used todoy

33



Geogrophicol lnformotion Syslem (GlS)

wilh incomplete or no doto quolity informotion. Even when quolily dofo ore provided,

the lock of sÌondords for documenting the informotion mokes il difficult for users to find

the doto ond delermine if they ore suiloble (Lo 2002, 422-423). Until these shortcomings

ore resolved, GIS users will conïinue lo stoy "doto-rÍch ond informotion poor" (Lo 2002,

443).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmeni

GIS ond Susloinoble Developmenl

GIS technology, with its obility lo integrole vorious sociol, economic, ond

environmentol fociors for decision-moking use, is o procticol lool for ochieving the

tronsilion to sustoinoble development (Wiken el ol. I 992, 55).

To bolonce economic development, sociol developmeni ond environmenlol

iniegrity, it is necessory lo odopt on ecosystem opprooch. With such on opprooch

sTresses o holislic view of ecosystems, it con focus on complexities ond interconnections,

recognize the dynomic noture ond infinite of ecosystems, ond foster colloborotion

omong ollthose whose ociivíties offect ecosystems (Wiken et ol. 1992,55).

Foundofion. Approoching sustoinoble development requires the copobility to

golher informotion from o vorieiy of sources ond bring lhem together ond moke il

occessible for oll ihe interested porÌies. A GIS provides lhe foundotion for splicing the

world together ond for merging the disporote blocks of informotion held by vorious

groups ond ogencies (Wiken et ol. 
,l992,55).

Unifying Force. GIS technology supporis o holistic view. To effectively

dêmonstrote on ecosyslem perspeclive, GIS copobilities must be closely lied to bosic

operotions or reseorch, monitoring, onolysis, interpretotion ond reporling. They should

direct ond modify the woy we orgonize ond evoluote informotion (Wiken et ol. 1992, 55).

Leodership llnnovotion The role of GIS hos o common heritoge with

inTerdisciplinory sciences such os ecology. The opplicotion of GIS hos ollowed mony
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groups lo mointoin leodership in environmentol monogemenl. The extended use ond

development of GIS technology will continue this leodership lrodition (Wiken et o'.1992,

5ó).

Re/ofionshþs. To ochieve environmentolly responsible decision moking, o sound

understonding of ecosystem reloiionships is essentiol. Our currenl level of ecosystem

understonding is limiled, ond GIS overloys ond modeling techniques ore fundomentolto

illustrole ecosystem functions ond processes (Wiken et ol. 
,l992,56).

Allionces/Colloborotion. Single ogencies or deportments connol ochieve on

ecosystem or sustoinoble opprooch. ln building o comprehensive ond integroted

informotion plolform, GIS's con serye os the neutrol bose oround which ollionces con

form To oddress complex environmentol problems. Moking the informotion occessible

ond integroted on o GIS will provide o meons to extend colloborotive efforts (Wiken et ol.

1992, s6).

Bolonce. Bolonced monogement ond credibiliÌy often ore difficult to ochieve

becouse of knowledge deficiencies or odministrotive bios. We know o foir omount

obout oir, woler, ond geology, but o lol less oboul forest, ogriculturol, wetlond ond

urbon ecosysfems. GIS dotoboses con help identify lhese deficiencies ond influence

future ecosyslem monitoring to oddress such imbolonces (Wiken et ol. 1992,56).

Sympfoms vs. Sfrucfure. Mosi ogencies suffer from over-relionce on crisis

monogement of symptomotic problems. GIS copobililies should help us focus on

fundomentol structurol issues reloted to the woys ecosystems function. GIS technology

should help us ochieve o stotus where o strotegy of onticipotion ond prevention con be

constructively utilized (Wiken et ol. i 992,56).

Spotio/ ond Temporol Chorocferisfics. lt is difficult to obtoin good long-term Trend

informolion of present. However, doto ond monitoring gops should be ídenlified ond

ogencies should begin To oddress the voids. Over lhe long lerm, ecosystem reseorch,

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posi-Design Assessment
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monitoring ond GIS technologies will help us oddress deficíencies in knowledge ond

provide o more complele record of environmenlol conditions ond trends. This will help

lo focilitote improved interpretotion ond ossessment of environmentol conditions (Wiken

ei ol. 1992,57).

Withoui GlS, the nolion of ochieving sustoinoble development through ecosystem

integrity would be ocodemic. The losks lypicolly ore brood in scope, geogrophy ond

detoil. A technicol mechonism such os o GIS is suited to the susloinoble development

vision ond ecosysiem reolily, ond thereby is essentiol to environmentol monogemenÌ

(Wiken et ol. 1992,57).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmen.l

My Community, Our Eorth

A worldwide initiotive colled My Community, Our Eorth (MyCOE) wos orgonized

to build o geogrophicolly literote generotion oble to use lhis knowledge in their everydoy

lives to bring obout true sustoinoble development in 2002 (Figure l2). The gool wos to

offer the opportunity for students ond inÌernolionol leoders to discover ond oddress reol

issues in iheir communities ond oround the world. The objectives of lhe progrom ore to

(MyCOE, Gools,2003):

. Conduct on internolionol student project of ihe high school ond university
levels to odvonce geogrophic leorning ond to help demonstrote opprooches
to sustoinoble development;

. Give students o medium to leorn obout ond To present currenl susloinoble
development issues to internotionol leoders;

. RoÌse oworeness internolîonolly of the importonce of geogrophy ond
geogrophic informolion system (GlS) technology in deoling wilh issues of
sustoinoble development; ond

. Presenl results using mops, imoges, ond grophs of internotionol evenTs in 2002
such os the World Summit on Susloinoble Development, which wos held
Seplember 2OO2in Johonnesburg, Soulh Africo.
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A ponel of outhorilies on geogrophy ond sustoinobility reviewed these projects,

selecting the top 30. Ten projects were then selecled by the MyCOE judges for disploy ot

the World Summit on Susioinoble Development, which occuned in September 2O02 in

Johonnesburg, South Africo (MyCOE, Students Chonge lhe Woy We See Our World,

2003).

The Associotion of Americon Geogrophers, Notionol Geogrophic Society, ESRI,

ond United Notions Environmeni Progrom (UNEP) orgonized the MyCOE progrom.

Projects like MyCOE is o good exomple of how GIS con be opplied to help us

understond how this lool con be opplied to reol world situotions thol deol with

sustoinoble development.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl

Geogrophic lnformolion Syslems (GlS) Summory

ln summory, GIS is o system of computer hordwore, softwore ond procedures

designed lo support the copture, monogement, monipulotion, onolysis, modeling ond

disploy of spotiolly referenced doto for solving complex plonning ond monogement

problems (Korle 1997, 4O1).

GIS is referred to being o spoliol informotionol system becouse il is used for

processing ond onolyzing geogrophic doto. Geogrophic doto is o speciol form of

spotiol doto thoi ore chorocterized by two cruciol properties, lhe reference to

geogrophic spoce ond the representotion of o geogrophic scole (Lo 2OO2, 5).

The geogrophic doto is represented os objects on on X-Y coordinote system lhot

is stored in seporote dotobose (Korte 1997,29). The grophicol representotions of the

objecls ore: Point (non-dimensionol), Line (one-dimensionol) ond Areo (two-dimensionol)

(Bernhordsen 1999, 43).

GIS development hos been línked to the relotionship between sociefy ond

technology. ln the mid-twenïieth cenlury, government ogencies ond universities were
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the primory developers ond users of GlS. During lhis time, lhe Conodion ond Uniled

Stotes governments become increosingly interesled in how to improve lond use

monogement (Foresmon 1998, l0). This leod to odvoncements in sotellite imogery,

remote sensing, photo interpretotion ond Globol Positioning Syslems (G.P.S.) (Honno ond

Culpepper 1998, 17). Fundomentol development of spotiol ond cortogrophic theories

wos furlher odvonced by reseorch conducted by universities (Foresmon 1998, l3).

With GIS odvoncements in technology ond theory, the users of GIS con be

broken down into four generol cotegories: GIS Monogers, GIS Users, GIS Viewers ond GIS

Browsers (Korte 1997, 57 -58).

ln the field of lond plonning, one of the mosl importoni developments occurred

in the mid-19ó0s wilh the work performed by lon McHorg. Though his technique, refened

to os suifobility mopptng, did not involve the use of computers, it did provide the bosis for

most computerized models used for lond plonning oround lhe world (Honno ond

Culpepper 1998, 14). This method wos loler quickly odopted ond opplied to

compuTerized Geogrophic lnformotion Systems.

ln the eorly 1970s, londscope orchitects ond plonners were of the forefront of GIS

development ond its use. Unfortunotely, over the lost twenty-five yeors, there hos been o

steody decline in its use by londscope orchitects (Honno ond Culpepper 
,l998,19).

This declining lrend os begun lo reverse. Todoy's londscope orchitecturol fírms

ore beginning lo use GIS in o voriety of opplicotîons, such os: site design, recreolion

moster plonning, visuol onolysis, comprehensive plonning, resource monogement, ond

public odvococy (Honno 1999,3).

Londscope orchitects hove encountered odvontoges, such os The obility to

perform "whot if?" scenorios, ond disodvonToges, such os being "doto-rich ond

informotion poor" (Lo 2OO2, 443), in the opplicotion of GIS (Honno et ol. 1998, 107-l0B).

Despite these odvonToges ond disodvontoges GlS, with its obility to inTegrote vorious

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posl-Design Assessment
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soc¡ol, economic ond environmentol foclors, is o tool thot is suited to oid municipol

governments, ciTizens, urbon foresters ond londscope orchilects in moking decisions

regording polices ond meosurement of sustoinoble development (Wilken et ot. 1992, 55

ond 57).

GlS, wilh ifs obiliiy to inlegrote vorious sociol, economic ond environmentol

foclors, is o tool thot is well suiled to oÍd municipol governmenls, citizens, urbon foresters

ond londscope orchitects in moking decisions regording principles, policies, guidelines

ond meosurement of sustoinoble development (Wilken ei ol. 1992,55 ond 57).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond PostDesign Assessment
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Definition of Urbon Foreslry

Urbon Ecologicol Anolysis of Siephen Jubo Pork: A Pre-Design ond Post-Design Assessment

" The urbon foresi is lhe oreo in ond oround lhe ploces lhot
we live thot hos or con hove trees. Street trees, pork trees,
green spoces, residentiol lond, public ond privole spoces
wiih vegetotion collectively moke up on urbon forest. This

includes lhe urbon fringe where subdivisions ore under
construction os well os the rurol lond thot is being
considered for development" (Moll 1995,12).

A Brief Urbon History

Prior lo the lndustriol Revolution, mojorily of Europe's populotions were formers.

By the middle of the eighteenth century, technologicol odvoncements ond discoveries

begon whot is now referred to os the lnduslriol Revolution (Miller 1997,7). This revolution

coused o dromolic chonge to occur ocross lhe ogriculturol londscope. With lhe

increose in mechonizotion of ogriculturol proctices, lhere wos less demond for form

lobour. This resulted in migrotions from lhe rurol londscope to cities, where foctories were

in need of lobour. The populotions of these cities were increosing of such o role thot the

infrostructure could nol provide odequote services. Europeon cities become over-

populoled ond polluted (Miller 1997,8).

ln the middle of Ìhe nineteenth century the lndustriol Revolution reoched Norfh

Americo, including oll of the urbon issues thoT were occurring in Europe. Al this time most

of the North Americon populolion were working formers ond only 20 percent lived in

cities (Miller 1997,8). Overtime, lhe 20 percentThot lived in cities begon to rise quickly

due lo the increose of mechonizo'lion in ogriculture occurring in Norlh Americo. lt

coused lorge migrotions from the countryside inlo the cities where work wos ovoiloble in

lhe foctories. The cities' populolions begon to íncreose olong with the pollution levels.

As o response to the tenible conditions thot lhe city residents were experiencing,

public urbon porks were beginning to be commissioned in Europe ond North Americo to

provide green spoce ond relief from the foctories. The first of these public porks wos
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Birkenheod Pork in Merseyside, Englond. The sile for the pork wos designoted in 1843,

ond wos opened ín April lth lB47. The key figures in esloblishing lhe pork were Sir Williom

Jockson, Joseph Poxton ond Edword Kemp. Birkenheod Pork wos surrounded by

residentiol development ond the designers were "determÍned thot the pork should not

be, nor oppeor lo be, lhe property of the houses which surrounded il" (Smith 
,l983, 5l).

This cleorly shows thot Birkenheod Pork wos intended to be o public pork, which would

provide relief from the existing working ond living conditions.

Centrol Pork wos ihe first public pork To be built in North Americo in i 85ó. lt olso

initioted the "Americon Postorol" londscope movement ond the profession of londscope

orchiteclure. Williom Cullen Bryont ond Andrew Jockson Downing supported the need

for o pork in New York ond commissioned Colvert Bowyer Voux ond Frederick Low

Olmsted fo perform the design work. Voux ond Olmsled's plon

"conceived of the pork os o ploce where the city dweller
could find refreshmenl from ihe sights ond sounds of urbon
life ond enjoy scenery thot would seem both limitless ond
nolurol" (Zoitzevsky, 1982 23).

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl

Bolh Birkenheod ond Centrol Pork were designed for the residenis of the city ond

to this doy exisl os porks for the public. These porks set o precedent for the creotion of

other public porks throughout Europe ond North Americo.

By the 1920s,50 percenT of the Norlh Americon populolion wos living in cities ond

mony of lhese people were formers ond immigronts. The response to the deploroble

conditions thot were þié'sehf in the'cilies due to the increosing city populotions wos

urbon sprowl, which begon to occur in ihe 1920s. This resulted in neW suburbon oreos

thot were firsl locoted neor roilrood stolions ond lrolley corridors. Locoted between

these suburbs ond the inner cities were oreos of woodlonds ond forms. These

londscopes were eosily occessible by the residents of the suburbs due to lheir close

proximily, but noi by lhe urbon residents (Miller 1997, B-11).
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By The end of World Wor ll, the outomobile wos beginning to hove o serious

environmentol ond sociol impoct on the growing urbon cenlres. The sociol gool of mony

relurning militory servicemen ployed o future role. They wonted to morry, find o job, ond

live in o suburbon home. New developments were occurring ond spreoding for-ther

owoy from the urbon core. The outomobile provided people with even greoler freedom

of movement ond led to decreosed use of moss lronsit systems becouse lhe low-density

developments were not well serviced by moss tronsil. By the mid-I950s, troffíc

congestion hod reoched o criticol point (Miller 1997,11).

To olleviote the problems of troffic congestion, Congress outhorized the

construclion of the interstote highwoys lo be built. These highwoys were primorily

intended to opprooch the cilies ond not enter them. Urbon governments were

struggling with troffic congestion ond did not hove The funds to olleviote the problem.

The Members of Congress from urbon cenlres lobbied for federol ossistonce ond

Congress outhorized lhe use of federol funds to extend the interstole highwoys into the

urbon centres (Miller 1997 , I l).

Wilh the extension of lhe inlerstote highwoys into lhe urbon centres, the resull

wos o more ropid movement of people from ihe urbon oreos to the suburbs (Miller 1997,

I I ). Open spoce wos beginning to disoppeor in the suburbs ond lhe residents hod to be

contenl with Their yords. The suburbon residenls still could escope lo the countryside, buT

The urbon residents were effectively cut off from the countryside becouse moss tronsil io

the suburbs wos virtuolly nonexistenl (Miller 1997, l2).

The moss migrotions to the suburbs hove coused mony problems ín urbon

centres, including o decreose in populotion, poor tronsportotion, pollution, increosed

crime ond bonkrupl municipol governmenls (Miller 1997, 12). Todoy, with increosing

congestion in suburbs, residenis hove begun to reconsider the cost of commuting. Old

urbon neighbourhoods ore beginning to be renovoled by people who wont lo live in the

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond PostDesign Assessment
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city. Public ond privote investment is now slowly being redirected bock into The urbon

centre (Miller 1997, 13).

This revitolizotion of the urbon environment will most likely be occomponied by o

greoter demond for urbon omenities thot suburbon residents hove become occustomed

to. Among ihese omenities will be the need for more open spoces, porks ond oltroctive

urbon londscopes. Urbon residents will begin to volue urbon vegetoTion ond the

monogement of this vegetotion will no doubt become o higher priority for lhe urbon

government. Preservotion of open spoce will receive higher priority os porcels of lond

ore purchosed or protected by eosemenls ond/or zoning (Miller 1997, 13).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Developmenf of Urbon Foreslry in Conodo

Erik Jorgensen initioted lhe development of urbon forestry in Conodo. ln 1959, he

tought forest pothology in the undergroduote ond groduoie level of the University of

Toronto. ln l9ó3, his teoching dulies were exponded to include o plonts moÌeriol course

for londscope orchilecture sludents of the then new School of Londscope Architecture

olso ot the University of Toronto (Blouin et ol. 1 993, 16).

While he wos teoching this course, he become owore of the importonce of whot

he wos doing. The course wos to prepore groduotes of forestry to toke posilions wiÌh

responsibilities similor to those of on engineer, involved in building of orchilecturolly

designed structures, only thot the forester would reolize the londscope orchilecturol

design through his biologicol knowledge of the requirements of woody plonts (Blouin ei

ol. 1993, ló).

ln l9ó5. his first groduole studenl tolked to him obout groduote work other thon

forest poThology. So Jorgensen developed o post-groduote course ond wos colled

"Urbon Forestry" (Blouin et ol. 1993,16).
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ln August of 1966, he presenled o poper titled "Urbon Forestry: Some Problems

ond Proposols" of the lnternotionol Shode Tree Conference in Clevelond. The U.S.D.A.

Secretory of Agricullure met with him ond discussed o highwoy beoutificotion progrom

ond showed on interest in his ideo of urbon forestry (Blouin et ol. I 993, 16).

When his poper wos published, o copy wos sent to the Minister who forworded it

to the presidentiol odvisory commiltee thot recommended the estoblishmenl of o

communily ond urbon forestry progrom. Jorgensen wos invited to be on observer of o

White House Conference to deol with the serious problems experienced in Americon

cilies in 19óó (Blouin et ol. 1 993, 17).

These events leod to the development of Urbon Foresïry ín Conodo. From 1967 -
1972he conlinued lo teoch of the University of Toronto. ln 1973, he retired from teoching

to work for the Conodion Forestry Service in OtTowo. He wos to prepore o report on the

opportunities for the developmenl of o Nolionol Urbon Forestry Progrom. During his

move, the Federol Government enlered o policy of decenlrolizotion, which prevented

lhe estoblishmenl of ony new notionol progroms or institutions. He wos then ploced into

the Forest Monogement lnstitute os lhe Chief of the Urbon Forestry Progrom. He wrote

ond presented onolher poper enlitled "Towords on Urbon Forestry Concept" which wos

presented in 1974 of the X Commonweolth Forestry Conference of Oxford Englond. This

poper publicized the definition of Urbon Forestry:

Urbon Forestry is o speciolized bronch of forestry ond hos os
its objective fhe cultivolion ond monogement of trees for
Their preseni ond poteniiol contribution lo the
physiologicol, sociologicol ond economic well being of
urbon society. These contributions include lhe over-oll
omelioroting effect of lrees on lheir environment, os well os
their recreolionol ond generol omenity volue (Blouin et ol.
1993,17).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

The occeplonce of this definilion by severol professionol forestry ossociotions ond

deportments outside Ontorio ond Conodo hos led to the estoblishmenl of ocodemic
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positions of forestry schools of mojor universities ond I trust will stond the scrutiny of future

foresters (Blouin el ol. ì993, lB).
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The Density of lhe Urbon Foresl

The density of the urbon forest vories with lhe lond use potterns in urbon oreos os

represented in Figure 13. Lond use poiierns con be divided into four zones, with urbon

being the centre, followed by suburbon, exurbon ond rurol, respectively. The urbon zone

contoins commerciol districts, old industriol sites, ond high ond medium density residentiol

developmenl. Although the trees in ihis zone ore usuolly the most moture, il generolly hos

the lowesT density of trees ond lond dedicoled to porks ond open oreos (Miller 1997,29).

Forested

Figure 13. Tree densily relotionship from the city center to lhe rurol oreos

Thè suburbon zone conloins low-density housing wifh shopping centres, industriol

porks ond Tronsportoïion corridors. There is o higher density of lrees ond more lond

dedicoted To porks ond other open oreos in this zone. The trees lend to be younger thon

those found in the urbon zone ond mojority ore locoled olong boulevords ond on

Miller, Robert W. Urbon Forestrv: Plonning ond Monoging Urbon Greensooces,2"¿ ed.
Upper Soddle River: Prenlice Holl, '1997, p.30.

Agricultural or Arid

Farms & Wood Lols
or arid

Flúral

46



Urbon Forestry

residentiol properties (Miller 1995,30). Polches of trees do remoin ond usuolly occur

olong streoms, creeks, ond wetlonds (Moll 1989, 14).

The exurbon zone occurs in lhe tronsilion between lhe suburbs ond the

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

hînterlond. This zone contoins hobby forms, residuol ogriculture lond ond forest, lond

held in speculotion ond commerciol octivilies thot ore nol permilled in the suburbs (Miller

1997 ,30). The fourth zone is the rurol oreo, which is composed of foresfed oreos,

ogricullurol londs ond wood lols, or orid oreos.

DÍrecl ond lndirecl Effecls of lhe Urbon Foresl

Urbon trees con hove bolh o direct ond indirect offecÌ on the urbon climote ond

building energy (Figure 14). The direct offect would be the Trees shoding ond lowering

wind speeds, which olters ihe inieroction between o building ond ils surroundings (Akbori

et ol. 1992,28).
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Figure 14. The ecologicol quolilies of trees: olmost every port of lhe tree
provides o beneficiol funcÌion. Only considering the leoves, Ìhey provide
cooling from evopolronspiroiion, shelter from wind, sound obsorplion, ond
sequestering of corbon dioxide. Akbori, Hoshem, Dovis, Suson, Dorsono, Sofio,
Huong, Joe, Winnetl, Steven, eds. Coolino Our Communilies: A Guidebook on
Tree Plonling ond Light-Coloured Surfocino. Woshington. DC: U.S.

Environmentol Prolection Agency, 1992, p.27.
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Shoding during the winter is not desiroble in iemperote ond cold climofes,

becouse ii will increose heoting loods. Blocking the wind however is o benefit. During

The summer, shoding reduces the energy needs for cooling of buildings in three woys.

Firstly, shoding windows helps to prevent direct solor rodiotion from entering the structure.

Secondly, shoding wolls, windows, ond roofs keeps them from getling hot, thereby

reducing the omount of heol reoching the interior. Losily, shode keeps The soil oround o

sïructure cool, which con oct os o "heot sink" for the siructure (Akbori et ol. I 992,28).

Wind reduction by trees is onolher benefit. Within o single lree's crown or stond

of irees, the wind con be very colm, while lhe wind is sTrong outside the lree crown. A

possible disodvontoge of too mony trees in the summer will be the reduction of cool

breezes. which would be welcome on hot doys (Akbori et ol., 1992,30). lf the trees ore

ploced in sirotegic locolions, this con be odveried (Akbori et ol. I 992,31).

The indirect effecfs, such os evopotronsportion, chonge the surrounding urbon

environmentol condifions (Akbori et ol. 1992, 28). Evopolronspirotion is the process by

which plonls releose moisture in lhe form of woter vopour, which requires solor rodiolion

or worm oir. When The solor rodiotion is expended for evopotronspiotion insteod of

heoting the oir, lhe temperoture during the doy will be lower (Akbori et ol. I 9?2,32).

Evopotronspirotion ond shoding effects together con reduce oir temperolures by

9"F (13"C), os Lowrence Berkeley Loborotory in Berkley, Colifornio hove found. Hígher

levels of cooling hove been meosured in lorge urbon porks, where evopotronspirotion is

increosed by wìnd. ln such porks, refened to os ooses, lhe temperoïure con be 7oF

(14'C) lowerthon the sunounding neighbourhoods (Akboriet ol. 1992,32).

Trees con olso filter urbon noise pollution. The leoves, Twigs, ond bronches obsorb

sound, especiolly lhe high frequency sounds lhot bother people. For exomple, o belt of

trees 98 feel wide ond 49 feet toll hos been shown to reduce highwoy noise by ó - i0

decibels, which is o reduclion of 50% (Akbori et ol. 
.l992,37).

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl
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De-icing Solls

The symploms of solt domoge differ for broodleoved deciduous ond evergreen

species. The domoge con be otlribuled to solt in the soil environment or by solT sproy.

Urbon Ecologicol Anolysis of Slephen Jubo Pork; A Pre-Design ond Post-Design Assessment

Soi/ So/t: leof Sympfoms. A lorge omounf of soll occumuloted in urbon soils is

ottributed fo de-icing solts for roods. Trees ore often plonted close to the roods ond os o

result ore exposed to sploshing, runoff, ond ploughed snow conloining consideroble

omounts of solf. The solt is obsorbed by the trees rools ond tronsported to the shoois.

