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R E S . # A 3 0 6 / 0 6  -  T E R R E S T R I A L  N A T U R A L  H E R I T A G E    
 S Y S T E M  S T R A T E G Y

Approval of the strategy document.

Moved by: B�ll F�sch

Seconded by: Gerr� Lynn O'Connor

THAT the Terrestr�al Natural Her�tage System Strategy (here�n 'the Strategy') be approved �n 

pr�nc�ple;

THAT staff publ�sh the Strategy and prov�de �t to member mun�c�pal�t�es, stakeholder watershed 

counc�ls and task forces, the Greater Toronto Home Bu�lders Assoc�at�on-Urban Development 

Inst�tute (GTHBA-UDI), the Aggregate Producers Assoc�at�on of Ontar�o, contr�but�ng pr�vate 

foundat�ons, the M�n�stry of Natural Resources (MNR), the M�n�stry of Mun�c�pal Affa�rs and 

Hous�ng (MMAH), the M�n�stry of Publ�c Infrastructure Renewal (MPIR), Canad�an W�ldl�fe Serv�ce, 

local un�vers�t�es and colleges, Conservat�on Ontar�o, the South Central Ontar�o Conservat�on 

Author�t�es (SCOCA) Natural Her�tage D�scuss�on Group, and part�c�pat�ng or �nterested non-

governmental organ�zat�ons, c�t�zens and profess�onals;

THAT staff make counc�l presentat�ons, and conduct workshops or �nformat�on sess�ons, to �nform 

mun�c�pal staff and stakeholders about the terrestr�al natural her�tage tools and sc�ence to ass�st 

them �n plann�ng for growth;

THAT staff be d�rected to promote the use of the sc�ence and tools �n the Strategy to local and 

reg�onal mun�c�pal�t�es to ass�st them �n develop�ng a system to ach�eve local natural her�tage 

protect�on and restorat�on goals �n the�r off�c�al plans and to prov�de support as requested �n �ts 

�nterpretat�on and appl�cat