Chloride lends to occumuloie ín the dormont twigs ond buds during lote winter, with

concentrotions of their highest prior to bud bursling. Depending on the species sensilivity

ond Chloride concenlrolion. the buds moy foil io open cousing whole bronches to hove

no leoves, or the buds moy open but os soon os the leoves begin to develop they wither

ond die, o symplom know os'poslflushing diebock' (Figure 15). Some trees hove olso

been observed to re-leof 5 - ó times in o single growing seoson ond in less severe coses

the tree moy be 3 - 4 weeks lole in leofing out. On bronches where the leoves hove fully

molured, lhey moy begin to show morginol browning ond necrosis, ond moy begin to

wrinkle ond curl (Dobson l99l , 4-5).

Soi/So/f: Diebock ond Deoth. Crown diebock, including leof, shoot, ond limb, ís o

common result of severe solt domoge (Figure ló). The rote of deoth vories greotly: it

moy occur quickly leoding to deolh of the tree in o few months, especiolly so in young or

newly plonted trees, or it moy decline groduolly. A groduol decline moy show such

symptoms os whole limbs being offected or only lost yeors twig growth (Dobson 1991, 5).

Broodleoved Deciduous Spec¡es
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Urbon Heql lslond Effecl

Meieorologisls were Ìhe fírst to notice this phenomenon ond coined the lerm

"urbon heot islond" (Akborí et ol., 1992, 6). The couse of this effect is due to the bore

surfoces, impermeoble surfoces, lorge buildings, heot-generoling cors ond mochinery,

ond pollutonls thot oid in moking the urbon oreos hotter thon lhe sunounding

couniryside (Akbori et ol. 1992,7).

By replocing vegetotion ond/or soil by concrete or ospholt, il reduces on urbon

londscope's obility to lower doytime temperoture ihrough evopolronspirotion. ln rurol or

inigoted londscopes, o lorge omount of ihe doyiime solor energy is octuolly spenl on

evoporofing woter, not on roising oir temperolures. The process of evopotronspiotion

occurs when the plont drows moisture from the ground, utilizes whot it needs for growïh

ond moderoling its lemperoture, tronspires lhe excess, ond cools the surounding oir

(Akbori et ol. I 992,7).

When vegetotive cover is reploced by ospholt or concrete, it loses iis obility to

moderote temperolures. lnsteod, the solor energy roises the surfoce temperoture

(Akbori et ol. I 992,7).

Urbon oreos get hotler becouse lheir obility to cool by evoporotion is reduced,

but olso they reflect less solor energy. This refleciive obility is refened to os "olbedo."

Aspholl, hos o low olbedo; it obsorbs olmost oll the solor energy folling on il. This then

couses the surrounding oir temperolure Íncreose (Akboriet ol. 1992,7).

Buildings will obsorb ond sTore the doy's heot ond releose il of night. This con be

felt by stonding neor o building in o summer evening (Akbori et ol. i 992,7).

Urbon pollution olso offects the heot islond, depending on the time of doy ond

seoson of the yeor. During the doytime, pollution lowers heot build up slightly by

blocking lhe incoming solor energy. ln the evening, the pollution prevenls lhe heot

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl
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rodioting from The city to escope by octing os o blonket (Akbori et ol. 1992,7). The

pollution is composed of suspended porticles of dust ond goses.

ln the evening the porlicles become nuclei on which moisture in lhe oir

condenses os fog. This fog gets ihicker by the downword growth ond eventuolly reoches

the ground os smog. Smog inhibils cooling of lhe oir ond perpetuoles lhe blonket of

pollution by further preventing porticles from moving out of the sysïem. Without the

presence of wind or heovy roin, the smog will conlinue to build up (Hough 1984,32-33).

This effecl is grophicolly represented in Figure 20 below.

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Figure 20. The Urbon Heol lslond. Smog dome over lorge cities occurs periodicolly due to urbon oclivilies.
Air rises over wormer city cenlre ond setlles over cooler oreos so thot o circuloÌory system develops. The
dome ond its effect on lhe city moy persist until wind or roin disperses it.
Hough, Michoel. City Form ond Noturol Process: Towords A New Urbon Vernoculor. Austrolio: Croom Helm
Lld., 1984, p. 33.

With the exceptions of slight voriotions due to geogrophicol or climotologicol

feotures, the overoll potlern of the heot islond is consistent from city to city.

Temperotures will begin to increose slowly os one opprooches the downtown, with

intermittent pockefs of cooler oirover porks ond olherwooded oreos (Figure 2l). The

highest temperotures, or peoks, in the urbon heot islond occur in the downlown due to

the high density of buildings (Akbori et ol. I 992,9).
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Sketch of an Urban Heat'lsland Profile

Figure 2'l . Urbon Heot lslond Profile. Profile of o heol islond in o hypotheticol city oreos shows lemperolure
chonges ( in degrees Fohrenheit) coneloled lo fhe density of development ond lrees. Akbori, Hoshem, Dovis,
Suson, Dorsono, Sofio, Huong, Joe, Winnelt, Sfeven, eds. Cooling Our Communities: A Guidebook on Tree
Plonling ond Lighl-Coloured Surfocing. Woshington, DC: U.S. Environmenlol Prolection Agency, 1992, p.9.

Subuiliãn : Comnierclal rr'üôwnloú¡i , 'U¡ban':::;
Résldêflrhl''.': ,-':- '1",'a ' Ré$ldèntlal

Norlh Americo is seporoted into five generol climote zones, occording to the

Köeppen Climote Clossificotion (Figure 22): Tropicol, Drylonds, Subtropicol, Continentol,

ond Polor. CiTies locoled in lhe Continentol zone, such os lhe City of Winnipeg, lypicolly

hove long cold winlers ond mild short summers. The Conlinentol zone is furlher sub-

divided into lhree colegories, Winnipeg folls under Humid, Cool Summer (Dfb). Dfb

clossificotion hos specific climolologic descriptions (Torbuck 1 99 4, 7 I 9):

- D: Averoge temperoture of the coldest month is -3oC or below; overoge
temperoture of the wormest month is greoter thon lOoC;

- f: Hos odequote precipifolion oll yeor round;
- b: No month obove 22oC; oI leost 4 months over 1OoC.

Urbon Foresfry
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thus reducing the omount of COz emitted into

plonts.
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lhe otmosphere by cool burning power

Figure 23. Trees con help to reduce the greenhouse effect in two woys. Firsl, trees direclly obsorb CO2
from the otmosphere during pholosynthesis. Second, shode from lrees con reduce oir-condilioning loods,
which reduces the omount of COz by power plonts.
Akbori, Hoshem, Dovis, Suson, Dorsono, Sofio, Huong, Joe, Winnetl, Sfeven, eds. Cooling Our Communities:
A Guidebook on Tree Plonting ond Light-Coloured Surfocing. Woshington, DC: U.S. Environmenlol
Proleclion Agency, 1992, p.35.
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Urbon heot islond olso hos severol olher odverse effects on the physicol ond

psychologicolwell being of urboniles. Heot oggrovoted illness ond deoth ore reloted to

increosed cordiovosculor diseoses thot weoken resistonce to heol. Unnolurolly high

temperotures con directly ond indirectly reduce life expecloncy (McPherson 1994,156).

m
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The Plont Hordiness Zone mop is used to provide on interpretotion of the hordiness

of the irees in this list. The lrees hove o hordiness zone roting indicoting the oreos in which

they con be expected lo grow sotisfoctorily under normol londscope conditions. As

Winnipeg is in Hordiness Zone 2b, plonls listed for zones 2o ond I ore expected lo

perform well. Plonts hoving o Hordiness Zone 3 roting, or higher, will be expecied to hove

difficulties in performing to their full potentiol (Forestry Bronch 2003). For o complete list of

trees recommended for Winnipeg, refer to Appendix A.
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Psychologicol Effecls of lhe Urbon Foresl

It hos been well documented lhot the inclusion ond need for vegefotion within

the built urbon environment of cilies is of greot importonce for its citizen's menlol well

being ond ihe perception they hove of lheir living condiiions.

Fredrick Low Olmsteod stqted in o reporl to congress of the Slole of Colifornio in

I 852:

"il is o scientific foct thot the occosionol contemplotíon of
nolurol scenes... is fovouroble Ìo the heollh ond vigour of
men ond especiolly to lhe heolth ond vigour of their
intellect beyond ony other condilions which con be
offered them" (Neol 1994,37).

Stephon Koplon, in siudying the psychologicol offects of different environments,

further supporis ihe stolement mode by Olmsteod. He osserts Thot

"on importont component is nofure's copocity to reslore
fhe mind ond spirit - to ollow one to recover from mentol
fotigue ond to become once ogoin comfortoble, civil, ond
effective...untreoted mentol fotigue leods to risky ond
impulsive oction, to initobility'ond distroctibility... Urbon
forests hove the greot ond not olwoys reolized potentiol lo
function os sorely needed restorotive environments"
(Koplon 1995, 100).
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Whol is menlolfotigue?

Mony people ore fomilior wilh the nolion of mentol fotigue. Stress is defined os o

reoction to horm or ihreoten horm, where mentol fotigue offects people who ore doing

whot they like to do, but for too long without o breok (Koplon 1995, i 0l ).

There ore severol consequences of o fotigued mind. lmpotience ond greoter

distroctibilily ore common. There is olso increosed iniiobility. Co-workers, fomily ond

friends will eosily recognize it, but not lhe fotigued individuol. The person will become

initoted by lhings thot would not hove done so before. Performing dull but necessory

tosks becomes difficult. There is tendency to lose sight of the bigger picture, moking it

horder to remember lhol the vorious ospects of work fit together somehow ond moke

some kind of sense (Koplon 1995, l0l ).

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

Direcled Atlenlion ond Foscinotion

Williom Jomes, on Americon psychologist ond philosopher, hos mode o

distinction beTween two kinds of ottention: directed ottention ond foscinotion. Directed

ottention is whot it tokes to get through o difficult or boring tosk. lt is usuolly colled upon

when working in distrocting surroundings or when trying to moke o decision obout o

complex decision. lt tokes effort, ond thus mokes one susceptible to fotigue (Koplon

lees,1o2].

Foscinotion, by controst, is effortless. Performing interesting tosks or experiencing

exciting events exhibits this type of ottention. For from being hord work, it is often difficult

to teor our ottenlion owoy from something foscinoting (Koplon 1995, 102).

So directed otlenlion is efforlful, it is subjeci to voluntory control, ond is

susceptible Ìo fotigue. Foscinotion is in direct controst to eoch of these dimensÍons

(Koplon 1995,1O2).

Urbon Forestry
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Foscinolion is the centrol component of o restoroTive environmenl. There ore

three other components to consider (Koplon 1995, 103):

l. Being owoy is useful, but by ilself does nol guoronfee o restorolive
environment. People use this term os shorthond for going to o restorolive
ploce. Nevertheless, there ore mony ploces thot ore "owoy" but would
not permit lhe necessory relief from directed ottention foligue. A prison
cell is one exomple.

2. The environmenl should hove exlenf rich enough ond coherent enough
to constitule o whole other world. Resiorotive environments work best
when one con settle into them ond provide too much to see, experience,
ond think obout.

3. There should be substontiol compotibilily of the environment to whot one
is trying to do ond whot one would like to do. When one is in o
compotible environment, one con corry out their octivity effortlessly.

Properlies for Reslorotive Environmenls

There ore four environmentol properties lhot should be kept in mind in plonning o

restorotive environment (Koplon 1995, 104):

l. Proximity: people hesitofe to go oul of the woy for restorotive experíences,
despite their importonce. "lf the greens ore more thon ihree minules
owoy, the distonce overwhelms the need" (Alexonder et ol., 1977,303);

2. Scole: o setting does not hove to be lorge;
3. View: hoving on engoging view of noture is importont, whether from o

windows or o troil in o noluroloreo.
4. Preference predictors: experiences such os mystery.legibility, complexity,

ond coherence.

Sensory Benefils

A sensory function thot is often forgotten but which con be stimuloted by urbon

vegetolion is smell. Trees ond olher vegelotion exude scenfs ond odours thot moy be

oppeoling ond stimuloting. An exomple is the sent of pine lrees, especiolly ofler roin,

con conjure up vivid memories of certoin experiences ond ossociotions (Smordon l9BB,

e0).

Another sensory experience is sound which lhe ruslling of leoves, creoking

bronches, ond whislling of the wind, produces. Even the sounds from birds nesting in

trees provide music (Smordon l9BB, 90).

Urbon Foreslry

Reslorotive Environments: Relief from Direcled Attenlion Foligue

Urbon Ecologicol Anolysís of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl
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The genlle greens, yellows, ond blues of trees with their sofler-texTured leoves thot

filter ond reflect the light, moking ever-chonging potterns, provide o much needed

controst to the reds, whites, ond groys, the often coorse ond bonen lextures, the hord

reflections ond glore of the stolic, consfructed environmenl. Trees obsorb struclures ond

in o lorger scole hove o visuol obsorption or dompening lhe impocts of urbon

development. At lhe some time, lrees odd visuol diversily or complexÌly to the urbon

environmenl (Smordon l9BB, 90).

Urbon Ecologicol Anolysís of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

Cose Sludies Supporling lhe PsychologicolVolue of Urbon Vegelolion

ln o psychologicol study performed by Stephen Koplon, o lorge number of

porticiponts were osked to rote colour slides on o five-point reference scole. Resulis

showed thot ihe porticiponts prefened scenes of noturol elements when compored to

totolly urbon scenes (Neol 1994,37).

ln Ulrich's findings from his psychologicol invesligotion, he determined lhot

people benefit most from visuol contoct with noture, os opposed to urbon environments

locking noture, when they ore in slotes of high orousol ond onxiety. lndividuols

experiencing slress or excessive orousol, noture views oppeor to reduce orousol more

effectively thon urbon scenes, ond hence ore more beneficiol in o psychophysiologicol

sense. The effects of nolure exposed to unstressed individuols con be significontly more

positive Thon urbon views. ln oddition to hoving more beneficiol influences on offective

stotes, views of vegetotion ond especiolly woter oppeor to be more effective in

mointoining otlention ond orousol (Ulrich l98i, 550-551).

Trees ond folioge enhonce preference, but lhe grounds texture ond the

configurotion of the setting need to olso be considered. "Nolurolness," in lhe sense of

leosf humon influence, is not necessorily o chorocteristic of prefened setlings. ln foct, lhe

smoolhness of the ground texture is on importont ospecl of preference. ln Gollogher's
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study (1977),Ihe leost prefened noture scenes were chorocterized with coorse lextures

ond by vegetolion thot obstructs one's visuol occess. The most preferred scenes hod

two otlribules: focilitoting comprehension of ihe immediolely present situotion enhonces

predictobiliiy, ond enticing one to explore "beyond fhe bend" enhonces involvement.

These two processes ore necessory for preference to be heighlened (Koplon I 983, l38).

ln Hull ond Horvey's study in Exp/oining the emotion peop/e experience in suburbon porks

ossessed responses given to specific tree spocing, understorey density ond presence of

porks. ll wos discovered thot pleosure heightens os tree density increoses ond

understorey decreoses. Ulrich odded to these findings lhot respondents gove lo his

survey on residentiol porks. The pork wos viewed os on escope from other environmentol

stresses. The mere oworeness of the pork's presence induced feelings of control, ond

reduced fruslrotion ond irritotion: 'l like hoving it there becouse I know I con use it if I

wont to' wos o common response (Neol, 1994,38). This siotement is supporied further by

Burlon who slotes thot il is o mix of mony chorocteristics ond roles of open spoce thot

gives il its peculior gift of generoting sotisfociion. lt is octuol use for recreotion octivity is

ofien of relotively minor significonce (Burton 1978,77).

A study conducted by Sheets ond Monzer found thot The subjects exposed to

urbon piclures of vegefoted versus non-vegetoted scenes expressed "positive feelings

when viewing tree-lined city streets; they felt friendlier, more cooperotive, less sod ond

less depressed " (Sheets ond Monzer 1991, 301). The study olso found ihot the vegetoted

scenes were seen to be better, sofer, ond cleoner ploces to líve in ond olso on eosier

ploce in which to seltle down (Sheets ond Monzer 1991, 301).

Urbon resídents desire urbon trees, porks, ond forests for o voriety of reosons. We

ore o species fhol hos evolved from the noturol world ond con find il difficull to live

without some form of conloct with nofure. JD Bolling hos stoted Thol this must be

otlroctive to people becouse it resembles Africon sovonnos where the humon species

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl
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evolved. Some soy thot people go to the forest "to get owoy from it oll," while Rolston

suggesls thot they "go there to gel bock to it oll" (Dweyer 1994,144).

As we become increosingly urbon in our lifestyle, the desire for contoct with

noture will increose rother thon decreose. Thís desire will monifest in on increosed

demond for urbon lree ond forest omeniiies os we seek to enhonce the quolity of life in

our cilies (Miller 1997,25).

These cloims provide odditionol evidence thol lhe presence of vegetotion în qn

urbon setting con moke people feel better psychologicolly ond view the urbon

environment more positively. Urbon plonners ond londscope orchitecls must consider

these lypes of studies when projects ore being proposed ond osk how they con

enhonce the publics' peoce of mind ond experience in the cily through fhe use of

vegetotion (Sheels ond Monzer 1991 ,3O2).

Urbon Ecologicol Anolysis of Stephen Jubo Pqrk: A Pre-Design ond Post-Design Assessmenl

Feor of Foresls

Some reseorchers hove come ocross instonces where individuols hove feors of

trees ond forested oreos. These feors ore not widespreod, but mony urbonites ore ofroid

of entering forested oreos. They moy hove o feor of being oltocked by criminols hiding

behind lhe vegetotion, becoming lost, or being bilten by on insect. These types of feors

moy limit the densíly of trees plonted oround their homes ond ovoid heovily forested

oreos of o city. Other feors ore thot onimols ond insects will invode lheir home or thol

the tree or port of the Iree will foll on the house or cor (Dweyer 1994,146).

ln one sfudy, individuols who grew up in suburbon oreos felt mosl comfortoble in

noturol setting, while ïhose who grew up in cities lended to feel mosl comfortoble in

developed sellings (Dweyer 1994, 1 46).



The CÍty of Winnipeg's Urbon Foresl Policy

The City Council of Winnipeg hos developed o long-ronge policy plon, which is

known to os PLAN W|NNIPEG...2020 VlSlON. "Using Plon Winnipeg os o guide, Council

con set priorilies, moke decisions, ond monoge the Cily wilh greoler consistency, clority,

ond predictobility" (City of Winnipeg 2000, l). ln lhe "Environment, lmoge, ond

Amenifies: 5E-03 Protecf ond Enhonce Urbon Foresf" section of the Plon Winnipeg

document, it outlines the City's policy regording the urbon forest. lt stotes thot the City

sholl proTect ond enhonce its urbon foresl by (City of Wínnipeg 2000,55):

i) lncreosing the stock of trees through its tree plonting progroms ond
encouroging tree plonting by others;

ii) Adopting high stondords of tree mointenonce, replocement, ond
proteclion during construction ond requiring developers io retoin existing
trees in new developments wherever possible;

iii) Replocing trees offected by diseose. in portículor, Dutch Elm Diseose, ond
diversifying the voriety of new lrees; ond

iv) Encouroging the porficipotion of olher levels of government in progroms
to prolect ond enhonce the city's urbon forest.

ln 2001, lhe Cily of Winnipeg initioted the Civic Environmentol Commiltee (C.E.C.)

lo develop o susloinobility strotegy for Winnipeg. The C.E.C. compleled o

comprehensive report titled: SUSTAINABLE WINNIPEG: A Comprehensive Environmenlol

Strotegy ond wos releosed to the public in 2OO4. This strotegy is on exlension of the PLAN

WINNIPEG. ..2020 VISION.

The strotegy oddresses eight inlerconnecled issues on the City of Winnipeg's

current policies (Civic Environmentol Commillee 2004, iv):

l. Decision Moking ond Monogement
2. Clímote Chonge ond Air Quolily
3. Urbon Energy
4. Sustoinoble Lond Use ond Development
5. Sustoinoble Tronsportotion
6. Solid Woste ond Moteriols Monogemenl
7. Sustoinoble Woter ond Wostewofer Monogement
B. Peslicides Ín the Urbon Environment

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Urbon Forestry

ó5



Urbon Foreslry

ln lhe chopler deoling with Susloinoble Lond Use ond Developmenl, the issue of

Monoging lhe Urbon Forest is oddressed. ln oddition to the polices stoted in PLAN

WINNIPEG. ihe key strotegies idenÌified ore (Civic Environmenlol Commitlee 2004,21):

l. lncreosing the stock of trees through tree plonting progroms, diversifying
the voriety of new trees, ond encouroging tree plonting by others;

2. Adopting high stondords of moinTenonce ond replocemenl of trees
offected by diseose, in porticulor Dutch elm diseose;

3. Preserving noturol forests wiihin the city ond requiring developers to retoin
exisling trees wherever possible;

4. Ëncouroging the porticipotion of other levels of government in progroms
lo protect ond enhonce lhe city's urbon forest;

5. Quontifying the benefits of urbon trees through conopy onolysis;
6. Estoblishing ond promoting Winnipeg os o Cenïre for Excellence in DED

control ond urbon foresl monogement.
7. Educoling the public on lhe benefits of the urbon forest;
B. lncreosing public involvemeni ond/or recruiting key orgonizotions from lhe

public, privote ond voluntory sectors;
9. Cooperoling with other levels of government; ond
I0. Encouroging citizens To become involved in tree plonting ond ihe core of

lrees on privote londs.

Of the obove-menTioned strolegies, slrotegy five stoTes thot lhe City needs to

quontify lhe benefits of its urbon forest. ClTYgreen, if opplied on o citywide scole, con

quontify the benefits of the City of Winnipeg's Urbon Foresl. The implementotion of

ClTYgreen of citywide scole would hove to be initioted ond monoged by lhe Foreslry

Bronch in The City of Winnipeg's Porks Division.

The Forestry Bronch in lhe Porks Division of the City of Winnipeg corries out the

obove outlined policies. This bronch wos estoblished in September 1976, representing

the formol omolgomolion ond centrolizolion of vorious district Tree works operotions,

which hod been octive since 1905. This centrolized Forestry operotion coincided with.the

first identified cose of Dutch Elm Diseose (DED) in Winnipeg, which wos reporled in the

summer of 1975. Orgonized conlrol of the diseose wos imperotive for the survivol of the

city's distinctive Elm Trees (Urbon Forestry Plon 2001).

Presently, the Forestry Bronch is responsible for oll ospecls of modern 'urbon

forestry'. This includes street tree inventories, lree plonling, wotering ond fertilizîng,
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pruning, DED control, removol operolions, public relolions ond educotion, extension

services, group workshops, operotion of o yeor round free informotion phone-in line, on-

sile inspections ond controct odminisirotion. Services extend to porks, public open

spoce ond ofher cily londs (Urbon Forestry Plon 200i ).

The Forestry Bronch hos olso estoblished ils own monogement objectives for

Winnipeg's urbon forest, in oddition lo the policies sel in the PLAN W|NN|PEG...2020

VlSlON. These objeclives ore (Urbon Foreslry Plon 2001):

. To complele the opproved Moster Street Tree Plon for the City of
Winnipeg ond lo moinfoin it on o continuing bosis.

. To mointoin oll public frees, for which the Foresfry Bronch is responsible, in
o vigorous, sofe, oestheticolly pleosing ond functionol condition.

. To properly estoblish oddilionol boulevord lrees on o yeorly bosis ensuring
thol the collective ond individuol requirements of the five (5) City
communities ore met.

. ïo underloke ond mointoin on effective on-going Dutch elm diseose
(D.E.D.) control progrom wiihin The City of Winnipeg.

. To provide technicolsupport ond ossocioted input ínto ollinternol Forestry
Bronch oclivities ond lo other civic deporfments in mollers including
cloims investigotions, slreet reconslructions, sewer renewols, copilol
projects ond developmenl ogreements.

. To provide the generol public with professionolinformolion on core ond
mointenonce of privotely owned lrees.

. To provide the Division with on onnuol report of Forestry Bronch oclivities
ond ossocioted costs.

. To represent the Deporlment, os reguired, on oll urbon foresTry reloted
motters.

. To review onnuolly oll urbon foreslry progroms To ensure thot on
occeptoble, efficient ond effeclive level of service is being provided.

. To foster ond support citizen urbon forester orgonizotions.

A list of l0 foctors lhot con be ottributed to lhe loss of the trees in the City of

Winnipeg hos been creoted ond ore lisled below (Allen 2000). The firsi four items ore in

order of significonce with the others in no porticulor order. Also. the items in this list ore

probobly either the some or similor foctors in other cities oround the world.

1. Accidenls, Vondolism, Neglect ond improper core;
2. Compocted, Disturbed, Filled or Contoinerized Soil;
3. Pests;
4. Too little or too much wofer;
5. Storoge of essenTiol elemenls;
6. Fertilizer ond Chemicol Abuse;
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7. Chonges in humidity ond woler bolonce;
B. Light chonges ond heot exchonge problems;
9. Air pollulion; ond
10. Tree slorvotion.

City of Winnipeg's Forestry Bronch hos produced o foct sheel obout Winnipeg's

Urbon Forest (Forest Bronch 2003):

. Winnipeg's urbon forest is comprised of o limiled number of species due to
ils horsh climote.

. Some of the types of trees thot do grow here ore elm, osh, mople, ook,
poplor, bosswood, willow, birch, spruce, pine, cedor, some fruit trees ond
shrubs.

. Totol number of public trees in Winnipeg's urbon foresl is estimoted to be ó
million.

. Totol number of boulevord Trees in Winnipeg is I ó0,812.

. Number of boulevord trees domoged or deslroyed by vondolism, vehicles
or olher circumstonces is 3ó5 onnuolly.

. The CiTy of Winnipeg, Forestry Bronch removes 2ó00 trees per yeor for
vorious reosons including; construction, donger, poor condilion ond
privole property concerns.

. The City of Winnipeg, Forestry Bronch plonis or supervises the plonting of
1500 lrees per yeor.

. Winnipeg trees could hove o life spon of 200 to 300 yeors.

. Tree cover in the oreo prior io settlement wos much less extensive ond
primorily followed the rivers.

Wilhin the foct sheet, there were some specific poinls reloled to Winnipeg's

prestigious elm trees (Forestry Bronch 2003):

. Totol number of elms remoining in lhe urbon forest is opproximotely
I20,000.

. Totol number of boulevord elm trees in Winnipeg is ó2,085 or 40% ol oll
boulevord lrees.

. Averoge number of elms lost to D.E.D. over the lost l0 yeors is 4,000 irees
per yeor.

. The City of WÌnnipeg spends opproximotely $2,000,000 onnuolly to control
Dutch elm diseose.

. The volue of Winnipeg's elms is estimoted to be between ó51 million to 1.2

billion dollors not including property volues. They contribute in the order of
$l ó0,000,000 to the properties they enhonce.

. lt would cost upwords of $25.000,000 to remove Winnipeg's elms if they
were ollowed to die.. Winnipeg hos the distinction os o cily of hoving the lorgest remoining
moture urbon elm forest in North Americo.

Urbon Forestry
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There is one inleresting outcome from this foct sheet. lf you odd the 1500 trees

plonted eoch yeor lo lhe 2ó00 trees thot ore lost every yeor, there is on I 100 iree per

yeor deficit. So, if Winnipeg's 2.73 million trees were to be completely monoged by the

Forestry Bronch of the current rote of loss, it would toke 2,482 yeors before oll the trees

would be gone, if the growth of lhe City of Winnipeg wos stognonf. Fortunotely, this is

not the cose. The tree deficil is minimized by the foct thof the City of Winnipeg's urbon

forest hos mony conlribuiors to iT, including residentiol oreos, schools, porks, commerciol

development, londscope orchitecture, to nome o few.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posi-Design Assessmenl

Londscope Architeclures role in Urbon Foreslry

Londscope ArchitecTure os o profession provides o brood ronge of services ond

octivifies thot hove o direct offecl on the structure ond developmenl of the urbon forest.

ln terms of the urbon environmenl, these services con ronge from sireet-scoping lo

providing q monogement plon for on ecologicol corridor. The design solutions thol ore

provided to the client, whether it is public ond/or privofe, must loke sociol, culturol,

ecologicol, economicol ond politicol foctors into considerotion. These design solulions

ploy o cruciol role in how the urbon forest will evolve ond be monoged over time.

lndividuolly, The resolutions moy seem to contribute very lillle to the urbon foresf, but

when observed os o whole, The benefits con be for greoter.

An ospect of the urbon forest thot londscope orchitecfs ore overlookíng is the

bosic biology of the trees being plonted in the urbon environment (Urbon 1996, 76).

Mony of the lrees plonted ore in stondord tree-pit detoils thot do noi provide sufficient

room for rool development ond growth. The stondord size of the tree-pifs in urbon

conditions is the result of resiriclions due to the competitíon for spoce from vehicles,

pedestrions, ond ulilities (Urbon 1996,77). Londscope Architects ore still working with

ouldoied ond unreolistic insfollotion detoils, plonting specificotions ond procedures ihot
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were the resull of less intense development (Goldslein ef o/. 1991, óB). The estimote life

expectoncy of o tree in the downlown oreo is seven yeors (Akbori et el. 1992,96).

The solution for trees to survive ihe urbon environment is to increose the omount

of soil ovoiloble for root development ond growth. This con be ochieved by designing

interconnected lree-pits below the sidewolk or where spoce is limited by hoving roised

beds to hold the sufficient omount of soil needed (Goldstein et ol. I 991 , 68).

Londscope Architecls need to become more owore of trees bosic biologicol

requirements below the surfoce ond oddress these problems with innovotive design

solutions. This con be portiolly ochieved by implementing some biologicol design

principles in the eorly sloges of o project (Urbon 1996,97):

- Volume: Provide sufficient usoble soil volumes ond configurotions to
supporf the oreo of crown desired ol moturity. Colculote usoble soil thot
will exist ot the site ofTer construction togelher with imported plonting soils.

- Accessibility: Design the soil volume to be occessible to oir, woter,
nutrienis, ond periodic inspection. This is best ochieved by seporoting the
poving from lhe tree's rootíng oreo.

- Proleclion: Develop designs ond detoils thot will protecl lhe tree for the
life of the projecl. Seporole pedestrion troffic to reduce compoction.
Where poving must cover the soil, struclurolly voult the poving over the
soil.

- lnlerconneclion: Design soil volumes to be interconnected from tree to
tree ond from tree oreos io other plonted oreos.

- Symmetry: lf even or symmetricol growlh from tree to tree is desired,
design for the symmetry of woIer, oir, soil, light, nutrienis, ond droinoge.

- Growlh: Design poving, wolls, ond utilities lo occommodote long-term
growth of the roots ond crown, trunk flore, ond trunk enlorgemenf.

- Spocing: Design trunk spocing ond geomelry To ollow for long-term
growth ond monogemenl, including removol, thinníng ond replocements.

ln oddition to understonding the importonce of the biologicol ospects of trees,

diversificofion of specieS is onolher. The lnlernotionol Society of Arboriculture hos

developed o diversificotion formulo. The formulo is defined os o plonting plon

contoining no more thon 'l 
O% of one fomily ond 5% of one species (Phillips 1993, 48). This

meons thot for every I00 trees plonted, no more thon l0 trees ore plonled of ony one

Urbon Ecologicol Anolysis of Stephen Jubo Pqrk: A Pre-Design ond Post-Design Assessmenl
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reducing energy consumption, providing sociol ond psychologicol well-
being ond providing for wildlife hobiiot (Clorke et ol. I 997,20).
ln plonting ond moinloining o sustoinoble developed urbon forest, we
should slrive for o bolonce omong oll benefits ond not moximize the
oulput of one servîce of the expense of oll others. For exomple,
moinioining o lorge wildlife hobitot possible could conflict with olher
services, such os property development or conflicts with people (Clorke el
ol. 1997 ,20).

3. Susloinqble urbqn foresls require humon intervenlion. Some urbon forests
ore o mosoic of nolive forest remnonts ond plonted trees. The notive
remnonts moy hove some copocity for self-renewol ond moinlenonce,
portículorly in greenbelts ond olher intoct stonds. However, the plonted
trees hove essentiolly no obility to regenerote in ploce. Therefore, we
must occept, ocknowledge ond ocl on the foct thol urbon forests moy
hove o limiied obility to reloin or reploce biologicol copitol (Clorke et ol.
1997,20).
Susioinoble developed urbon forests connot be seporoted from humon
ociiviTies. Such octivity con be both positive ond negotive. A positive
oclivity is The opplicotion of new technology, informotion ond inveslmenT.
This will not only will the obility to select ond grow lrees in cities be
enhonced, but the obilily to quontify the benefits of the urbon foresl
(Clorke et ol. ,l997,19). 

ClTYgreen con colculoie the quoniificotion some
of the urbon forest benefits. ln the lotter cose, creotion ond mointenonce
or urbon infrostructure con be extremely destructive ond disruptive. ln
essence, we superimpose cities olop forests. The greoter imposition, lhe
less noTurol the forests oppeor ond function (Clorke et ol. I 997 ,20).
The odverse impocts of humons con be mitigoted by positive octions such
os plonning, plonting, ond monogement; oll occurring with common
commilment ond vision. We connot seporote sustoinoble developed
urbon forests from ihe people who live in ond oround them. ln foci, we
wont to meld the two os much os possible (Clorke ei ol. I 997,21).

4. Trees growing on privole londs compose lhe mojority of urbon foresls.
While publicly owned trees hove been the longstonding focus of urbon
forestry, they comprise only o porÌion of the urbon forest. An estimoted ó0

- 90% of lhe trees in urbon forests ore found on privolely owned londs.
Therefore, sustoinoble developed urbon forests depend To o lorge degree
on sustoinoble privote forests (Clorke el ol. I 997,21).
lf we consider further thol trees probobly ore not evenly distributed
omong oll privote londowners, then we moy olso conclude thot o smoll
number of lond owners ond monogers moy be responsible for o lorge
froction of urbon trees (Clorke el ol. 1997 ,21).
However. smoll privote londholdings, porticulorly resideniiol property, moy
olso conslilute o significont froction of community trees. Their contribution
to the urbon forest must be considered in ony effort towords o susloinoble
developed urbon forest (Clorke et ol. 1 997,21).

By opplying these 4 principles leods the definition of o susloinoble developed

urbon forest (Clorke et ol. I 997 ,21):
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ln opplying this definition in urbon oreos requires occepting the following 3 ideos

(Clorke et ol. I 997 ,21):

1. Communities musf ocknowledge thot city trees provide o wide ronge of
nel benefils.

2. Given lhe gool of mointoining net benefits over time, ihe regenerolion of
urbon foresls requires intervention ond monogement by humons.

3. Sustoinoble urbon forests exist within defined geogrophicol ond politicol
boundories of cities.

Urbon Forestry Summory

ln summory, prior lo the lndustriol Revolution in Europe ond North Americo,

mojorily of lhe populous were rurol formers. By the middle of the eighteenlh century

there wos less demond for form lobour lhot resulled in migrotions from the rurol

londscope lo cities, where foctories were in need of lobour. Europeon ond North

Americon cities become over-populoted ond polluted (Miller 1997,8).

As o response, public urbon porks were beginning lo be commissioned in Europe

ond North Americo. The first of these public porks wos Birkenheod Pork in Merseyside,

Englond in I 843 ond Centrol Pork in New York in 185ó (Miller 1997 , B).

ln 1920s, onother response to the deploroble conditions in the city wos urbon

sprowl (Miller 1997, B). Todoy, suburboniles hove begun to reconsider the cosl of

commuting ond investment is now being redirected bock into urbon cenlres ond old

urbon neighbourhoods (Miller 1997, 13).

ReviTolizotion of the urbon environment will most likely be occomponied by o

greoter demond for urbon omenilies lhot suburbon residents hove become occustomed

to such os open spoces, porks ond ottroctive urbon londscopes (Miller 1997,13). To

provide such omenities, on underslonding of lhe vorious effects of the urbon

environment hos on vegetotion wos needed.

75

"The noturolly occuning ond plonted trees in cities which
ore monoged to provide the inhobitonts with o continuing
level of economic, sociol, environmeniol ond ecologicol
benefits todoy ond inlo lhe future."

Urbon Foreslry



Urbon Forestry

ln l9ó3, Erik Jorgensen lought o plonts moteriol course for londscope orchiteclure

students of lhe School of Londscope Architecture of the University of Toronlo. The

success of this course leod to ihe development of Urbon Foresiry sludies ond

deportments in other Conodion universities so os to better underslond the form ond

function of the urbon forest. These include:

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl

. Urbon forest density con be divided into four zones: urbon being the
cenTre, followed by suburbon, exurbon ond rurol, respectively outword
(Miller 1997,29).

. Urbon trees provide o voriety of direci ond indirecl offects on the urbon
climole ond building energy (Akbori et ol. i 992,28).

. De-icing solts ond solt sproy ore hoving o negotive offect on urbon forests
locoted in winter cities thot use solt in streets (Dobson 199.|, 54-55).. Urbon forests hove olso been known lo reduce the Urbon Heol lslond
effect (Akbori el ol. I 992,7).

Psychologísts, such os Siephen ond Rochel Koplon ond Williom Jomes, hove

conducted studies thot stote the inclusion ond need for vegetotion within the built urbon

environmenl of cities is of greot importonce for its citizen's mentol well beíng ond the

perception they hove of their living conditions.

The municipol governmenls ore responsible for the core ond moinlenonce of fhe

urbon forest for its citizens. The CiTy of Winnipeg hos oullined policies regording the

protection ond enhoncement of lhe urbon forest in the PLAN W|NN|PEG...2020 VISION

ond lhe SUSTAINABLE WINNIPEG: A Comprehensive Envíronmentol Slrotegy by the Civic

Environmentol Committee.

Londscope orchilects hove o direct offect on the structure ond development of

o cily's urbon forest. Cunently, londscope orchilects ore overlooking the bosic biology

of the trees being plonted in the urbon environment (Urbon 1996,76). Diversificotion of

species in lhe urbon forest olso needs to be considered by londscope orchiiecls (Phillips

1e93,48).

Clork et ol. hos identified four principles of Sustoinoble Development ond how it

relotes lo Urbon Forestry (Clorke et ol. 1997,21):
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l. Susloinoble Development is o brood, generol gool;
2. Urbon forests primorily provide services rolher lhon goods;
3. Susioinoble urbon forests require humon intervention; ond
4. Trees growing on privote londs compose The mojority of urbon forests.

Municipol governmenls, citizens, urbon foresters ond londscope orchitects oll

hove o role to ploy in lhe sustoinoble development of o city's urbon foresl. With lhe

increosing need for open spoce within cities ond ocknowledging the benefits it provides

io people ond the environment, sustoinoble developmenl principles, policies ond

guidelines will oid in ihe enhoncement ond preservotion of the urbon foresl for future

generoTions.
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Methodology

Overview

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenf

The purpose of the methodology section is to describe the moteriols ond subjecTs

lhot were used os sources of row doto os well os the procedures used to run lhe pre-

design ond post-design ossessments. The methods section olso describes how the gools

ond objectives presented in the lntroduction were met ond provides enough depth to

ollow other reseorchers to replicoie the work. The gool of this reseorch wos ochieved

through the reolizotion of the objectives thol occuned in seven discrete steps:

l. Literoture Review;
2. Stoge I - SiTe lnventory ond Anolysis;
3. Sloge 2 - UEA Pre-Design Assessment;
4. Stoge 3 - UEA Post-Design Assessment;
5. UEA Pre-Design ond Posl-Design Assessment Results;
6. Discussíon of Assessment Results;
7. Conclusion

Lileroture Revíew

ldentifying key issues, words ond phroses thot perloined to the reseorch gool ond

objectives developed o literoture review. These terms were used lo perform o computer-

bosed literoture seorch of books ond periodicols. Eleclroníc doloboses were occessed

of the University of Monitobo included Avery lndex to Archilecturol Periodicols ond Bison.

Other electronic dotoboses thot were occessed were of the Universily of Winnþeg ond

University of Minnesofo Foresf Líbrory. The lnternet seorch engine Yohoo! wos olso

utilized. A voriety of funciions ond operotors were used to occess the pertinent

informoiion including "ond/or" funcTions to concotenote seorch terms ond quototion

morks to define phroses. A somple of seorch terms included: "Sustoinoble

Development"; "Globol lnformotion Systems"; "Urbon Foreslry"; "Urbon Foreslry" ond

"Globol lnformotion Systems."

Methodology
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Urbqn Ecologicol Anolysis Melhodology

The methodology for this proclicum is bosed. in port, on o model developed by

Americon Forests refened to os the Urbon Ecologicol Anolysis (UEA). The Urbon

EcologicolAnolysis provides o quontitotive onolysis of o city's urbon forest by colculoting

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

energy sovings, corbon storoge, storm woter relention,

pollution removol ond wildlife benefíts. These ore

colculoted by the use of specific formulos ond methods.

The UEA will be modífied by not colculoting the energy

sovings due to there not being ony hobiToble buildings on

the site. This meihodology hos been oullined below in the

following stoges ond illustroted in the following flowchorl

(Figure 29):

Stoge I - Sile lnventory ond Anolysis
Sloge 2 - UEA Pre-Design Assessment
Sloge 3 - UEA Post-Design Assessment

Pre-Design ond Post-Design Assessment Results

Stoge 1 - Site Anolysis qnd lnvenlory Boundory of Slephen Jubo Pork

The boundories for the pre-design ond post-design ossessments of Siephen Jubo

Pork ore outlined in Figure 30 below. The site is bordered to the north by the Woter lntoke

Structure; eost by the Red River; south by the CN Roil Bridge; ond to the wesi by the

exisling Woterfront Drive. Refer to oppendix F for on illustroted sife history of lhe site

beginning from lBl ó to 200i .

U.E.A. Methodology
l. Corbon Benefils
2. Sform woler Benefits
3. Pollution Removol Benefils
4. Wildlife Benefits

Figure 29. Flow chorl
representing lhe methodology.
Figure by Author.
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Pre-Design ond Posl-Design Assessmenl Results

tronsect segmenfs method. lnsteod of using the line lronsect segment method, onother

widely occeptoble method refened to os the quordot melhod to delermine the

riverbottom forests' composition wos utilized. The size of the quodrot used wos o l0m x

10m squore.

Before implemenling the quodrot melhod in the pork, lhe number of quodrols

required hod io be determined in the pork. To ochieve this, the firsl tosk wos to

determine the overoll boseline length of the pork from the CN bridge io lhe Pump House

ond thot wos opproximotely 340m. The next step wos to refer to the toble in lhe

ClTYgreen monuol to determine the number of somple sites required bosed on the

overoll lenglh of lhe boseline. ln the toble below (Toble 2), the number of tronsect

segments recommended wos substituted for the number of quodrols required ond it wos

5.

Toble 2. Boseline lenglh delermines lhe
number of Tronsecl Segmenls

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessment

Overoll Boseline
lenqlh lMl

So, the overoll boseline length of 340m wos divided by The number of quodrots

required, 5, ond equolled óBm. The number óB wos entered into o colculotor with o

rondom number generoior to determine the beginning point of eoch of the 5 quodrots.

The number thot wos rondomly generoted eoch time wos recorded ond mopped onlo

the tree invenlory plon. For exomple, the first number generoled wos 20, so o distonce

of 20m wos meosured from the beginning of the boseline, which wos the CN bridge. The

next number generoted wos 40, so 40m wos meosured from the beginning of the firsl

>305 - 1,525

<305

>1,525 - 3,048

Americon Forests. ClTYgreen colculoling lhe vqlues of Noture
4.0 user monuol. U.S.A.: Americon Foresis, 2000, p. 39.

>3.048

Number of Tronsecl
Seqmenls

vorioble

BL







Pre-Design ond PostDesign Assessmenl Results

explonotion of the methods ond formulos used by ClTYgreen for performing the

colculotions con be found in Appendix J.

Once oll the objects hove been creoted on eoch loyer ond the ossocioted doto

linked, the Pre-Design Assessment wos execufed. The ossessment results con be viewed

in Stoge 4 - Pre-Design ond Post-Design Assessment Results.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment
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. Pre-Design ond PostDesîgn Assessment Results

formulos used by ClTYgreen soflwore for the colculotions con be found in Appendix J.

Once oll the objects hove been updoted ond creoted on eoch loyer ond the

ossocioted dolo linked, the Post-Design Assessment wos executed. The ossessment

results con be viewed in Stoge 4 - Pre-Design ond Post-Design Assessment Results.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessment
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Pre-Design ond PoslDesign Assessmenl Results

Pre-Design clnd Posl-Design Assessmenl Resulls

Once ClTYgreen hos completed the Pre-Design ond Post-Design Assessmenis, the

doio generoled were formotled in o tobulor form for eose of reference. ln this sectíon,

the dolo ond mops ore presented for the Pre-Design ond Post-Design Assessments, olso

with lheir corresponding Wildlife Assessmenls.

Urbon Ecologicol Anolysis of Slephen Jubo Pork; A Pre-Design ond Post-Design Assessment

Pre-Design Assessment Results

The results of the Pre-Design Assessment ore illustroted in Toble 3 below ond con

be referenced to the Pre-Design Assessment Mop (Figure 38). The complete Pre-Design

Assessment site stotisiics ore olso locoted in Appendix K.

Toble 3. Pre-Design Assessmenl

iludv Site
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mþervious Areo
Buildinq Areo
Bore Areo
Shrub Areo

2.08

Sover I Areo

lree Slolislics

1.08

Cover 2 Areo

t.77

lree Count

WoterAreo

).93

\vo. dbh

\umber of Homes

).00

)om dbh Closs

tydrolooic Soil

)om Ht. Clcss

).42

Percent Slope

)om Heolth Closs

).00

loinfoll Tvpe

).00

.lumber of Soecies

).00

)ominont Soecies

).00

)wnershiolVlBlUnkl

).00

193.00

t0.30

orbon Benefils

r2.00

t.40

lorbon Storoqe

I

lorbon Sequestrotion

r.80

itormwoler Benefils

).00

)recipiloTion

r 3.00

lunoff Volume

=A 
140%l

l'ime of Concentrolion

)%1100%to%

)eok Flow

lollulion Removol Benefils

55.07 tons
1.47 tons/vr

Jzone
ìOr
!Or

2.00 in

)M l0

2.45 in

).00 hrs.

o

34.2 cts

È198.85 l64.8lbs.l
Èl ó.30 121 .7lbs.l

8103.00 l33 Slbs.l

Bl23.ló ló0.llbs.)
83.07 Í.2lbs.l

B9





Pre-Design ond Posi-Design Assessmenl Results

ln conjunction wifh the Pre-Design Assessment, the Wildlife Benefits of Slephen

Jubo Pork wos olso determined (Toble 4). The onolysis deolt with three criterio: food,

cover ond nesting. The ClTYgreen progrom creoted mops (Figure 39, 40 ond 4ì) for

eoch criterion, identifying trees thot were either Poor, Foir, Good, Very Good or Unknown.

Toble 4. Pre-Design Wildlife Benefils Anolysis

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment
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Posl-Design Assessmenl Results

The results of the Post-Design Assessment ore illustroted in Toble 5 below ond con

be referenced to the Posl-Desígn Assessment Mop (Figure 42). Ihe complete Post-Design

Assessment site slotisTics ore locoted in Appendíx K.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

iludv Site
iotol Areo
lonoov Areo
Gross Areo
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Pre-Design ond Post-Design Assessment Resulls

lover 2 Areo
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Toble 5. Posl-Design Assessmenl
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Pre-Design ond Post-Design Assessmenl Resulls

Also, os with lhe Pre-Design Assessmenl, lhe Wildlife Benefits of Stephen Jubo Pork

wos olso determined for the Post-Design (Toble ó). The onolysis deolt with some lhree

criterio: food, cover ond nesling. The ClTYgreen progrom creoled mops (Figure 43, 44

ond 45) for eoch criterion, identifying trees lhol were Poor, Foir, Good, Very Good or

Unknown.

Toble 6. Post-Design Wildlife Benefils Anolysis
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Pre-Design ond Post-Design Assessment Comporison Discussion

Pre-Design ctnd Posl-Design Assessmenl Comporison Discussion

Once lhe Pre-Design ond Posl-Design Assessmenls were completed, o relotive

comporison of the ossessment resulis con be conducted. The following discussion will

compore the results under eoch the heodings listed in Toble 3 Pre-Design Assessment

ond Toble 5 Post-Design Assessment: Sludy Site, Tree Stotislics, Corbon Benefifs, Storm

woter Benefils ond Pollulion Removol Benefits. For reference, under eoch heoding

discussion the ossocioted toble hos been included.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessment

Study Site

The Sfudy Site heoding describes the omount of ocres thot eoch specific oreo of

eoch ossessment occupied wilhin the site boundory of Slephen Jubo Pork (Toble 7). Ihe

bor groph below (Figure 4ó) illustrotes the comporíson of lhe different oreos locoted

within the Sludy Site.

ln the obove toble, cotegories thot hove o zero volue, dolo wos not collected

due to there being to buildings on sile. No inventory wos conducted regording the Shrub

Areos, ony other iypes of Cover Areos, Woter Areos ond the Number of Homes.

Toble 7. Pre-Design ond Post-Design Study Sites
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Pre-Design ond Post-Design Assessment Comporison Discussion

The Totol Areo remoÍned constont for lhe Pre-Design ond Posi-Design ossessments

becouse the boundories for both ossessments remoined constonl.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posi-Design Assessment

Pre-Design ond Posl-Design Assessment

Study Site

8.00
7.00
ó.00n 5.@E 4.ooå 3:ffi
1.00
0.00

.É.t a.rt É"" É"" É."
."o *""- "d ad oó"

O" r'Y.
^x\'

Sludy Sile Areos

Conopy Areo for lhe Post-Design increosed slighfly. Although there were some

moture trees removed from the site, the number of newly plonted trees wilh smoller

conopies mode up for the decreose ond olso slighlly surpossed it.

Chonges were noticed in the lotol ocres for Gross, lmpervious, ond Bore Areos.

The decreose in the Gross Areo for the Post-Design con be oTtributed to increose in lhe

lmpervious ond Bore Areos. The increose in lhe lmpervious Areo is due to the widening

of the pothwoy's ond by the oddition of new pothwoys in Stephen Jubo Pork. The

increose in the Bore Areo con be ottribuled to lhe inslollotion of severol lorge plonters

locofed olong Woterfront Drive thol hove bore soil or some mulch.

The Hydrologic Soil clossificotion remoins the some for bolh Assessments. The Soil

Clossificolion C is defined os:

Slow infiltrotion rotes. Soils wilh loyers impeding downword
movement of woler, or soils with moderotely fine or fine
textures.

Figure 4ó. Pre-Design ond Post-Design Assessment: STudy Sile.
Figure by Author.
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Pre-Design ond Posl-Design Assessmenl Comporison Discussion

The Percentoge Slope of '12.00, which is on overoge of the site, for the Pre-Design

Assessmenl site wos delermined by refening lo the originol groding plon by Lombord

North Group. The slope olso remoined the some for the Post-Design Assessment, even

though some grode chonges were done for the plonters olong Woterfroni Drive ond lhe

pothwoys in Siephen Jubo Pork.

The RoinfollType for both Assessments is ll. This wos determined by refening to the

reference mop supplied by ClTYgreen (Figure 47). Although Conodo is not included in

this mop, the ossumption wos mode thot Winnipeg, Monitobo would foll under the

Roinfoll DisÌribution Type ll.

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessmenf

Figvre 47. Roinfoll Distribuiion for USA.
Roinfoll Tvpe. Mop. Americon Forests, 1995.

Tree Slqtislics

The totol number of trees in the Pre-Design Assessment wos 393 ond when

compored to lhe Post-Design Assessment of 384, lhere is o decreose of 9 trees within lhe

pork olone (Toble B). lt is importont to note here thol olThough there wos o decreose

wilhin lhe pork, the totol number of trees plonted with regord to the entire Woterfront

R¡lnf¡11
Dtctnlbqtton

7Zr,,,r
Tyer IÀ

Typr I I

T¡er ItI
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Pre-Design ond Post-Design Assessment ComporÍson Discussion

Drive project is lB0 trees. The bor groph below (Fígure 48) illustroTes the comporison of

the Tree Stotistícs.

Toble 8. Pre-Design ond Posl-Design Tree Slolislics

Pre-Desiqn Tree Stolislics

Tree Count 393.00
Avo. dbh r 0.30"

Dom dbh Closs |.40
Dom Hi- Closs r.80

Dom Heolth Closs 0.00
Number of Species 13.00

Dominont Soecies GA 140%l

Ownershio lVlBlUnkl o%1100%to%

Posl-Desiqn lree Slolislics
Tree Counl 384.00
Avo. dbh 9.80"

Dom dbh Closs 1.40

Dom Ht. Closs 1]0
Dom Heolth Closs 0.00
Number of Species 15.00

Dominont Species GA 139.6%l

Ownership lVlBlUnk) o%1100%to%

Pre-Design ond Posl-Design Assessm enl:
Tree Slolislics

c
5
o
E

I ó.00

r 4.00

t 2.00

t0.00

8.00

ó.00

4.00

2.O0

0.00

Avg. dbh
(inches)

Domdbh DomHt. Numberof

Closs Closs Species

T¡ee Stolislics

Figure 48. Pre-Design ond Post-Design Assessment: Tree Slotistics.
Figure by Author.

The overoge diometer of the trees hos been reduced by 3/8". This decreose con

be ottributed to the decreose of moture lrees ond increose of newly plonled younger

trees with smollerlrunk diometers (dbh).

The dominont diometer closs showed no chonge.

The height closs hos decreosed slighlly. This is due to the removol of some moture

trees ond increosing the omounl of shorter, younger trees.

104



Pre-Design ond Posi-Design Assessment Comporison Discussion

The dominonl heollh closs wos not determined due to the omount of time lhoi

would hove been required to complete lhe tree heolth worksheets supplied by

ClTYgreen.

The number species in the Pork hos increosed by two. This increose is o positive

chorocteristic in thoi by increosing the species diversity con leod to helerogeneous

urbon forest. One benefit of o heterogeneous urbon forest is the decreose in the

negotive effects of diseose ond insects thol con hove o domoging effect to

homogenous urbon forests. For exomple, the effect of Dutch Elm Diseose (DED), which is

cunently offecting the Elms here in Winnipeg ond olher cities ocross Norih Americo.

The dominont species for both Assessments is the Green Ash, Froxinus

pennsylvonico, of obout 4O%. Ihe hordy chorocteristícs of lhe Green Ash moke it o tree

thot is commonly plonted os o shode ond/or street tree in urbon oreos. The Green Ash is

still susceplible to insect infestotions, such os conker worms, which ore o serious problem

here in Monitobo. Another is the heovy infestofion of osh flower goll mite (Aceno

froxinifloro) thot con couse on unsightly oppeoronce on ihe bronches in lhe spring

(Knowles 1995,77). The onivol of the Emerold Ash Borer ond possible infestolion, the

diversificotion of species is very importont.

With the frequenf plonting of Green Ash becoming lhe common streel tree, we

moy be setting the sioge for o similor problem in the future with the Emerold Ash Borer

thot some North Americon cifies ore currenlly focing with Dutch Elm Diseose. One woy

lo counter this possible effecf is to plont severol different species so os lo creole o

heterogeneous urbon forest. To oid Urbon Foresters in determining the specÍes

diversificotion for o heterogeneous urbon foresl, o formulo hos been developed by the

lnlernotionol Society of Aboriculture ond is now the occepted stondord. The formulo is

defined os o plonting plon contoining no more thon l0% of ony one fomily ond 5% of

one species (Phillips 1993,48).

Urbon Ecologícol Anolysis of Sfephen Jubo Pork: A Pre-Design ond Post-Design Assessmeni
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Pre-Design ond Posl-Design Assessment Comporison Discussion

This meons thol for every 
,l00 

trees plonted, no more lhon l0 trees ore plonted of

ony one fomily, such os Ash, ond no more thon 5 trees of ony one species, such os Green

Ash. The diversificotion formulo is dífficult to use in zones 2 ond 3 ond in other ploces

where lhe number of trees is restricled due to soil or climotic conditions (Phillips 1993, 48)-

ClTYgreen olso ollows for lhe recording ond storing of o tree's Ownership

chorocterisiic on whether it is locoted on Public, Prívote or Unknown property. One

benefit of knowing this type of informotion obout o tree is thot if o tree requires

mointenonce, the City's mointenonce crew con refer to ClTYgreen to determine tree's

locotion ond see if it is locoted on Public or Privote property. lf the tree îs locoted on

Public property, then the Cily's moinlenonce crew con go oheod with the

moinienonce, buT if the tree is locoted on privote property, ihen the owner of properiy

will hove to be contocted ond proper orrongemenls would hove to be mode for the

mointenonce of ihe tree. Also, the Cily con begin to know how much of its urbon forest

is locoted on public ond/or privote property.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessment

Corbon Benefils

The Corbon Benefils ore colculoted by formulos odopted from the US Forest

Service reseorch. For more informotion regording the formulos ond multipliers used to

colculote these resulïs, refer to Appendix J, section J2 Corbon Sloroge ond

Sequestrotion. ClTYgreen references lhe feoture doto obout the tree conopy cover to

moke its estimotes. ClTYgreen olso refers to lhe trunk diometer of eoch tree ond

colculotes on overoge diometer for the whole site (Americon Forests, 2OOO, 62).

There wos o slight increose in the omount of corbon being stored in the Pork

(Toble 9). ln the Pre-Design Assessment, the omount of corbon storoge is ó5.07 tons ond

in the Posl-Design Assessment, the omount is ó5.37 tons. When ClTYgreen performs lhis

colculotion, there ore two constonts, the tolol ocres of the site ond the mulliplier. Only



Pre-Design ond Post-Design Assessment Comporison Discussion

the percentoge of tree cover vories. Due to the slight voriotion ín lhe percenloge tree

cover, There wos o .3 ton corbon storoge increose in the Post-Design Assessment.

The corbon sequestrotion remoined the some of rote of 1.47lonslyr.

Toble 9. Pre-Design ond Posl-Design Corbon Benefils

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessment

Corbon Storooe

Slorm Woler Benefils

Pre-Design Corbon Benefils

Corbon Sequestrotion

ClTYgreen olso colculote effects the tree conopy ond other vegetotion con hove

on storm woter runoff volume, lime of concenTrotion ond peok flow for the study oreo

(Toble l0). The runoff volume in the Pre-Design Assessment is 2.45" ond in lhe Posf-Design

Assessment íï is 2.52". on increose of 0.07". ln the Post-Design Assessment, o time of

concentrotion of 0.03 hours, or I B minutes, wos colculoled. This meons Thot now lhe flow

of woter ofter o roinfoll will concenlrote in i B minutes, where in lhe Pre-Design

Assessment there wos none. The peok flow in Pre-Design Assessmenl îs 34.2 cfs (cubic

feet/sec) ond in the Posi-Design Assessment it is 35.4ó cfs, on increose of 1.2ó cfs.

Toble 10. Pre-Design ond Post-Design Slorm Woler Benefils

ó5.07 tons
1.47 Ions/vr

Corbon Slorooe

Posl-Design Corbon Benefils

Corbon Sequestrotion

Pre-Design Slorm Wqler Benefils

Precipitotion
Runoff Volume
Time of Concentrotion
Peok Flow

ó5.32 tons
1.47 tons/vr

The increose in the Post-Design Assessment Slorm Wotei Benefils con be

ottribufed to lhe deceose in the number of trees in Stephen Jubo Pork ond in the

increose in the omount of impervious surfoce oreo in the Post-Design Assessmenf. As o

result, o higher concentrotion of roinfollwill now reoch the grossed ond impervious oreos,

collect ond then droin towords the Red River.

2.00"
2.4s"
0.00 hrs.

34.2 cfs

Posl-Design Slorm woler Benefils

Precipitotion
Runoff Volume
Time of Concentrotion
Peok Flow

2.OO"

2.52"
0.03 hrs.

35.4ó cfs
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Pollulion Removol Benefils

Dovid Nowok, PhD, of the United Slotes Deporlment of Agriculiure (USDA) Forest

Service developed o methodology lo ossess lhe oir pollution removol copocity of urbon

forests with respect to polluionls such os Ozone (Oe), Sulfur Dioxide (SOz), Nitrogen

Dioxide (NOz), porliculote motter less thon l0 microns (PMl0) ond Corbon Monoxide

(CO). The numbers generoted by ClTYgreen ore reported in pounds, on on onnuol bosis

(Americon Forests, 2000,105). The dollor benefits eslimoles produced by ClTYgreen ore

bosed on direct ond indirect costs ossocioted with o pollutont once il enters the

olmosphere. ClTYgreen references feolure doto obout tree ond/or foresf conopy cover

to moke ils estimotes (Americon Forests,2000, ó3).

The pollulion removol benefits con be bosed upon one of len US cites, or on

overoge of the ten, where the US Forest Service hos conducted its reseorch: Atlonfo,

Austin, Boltimore, Boston, Chicogo, Denver, Mílwoukee, New York. Philodelphio, Seottle,

ond St. Louis. For the Pre-Design ond Post-Design Assessments, the overoge of the ten US

cities wos used. The Pollulion Removol Benefits ore disployed b.elow (Toble I I ).

Toble ll. Pre-Design ond Posl-Design
Pollulion Removol Benefils

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenf

Pre-Design ond Post-Design Assessmenl Comporison Discussion

Pre-Design Pollulion
RemovolBenefils

Ozone
SOz

ln Figure 49, Ihere wos very little difference in the totol dollor omount of pollution

removed between The Pre-Design ond Post-Design Assessments. One benefit of this

ossessment is thot ClTYgreen wos oble to provide the omount, in pounds/yeor, of

pollutonls lhol will be removed from Winnipeg's otmosphere by the Trees locoted within

Stephen Jubo Pork, which wos not known prior to thís ossessment.

NOz
PM IO
CO

$l98.BS ló4.Blbs.l
$l ó.30 121 .7llos.l

$103.00 l33.5lbs.)
$123.1ó ló0.llbs.ì
$3.07 f7.2lbs.l

Post-Design Pollulion
Removol Benefils

Ozone
SOz

NOz
PM IO

$

CO

99.83 ló4.8lbs.l
$ 6.3O Ql.7lbs.)
$ 03.00 l33.5lbs.l
$ 23.77 l6O.llbs.l
$3.09 l7.2lbs.l

t0&
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Pre-Design qnd Posl-Design Assessment:
Pollulion Removol Benefils

$225.00

$200.00

$175.00

$r 50.00

$r 25.00

$r 00.00

$7s.00

$s0.00

$2s.00

$0.00
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Pre-Design qnd Post-Design W¡ldl¡fe Anolysis Compor¡son Discussion

ln oddilíon lo the obove Pre-Design ond Post-Design Assessment, ClTYgreen olso

conducled o Wildlife Anolysis for the Pre-design ond Post-Design Assessments. The

following discussíons will compore the Wildlife Anolysis for both ossessments under eoch

of the following mojor heodings: Food, Cover, ond Nesling.

ClTYgreen roles eoch lree species for their volue in providing food, cover ond

nesting hobitots for smoll mommols ond birds within the specified study oreo. ClTYgreen

determines the individuol volues by combining the moster species dolobose fo the tree

theme ottribute toble. This process will therefore creote o complete lisl thot includes

wildlife voriobles for eoch tree present in the study oreo. Currenlly, lhe mosters' species

dotobose conToins wildlife rotings for opproximotely 100 trees (Americon Foresl,2000,

74). Ihe wildlife rotings ore ossigned in occordonce with reseorch complied in Americon

Wildlife ond P/onfs ond the Forestry Hondbook.

The wildlife benefits onolysis ossigns o volue To eoch iree individuolly, bosed on its

species, size ond wildlife roting. Results ore on o per tree bosis ond do not ossess the

Figure 49. Pre-Design ond Posl-Design Assessment: Pollution Removol
Benefits.
Figure by Aulhor.

109



Pre-Design ond Post-Design Assessment Comporison Discussion

wildlife volue of the sludy oreo overoll. For exomple, five closely grouped lrees in o holf-

ocre gross field will yield the some wildlife results os five trees spreod out over o five-ocre

impervious site (Americon Forest, 2000,74).

The number of species in the Post-Design Assessment when compored to the Pre-

Design Assessmenl is 15, on increose of fwo species: Americon Elm ond Joponese Tree

Liloc. The oddiTionol two species is o positive step lowords increosing the diversificotion

of Siephen Jubo Pork. The summory loble below (Toble 12) lists the percentoge of eoch

species within eoch Assessment.

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment

POP (Poplor, White)
Pre-Desion Soecies DiversÍfu

LIN (Linden. Americonl

Toble 12. Pre-Design ond Post-Design Species Diversity

GA lGreen Ash)
BM lBoxelder Mople)
SM lSilver Moole)
SE fSiberion Elm)
CHY lOrnomentolCherrv)
WIL lWillow)
CR lCottonwood)
ASH lAshl
CRB lCrobooole)
CP (Scoich Pine)

9.9%

SPR lSpruce)

10.2%
40.2%

12.5%

Wildlife Anolysis - Food

7.t%

POP {Poplor, White}
Posl-Desion Soecies Diversilv

23%

The results from the Wildlife Food Anolysis ore locoted below (Toble 13) thot

disploys the number of ihe irees thot foll under eoch suitobiliiy roting.

Ioble 13. Pre-Design ond Posl-Design Wildlife Food

LIN llinden, Americon)

o.3%

GA lGreen Ashì

43%

BM lBoxelder Mople)

13%

SM lSilver Moole)

6.4%

SE (Siberion Elm)

1.s%

CHY lOrnomenlolCherrv)

o.s%

WIL lWillow)

3.6%

CR lCottonwood)
ASH lAsh)
CRB lCroboooleì

9.1%

CP lScotch Pine)
SPR lSpruce)

10.2%

Pre-Desiqn Wildlife Food
Suitobilitv

39.67

AE lAmericon Elml

Poor

ORN lOrnomentoll

12.5%

6.8%

Foir
Good

t.B%
o.3%

Very Good
Unknown

1.6%

13%
7.8%

Trees

2.17

0

o.s%
3.6%

l98
5B

23%

Posl-Desiqn Wildlife Food

77

1.3%

Suitobilitv

5B

Poor
Foir
Good
Verv Good
Unknown

Trees
0
206
5t
74
51
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Pre-Design ond Posl-Design Assessment Comporison Discussion

With the removol of trees ond plonting of new, younger ones, lhe number of trees

under eoch suilobility roting chonged os expected. The Pre-Design numbers set the

benchmork becouse there wos no Wildlife Anolysis conducled prior to this one in utilizing

ClTYgreen. When the Post-Design Assessment is relotively compored to lhe Pre-Design

Assessment, the doto shows increoses ond decreoses in eoch suitobility roting.

ln boih Assessments, the trees thot hove o Foir suitobility ore Green Ash,

Crobopple, Ash, Siberion ond Amerícon Elm. The Post-Design shows on încreose in the

omounl of trees in the Foir roting when compored to the Pre-Design. This increose con

be oltributed to lhe removol of some Green Ash, Ash ond Siberion Elm trees in ihe Post-

Design ond the odditionol plonting of Amerícon Elm, Crobopple ond Ash in the Post-

Design.

The lrees thot hove o suilobility roling of Good ore the White Poplor,

Cottonwood, Scolch Pine ond Spruce. ClTYgreen identified these lree species for both

Assessments. The decreose of trees with o suitobiliiy roling of Good in ihe Post-Design

ossessment con be ottributed to the removol of WhiTe Poplors ond Spruce trees.

The trees thot hove o suitobility roting of Very Good ore the Boxelder Mople ond

Silver Mople, which hove been idenlified for both Assessments. The decreose in the Post-

Design con be ottributed to the removol of Silver Moples.

Under the Unknown suitobilily roting, Americon Linden ond Willow were idenlified

in the Pre-Design ond Post-Design Assessment. The decreose in the Post-Design con be

ottributed lo the removol of severol Willows, but hos been offsel due lo the oddilionol

plonting of Ornomentols, which ore the Joponese Tree Lilocs. The reoson why the obove

tree species hove on Unknown suitobilily roting is thot the wildlife roting dotobose

refened to by ClTYgreen hos no doto ossocioted to ihem.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl
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Wildlife Anolysis - Cover

The results from the Wildlife Cover Anolysis ore locoted below (Toble l4) thot

disploy the number of lhe trees ihot foll under eoch suitobilily roting.

Toble 14. Pre-Design ond Posl-Design Wildlife Cover

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenf

Pre-Desiqn Wildlife Cover

Pre-Design ond Post-Design Assessmenl Comporison Discussion

Suilobililv
Poor

For both Assessments, the trees thot hove o Poor suitobilily roling for providing

cover ore the Cottonwoods, Silver Moples, Boxelder Moples ond Crobopples. The reoson

for the decreose of trees thot hove o Poor suitobility roting in the Post-Design is due to the

removolof o Silver Mople.

The Trees thoi foll under the Foir suitobility rotÌng were the coniferous, Spruces ond

Scotch Pines. These two trees were the only ones thol were determined Foir by

ClTYgreen for both Assessmenls. The reoson for the decreose wos the removol of some

Spruce trees in ihe Post-Design.

Only one tree species fell under the roting of Good for both ossessments ond thof

is lhe Willow. The difference between the Pre-Design ond Posl-Design is due to the high

number of Willows removed ond none being replonted in lhe Post-Design.

The lrees thot foll under the Unknown suitobilily roting in the Pre-Design ore lhe

White Poplor, Green Ash, Siberion Elm, Ash ond Americon Linden. ln the Posl-Design, the

OrnomenTol ond Americon Elm were odded to the list of Unknown. Also, these two tree

species con be otlributed to the increose in the totol number of Unknowns. The reoson

why the obove tree species hove on Unknown suitobility roting is thot the wildlife roling

dotobose referred lo by ClTYgreen hos no doto ossocioted to Them.

Foir
Good
Verv Good
Unknown

Trees
BB

14

17

Posl-Desiqn Wildlife Cover

o

Suitobilitv

272

Poor
Foir
Good
Very Good
Unknown

Trees
87
il
6

0
278
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Wildlife Anolysis - Neslíng

The results from the Wildlife Nesting Anolysis ore locoled below (Toble l5) thot

disploy the number of the lrees lhot foll under eoch suitobility roting.

Ioble 15. Pre-Design ond Posl-Design Wildlife Nesling

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Desígn ond Posl-Design Assessment

Pre-Desiqn Wildlife Neslinq

Pre-Design ond Posl-Design Assessment Comporison Discussion

Suitobilitv

For both Assessments, the trees thot hove o Poor roting for providing Nesting ore

Boxelder Mople, Silver Mople ond Crobopples. The slight decreose in the Post-Design

con be ottributed lo the removol of o Silver Mople.

The trees lhot hove o Foir roting ore the Spruce, Scotch Pine ond Cottonwood.

These îrees olso hove the some roîing ,n ,nu Post-Design. The reoson for the decreose in

the Post-Design is due fo the removol of some Spruce trees.

Only one lree wos colegorized under the Good rolíng ond lhol is the Willow for

bofh Assessmenis. The decreose is due to the removol of severol Willows from fhe site in

the Post-Design.

The trees thot foll under the Unknown roting ore Green Ash, White Poplor, Siberion

Elm, Ash ond Americon Linden. These some lrees where olso identified in the Post-Design

with the oddition of Ornomentols ond Americon Elms to the list ond thus increosed the

number of trees with the Unknown roting. The reoson why the obove tree species hove

on Unknown suitobilíty roling is lhot the wildlife roling dotobose referred to by ClTYgreen

hos no doto ossocioted lo them.

Poor
Foir
Good
Verv Good
Unknown

Trees
83

19

17

Posl-Desiqn Wildlife Neslinq

0

Suitobilitv

272

Poor
Foir
Good
Verv Good
Unknown

Trees
82
ìó
6

0

278

i13



Conclusions

ln the introduciion. four proclicum objectives were outlined. First is to provide on

understonding why the definition of sustoinoble developmenl is o vogue term. This

vogueness is ottributed to ils complex overorching concept thol encomposses the

economy, environmenT, heolth ond sociol well-being of people. The concept of

sustoinoble developmenl ollows for the development of vorious methods ond

lechniques fo be utilized in order to colculote sustoinoble development ond to

determine how close we ore from ochieving set gools. Secondly, to demonsÌrote how

GIS technology is o flexible ond beneficiol tool thot con confinue lo be opplied in the

reolm of londscope orchitecture. Thirdly, to provide on increosed oworeness to the

polificol decision mokers ond the public of whot the urbon forest is, the benefils it

provides ond how ClTYgreen con be used to determine some of these benefits towords

the sustoinoble development of o cily ond its citizens. Lostly, to provide o methodology

thot con be opplied to ossess the benefits of o proposed design solulion for o site. The

significonce of the reseorch will olso be discussed.

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

Conclusions

Objective #1

To provide qn underslonding why the definilion of sustoinqble development is
o vogue lerm. This vogueness is otlribuled lo its complex overorching
concepl lhol encomposses lhe economy, environmenl, heollh ond sociol
well-being of people. Ihe concepl of susloinoble developmenl ollows for lhe
development of vorious melhods ond lechniques lo be utilized in order lo
cqlculole susloinoble developmenl ond to delermine how close we ore from
ochieving set gools.

Critics of lhe definition of sustoinoble development cloim thol it is simple ond

does not specify whot should be sustoined (Redcltfl 1999, ó0). Ried hos token o different

opprooch to exploin the definifion. He stotes thot it "is nof something to be defined, but

declored. lt is on ethicol guiding principle" (Reid 1995, xvi). ln both orguments, people

ore in fovour of sustoinoble development but will reioin their individuol definitions of whot
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Conclusions

sustoinoble developmeni octuolly meons ond conceding thot they might be hord

pressed to ogree with others on how we moy ochieve it (Reid 1995, xvi). The ogreement

of different cities ond societies on whot should be susloined ond whot should not be

sustoined will continue To be o difficult hurdle lo overcome. Even though, cities ond

socielies oround the world ore oltempting to implement sustoinoble development

prínciples, policies ond guidelines of vorious levels of inlernotionol, notionol ond locol

governments to determine gools ond torgets in ochieving them, such os Agendo 21.

Agendo 21 is on oction plon ond strotegy for the world's governments ond

citizens to consider envíronmentol ond economic problems ond to propose solutions to

these problems (Conol-Foster 1993,7). Agendo 2l stotes thot methods ond iechniques

should be utilized lo colculote sustoinoble development, to determine gools ond torgets,

ond how close we ore from ochieving them. The opplicotion of ClTYgreen in lhis

procticum is one such method. This focus of the proclicum is on how lrees con become

port of o sustoinoble urbon design slrotegy. With the utilizotion of ClTYgreen, o city con

determine the corbon, storm woler, pollution removol ond wildlife benefíts of its urbon

forest. ClTYgreen con olso be utilized to ossist in estoblishing sustoinoble gools ond

lorgets for its urbon forest.

Although sustoinoble development is still considered o vogue term, it does

provide cities ond societies wilh o concept, olthough complex ond overorching, lhot

con be utilized to develop prÍnciples, policies ond guidelines to determine gools ond

torgets. By focusing on how trees con be one woy to ochieve sustoinoble development

of on urbon forest, ClTYgreen con be utilized os o tool to determine, meosure ond

colculote how close we ore to ochieving these gools ond iorgets. At the some lime,

urbon foresters ond londscope orchitects con begin to illustrote the principles of

sustoinoble development with the common gool of Ínformíng ond persuoding society to

declore its position on The issue.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenf
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Objective #2

To demonslrole how GIS lechnology is o flexible ond beneficiol lool thol con
conlinue to be opplied in lhe reolm of londscope orchileclure.

GIS usoge in londscope orchiteclurol firms vories in opplicotion. GIS is used for

sile design, recreotion moster plonning, visuol onolysis, comprehensive plonning,

resource monogement ond public odvococy (Honno 1999,3). This procticum hos

demonstroted lhe flexibility ond benefits thot ore possible by odopting the opplicotion of

ClTYgreen.

The oríginol intended use for ClTYgreen by Americon Forests wos to be ulilized os

o tool to determine the benefils of o city's urbon foresl on o ciiywide scole. The benefits

on o citywide scole would be deiermined by selecting somple sites thot would contoin

vorious development densiTies ond tree cover. This proclicum hos odopled ClTYgreen to

be utilized os o tool to perform o comporotive ossessmenÌ of o pre-design ond post-

design solution of o single site, Stephen Jubo Pork.

ln lhe opplicotion of GlS, londscope orchitects hove encountered

disodvontoges, such os being "doto-rich ond informotion poor" (Lo 2OO2, 443) ond

odvontoges, such os the obility lo perform "whot if?" scenorios (Honno ei ol. I998, 1O7-

l0B). With the opplicotion of ClTYgreen, disodvonloges ond odvonioges were olso

encountered.

Disodvonloges included thot o novice user would hove o difficult time in

opplying ClTYgreen. A ClTYgreen user would likely require previous experience with o

GlS, porficulorly ArcView. Americon Foresis does provide troining courses for the

opplicotion of ClTYgreen for o fee. Which brings cost to be onother disodvontoge.

ClTYgreen is on extension for ArcView. The cost for ocquiring both píeces of softwore

would be opproximotely $3000.00CDN. Combining the cost of the softwore ond possible

lroining, ClTYgreen con become expensive for o smoll privote londscope orchilecturol

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment
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firm to implement ond utilize. Another cost issue is the doto collection process. This

process con prove to be lime consuming ond possibly be cost prohibitive.

An odvontoge encouniered in lhe opplicotion of ClTYgreen wos fhot the doto

utilized in lhe ossessments come from o relioble source. The doto utilized wos personolly

collected ond recorded from conducting the site onolysis ond ground truthing of

Stephen Jubo Pork. So, os lhe odoge goes. "Gorboge ln - Gorboge Out," did not opply.

Anolher odvonloge wos the successful demonstrotion ond opplicotion of ClTYgreen in

determining ihe benefits with opplied methodology of this prociicum. Although there

were slighl increoses ond decreoses in the pre-design ond post-design ossessments

results bosed on this one site, o citywide opplicotion of determining the benefits could be

used os one reoson to legítimize the omount of time ond cost thot would be required in

ocquiring ond implementing ClTYgreen.

GIS hos the proven to be o flexible iool lhol hos been used to copture, monoge,

monipulote, onolyze, model ond disploy dolo for solving complex plonning ond

monogement problems. GIS hos been utilized by ciTies os o tool lo oid in monogement

of their infrostructure. By viewing the urbon foresf os onother loyer of the city's

infrosfructure, ClTYgreen, in oddition to colculoting the benefils, con olso oid in the

monogement ond to increose oworeness to the politicol decision mokers ond the public

regording the benefits the urbon forest provides to the city.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Objective #3

To provide on increosed oworeness lo lhe polilicol decision mokers ond lhe
public of whol lhe urbon foresl is, lhe benefils il provÍdes ond how ClTYgreen
con be used lo delermine some of lhese benefils lowords lhe susloinoble
developmenl of o city ond ils cilizens.
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ln order to provide increosed oworeness to the politicol decision mokers ond lhe

public, lhey should hove o greoier oworeness of the urbon forest ond the benefits it

provides. ln the context of Winnipeg, this would include the:

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posl-Design Assessmeni

Definition of o susloinoble developed urbon forest thot tokes into
considerotion the evolulion of the urbon foresi from cunenl to future
generotions;
Descriplion of lhe vorious densities of the urbon foresl ond how ClTYgreen
con be used to develop o groding scole bosed on them;
Direcf ond indirect effects, costs ond benefits províded by the urbon
forest ond how ClTYgreen con be used to determine the benefíts for
individuol tree species;
lmportonce of species diversificotion ond how ClTYgreen con be used to
help determine the potentiol loss of benefits from trees offected by insect
ond/or diseose; ond
Reduclion of the Urbon Heot lslond EffecÌ ond how ClTygreen con
meosure the energy sovings ond ovoided corbon emission benefils;

The first step is to provide the politicol decisíon mokers ond fhe public with o

definition of o susloinoble developed urbon foresi. Since this procticum is focusing on

sustoinoble development, the perception ond benefits of fhe urbon foresi will continue

to evolve from cunent ond future generotions. The definilion provided by Clork et ol. for

o sustoinoble developed urbon forest, ihot only considers Trees, should be provided

which is (Clork et ol. I 997,21):

"The noturolly occurring ond plonled trees in cities which
ore monoged to provide the inhobitonts with o continuing
level of economic, sociol, environmentol ond ecologicol
benefits todoy ond into the future."

Once the definition of lhe urbon foresl hos been presented, next is to illustrote

ond describe ihe density of the urbon .forest. According to Miller, the density of the

urbon forest vories with lond use potterns of o city (Figure l3). The lond use potlerns

hove been divided into four zones, with urbon being The centre, followed by suburbon,

exurbon ond rurol, respectively. The illustrotion provided by Miller should be regorded os

o generol description for North Americon cities ond is not on occurole representotion of
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oll cities. By identifying Ìhese four lond use potterns, o lype of groding scole for ihe entire

city con be developed.

From eoch lond use potterns, somple sites wilh vorious development densities

ond lree cover con be idenfified. ClTYgreen con then delermine the corbon, storm

woter, pollulion removol ond wildlife benefits for eoch of the somple sites. The resulÌs

determined will be regorded os the bose doto for the enlire city ond con therefore be

used to develop o groding scole. This scole could be refened to os Cily of Winnipeg

Urbon Ecologicol Assessment Scole (CWUEAS). When o proposed design solution(s) is to

be ímplemented on o site, the CWUEAS will be determined for the proposed design ond

compored to the conesponding development density bose doto. lf lhe design meets or

exceeds the bose dolo, il posses. lf it does not, Ìhen il will either hove lo be redesigned,

or lhoÌ concessions must be mode in onother oreo of the ciiy, or lhe poyment of

penolfies.

The politicol decision mokers ond the public olso need lo be mode owore thot

the benefits provided by fhe urbon forest ore greoter thon the moinlenonce costs

(Clorke et ol. 1997,20). The urbon forest provides o voriety of direcl ond indirect effects.

Figure 14 illustrotes the vorious benefits o single tree provides. Not included is the indirect

psychologicol benefit the urbon forest provides. The psychologicol benefits identified by

psychologists, such os Stephen ond Rochel Koplon ond Williom Jomes, hove concluded

thot the inclusion ond need for vegetotion within the buili urbon environment of cities is

of greot importonce for its citizen's mentol well-being ond the percepTion they hove of

their living conditions. Urbon plonners ond londscope orchiiects must consider these

types of studies when projects ore being proposed ond osk how they con enhonce the

publics' peoce of mind ond experÍence in the city through the use of vegelotion (Sheets

ond Monzer 1991,302).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl
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ldentifying the vorious direct ond indirect effects thot o single tree con provide,

oworeness of the occumuloied benefits from lhe city's urbon foresl will olso be reolized.

ln oddition to the voriety of direct ond indirect effecis, the development of bose doto for

indíviduol tree species moy be beneficiol ond useful for urbon foresters ond londscope

orchitects. The bose doto will be comprised of corbon, storm woÌer, pollution removol,

ond wildlife benefits determined by CTYgreen.

The generolion of this bose dolo for individuollree species con be refened lo the

frees recommended by the City of Winnipeg Forestry Bronch plont list in Appendix A. The

bose doto con be delermined by estoblishing slondords on voríous dimensions ond

types of permeoble ond impermeoble surfoces ond tree species chorocterislics. For

exomple, the dimension of o permeoble surfoce could be o 5m x 5m squore plot with

gross os the ground cover. Then ploce o single tree species in the middle of lhe grossed

plot, enter ils ossocioted chqrocteristics ond initiolize ClTYgreen to colculote the benefits.

This process will therefore provide the bose doto for the porticulor tree species.

ClTYgreen olso hos the copobility of running modeling scenorios thot con model the

growth of trees bosed on ,l0,20,30 
or 50 yeors. This modeling copobility con therefore

be opplied to the bose doto to determine the potentiol future benefils of eoch tree

species. Once completed, the bose dolo con ihen be compiled into o iobulor formot.

This toble con then be referred to by o londscope orchitect to oid in preporing the

londscope development plons for o site so os to moximize the overoll benefits.

Aworeness regording the importonce of species diversificotion of the urbon forest

is onother imporlonf ospect. For exomple, for the losl 25 yeors Dutch Elm Diseose (D.E.D.)

hos been the number one killer of Elm trees oll ocross North Americon cities. This some

scenorio moy be repeoted, but wilh Ihe Ash species (Fronxinus sp.) becouse this species

is increosingly being plonted due to its hordy chorocteristics os both o shode ond street

tree (Knowles 1995, 77). An insect hos been idenlified in North Americo colled the

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design qnd Posl-Design Assessment
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Emerold Ash Borer from Chino ond eostern Asio ond ottocks Ash specíes. lt hos currently

been conloined in Windsor, Ontorio. lnevitobly, the Emerold Ash Borer will spreod ond

The effects on lhe urbon forest in cities ocross North Americo moy be similor to those

offecled by Dutch Elm Diseose. The diversificotion of tree species is therefore on

imporlonl concept for the sustoinoble developmenl of the City of Winnipeg's urbon

forest. The importonce of the diversificotion of tree species olso hos to be exploined ond

emphosised lo the politicol decision mokers ond public so os oid prevenling future ínsect

infestotions ond/or diseoses from destroying the City of Winnípeg's urbon forest.

The Forestry Bronch, with perhops cooperotion from the Coolition to Sove the

Elms, could utilize ClTYgreen to determine the cunent corbon, slorm woter, pollution

removol ond wildlife benefits for neighbourhoods thot ore currently "hot spols" for D.E.D.

ClTYgreen could be used lo model scenorios to identify ihe poteniiol loss of benefils os

the infected Elms slowly díe. ClTYgreen could olso be used os o tool estoblishing o

reforestotion progrom for replocing the dying Elm trees. Therefore, the modeled scenorio

results con be used to provide odditionol oworeness of D.E.D. ond the potenliol loss of

benefíts, oid in the monogement of D.E.D., ond to olso provide odditíonol support of the

importonce of species diversificolion in o city's urbon forest.

The Urbon Heot lslond Effect con be reduced by the urbon foresi. By replocing

vegelotion by concrete or ospholT, it reduces on urbon londscopes obility To lower

doytime lemperolure through evopolronspÍrotion. lnsteod, ihe solor energy roises the

surfoce temperoture (Akbori ei ol. ,l992,7). 
By increosing lhe omount of vegetotion in

cities, the oir temperoture will decreose thus reducing energy loods from power plonis

thot burn fossilfuels for cooling buildings.

ClTYgreen hos the copobility to colculofe the omount of energy sovings ond

ovoided corbon emission benefits thot lrees provide by shoding of buildings. This benefit

wos not determined for Stephen Jubo Pork becouse lhe síte did not hove ony buildings

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment
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within the specified siie boundory. These benefits con be determined for the some

somple sites bosed on the vorious development densities ond free cover. By using

ClTYgreen's modeling scenorio copobility, politicol decisíon mokers, urbon foresters ond

londscope orchilects il con illustrote lo the public the polenliol future sovings in energy

ond reduction in corbon emissions by the simple oct of plonting odditionol lrees in

strolegic locolions oround lheir buildings ond homes.

Urbon foreslers ond londscope orchilects con begin to increose oworeness to

fhe politicol decision mokers ond the public regording whot lhe urbon forest is ond the

vorious benefils it provides by presenting lhem the discussed topícs. The politicol

decision mokers ond the public olso need to be mode owore of ClTYgreen's flexibility

ond copobility of determining these vorious benefits. Urbon foresters ond londscope

orchifects hove to emphosis fhol for the continued susloinoble development of lhe City

of Winnipeg's urbon forest will greolly depend on ihe cunenl ond future generotions.

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Objective #4

To provide o melhodology thot con be opplied to ossess lhe benefils of o
proposed design solulion for o sile.

The methodology opplied in this proclicum is o relotive comporison of o pre-

design ond post-design ossessment, which wos built upon from the initiol proposed

opplicolion of ClTYgreen by Americon Forests. Americon Forests recommended thot by

using severol somple siles thot voried in development ond tree cover densities ClTYgreen

could be used to determine the overoll benefits of lhe urbon forest on o citywide scole.

lnsteod of determining the benefits on o citywide scole, personnel interest wos directed

towords the opplicotion of ClTYgreen os o tool in conducting o pre-design ond post-

design relotive comporison ossessment of Stephen Jubo Pork, o single sile.
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The development of the relotive comporison methodology thot wos

implemented in this procticum con lherefore be opplied to o situotion thot will require

lhe determinotion of whol benefits will be goined ond/or losl of on intended design

solution or development verses the existing sile condilîons. ClTYgreen provides this

opportunity by being oble to model design olternolives so os to determine eoch designs

benefits towords the conlinued sustoinoble development of the city.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Significonce of this Reseorch

The significonce of this reseorch wos developing on in depth understonding of

lhe relotionship between Geogrophic lnformotion Systems (GlS) ond Urbon Forestry ond

lhot the concept of Sustoinoble Development further strengthened this relolionship. Thot

ClTYgreen is o tool thot con be uTilized by the politicol decision mokers ond urbon

foresters To moke informed monogement decisions bosed on fhe current ond potentiol

benefits fhe urbon foresl provides. Also, ClTYgreen con be used os o tool to evoluote,

compore ond possibly oid in developing design solutions by londscope orchitects.

Allhough lhe benefils determined by ClTYgreen for Stephen Jubo Pork showed slight

increoses ond decreoses of the benefits of the site scole, thot if ClTYgreen were opplied

on o citywide scole the occumuloted benefits would be reolized.

Since the inlroduction of Sustoinoble Development in 1984, o voriety of

disciplines, such os GIS ond urbon forestry, hove begun to odopt ond odopt lhe concept

of sustoinoble development. GlS, os o sustoinoble development tool, hos been

recognised for (Wiken et ol. i 992,55):

"ils obilily to inlegrote vorious sociol, economic, ond
environmentol foclors for decision-moking use, mokes if o
procticol tool for ochievíng the tronsition to sustoinoble
developmenl."
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This is mode possible due to the flexibility of GIS ond the development of vorious

GIS softwore extensions, such os ClTYgreen thot con be used to develop ond meosure

indicotors of the sustoinoble developed urbon forest. The sustoinoble development of

the urbon foresl hos been defined os (Clorke et ol. i 997,21):

"The nolurolly occuning ond plonted trees in cities which
ore monoged io provide the inhobitonts with o continuing
level of economic, sociol, environmentol ond ecologicol
benefits todoy ond inlo the future."

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Posl-Design Assessment

The obove definÍtions of GIS ond urbon forestry hove been redefined in

occordonce lo the concepts behind sustoinoble development. The benefits determined

by ClTYgreen moy be useful in specific disciplinory fields, such os urbon forestry ond

londscope orchilecture, bui it moy hove limiied use for interdisciplinory decision moking.

Since we con use ClTYgreen to meosure the benefits of the urbon forest does not meon

lhot it should be the most importont element in the design ond decision moking process.

We hove to be criticol of the results ond not occepl them of foce volue.

As with the inlroduclion of ony new methodology thot generotes numericol doto,

there will be some scepticism. As described in Objective #3, estoblishing o lype of

groding scole ond/or the generotion of bose doto for individuol tree species con help

diminish some of the scepticism behind lhe results. This will therefore ollow lhe city's

polificol decision mokers, urbon foresters ond londscope orchitecls lo estoblish gools for

ihe sustoinoble development of its urbon forest ond to determine how close they ore to

ochieving lhem.

Londscope orchitects con use ClTYgreen to delermine the benefils of lheir

vorious design solutions ond olso model scenorios for polenliol future benefils. ln

opplying ClTYgreen, londscope orchitects musl view it os o toollo nol Ínform design, but

lo oid in design. Design is primorily bosed on quolilotive ospects ond ClTYgreen is o tool

thot primorily bosed on quontitotive ospects. Londscope orchitects ore known to be
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skilled in the ort of onolysing ond boloncing diverse ond often conflicTing interesfs. By

successfully utilizing this skill, londscope orchitecls moy begin to use ClTYgreen to oid in

design ond io continue incorporoling sustoinoble development principles, policies ond

guidelines into doy-to-doy proclice (Henmonn 2000,233).

Estoblishing o type of groding scole system ond/or bose doto for eoch tree

species, ii moy meon lhot of o cily scole, future development possibilities moy not only

be bosed on sustoining the economic benefits, bul olso meosuring ond sustoining the

ecologicol benefils os well.

The doto generoted from performing lhe relotive comporison of the pre-design

ond post-design ossessment is olso significont. ll is the first time, to my knowledge. thot by

utilizing ClTYgreen lo determine the corbon, storm woter, pollulion removol, ond wildlife

benefits of o Stephen Jubo Pork wos determined or for The City for thol molter.

Upon quick glonce of the determined benefits. there is slight increoses ond

decreose in the corbon, storm woter, pollulion removol, ond wildlife benefits. The reoson

con be reviewed in lhe Pre-Design ond Post-Design Assessment Comporison Discussion

seclion. The underlying reoson for the slight increoses ond decreoses con be ottributed

to lond use of the site remoining os on urbon pork ond the opplied methodology wos for

o single site. Consider if oll the urbon porks in the City of Winnipeg were to be upgroded

to the some level os Slephen Jubo Pork, the occumuloted benefils would be significontly

higher. Thus, the benefils the urbon foresi provides to ihe city ond its citizens would be

determined ond reolized.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment
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Appendix A
Plqnl Lisl Recommended by City of Winnipeg Public Works Deportmenl

Porks ond Open Spoce Division Foreslry Brqnch
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COMMON NAME

ASH

Block

Follgold

Green

Monchurion

DECIDUOUS TREES

BASSWOOD (tinden)

Potmore

F. nigro

F. nigro'Follgold'

TAXONOMICAT NAME

Americon

BIRCH

F. Pennsylvonico subintegerrimo

Little Leof

F. Mondshurico

F. Pennsylvonico subintegenimo'Polmore'

Froxinus

HACKBERRY

Poper

Weeping

T. omericono

LARCH

T. cordoto

Hockberry

Appendix A

B. popyrifero

MAPLE

Siberion

B. venucoso'Grocilis'

Tomorock

HARDINESS

ZONE

Tilio

C. occideniolis'Dello'

Monitobo

OAK

Belulo

Silver

L. sibîrico

2

POPTAR

L. loricino

2

Columnor Europeon Aspen

tb

Bur

Cellis

A. negundo

lb

A. socchorinum

Monchurion

Lorix

WATNUT/BUTTERNUT

Ploins Coïlonwood

Northwesi

2b

Q. mocrocorpo

J

Acer

P. tremulo'Erecto'

Block

P. songorico

I

Butternut

2b

P. X jockî 'Norihwest'

Quercus

P. deltoides occidentolis

2b

Populus

J. nigro

J. cinereo

2

2

2

Juglons

3

2

rb

2

lb

2b

3

3b

117



WILLOW

Monchurion
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Golden

Lourel

Redslem

J. mondshurico

BIRCH

Shorpleof

Silky White

S. clbo'Vitellino'

S. pentondro

BUCKEYE

Young's Weeping

Woter

S. olbo'Chermisino'

S. ocutifolio

CHOKECHERRY

S. olbo'Sericeo'

Solix

Ohio

B. fontinolis

CRABAPPLES

AmUr

B. venucoso'Youngi'

Shuberl

Hybrids (pink flowered)

A. globro

Belulo

Hybrids (white flowered)

Appendix A

Hybrids

P. moocki

3b

P. virginiono melonocorpo'Shubert'

Monchurion

HOPHORNBEAM

Aesculus

2b

'Almey','Kelsey','Rodiont'

Siberion

2b

'Gorry', Red Splendo/,'Rudolph','Selkirk',
'Thunderchild'

utAc

Prunus

2b

Americon

'Dolgo','Rosthern','Tonner'

LINDEN (Bosswood)

2

Joponese Tree

M. boccoto mondshurico

2

Molus

M. boccoto

Dropmore

2

O. virginiono

2b

MOUNTAIN ASH

Littleleof

Mongolion

S. reticuloto

3

Americon

T. X flovescens'Dropmore'

Oslryo

2

Russion

T. cordoto (hordy slroin)

2

T. mongolico

Syringo

3

S. omericono

lllro

2

S. oucuporio'Rossico'

2

2

lb

Sorbus

J

2

2

2b

2b

lb

2b
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Showy

PINCHERRY

Ussurion

Common

S. decoro

P. ussuriensis

COMMON NAME

ARBORVITAE

P. pennsylvonico

FIR

Eostern

Pyrus

PINE

Bolsom

Prunus

CONIFEROUS TREES

Siberion

T. occidentolis

Ponderoso

TAXONOMICAL NAME

Appendix A

A. bolsomeo

Red

SPRUCE

Thujo (white cedor)

Scots

A. sibirico

rb

Swisstone

P. ponderoso

2

Blockhills

P. resinoso

Abies

Colorodo

P. sylvestis

tb

P. cembro

Norwoy

Plonts commonly odvertised notionolly which ore not recommended for Monitobo:

- Austrion pine, Pinus nigro
- Bobylon weeping willow, So/ix bobylonico
- Cotolpo, Cofoþo sp.
- Crimson King mople, Acer plotonoides 'Crimson King'
- Flowering dogwood, Cornus florido
- Ginko (Moidenhoir tree). Ginko bilobo
- Goldenchointree. Loburnum sp.
- Goldenrointree, Koelreuterio pontculoto
- Honeylocust,G/edifsiolrioconfhos
- Joponese mople, Acer polmotum

White

Pinus

P. glouco densoto

HARDINESS
ZONE

P. pungens cvs'Hoopsi','Koster','Moerheim',
'Morden'

P. obies

P. glouco

2

Piceo

I

2

2b

2b

2

2

2

2

2

I

1?9



Joponese rose (living fence), Roso mulfifloro
Kenlucky coffeetree, Gymnoclodus dioico
Lombordy poplor, Popu/us nigro'ltolico'
Privits, Ligusfrum sp.
Redbud, Cercrs conodensis
Rose of Shoron, Hybiscus syriocus
Silver fir, Abies concolor
Tree of Heoven, Ailonthus o/ilssimo

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Reference:
Forestry Bronch. Recommended Trees. 2003. On-Line. lnternet. 24 Mor. 2003.
Avoilo ble : www.city.wínnipeg. mb.co/PWDForestry/hordy_z.html.

Appendix A

130



Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Appendix B

Appendix B

Species list for Riverbotlom Forest
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A species lisl wos olso complied of only the river bottom forest portion of Stephen Jubo

Pork.

Trees

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Acer neoundo vor. interius

ies Common Nome

¡-roxinus pen nsylvo nico
iolix sp.
)opulus delloides vor.
¡ccidentolis
Ulmus omericono

Shrub

lornus stolonifero
_ontcero sÞ.

t4onitobo Mople

Herbs

3reen Ash

vVillow

\rclium lopoo

)loins Cotlonwood

\rtemisio absinthium
\slrooolus dcnicus

\mericon elm

lrossico kober
lomoonulo roounculoides
lopsello burso-postoris

?ecl-ocier cloowoocl

lhenopodium olbum
3irsium oryense

'lonevsuckle

Convolvulus sepium

Nome

Echinocvstis loboto
-lelionthus sp.

Common burdock

Loctuco seniolo

Absinlhe

Loooulo echinoto

Purple Milk-Vetch

-eoidium densiflorum

/Vild Muslord

-vthrum solicorio

lreeoino Bluebell

vlolvo neolecto

iheoherds-ourse

vlelilolus indico

-ombs-Quorters

vlentho oryensÌs

lonodo thislle

fxolis stricto

Jedce bindweed

)orf henocissus ouinouefolîo

rVild cucumber

'lontooo moior

ìunflower

Polvqonum omohibium

-obed Pricklv Lettuce

Polvoonum oviculore

lluebur

?otentillo onserino

Common Peooer-Gross

ìonunculus mocounii

)urole looseslrife

Roohonus sotivus

Rumex crisous

Sommon Mollow
fellow Sweet-clover

?umex so.

:ield minl
fellow wood-sonel
y'iroinio creeoer

ommon olontoin
/y'oter Smortweed
)oorweed
ìilverweed
Vlocoun
rVild Rodish

urled dock
rVild Rhuborb

13L



iculellorio qolericuloto

ìolonum dulcomoro
ìonchus orvensis

itochvs Þolustris

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenf

onocetum vuloore
oroxocum officinole
lholicirum dosvccroum
lhlospi oryense
kifolium reDens

Jrlico dioico vor. orocero

Gross

Sommon skullcop

Siltersweei
)erenniol sow-thislle

\oroovron reoens

ies Common Nome

Vorsh hedqe-netlle

\mbrosio osilostochvo
Jromus inermis

onsv

Dondelion

)holoris minor

loll meodow-rue

ìetnrin viridic

itinkweed

Sedge

//hite clover

Species Common Nome

ìlinoino nettle

Species Common Nome

3uock- oross. Couch-oross
)erenniol Rooweed
ìmoolh brome

Reference:
Noturolist Services Bronch, Cily of Winnipeg Community Services Deportment. Slephen
Jubo Pork - River View North 22. Winnipeg: City of Winnipeg, 199ó.

iltle seed conory oross

Appendix B

3reen Foxloil
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Appendix C

Appendix C
Tree lnvenlory Work Sheels
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Sn:dy Site:

Cruiser:

Date:

Tree
ID#

TREE ¡NVENTORY SHEET

Pub
Priv

3

1

Species

6

7

I

9

Trunk Diâmote¡

Inches Class

11

t2

13

Appendix C

Ht,
Clas

16

t7

Red.
rlt.

18

19

Heâ.lth

2¡l

Con-flict
Cover

23

21

Grcund

25

DBII Class: }It. Class:
1 = <10 inches 1 = <15 feet
2 = 10-20 inches 2 = 15-35 feet

3 = >20 inches 3 = >35 feet

Health Class:
I = Dead/Dying
2 = Poor
3 = Fair
4 = Good
5 = Excellent

Conflicts:
1 = Pot. overhead wircs
2 = Ex. overhead wires
3 = Smcture(speci&)
4 = Sidewalk
5 = Othe¡ t¡ee

Grd Cover:
1= Shrub
2= Græs

3= Pevement

4= Exp Soil
5= Mulch
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Forst Parch ID:

Cruiser:

Dare:

Map #:

Plot Merhod

Sub-PIot Featur€s (within a 5.3 foot ndius Êorn plot centa)

FOREST PATCH INVENTORY SI{EET

Bae Soil %

Plot Featües (ues the ocular rube to count hits rvithin a mdius of 26-3 feet Êom plot ccnter)

Superviso¡:

Downed t¡ce count on the grouncl (>3" diameter md >10'long):
Lurdscrpe Position (circle one): Uplurd Midslope Botrom
Lmdscape rlspect or dircr:tion slope is facing (circle one): N S E

Tree Species Featües (wittrin a radius of 26.3 feer)

Oveßtorj¡ Cover % (>25 feet tall)

Page

Fo¡est Litter %

Plor #:

Plot Coords:

of

Appendix C

#

Rock Cover o/c

Spoci€s Trunk
DiâEeter"

Undeßtory Cover % (3-25 feet tell)

Gþünd Covêr¡/.

Crom
Dominance

CrownDominance: Cavities:
D = dominæt
C = co-domimt

H€alth

w

Notes: Do not meirure r¡ees < 1" DBH

NW

Cavities

NE

Y=yes
N=no

sw

Height of
Dohinânt

SE

Bio - Features Observed within che Plot (check box if ye$ Healtl: Class:
ú Burows ! Rock Crevices D Caves 1 = Dead/Dyi¡g
E Fence Rows ! Seeps/Spring E Trails 2 = Live
E Strem: ! Nests

Comments

E Rock Piles
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Appendix D

Appendix D

Pre-Design Tree lnvenlory Dolo ond Field Mop

137



Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

study sitê: Slephen Jubo Park

oote:Seplember 22,2f02
shêel No. : SJP#ì

TFe
tD#

I

TREE INVENTORY SHEEf

2

Pub.l
Priv-

3

I

4

2

5

RJb.

tub.

6

4

ÞJb.

7

5

PUb.

Specles

NÕrlhwésl PoDldr

I

6

Norlhwesl PoÞlor

tub

I

7

Norlhwesl Poplor

PtJb:

I

to
l1

NorlhwesJ PoÞlor

RJb.

9

12

tub.

to

ïrunk Dlúneler
lnches closs.

't3

tub,

ìl

Bosswood

Norihwest PoÞlor

l4

RrÞ

Green Ash

l2

'15

ì3

FJb,,

12

'tó

Pub.

t4

Green Ash

Monlfobo MoDle

Appendix D

17

tub.

t5

t2

l8

tub.

Green Ash

l6

2

IJ

Helght

Feet Closs

19

t7

Greeñ Ash

Rrb.

ì

Slephen JLito Pqk

m

Green,ash

tub.

2

Õi

I

21

l9

59

Rrb.

Green.Ash

2

,./;:!.+/Í|/j

Sllver Mople

4

2.

n

2

4

S¡lver MaDle

23

MonlTobo Mople

tuÞ.

21

I

2l

24

MonlTobo ¡vlople

22

59

Pub-

Réd. HT.

I

if ¡f rß!4n-e-áÊ.FÊQ.,i*ãf

2

5

25

23

Rrb-

5

24

PUb.

3

no

o

4A

25

tub.

Bc6swood

DBH Closs: Helght Closs:

ì=<lO lnches 'l=<15 feel
2=10-2O hches 2=1535 feel
á=>20 inches 3=>35 feel

Heollh

I

no

l0

2

19

tub.

Bè6swood

21

no

2

35

RJþ.

Bosswood

Confllcl
Cover

32

no

2

30

Norlhwesl Poplor

Bcssiwoôd

2

no

o

30

2

Norlhwesl Poplor

tz

no

2

30

Northwesl PoDlor

3

Ground
Cover

no

2

30

I

no

2

6

2

Ë,?.È.\{irì

ì4

nô

2

48

2

I

no

2

no

9

2

2

2

l4

no

2

,l

'13

no

2

)J

ì

2

l4

no

2

4

2

no

73

2

2

no

Heollh cfoss:.

ì=Deqd/Dyrng
2=Paot

J=FOI

4=Go.od

5=Exceilenl

tìle: Treò hùénloryi6
Tob: SJP#1

¿Õ

2

2

no

4

2

5A

4

2

7.4

2

nô

2

74

2

no

i.¿.i.?.:tîit!!¡

1,4

2

no

2

no

2

2

'l;"?,ia).iè.t/1.11

no

4

4

no

Confllcls:

ì=Pol. Overheod wlres

2=Ex. Overheod wlres

e=Struci'Jre(speclfy]

4=Sldewôlk.

5=oiher tree

4

no

4

2

2

I

l

2

Grd- Cover
'I 
=Shrub

2=Gross

3=Povement
a=Êxp. Só¡l

5=Mulch

2

2
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sludy sllei Stephen Juþo Pork

Dote:September 22,fr02
sheet Nó, : SJP#2 - PIANTING BED # I

Treé
tD#

1

2

TREE INVENTORY SHEEf

p1

PUÞ./

Prtv.

3

p2

4

D3

s,

PUþ.

ô4

tub.

6

pÞ

7

Rib.

Spec¡es

p6

FJb.

I
p7

Rrb:

9

Bossavood

o8

ì0

tuó.

Bc6swood

p9

tub.

Bc6sWood

p

12

tub.

Bcesood

0

p

Irunk Ditrnefér
lnches Closs

l3

Pub.

Bcßswood,

p

t4

RJó.

B6Swoòd

2

p

l5

Monlfobo Mople
Bcssl¡/o0d

3

9

JO.

p

16

Monitobq Mopje

Rrb.

t0

p

Monltobo Mople

tub.

t7

r)

Pub.

I

Hélghl
téet. cli:s!

pl7 -

p29

6

3

Appendix D

tub.

Rosybloom

2

l8

I

Rosyþloôm

Rrb.

p30-
p42

9

23

19

Stepheñ JLbo Psk

Rosybloorr

I

PUb

I

n

Polnôore Fsh

Slberlon Elm

21

¿J

FJb.

2

4

2

Sibedon Elm

¡t

Red. l-lt.

2

23

2

Greên Æh

12

2

24

23

nO

t7

ì

25

Hælth

Polmôre Ash

no

t4

2

no

9

2

DBH Closs: Hèlght Closs: Hêolth Closs:: Confllcts: Grd. Corer
l=<l0lnches l=<15 feel l=Deod/Dylng l=Pof'Overheodwlres l=ShruÞ

2=lG2O Inches 2=1435 feet 2=Poot 2=Ex. Overheod wlres 2=Gross

3=>20 lnihes 3=>35 fðet 3=Folr 3=Slructure(spectfy) 3=Povdmenf
4=Good 4=SldèWolk. 4=Ex). Soll

s=e(cellênt s=Ofher tree s=Mulch

Flle: Tree hveòÎory.ls
Tob: SJP#2 PB#l

2

Conflld
Covèr

no

ló

2

z3

2

no

t8

2

26

l

no

2

26

7

2

Grciund
Cover

nô

I

26

2

no

&

2

6

no

2

I

nö

2

5

no

2

I

no

2

5

no

2

5

no

2

no
no

2

no

5

no

5

5

5

5

5

5
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sÌudy srtej Slephên Jubo POrk

Dote: Seplembet 28, nO2
sheel No. : SJP#3

Iree
tD#

1

TREE INVENTORY SHEEÍ

2

P!rO./

,Priv.

26

3

27

28

Rlb,.

5

tub:

6

.30

tub;

3l

Species

I
32

FJb.

9.

Bc6st/ood

10

tub.

Bcriswood

34

1',t

fubr

Bqsswoõd

't2

PUb.

Trunk Dlorneter

lnches Closs

'13

36

R-Jb.

Grêen Ash

37

ÞJb:

Bc6swood

15

Pub.

Bcsswood

't6

tub.

Bc6swood

'f;t:lð'i¿

14

Appendix D

17

ÞJb.

Green Ash

10

't8

4ì

Green Ash

I

Helght
Feet Closs

't9

4?

Green Ash

2

I

Stephen JL.bo Pqk

43

20

Rrb,.

I

3ó

Poplor

2J

21

44

¡lfra.B

Pvþ.

I

Poplor

2

45

RJb.

t!,â?PiiùêiERh1

ì

7

z3

23

46

Monifoþo Mople

Pub:

2

o

24

47

Monllobo Mople

tub.

Red. Ht.

t&Íßg

9

2

2w,

25

PJb.

s:È,*n

7

' DBH Closs: Helght Closs: Heotlh Closs: Confllcts: Grdi Coven

l=<loInches l=<15 feel l=DeodTDying l=Pol.Overheodwlres l=Shrub

2=10-20lnches 2=l'35feeT 2=Poot 2=Ex.Ovsheodwlres 2=Gicss

3=>2Olnches 3=>35 feet 3=Folr 3=Sfruclure(specify) 3=Povèmenf
4=Good 4=Sldewolk 4=Ðç' Soll

s=Excellenf S=Olher lree 5=Mulch

Flle: Tree hventcry.:b
Tob: SJP#3

Monliobo MoDIe

ÞJb-.

Bosswood

no

l5

50

Monllobo Mople

tì.|:tYY.ì-!

no
ffi
vt:3,!{æ$4¿v.\

Hælth

no

2

fiiPt¡t¡P.f

tó

5l

Monltobo Mople

2

21

Monitobo Maple

RJbì.

'í;s!tt-$_ãtaP,t$-g])ll¡l-o-:v.'{//á

2

Confllct
Cover

2

2',|

tub:

f.ÌÍ¡ìfi P,f,lt¡p:EÊ:liÞP,

.lÌÐ

2

no

2

21

no

t2

2

(þ

Ground
Cover

no

2

E

59

Bosswôôd

ì

no

2

2

2

nó

Poplor

2

no

2

2

no

2

/.itl/ll,l,rr,.1;ll

25

2

2

nô

,]9:Tli,#/,'2

ZJ

2

no

2

2

2

2

7

?.!.//r/./r,/:tr

22

2

t5

llj,?,tl/l!¡i

2

22

2

no

2

r9

no

I

2

,äít!;,øtÍi,

2

no

2

2

2

nô

2

22

no

2

48

!.lj;lttrilil,)

no

4

no

4

2

3

ï¿t;t:;i]

no

4

no

4

4

7/;lti.

Ytê.#tíí/.!Å

114:f/iþ:Øíf,i

4

4

4

I

2

4

2
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study sne: Slephen Jubo Pork

oote:,Sep le mb er 28, NO2

Sheet No. : SJP#4

Irge
tD#

1

TREE INVENTORY SHEET

2

3

PYo./
Priv-

52

4

54

PUb.

5

ó

tub
Rrb

56

7

Specles

I

FJb:

Slberion Elm

9

tub.

S¡þerlon Elm

lo

fubr

59

594

't¡

tub.

Green Ash

Amur C¡ìerry

12

óo

PUb-

Trunk Dicrneler
lnch* clß

ót

13

Greên Æh

ÞJb.

14

tub.

Gteen Æh

15

63

tub.

Green Fsh

9

Slþerian Elm

u

1ó

tub.

t0

Slbefôn Elm

17

65

FJb.

E
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Siberion Elm

66

l8

tub.

I

l'lelghl
Fêet Closs

67

I9

tub.

2

W¡l¡ows

7

20

Stephen Jüio Pùk

6A

FJb

W¡llows

7

32

21

69

Pub.

Wlllows

7

2.

70

R.,b¡-

Wlllaws

I

7'l

23

Rlb:

Wlllôws

2

26

24

72

tub.

Red. Hl.

'ì0

2

wlllows

26

25

Puþ.

73

41

Willows

2

74

tub

no

2

Poplor

Pub.

Heo[h

2

DBH Closs: Height Closs: Heolth Closs: Confllc'ls: Grd. Covêt:
l=<ìO lnches l=<15 feel l=Deod/Dyng l=Pot. Overheod w¡res l=Shrub
2=10-20 ¡nches 2=15'35 feel 2=Poor 2=Ex. Overheod w¡res 2=crc6s
3=>20 inches 3=>35 feel 3=Foir 3=Struclure{spec¡fyJ 3=Povement

4=Good 4=Sldewolk 4=Elp. Soil

s=Excellent s=Ofher Iree s=Mulch

Flle: Treo hvehlory.¡b
lob: SJP#4

46

no

2

Poplor

32

Rrb:

3

40

no

2

PoÞlor

32

PUb

Green Ash

2

30'

ConflicJ
Cover

no

2

Green Ash

3

no

45

2

Green Ash

no

2

35

Green Ash

2

Ground
Cover

no

ll

z

35

Green Æh

no

t0

2

35

2

ño

ì0

2

2

no

2

I

2

2

2

no

2

2

2

no

7

2

48

2

no

7

.48

2

2

no

7

2

46

2

no

3

30

2

4

no

2

no

no

2

no

2

30

4

no

2

4

nô

2

4

no

2

nô

4

no

4

4

no

4

4

À

4

4

2

2

2

2
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srudy site: SÌephen Jubo. Pork

oote:,Seplemb ei 28, 2OO2

sheet No. :SJP#5

ïree
tD#
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TREE INVENTORY SHEET
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Prtv-

3
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RJbt.

5

ó

/8

tub.
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tub,
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9

PUþ.
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Green Ash

FJb,
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Green Ash
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87

Green Ash
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tub.
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tub:
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9
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Slberion Elm

90

18

Pub.

'I

Helght
teel closs

9l

t9

tub

2

ó

Willow

Slephen JLlf,o Pok

20

Pub-

Wlllôw

æ

21

ql

RJb

)5

7

Wlllow

2

94

P'Jb

7

25

Wlllow

23

95

Pub:

7

2

Wlllow

x)

24

96

tub.

Red' Fll.

.2

7

WÌllow

25

22

97

PUþ

4

2

Wlllow

98

Green ¡sh

Pub.

no

22.5

5

2

Green Ash

RJb.

4.5

HeoÌth

DBH Closs: Helght Closs: Hêolth Closs: Confllcts: Grd. Cover
l=<ìOlnches l=<l5 feet ì=Deod/Dyng l=Pol.Overheodwlres ì=Shrub
2=]0-æ lnches 2=1535 feel z=?oot 2=Ex. Overheod wlres 2=Grc6s

3=>20 lnches 3=>35 feel 3=Foir 3=S1ructure(spec¡fyl 3=Povemenl
4=cood a=Sldewcilü 4=Dp. Soil

s=E(cellenl s=Olher lree s=Mulch

Flle: Tree hvenlory.)ß
ToÞ: SJP#5

no

2

tub.

Green Æh

4.5

nô

22.5

2

Green ¡sh

4.5

Conflict
Covef

no

2

27

Gieén,ash

no

2

27

Green.Ash

no

À

2

27

Green Ash

8.5

Ground
Cover

no

2

27

8.5

nô

2

27

no

7

2

27

2

no

5

2

27

2.

no

5

2

27

2

no

2)5

5

2

2

no

22.5

?

2

no

2

35

2

no

2

35

I

no

2

2

35

no

2

35

2

no

2

2

nô

2

no

2

no

2

2

no

2

no
nô

2

2

2

2

2

2

2

2

2



Urbon Ecologicol Anolysis of Slephen Jubo Pqrk: A Pre-Design ond Post-Design Assessmenl

sludy sire: Slephen Jubo Pork

oote: OCTOBER ó;N2
sheet No. : SJP#ó - PLANTING BED #2

Iree
tD#

1

TREE INVENTORY SHEFf

2

p43o

Pub./
Priv.

3

p43þ

4

p€

RJb-

5
w

6

PUþ

p45

tub.

7

Þ46a

Species

RJb

I
p46

Scott's Plne

RJb.

9.

p47

Scotl's P¡ne

10

tub,

p48

tub,

ll

Sprucê

p49

t2

PUb.

p50

Spruce

ïrunk Dltrneler
lnches Closs

l3

RJb.

Spruce

p5l

14

Rrb.

p52

Spruce

15

tub.

p52o

Sprucê

1ó

tub.

p52b

Spruce

5

'17

tub.

Appendix D

2

Spruce

p53

18

Pub.

,l

Hélghl
Fee+ Clß

4

Spruce

p54

Sllvêr Mople

t9

tub.

ì

p55

2

Sllver Mople

Stephen JL.bo Prk

m

RJb.

p5ó

n

21

tub.

2

Þ57

Spruce

æ.

16

Rrb.

Bqssiwood

5

Þ58

23

RJb:

8c6swoöd

p59

2

I

24

12

Red. Ht.

tub.

Spruce

2

p'ó0

25

7

PUb,

Spruce

7

pól

7

tub.

no

7

Spruce

p62

Rb.

B6sood

H€!'olth

DBH Closs: Helght Closs: Heollh Closs: Conf¡lcts: crd. Cover
l=<lolnches - . l=<15 feel ì=Deod/Dfng. ì=Pot.Overheodw¡res l=Shrub

2=10-æ lnches 2='1535 feel 2=Póor 2=Ex. Overhèod wlres 2=crc6s

3=>20 lnches 3=>35 feet 3=Fok 3=Slruclure{speclfy) 3=Povement
4=Good 4=Sldewolk 4=E)q). Soll

S=Excelleni s=Olher lree s=Mulch

tlls: ïree hveä|ory.)ß
Tob: SJP#ó PBtf2

no

2

PuÞ.

t5

no

SÞruce

7

Rrbt.

12

connlcf
Cover

no

Sprucê

7

Monllobo Mople
Greêñ Ash

7

no

2

no

34

Green Ash

Ground
Cover

no

to

Green.Ash

no

7

2

no

Jf,

2

no

ì

ì

no

4

I

2

nô

o

2

35

4

no

4

no

9

4

no

2

no

4

'2

33

4

no
no

4

no
no

4

2

4

no

2

4

no

4

ño

4

no

4

no

4

4

4

4

4

4

4

4

4

143



Urbon Ecologicol Anolysis of Siephen Jubo Pork; A Pre-Design qnd Post-Design Assessmenl

srudy sBe: SÌephen Jubo Pork

DoteiQCTOBER 12,2002

sheèt No. : SJP#Z

Iree
tD#

'I

TREE INVENTORY SHEET

2

99

Pub:/
Prtv-

3

t00

4

ì01

RJb.

5

t02

tub.

6

l6

7'

tub

t04

Monllobo MoÞle

Speclê

PUb

I
t05

Monllob.o Mople

tub.

9.

Monllobo tvlople

l0

t06

PUb;

l07

t1

fub,

Monllobo 
^¡oDle

'108

Monlloþo Mople

12

Rrb:

t09

ïrunk DlomeÌer
lnch6 Clôss.

Monl.toþo Mople

't3

tub.

Monltobo Mople

14

tub.

ì0

15

Pub.

n

I

t6

tub:

Green Ash

2

t8

't7

RJbt.

Grèen,ash

l3

Appendix D

t5

Mqnllobo Mople

t8

Pub.

Green Ash

14

2

Hêlght
Feel clcs

12

I9

tub.

Monlloþo tulople

2

5

17

20

Stephen JL.bo Põk

MohllôbÕ MÕôle

rìJÞ.

ló

ì8

21

34

Monl.toÞo Mople

RJb.

2

7

t2

2.

ñ

Monltobo Mople

t8

PUb.

2

23

5

35

Rltr:

2

o

2

I

collonwood

24

tn

u

Puþ.

Red: l-ll-

2

2

7

25

34

Pub,

2t

I

17

Poplor

2

PJb

22

30

no

2

123

Poplor

PUb.

Heolth

DBH Closs: Helght Closs: Heolth Closs: Conf¡lcts: Grd. Cove[
l=<.ìO ¡ncheq ì=<15 feel l=Deod/Dying l=Pol. Overheod wlres l=Shrub

2=l Gæ ¡nches 2= 1535 feel 2=Poor 2=Ex. Ov€rheod wlres 2=GrcEs

3=>20 lnches 3=>35 feel 3=Fok 3=Slruclure(speclfy] 3=Povemenl
4=Good 4=Sldewolk 4=Þp. Soil

s=Excellenl s=Olher lree 5=Mulch

Flle: Tree hventory.!s
Tob: SJ P#7

no

2

Poplor

N

Rrlr:

2

no

n

2

Popìor

Ð

tub.

Monllobo Mople

3

Confllcf
Cover

f¡O

'tó

Poplor

2

Monltobo Mople

no

2/

2

u

Monllobo Mople

2

no

ll

2

2

Grounc
Cover

no

9

BosswoÒd

no

6

2

2

2

no

12

ñ

2

2

2

I

no

2

50

2

2

no

,|

2

4A

2

2

2

no

lo

2

4A

2

2

2

no

lì

48

2

ño

ll

48

2

2

no

4A

2

2

no

3

24

2

2

no

2

no

24

2

no

.24

2

no

2

no

2

2

2

no

2

ôo

2

no
no

2

2

2

2

2

2

2

2

2

14L



Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

stûdy sile: SÌephen Jubs Pork

oote: OCTOBER l2tnO2
sheêt No. : SJP#B

Tree
tD#

1

2

TREE INVENTORY SHEET

3

Pub./
Prtú.

24

4

PÚb.

5

tub.

6

tub:

7

28

0

RJb.

Specles

29

130

ÊJb.

Green ¡sh

9

Collonwood

10

ì31

PUÞ.

Cotlonwood

132

l1

PuÞ.

Monltobo Mople

ì33

12

Mqnllobo Mople

FJb.

134

Trunk Dlcû-neler

lh,ches ClcÉs

13

tub.

Sllvei Maple

t35

14

tub.

Sllver Mople

t3ó

'15

RJb;

Sllver Moóle

tð7

'ló

Rb.

14

Silver.Mqple

138

17

FJb.

t6

Sllver Mople

t8

PUb.

Appendix D

ì

Helghl
Feel Closs

t2

Sllver. Mople

t40

tub.

2

l9

t9

Sllvër Maple

t4ì

PUb.

2

SleÞhen JLbo Pcrk

gol -

t7

Sllver Mople

20

PUÞ

l8

qo

21

50

Green,Ash

Pub.

2

t8

n

2.

142

50

Çreen Ásh

2

t8

PULi.

2

Slberloh Elm

23

34

I43'

Monllobo Mople

Red. Ht.

2

22

1430

24

30

Pr.tÞ,

Mqnitobo Mople

2

ì43b

25

25

A

tub.

2

no

il

2

25

144

RJb,

HeolTh

no

l7

l44a

Gieen Ash

2

25

RJb.

DBH Closs: Helght Closs: Heolth Closs: Confllcfs: Grd. Cover
l=<lo lnches 1=<I5 feet l=DeodiDlnS l=Pol. Overheod wlres l=Shrub

2=1Gæ lnches 2=1F35 feeT 2=Poo¡ 2=Ex. Overheod wlres 2=Grc6s

3=>20 lnches 3=>35 feel 3=Fok 3=SJRJcture(speclfyl 3=Povemenl
4=G'oo.d 4=Sldewolk 4=Eþ..Soll
s=E{cellenl s=Olher Tree s=Mulch

Flle: Tres hveäiory,!ß
Tob: SJP#8

no

2

I

25

Pub.

Bcsswood

2

Confllct
Covér

no

I

2

25

tub.

Bcsswo0d

2

no

to

2

25

BoSswood

no

2

6

25

Bc6swood

Ground
Cover.

Collonwood

no

2

I

25

no

Coltonwood

2

I

no

2

25

2

no

2

2

no

2

4

25

l

2

no

4

2

25

2

nÕ

4

2

2

no

l4

2

54

2

no

2

t0

no

2

t4

3

'I

nô

2

t4

3

2

no

t4

2

no

2

55

rio

2

2

no

2

no
no

2

no

¿.

no

2

2

2

2

2

2

2

2

145



Urbon Ecologicol Anolysis of Sfephen Jubo Pork: A Pre-Design ond Posl-Design Assessment

study sitê: Slephen Jubo. Pork

oote: OCTOBER n, 2f02
sheetNo.:SJP#9- PLANTING BED #3

lree
tD#

1

TREE INVENTORY SHEET

2

Þ63

3

Pub.i
Priv.

Þ64

4

p65

PUÞ.

5

p66

Puþ.

6

p67

tub,

7

p68

Specles

I

PUb

p69

RJb.

9

Poplor

p70

Silver Mople

10

tub.

1l

Bc6s:wood

Pub,

12

tub.

Bcsswood

Trunk Dløneier
lnches Closs

Sllver Mople

l3

Sllver Mople

't4

Sllver Moplê

15

1ó

'ìó

Bcsswood

t8

17

5

Appendix D

't8

2

Helght
Feet Closs

7

l9

2

ì3

20

Siephen JLbo Pqk

2

l8

55

21

ì4

40

2.

2

Ò

t5

23

2

Ì5

24

Réd. Ht.

2

J

26

25

2

2

26

no

26

Hæhh

no

DBH Closs: Helght Closs: Heollh Cldss: confllcts: Grd. Cover
l=<ìO lnches l=<ì5 feel l=Deod/Dfng ì=Pol. OverheÕd wlres l=Shrub

2=ì0-20 lnches 2=Ì435 feel 2=Poor 2=Ex. Overheod wlres 2=GrcEs

3=>2O lnches 3=>35 feet 3=Folr 3=Sfrucfure(speci¡/) 3=Povemenl
4=Good 4=Sldewolk 4=Ei{9. Soll

s=EKcelleñt s=Olher lree s=Mulch

tlle: Tree hvent¡1ry.:b
Tob: SJP#9 PB#3

2

l5

no
ño.

Conñld
Cover

2

nÕ

2

no
no

Ground
Cover

no

4

4

4

4

4

4

4

146



Urbon Ecologicol Anolysis of Siephen Jubo Pork: A Pre-Design ond Post-Design Assessment

sfudy site: Slephen Jubo Pork

oote: OGTOBER 13, nO2
sheet No. :SJP#10

Tree
lo*

I

TREE INVENTORY SHEEÍ

2

t45

PYu./
Priv-

3
146

4

147

PUb.

5

148

Pubr-

6

t49

Pubì'

7,

Spêcles

tub:

I

50

Green ¡sh

PUÕ.

9.

5t

Green Ash

l0

PUb.

11

Gréèn Ash

tub:
Pub

Green Ásh

12

54

Irunk t
lnches

Greên Æh

13

RJb.

55

l4

RJb.

Greeñ Ásh

5ó

15

lometer
Closs.

Green Ash

Rrb.

57

Potmore Ásh

tub

tó

6

tub

17

Green Ash

59

Appendix D

5

Sllver Mople

t60

l8

tub.

Helghl
Feet closs

7

Silvêr Mople

't61

t9

RJb,-

7

Sllver Mople

Slephen JLbo Prk

20

t62

ÞJb.

5

Silvei MoÞle

ì9

2'l

ró3

tub.

7

Sllver Maple

2.

164

t9

Pub,

l5

23

l9

ló5

Puþ.

B6sWoód

2

24

ì?

t66

PUb.

Reil. l-ll.

BC6sìwood

2

25

t9

167

PUþ.

Bc6swood

2

12

2

ìéa

t9

ÞJb-

Bosswood

no

ì

t5

2

169

ì9

RoSybloom

tub.

HêolÌh

DBH Closs: HelghÌ Closs: HeofÌh Closs: Confllds: Grd. Cover
1=<lO lnches ì=<15 feel l=Deod/Dyrng t=Pot. Overheod wlres l=Shrub

2=ìO-æ lnches 2='1535 feel 2=Poor 2=Ex- Overhèod wkes 2=Grcss

3=>20 lnches 3=>á5 feet 3=Folr 3=S1ruc1ure(specity) 3=Povement
4=Good 4=Sldewolk 4=ûp, Soil

s=Excellent s=Other lree s=Mulch

tlle: Tree hventory.:ß
Tò: SJP#'lO

21

no

2

t9

Rosvbloom

ÞJb.

2

no

n

2

tub.

t9

Rosvbloom

2

nÕ

Conflld
Covet

ì3

2

SIlver Mople

no

14

2

2

Sllver MoÞle

2

no

ì3

Sllver Mople

2

2

Ground
Cover

2

no

ì3

Sllver Mople

2

2

no

t2

2

2

2

no

9

2

n

2

2

22

no

2

n

2

2

no

2

b

2

ì

no

n

2

24

no

2

2

t5

2'

2

no

l0

2

t5

2

2

no

2

2

no

I

18

2

2

no

l5

no

2

I

2

no

2

25

2

no

2

no

2

no

2

2

no
no
nô

2

2

2

2

2

2

2

2

147



Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

study stte: Slephen Jubo Pork

oole: OCTOBER 13, nO2
sheêt No. : SJP#l ì

lree
tD#

I

TREE INVENTORY SHEET

2

Pub./
Prtu.

3

70

4

7l
tub.

5

72

FJb.

6

RJb;

7

74

Spedes

Rrb.

I

75

Sllver Mople

tub.

I

76

RJÞ.

lo

Green Ash

77

11

Rrb.

Green Ash

7ø

12

tub.

Green Ash

79

Irunk Dlqnêler
lnchs Clos

l3

180

Rrb.

Green Æh

l8l

Green Ash

PUb.

t82

l4

PUb:

Green Ash

39

183 -
197

Rrb.

Green,Ash

5

E

'16

Green ¡sh

7

t98

t7

Green ¡sh

Appendix D

3

Helghl
FeeÌ Clds

PUb.

7

199

t8

Gleen,qsh

rc

19

Green.Ash

RJb

SteÞhen JLtro Pûk

6

26

2rJ1'

n

R-rb'.

Greeñ Æh

I

b2

2'l

PUþ.

6

26

2

tub.

PoÞlor

6

23

n4

26

PUb.

Red. tJt.

6

2

26

ñ5

24

PUb.

Wlllow

E

26

n6

25

tub.

no

Willow

6

2

Sllver Mople

n7

26

PJb.

Hællh

no

2

26

208

tub.

Green Ash

DBH Closs: Helght closs: Heollh closs: confllcts: Grd. covel:
l=<lþ tnches l=<15 feet t=Deod/Dytng l=pol. Overheod wtres l=ShruÞ

2=10-20 lnches 2=1S35 feeT 2=Poor 2=Ex. Overheqd wlres 2=Grcñ
q=>20 hches 3=>35 feel 3=Foìr 3=Sfrucfure(speclfyl 3=P.ovement

4=Good 4=Sldewolk 4=b{c. Soll.

s=Excellpnl s=olherlree S=Muich

Flte:'frèe hveñ|ory.)b
Tò: SJP#ì I

no

2

26

Rrb.

Green Ásh

tl

Connlcf
Covér

no

2

26

Green,ash

Puþ.

no

x)

2

Greeô Ash

no

73

2

2

26

Grõund
CoVet

5ó

no

2

Pôblõr

no

l5

2

Poplor

3

41

no

4

2

Poplor

3

2

no

6

26

2

2

no

I

2

no

5

2

t5

2

2

12

2

t9

no

2

7

2

le

2

2

no

2

t9

2

2

no

2

l9

I

2

no

2

2

no

2

2

no

2

2

no

3

no
no

2

no

2

no

2

no

2

2

2

2

2

2

2

2

2
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Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posl-Design Assessmenl

study srte: Stephen Jubo Pork

Dore: OCTOBER ß,m2
sheet No.:SJP#.ì2

TREE INVENTORY SHEET

lree
IDË

t
2

n9

Pub./
Priv.

3
no

4
2ll

PUb.

5

Pub.

6

2t3

Pub.

7

2:t4

I

PUÞ.

Specles

215

Pub.

MonlTobo Mople

9

2t6

Poplor

'10

MonlToþo MÕple

Pub-

217

11

Puþ.

Monltoþq Mople

2ta

12

PUb.

Monltoþo Mople

Irunk Dlometer
lnches Closs

219

13

Pub.

MÕnllobo MoDle

7n

T4

Monìloþo Mople

PUb.

221

t5

lvlonllobo Mople

Pub.

11

222

t6

Pub.

Monllobo Mople

12

Appendix D

223

17

Pub.

Monltobo Mople

40

224

t0

Pub.

2

Helght
Fêêl Closs

))4

Stèphen JL-bo Pqk

19

Pub.

Green Ash

2

14

226

20'

Pub.

Green Ash

21

Green Ash

Monltoba Mople

PUþ.

2

t8

2

228

Pub.

Monltobo Mople

2

t2

229

23

Monilobo Mople

PUb.

ì

3

't6

zæ

24

¡i4onltoþo Mople

Pub.

Red. HL

2

21

2

33

25

lvìonilobo Mopfe

Prlö,

2

2

zÕt

tul,onllobo Maple

Pub;
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torest Potçh tD: Siephen Jubo Pork Forest Polch #l
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toresl Potch lD: Siephen Jubo Pork Forest Potch #2
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Forest Potch tD: Slephen Jubo Pork Forest Polch #3

oote::OCTOBER 19,nO2
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For€st PoÌch tD: Slephen Jubo Pork Forest Polch #4
oote.:OCTOBER 19,m2
PlcilMethod: QUodrol
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Forest Pot-ch tD: Slephen .Jubo Pork Forest Polch #4 supervlsõ¡: Roj¡nder Singh

oote: OCTOBER 19,nO2

PlotMethod: Quodrol
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Appendix E

Appendix E

How lo Moke ond Use o Clinomeler

l5ó



The moteriols needed:

Urbon Ecologicol Anolysis of Siephen Jubo Pork: A Pre-Design ond Post-Desígn Assessmenl

o Sodo Slrow
o Protroctor
o String or Threod
o Weight (o metol wosher works well)
o Mosking or Scofch Tope

How to ossemble:

How lo Moke o Clinomeler

Appendix E

Figure 51. How to ossemble o Clinomter.
Pholo by Author.

Stepl-Topethe
slrow lo the
stroight edge of
fhe protector. The
strow will oct os the
viewfinder.

Step2-Topeo
piece of slring lo
the mid poinl of
the proïeclor's
stroight edge.

Step3-Attochthe
weighl to the other
end of lhe string,
moking sure lhot
lhe slring is long
enough to cleor
the oreo where fhe
ongles ore
indicoted.
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Appendix F

Appendix F

An llluslroled Site Hislory
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The eorly mops of Winnipeg show where sfructures were locoled, but olso the

presence of vegetolion. especiolly trees. The species of trees thol moy hove grown long

the bonks of the rivers where probobly the some species thot exist there lodoy: Monitobo

Mople, Ash, Willows, Coltonwoods ond Elms. Whether the mops occounts ore occurote,

the locoiion of the trees wos mopped ond probobly used os on incentive to ottrocl

pioneers trovelling wesl.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

An lllustroted Site Hislory

This eorly mop of the future site of the City of Winnipeg cleorly shows how eoch

generotion leoves ils choroclerislics on the finol oppeoronce of o city (Figure 53). For

olthough more thon sixty yeors would poss before Winnipeg would become o city,

severol of its bosic feotures were firmly set during the developmeni of the norrow strip of

lond olong the wesl bonk of the Red River, north from lhe junction of the Red ond

Assiniboine (shown os "Ossiniboyne" on lhis mop) to Point Douglos ond the Scotch

setllements beyond (Artibise, 197 5, 5).

The junction of the Red ond Assiniboine Rivers hod been known throughout the

fur-troding communily os "The Forks" long before the North West Compony built Fort

GilbrolTor ond the Hudson's Boy Compony lheir smoll stores depot. But Point Douglos

wos occupied only ofier the onivol of the Selkirk Settlers, morking os it did the first white

settlement in Western Conodo (Artibise, 1975,5).

Some yeors prior to theír coming, the Hudson's Boy Compony hod built o siores

depot on the eost side of the ríver in lhe neighbourhood of The present doy St. Bonifoce

Hospitol ond it wos here thot Governor Miles Mocdonell ond his odvonce porty onived in

August I Bl2. As o consequence of their lote onivol of York Foclory the previous foll, the

porfy hod been forced to winter there ond reoched "The Forks" only o few weeks oheod

l8tó - Red River Settlement

Appendix G
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of the of lhe first porty of octuol settlers. The governor chose lond for the seltlement on

the wesl side of fhe Red River immediolely north of the long noÍrow point known os Point

Douglos, o mile below the North West Compony post of Fort Gibroltor which wos buill in

lBl0.

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmeni
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Figure 53. Plon of lhe seltlement on the Red River, os it wos in June 181ó. London. Engroved & printed by
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The selflers' forms, commencing some distonce norlh of the moin buildings on the

Point, were long norrow lots of opproximolely one hundred ocres, focing on the river,

running bock two miles, with onolher two miles beyond to be used os o "hoy privilege."

On the opposite side of the river eoch settler wos given o "wood lot" for his own use. The

west side of the Red River of this time wos neorly oll treeless ploin ond ii wos for this

reoson thol the Governor chose this porliculor locotion (Arlibise, 1975,5).

As loler mops will indicote, the city's bosic street pottern closely followed the

boundory lines of these eorly river lots. Both Portoge Avenue ond Moin Streel (Artibise,

1975,5):

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessmenl

Are Winnipeg's moin thoroughfores; ond
Followed the "Cort trock to Brondon House" ond the troil thoT ron northword
olong the Red River.

1872 - Villoge of Winnipeg

ln 1872, Winnipeg hod more thon seventy houses ond buildings (Figure 54). The

slreels ond roods - if one con speok of streets of oll - hod developed from former troils

ond lrocks, or followed the survey lines of the eorly river lots. Most of the sfreets, however,

were not surveyed prior to incorporotion in November 1873. The communily's moin

ovenue wos the old lroil between the Selkirk Settlement olong the Red River ond the

Hudson's Boy Compony posl of Upper Fort Gorry. Also, during this eorly period property-

owners often plonned sireets or poths occording lo their own wishes (Artibise, 1975,11).

The port of the "Moin Rood" north of "Portoge Rood" otfrocted most of the newly

onived troders. The buildings in this oreo often served o duol purpose, hoving o store or

office on the moin floor ond living quorters obove. Except for the Moin Rood ond some

slreets leoding to the river only o very smoll oreo wos built-up. Nolre Dome Slreet, for

exomple, hod over ten dwellings locoted on il ond Post Office Street olso hod severol

residentiol ond commerciol strucTures.

L6L
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Figure 54. Locolion ond idenlity of buildings in Villoge of Winnipeg, 1872. Complied by W¡ll E. lngersoll from mops,
records ond orchives. ln Monilobo Free Press, Nov.9 , 1922, p.22.
Artibise, Alon F.J. Winnipeg in mops, 1816 - 1972. Oltowo: Notionol Mop Collection, Public Archives of Conodo,
1975. p.12.

The only industriol oclivity engoged in by the community in lB72 wos milling. Two

lumber ond sowmills ond Andrew McDermol's old grislmill occupied sites olong the Red

River. These enterprises took odvontoge of river tronsportotion for receiving ond shipping

their moleriols ond finished products to seïtlements olong the Assiniboine ond Red Rivers

(Artibise, 1975,11).

Appendix G

*;,Ê',"e.
R¡Þ

{St-+

Before the coming of the roilwoy Winnipeg's populotion numbered

opproximotely ó,000. The built-up portion of lhe city hod exponded in two moin

direclions during the preceding decode: soulh of Portoge Avenue ond wesl of Moin

ló3
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Streel in the seclion bordered by Notre Dome to lhe south ond Alexonder To the north.

Mony of The lots close lo ond olong Moin Street were olso put into use (Artibise, 1975,19).

Moin Street, between Portoge Avenue ond Poinl Douglos, wos the centre of the

city's commerciol life even though the streel wos slill muddy, ils rood surfoce hoving

chonged little since lhe fíme it wos o troil (Artibise, 1975,19).

The moin industries of this time were sow ond flour mills, which becouse of eosy

occess to woter tronsportotion wos locoted olong lhe Red River. Winnipeg olso hod two

breweries lhot occupied siles of consideroble distonces from the built-up oreo, ond o

distillery ond o sodo woter foctory situoted in the centre of the city. With lhe obsence of

o suitoble supply of drinking woter, these business enterprises flourished. Also locoÌed in

the city's centre were two foundries ond lhree corrioge ond wogon monufoclurers. The

combined roilwoy-highwoy bridge in Figure 55 wos nol completed until 1B8l . lts inclusion

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Figure 55. Winnipeg, Monilobo. I BB0. Drown by T.M. Fowler. Pub. By J.J. Stoner, Modison, Wis. Beck & Pouli Lilh.,
Milwoukee, Wis.
Arlibise, Alon F.J. Winnipeg in mops, 1816 - 1972. Oltowo: Notionol Mop Collection, Public Archives of Conodo,
1975. p.20.
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on this mop, olong with the 1O,OOO-populotion figure, indicotes lhe "boosterism" of the

corfogropher or his employer (Artibise, 1975,19).

Urbon Ecologicol Anolysis of Stephen Jubo Pork: A Pre-Design ond Post-Design Assessment

1900 - Poinl Douglos

ln 1900, o photo token from Point Douglos looking south olong lhe Red River

showed thot oll the trees, probobly Monitobo Mople, Ash, Willows, Coitonwoods ond

Ëlms, were removed from its bonk (Figure 5ó). There were trees thot existed within the

urbon fobric of Winnipeg ot thot time.

:.:,..::r::.:t. a. :...

-......:,..,.:t!. a,.. .....

. l :.i: . ":- .:::

. :.::::.: . .:.. ..:, '..'

Figure 56. Photogroph circo ,l900 
looking south olong ihe Red River from Point Douglos.

Monilobo. Provinciol Archives of Monitobo. South form Poinl Douglos. Negotive Number N4551
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The oir photo in Figure 57 indicotes how ihe site hos become on industriol oreo

with spur roil lÌnes extending inlo the Eosi Exchonge. There is olso lhe presence of

vegetotion, which moy hove been predominontly Monitobo Mople, olong the Red River

thol wos not present in photo from the .l900 
from Point Douglos looking south olong ihe

Red River.

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Posl-Design Assessment

Air Pholo t 950

Appendix G

Figure 57. Air Photo from 1950. Site boundory in block outline. Scole: Nts.
Monilobo. Monitobo Conservolion: Lond lnformotion Centre, Conodo Mop Soles. Air photo token June 27,
r 950.
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Thirty-Three yeors loler, lorge while poTches ore cleorly visible in Figure 58 ond

were probobly the remnonl of building footprints lhol exisied in ihe ,l950 
oir photo. Site

inventory pictures token in 1982 by Lombord North Group indicote thol these white

potches were ot the time probobly used os porking lols (Figure 59 - ól ).

Urbon Ecclogicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessmenf

Air Photo 1983

Appendix G

Figure 58. Air Photo from 1983. Site boundory in block outline. Scole: Nts.
Monilobo. Moniiobo ConservoÌion: Lond lnformolion Centre, Conodo Mop Soles. Air photo loken April
23,1983.
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Figure 59. Seclion through bonk looking south lowords Bonnotyne Ave.
Lombord North Group. Downtown Riverbonk Pork. Winnipeg: Lombord North Group, 1992.

Figure ó0. Section through bonk ol Bonnolyne Ave.
Lombord North Group. Downlown Riverbonk Pork. Winnipeg: Lombord North Group, 1992

Appendix G

Figure ó'l. Porking on middle tenoce ond concrele pylons of CNR Bridge
Lombord Norlh Group. Downtown Riverbonk Pork. Winnipeg: Lombord
North Group, 1992.
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The officiol opening of Stephen Jubo Pork wos on October 14, 1983. To know

who Stephen Jubo wos, pleose refer to Appendix M. Figure ó0 below shows how lhe site

hos evolved from on induslriol oreo (Figure 62) to porking lots (Figure 58) to finolly o

public pork bosed on the design concept by Lombord North Group (Figure ó3 - óó). The

pothwoys ond trees ore visible.
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Air Photo 1988

Appendix G

Figure ó2. Air Photo from 1988. Sife boundory in block outline. Scole: Nts.
Monitobo. Monitobo Conservotion: Lond lnformolion Centre, Conodo Mop Soles. Air pholo token April
14. l9BB.
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Stephen Juba Park
Winñpeg, Manitoba
Sloyon Juba Psr* Is lhs t¡rst phaée.ol lhe dovslopmonl ot
a llnsâr rlvorbank park sysÌ6m ¡n Downtown Wlnnlpog. Tha
projacl was ¡nit¡alsd bylhs Manlloba A.R.C. Authorlly âs onè
componsnl ol l{s prograriì lo p¡èssf?e, prolecl, lniàçrei and
dgvglop tho nalurâ1, iacrèational and horltâgo rssourcas ol
the nãd Rìver Corldor.

Concepl for Slephen Jubo Pork

Tht mâlor componenls ûf Sleyon Jubå PÊÈ sre a SoutheÍn
snlfy årsâ sl lhb Proeotrchù Brldgâ, a large open park spaca
and amphithëatrs, soryl¡rg as thð tÞrmlnuó lo tfio formâl
slrâetscâpB almosphdro.of Bannslyn€ Avsr¡uo, atid.a rnull¡.
uso walorlþnl araa al Algxandor.Dock, snchor¡ng lie norlh
ond ot lhg palk. Slrbèt lumlluro, bollârds, bann6ß ând
slðvalpd birårdwalks â16 u66d lo prov¡ds coñt¡nuily snd to
enhanco lhe v¡suål ånd tuncllonal quålltles ot lhls urôan rlyer.
bank park,
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if

Figure ó3. Concept stotement for Slephen Jubo Pork by Lombord Norlh Group.
Lombord North Group. Downlown Riverbonk Pork. Winnipeg: Lombord Norlh Group, 1992.
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Concepl Sketches for Slephen Jubo Pork

Figure ó4. Looking south to the CNR Bridge.
Lombord Norlh Group. Downtown Riverbonk Pork.
Winnipeg: Lombord Norlh Group, 1992.

Appendix G

Figure óó. Looking south towords Provencher Bridge
Lombord Norlh Group. Downtown Riverbonk Pork.
Winnipeg: Lombord North Group, ì992.

Figure ó5. Looking north olong lhe river tenoces.
Lombord Norlh Group. Downlown Riverbonk Pork.
Winnipeg: Lombord North Group, 1992.
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l0 yeors loter the pork hos chonged very little from its opening doy, excepl for

the trees moturing (Figure 67). Ihe CN Roil Line hos been completely removed ond hos

provided the opporlunity for the Cíty of Winnipeg's next mojor londscope orchitecturol

project: Wolerfronl Drive.

Urbon Ecologícol Anolysís of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment

Air Pholo 1998

Appendix G

Figure ó7. Air Photo from 1998. Site boundory in block outline. Scole: Nts.
Winnipeg. City of Winnipeg Lond lnformotion Systems. Air pholo token spring l9BB.
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Appendix G
Stephen Jubo Pork Quolity Assessmenl
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ln Stephen Jubo Pork, there is o distinct visuol seporotion belween the pork oreo

ond the river boÌlom forest. This distinct visuol seporotion is creoled by hoving the gross

mown on lhe pork síde ond by ollowing grosses to be lefl uncut in the river botlom forest

porfion. An ossessment of quoliÌy of hobitot wos compleied for Stephen Jubo Pork on

July 3l , 1996. According to the Seine River Gotewoy Study, there ore four coÌegories

thot o site moy foll under, or o combinotion of, when performing o quolity of hobitot

ossessment:

Urbon Ecclogicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment

'A' Quolity Hobitot (Moximum Sensitivity to disturbonce): Virtuolly
undisturbed by mon or recovered io on extent where community
struclure ond composition is intoct ond reflects historicol noiurol
vegelotion ond wildlife hobitot. Other foctors exomined included soil
disturbonce, o high degree of notive vegetotion present ond conversely,
o lock of weedy or non-notive species.

"8" Quolity Hobitot (High Sensilivity to disturbonce): Light to moderote
disturbonce, for exomple, flood suppression (resulling in the
encroochment of non-notive species), moy hove o minimol omount of
weeds but moinloins o more noturol condilion where notive species ore
sfill the mojor vegetotive community.

¡¡Cil Quolily Hobitot (Low Sensitivity to dislurbonce): Moderole
disturbonce, o significonl number of weed species, which hove reploced
notive species, few notive species present. For exomple, on old
ogriculturol cleoring ThoT hos nol been used in recent times ond notive
plont species ore slowly reiurning, or on oreo thol is regulorly mowed.

"D" Quolity Hobilqt (Minimum Sensilivity to disturbonce): Heovily disturbed
site, the vegetotion is dominoted by weed species or obsent oll together.
None or very few nolive species presenf .

For Stephen Jubo Pork, the following description wos given, including which

cotegory the pork fell under in the quolity of hobitot ossessmenl:

This smoll norrow pork is clossified os river bollom forest.
The riverbonk, of the time of inventory, hod some monkey
lroils running olong to the horbour oreo. There is o long
high grovel poth suitoble for cycling. The first 100 feet from
Provencher Norlh were in poor condition ond designoïed
os B/C- quolily hobitot. There ore some lorge heritoge
cottonwoods in the pork. There wos olso o lot of purple
loosestrife noted of lhe lime of the invenlory. The
floodploin region is overgrown with weed species.
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ln oddition to lhe description of Stephen Jubo Pork given obove, o toble wos

complied which gove o subjective descriplion of the site (Toble l). Ascole of I to 10

wos used in which ihe higher lhe score, the higher volue thot chorocteristic hos. A plonl

lisl wos olso compiled ond con be refened to ín Appendix B.

Toble l. Hobilot Quolity Assessmenl

Urbon Ecclogícol Anolysis of Slephen jubo Pork: A Pre-Design ond Posf-Design Assessmeni

Community ïype
Ronk:
)lze:
Founol Diversítv:
:lorol Diversitv:
lxotics:
-lobitot Quolitv:
ioeciol Feotures:
solotion/Access:

Riverbotlom Foresl

Aeslhetics:
)isturbonce:
)otentiol Risks:

'ublic Usoqe:

C-B

Historic Volue:

4

Hobitol quolily ossessmenl conducted July 31, 199ó.
Winnipeg. Noturolist Services Bronch, City of Winnipeg
Community Services Deporlmenl. Steohen Jubo Pork -
River View Norlh 27. Winnipeg: City of Winnipeg, 1996.

3

7

5

5.5

Nit.

9

4

5

6

B

7
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Riverbonk Clqssificotion
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The City of Winnipeg's Plonning, Properly ond Development Deporiment

produced o "Riverbonk Slobilify Chorocterizotion Study for City Owned Riverbonks"

report for the Riverbonk Monogement Committee in 2000. The report developed five

bosic clossificolion oreos for cotegorizing The City's riverbonks: Foilure Controlled Bonks,

Erosion controlled bonks, Tronsiiion Bonks, Flood Ploin Bonks, ond Allered Bonks (Winnipeg

2000, rs).

According to this report, Siephen Jubo Pork riverbonks foll under two cotegories:

Foilure Controlled ond Altered Bonks, which ore described below ond is indicoted on the

mop on Figure 70 below (Winnipeg 2000. l5 ond 2l):

l. Foilure ConTrolled Bonks: Foilure controlled bonks ore ossocioted with
concove sections or outside bends of the river where mossive sections of
lhe bonk foíl ond slide into the river chonnel. These bonk foilures
incorporote the cohesive cloy rich or glociolocustrine soil deposits.
Riverbonk foilures ore deep-seoted exlending l2 to l5 meters below the
ground surfoce ond in some coses over B0 meters from the river's edge.
The principle foclors controlling riverbonk foilure include groundwoter,
river hydroulics ond progressive soil weokening.

2. Altered Bonks: These consist of ony of the mentioned riverbonk
clossificolion cotegories where remediol works hove been done to
improve bonk stobiliTy. Remediol works performed to olter the condition
of the bonk moy include slope regording, river edge erosion protection,
inslollotion of deep-seoted stobilizotion techniques such os sheor keys,
gronulor ribs. rock fill coissons or retoining woll. Altered bonks ore not
necessorily stoble bonks. ln some coses, odditionol works moy be
necessory To reolize long-term slobilizotion.

Urbon Ecologicol Anolysis of Slephen iubo Pork: A Pre-Design ond Posi-Design Assessmenf
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Soil Survey of Winnipeg qnd Morris ond Forl Gorry Cloy
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locustrine deposits. These deposits, which ore up to six or more feet thick, consist of

lominoted deposits vorying in lexture from very fine sondy loom to sondy cloy ond silty

cloy. Locustrine cloy, generolly voried, occurs beneoth these silty sedimenls (Ehrlich et

oil.1976,25). A complete description of Fort Gorry Cloy is listed Ín Figure72.

A chlorotic condiTion of certoin root ond gorden crops, ond olso trees ond shrubs,

is commonly observed due to fhe highly colcoreous nolure of the subsoil. The couse of

the chlorotic condilion is o nutrieni deficiency of moinly iron. The chief problems in the

monogement of the Fort Gorry soil consisl of lhe physicol problems connected with

surfoce droinoge ond with omeliorolion of the cloy surfoce soil, ond the fertiliTy problems

of phosphorus deficiency ond lime-induced chlorosis thot result from the excessive

omounts of lime in the subsoil. Nevertheless, with good soil monogement proctices these

soils con be mode produclive; especiolly if suitoble lime-loleront trees ore selected

(Ehrlich et ol. I 976,26).

The lopogrophy is very genily io genlly sloping; runoff is moderote ond

permeobility is vorioble in Ihe upper cloy ond silty loyers being dependent on lhe texture

ond lhickness of lhe strotified silty sediments (Micholyno 1975,38).

Locoted below is the soil texture composition for ihe Fort Gorry soil type

(Micholyno 1975,213):

l. Ah (top loyer)
o. Depth ronge: 0 lo lB cm
b. Composition: sond = 87", sill = 44%, cloy = 487"
c. Texïure = silty cloy

2.Bm (middle loyer)
b. Depth ronge: lB to 4ó cm
c. Composition:sond = l1 7", silt = 3ó %, cloy = 53%
d. Texture = cloy

3. Ck (bottom loyer)
'l 1. Depth ronge: 4ó to B0 cm
12. Composilion: sond = 9 %, sill = 39 7", cloy = 527
13. Texture = cloy

4. Ck (deeper loyer)
o. Depth ronge: B0 to 135 cm
b. Composition: sond = 9 7", silt = 50 %, cloy = 417"
c. Texlure = silty cloy

Urbon Ecclogicol Anolysís of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment
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J.1 Air Pollution Removol

Summory

Urbon Ecclogicol Anolysis of STephen iubo Pork: A Pre-Design ond Post-Design Assessment

The Air Pollution Removol progrom is bosed on reseorch conducled by Dovid Nowok,
PhD, of the USDA Foresl Service. Dr. Nowok developed o methodology to ossess lhe oir
pollulion removol copocily of urbon forests with respect to pollutonts such os Nitrogen
Dioxide (NOz), Sulfur Dioxide (SOz), Ozone (Os), Corbon Monoxide (CO), ond porticulote
moiter loss thon l0 microns (PMl0). Pollution removol is reporled in pounds. on on
onnuol bosis.

Removol rotes were estimoted for ten cities: Allonlo, Georgio; Austin, Texos; Boltimore,
Morylond; Boston, MA; Denver, CO; Milwouke, Wl; New York, NY; Philodelphio, PA;
Seottle, WA ond St. Louis, MO. The user is osked to identify the city neorest fhe oreo
being onolyzed, ond results from thot city is used. Or, the user con use on overoge of
resulfs from olllen cities.

The progrom estimotes the omouni of pollulion being deposited within o certoin given
study site bosed on pollution dolo from the neorest cify, ond then estimotes the removol
rofe bosed on the oreo of tree ond/or forest conopy coveroge on the site.

Technicol Melhodology

The methodology delermines o pollutont removol rote or flux (F) by mullÍplying Ìhe
deposition velocity (Vd) by the pollulion concenfroÌion (C).

F(g/cmzlsec) = Vo(cm/sec) x C(g/cm3)

The pollulont flux is then mulliplied by lhe oreo of the surfoce over periods in which the
pollutont is known to exisl over thol surfoce in order to estimote totol pollutont flux by
hour for thot surfoce. Hourly fluxes con be summed to estimole doily, monthly, or yeorly
fluxes.

CurrenTly, oir pollution estimotes generoted from ClTYgreen ore designed for urbon ond
suburbon forests. Therefore, esTimotes mode using ClTYgreen Wotershed Anolysis moy
over estimote conditions for rurol wotersheds.

Appendix J

References:

Atlonto, Georgio:
Austin, Texos:

Bollimore, MD:
Bosfon, MA:
Denver, CO:
Milwoukee, Wl:

New York, NY:
Philodelphio, PA:
Seottle..WA:

Nowok ond Crone (in review)
Unpublished USDA Foresf Service Doto, Northeosiern Reseorch
Stolion, Syrocuse, NY
Nowok ond Dwyer (in press); Nowok ond Crone (in review)
Nowok ond Dwyer (in press)
Nowok. personol Communicotion
Unpublished USDA Forest Service Doto, Northeostern Reseorch
Stotion, Syrocuse, NY
Nowok ond Dwyer (in press); Nowok ond Crone (in review)
Nowok ond Dwyer (in press)
Unpublished USDA Forest Service Doto, Norlheostern Reseorch
Sfotion, Syrocuse, NY. Nowok, D.J. ond J.F. Dwyer (in press)
Understonding the benfits ond costs of urbon forest ecosyslems.
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St. Louis. MO:

Notes

Appendix J

ln: Kuser J. (ed.) Urbon ond Community Forestry in the Northeosl.
Plenum Publ. Co. New York. Nowok, D.J. ond D.E. Crone. (in
review)The Urbon Forests Effect (UFORE) Model:quonlifying urbon
foresl slructure ond functions. To be published in Proceedings of
Second lnternotionolSymposium on lntegroted Tools for Noturol
Resource lnventories in the 12st Century.
Nowok, Personol Communicotion.

. Austin SOz ond NOz doio were token from Houstin ond moy not represenl ocluol
conditions in Austin.

. Austin wos missíng 03 concentrolion doto for Jon., Feb.. ond December.
Concentrotion doto for these missing months were estimoted bosed on overoge
notionol 03 concenlrotion trend doto.

J.2 Corbon Storoge ond Sequeslrolion

Summory

ClTYgreen's corbon module quonlifies the role of urbon foresls in removing otmospheric
corbon dioxide ond sloring corbon. Bosed on tree ottríbute doto on trunk diometer,
ClTYgreen estimotes the oge distribution of trees within o given site ond ossigns one of
three Age Distribulion Types. Type I represents o distribution of comporotively young
trees. Type 2 represents o distribution of older trees. Type 3 describes o site wilh o
bolonced distribuiion of oge. Sites with older trees (with more biomoss) ore ossumed lo
remove more corbon thon those with younger trees (less biomoss) ond other species. For
forest potches, ClTYgreen relíes on ottribute doto on the dominont diometer closs lo
colculote corbon benefits.

Eoch distribution type is ossocioted with o multiplier, which is combined with the overoll
size of the site ond the site's conopy coveroge to eslimote how much corbon is removed
on o given site. The progrom estimotes onnuol sequestrofion, or the rote of which corbon
is removed, ond the current sloroge in existing trees. Both ore reporled in tons. Economic
benefits con olso be ossocioted wiTh corbon sequestrotion roïes using whotever
voluolíon method the user feels oppropriote. Some studies hove used the cost of
preventing lhe emission of o unit of corbon-through emission control sysfems or
"scrubbers" for instonce-os the volue ossocioted wilh trees' corbon removol services.

Technicol Melhodology

ln eslimoting urbon corbon storoge ond sequeslroiion, the study oreo (in ocres), the
percentoge of crown cover, ond the tree diometer distribution ore required.
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MulTipliers ore ossigned

Dislribulion Types
Type I (Young populotion)

Urbon Ecclogicol Anolysis of Slephen iubo Pork: A Pre-Design ond Post-Design Assessment

Ivpe 2lModerote oqe populotion l0-20 veors old)
Tvpe 3 lEven distribution of oll closses)
Averooe {Averoqe Dislribulion}

Appendix j

to lhree predominont street tree diometer distribution iypes:

Corbon Sloroqe Mullipliers

Distribulion Types
Type I (Young populotion)
Tvpe 2 {Moderole ooe þooulolion l0-20 veors old)
Tvoe 3 lEven disTribution of ollclosses)
Averoge (Averoqe Distribution)

ClTYgreen uses these multipliers to estimote corbon storoge copocity ond corbon
sequestrolion rotes. For exomple, to estimote corbon storoge in o study oreo:

Sf udy oreo (ocresJ x Percenf free cove r x Corbon Sforoge Mulliplter = Corbon Sforoge
Copocily

To estimote corbon sequeslrotion:

Sf udy oreo (ocres/ x Percent tree cover x Corbon Sequesfrof ion Multiplier = Corbon
Sequesfrofion Annuo/ Rofe

ln recent studies conducted by Dr. Dovid Nowok ond Dr. Greg McPherson of the USDA
Forest Service (USFS), it hos been suggested thot if urbon trees ore properly moinloined
over fheir lifespon, the corbon costs outweigh the benefils. Tree mointenonce equipment
such os choin sows, chippers ond bockhoes emit corbon into the otmosphere. Corbon
releosed from mointenonce equipment ond from decoying or dying lrees could
conceivobly couse o corbon benefit deficit if it exceeds in volume the omount
sequestered by Trees.

ln order to moximize the corbon storoge/sequestrotion benefits of urbon trees, lhe USFS

suggesls thot we should plont lorger ond longer living species in urbon oreos, so thot
more corbon con be stored, mortoliïy rotes con be decreosed, ond moinlenonce
methods con be revised over lime os technology improves. For more informotion on how
lo estimote urbon corbon storoge ond sequestrolion, pleose contoct the US Forest
Service (Norfheostern Forest Experiment Stotíon - Syrocuse, NY).

ClTYgreen's corbon esTimoTes ore designed for urbon forests. Therefore, corbon storoge
ond sequestrotion estimotes will be coorse when used on 1992 NRI Wolershed doto, ond
moy nol be os occurote when opplied fo rurol conditions.

References

l. Nowok, Dovid; Rowntree, Rowon A., "Quontifying the Role of Urbon Forests in
Removing Atmospheric Corbon Dioxide", Journol of ArboriculTure, l7 (1O). October i,
t99t. p.269
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2. McPherson, E. Gregory; Nowok, Dovid J.; Rowntree, Rowon A. eds. 1994. Chicogo's
Urbon Forest Ecosystem: Results of the Chicogo Urbon Forest Climole Project. Gen. Tech.
Rep. NE-18ó. Rodnor, PA: U.S. deportment of Agriculture, Foresi Service, Northeostern
Forest Experiment Stolion: p.2O1 .

J.3 Slormwoler Runotf Reduction

Summory

The ClTYgreen stormwofer runoff onolysis eslimoies the omounl of stormwoler thot runs
off o lond oreo during o mojor storm, os well os lhe tíme of concentrolion ond peok. The
progrom delermines runoff volume bosed on the percentoge of tree conopy,
percentoge of shrubs or gross, ond percentoge of impervious surfoces, os digitized by
the user in the ClTYgreen LocolView.

The onolysis olso considers o voriety of locolized informotion enlered by Ihe user, such os
locol roinfoll potlerns, soiltype, ond other site chorocteristics.

The Stormwoter Runoff progrom incorporotes procedures ond formulos developed by
the US Noturol Resources Conservolion Service (NRCS), formerly lhe Soil Conservotion
Service (SCS), to estimoïe runoff volume os well os percent chonges in time of
concentrotíon ond peok flow. The Urbon Hydrology for Smoll Wotersheds model,
commonly referred to os Technicol Releose 55 or TR-55, wos incorporoled into ClTYgreen
ond customized, wilh the help of Don Woodword, PE, o hydroulic engineer with NRCS, to
determine the benefits of trees ond other urbon vegetotion wiTh respect to stormwoter
monogemenl.

Technicol Melhodology

ClTYgreen's sformwoter runoff onolysis enobles o user lo mop urbon lond cover feotures
(grosslond/shrub, trees, buildings ond impervious surfoces) ond determine percentoges
of eoch lond cover feoture.

Lond cover percenioges ore then combined wilh overoge precipitotion doto, roinfoll
dislribution informotion, percent slope. ond hydrologic soil group io estimote how Trees
offect runoff volume, time of concentrotion, ond peok flow. ln oddition, the progrom
estimotes lhe oddilionol volume of woter, in cubic feet, thot would hove to be monoged
if trees were removed when comporing lwo scenorios. This volume esfimote con be
ossociofed wilh on economic volue since plonners generolly know the costs per cubíc
fool to build o retention pond in their municipolity. ClTYgreen olso enobles the user to
model different lond cover ond precipitotion scenorios to determine occeptoble
developmenf or conservotion proctices.

The TR-55 model wos designed to onolyze runoff polierns during o 24-hovr single storm-
event. Engineers ond non-engineers typicolly design stormwoter monogemenl focilities
for overoge storm events, usuolly 24hovrs in durotion, occording to NRCS. ClTYgreen
ollows the user to input volues for the omount of roin thot would lypicolly foll during o
typicol 24-hour event observed within o 2-yeor spon, S-yeor spon, lO-yeor spon, or 25-
yeor spon. These different volues ore bosed on NRCS estimotes of roinfoll distributions for
different regions of the country. Their volues differ in port becouse o higher moximum
roinfoll is observed in o ten-yeor period thon in o two-yeor period, for insTonce.
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The choice depends on how conservotive lhe user wonts estimotes to be (cleorly o 10-
yeor spon will produce o lorger volue thon o 2-yeor period), the time frome under
considerolion in lhe onolysis, ond other focfors.

The user is olso osked to input o slope, which con be best thought of os the esiimoted
overoge slope of the site.

The following formulos ore used to estimote curye numbers, stormwoter runoff, time
of concenlrotion ond peok flows.

Formulos used in Colculolions

Urbon Ecologicol Anolysís of Slephen iubo Pork: A Pre-Design ond Post-Design Assessment

Curve Nurnbers: CN (weighted) = Totol Product of (CN x Percenl lond cover
oreo)

/ Totol Percent Areo or I00
Polenliol Moximum Refenfion ofler Runoff begins: S = ( (1000 / CN) - l0)
Runoff Equofion: Q = [ P - 0.2 U1000 / CN) - l0) ]2/ P + 0.8 ((1000 / CN) - l0)
Flow Lengl¡r' ¡ = (lololstudy oreo ocresO.ó) .209.0
LogTime: ¡= ((F0.8) *((S + 1.0) 0.7) / (1900. ((slope)0.5)))
Time of Concenfrofion.'Tc = 1 .67 * L

Unit Peok Dischorge: log(qu) = C0 + Cl log(Tc) + C2log(Tc)12
Peok Flow: Peok = (qu * Am * Q * Fp)
Sforoge volume: vs = Vr *(C0 + (cl (qo/qi)) + (C2((qo/oi) (qo/qi))) + (C3(qo/ci) .
1qo/oi) . lqo/oi))) * study oreo ocres * 435ó0.17 / 12

Vorioble Definilions

P = Averoge Roinfoll for o 24 hour period (inches)
Am = sludy oreo ocres / 640 to determine squore miles
qo =Existing peok flow condition wiih trees
qi = Peok flow without lrees
C0..... = TR-55 Coeffícents in occordonce with rointype

Oulpul Volues

Peok = Peok Flow (cfs)
Vs = Sforoge volume (cubic feeÌ)
Vr = Runoff Volume (in)
CN = Runoff Curve Number (weighted)
Q = Runoff (inches)
F = Flow length (feet)
S = PotentiolMoximum Relention ofter Runoff begins (in)
L = Log Time (hours)
Tc = Time of Concentrotion (hours)
qu = Unit Peok Dischorge (csm / in)

TR-55 formulos ore used in most engineering firms, soil conservotion districts, ond
municÍpolities oround the country. Over 300,000 copies of the TR-55 monuol hove been
sold by The US Notionol Technicol lnformotion Service os of I 994.Ihe NRCS methods used
in TR-55 ore very effective in evoluoting the effecfs of lond cover/lond use chonges ond
conservotion proctices on direct runoff. For more informotion obouT TR-55, see the
following website : www.w cc. nrcs. usdo. go v / w oI er / qu olify / co mmo n / t r55 / trÍ 5.hI ml
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The ClTYgreen stormwoler runoff onolysis is not intended to be used to design sTormwoter
monogement focilities. culverts, or ditches. The progrom is used to esiimote the effects of
vegetotion, especiolly trees. on runoff volume ond peok flow. Percenl chonges in runoff
volume ond peok flow ore determined outomolicolly by comporing lwo different
scenorios of the some site.
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As moyor of Winnipeg, Stephen 
,

Jubo governed for 20 yeors from 1957 lo i

1977 (Figvre 74). He wos born on Dominion

Dqy, July 1, 1914 the second son of

Gregory Jubo ond Sophio Mosoto who

immigroled to Conodo from the Ukroine

(Czuboko 1986, 25). Stephen Jubo hod

grown up in the 1930's ond 1940's, which

hod mode him owore thot money wos

importont (Czuboko 1986, 25). He wos

forced lo leove school becouse his fother

could nol offord it (Czuboko 1986,37). He

oltempted to moke his fortunes in severol

Urbon Ecclogícol Anolysís of Slephen iubo Pork: A Pre-Design ond Posf-Design Assessmenf

woys' but foiled of most of them except FigureTl.SîephenJuboinlhelore r9s0s.

soresmonship. He hod worked ror mony 3å'åå:i#:'J.T:iåiiË,.y#'3åTo. 1s86,p.46.

firms ond individuols ond tried to be o controctor, bui reolized thot he would nol

become weolihy by working for other people. Thot wos when he discovered lhot his

greolest strenglh wos os on 'ideo mon,' which he defined os someone who comes up

wilh o loi of schemes for improving ihe world ond moking money besides (Czuboko 198ó,

3l ). From this, he hod developed o successful business colled Keyslone Supply.

Wilh severol yeors of running o successful business, his gools were set on something

higher, lo become'moyor of Winnipeg (Czuboko 1986, 37). He wos elected into the

Monitobo legisloture in 
.l953. 

With severol polilicol porties to join their porly opprooched

him, but his possion wos to become moyor of Winnipeg (Czuboko 1986,37). ln 1957,

Stephen Jubo ron for moyor ond won. When he won, he reminded himself lhot he hod

Appendix M
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been elected by the citizens of Winnipeg ond not the communily leoders (Czuboko

1986,4sl.

Stephen Jubo ron Winnipeg much thot some woy he ron his business. He

expected his employees to be competent, hordworking ond loyol. He wos not ofroid to

delegole duties to his trusted oides. He would listen corefully to whot olhers hod io soy

ond mode up his mind occordingly. To o lorge degree he operoied on the bosis of

common sense ond noturol instinct (Czuboko l98ó, 53). During his yeors in office, severol

projecls were occredited to him. The Desroelí Freewoy, Pon-AM Gomes, city holl,

overheod sidewolks, Sundoy professionol sports, legolized sweepstokes. ond liberolized

liquor lows (Czuboko I 98ó, ó5). Stephen Jubo wos responsible in the omolgomolion of l2

Cities, Towns, ond Rurol Municipolities into the unified City of Winnipeg by ihe possing of

Bill 3ó on July 21, 1971. The Cities, Towns ond Rurol Municipolifies were: City of Kildonon,

Sl. Bonifoce, St. Jomes-Assiniboio, St. Vilol, Tronscono, West Kildonon, Winnipeg. the

R.M.'s of Chorleswood, Fort Gorry, North Kildonon, Old Kildonon, ond Town of Tuxedo

(Czuboko 1986,117).

He olso hod some projects thol were unsuccessful. such os gombling cosinos, o

covered stodium, porking lots on lop of service slotions, ond o weother proof cover for

downtown Winnipeg (Czuboko 1986, 66). His greotest disoppointment wos the rejection

of o monoroil sysiem from the citizens of Winnipeg, but still promoted when he retired

from office (Czuboko 1986,66).

ln 1977, Slephen Jubo relired os moyor of Winnipeg. The moin reoson wos due lo the

lock of support of lhe monoroil system by the public, but more so by o single

odministrotor thot hod o lot of influence. li wos rumoured thol the odministrolion

developed o report ihot wos going To support the monoroil ideo if he ron for moyor

ogoin. Slephen Jubo sow this reporl occidentolly ond the opposile wos true. The

Urbon Ecologicol Anolysis of Slephen Jubo Pork: A Pre-Design ond Post-Design Assessment
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odministrotion wos firmly ogoinst the monoroil system for Winnipeg. He reolized lhol if he

ron for moyor ogoin, he would be confronted wilh it (Czuboko l98ó, I 85).

"This time, though, o bureoucroi got the best of me, ond
reolized I wos jusl bonging my heod ogoinst o brick woll. I

just couldn't toke it ony more of lhot, ond lhot's why I quit"
(Czuboko l98ó, lBó).

So, Stephen Jubo retired ín lg77 ending his 2O-yeor reign os moyor of Winnipeg.

Nomed for Winnipeg's longest serving moyor, Siephen Jubo Pork on the Red River wos

opened in 1984. This pork occupies o site, which, prior to the onivol of the

fronsconlinentol roilwoy in lBBl, served os the commerciol centre of Winnipeg. Ship

Slreel suggests the eorly history of his oreo when most seiïlers ond goods coming to the

new city were tronsported by boot from Sl. Poul, Minnesoto where the closest roil line

posses. Alexonder Dock slill stonds ol he northern end of the pork. More recently, o

roilwoy spur line lhot hod serviced the mony worehouses, which were built in the Districl,

hos been removed ond the lond hos been redeveloped os o lqndscoped wolk colled

Theotre Woy. Freight troins continue lo poss over lhe bridge ol the southern end of the

pork (Heriloge Winnipeg, 2001).

Urbon Ecologicol Anolysís of Sfephen .;ubo Pork: A Pre-Design ond Post-Design Assessment
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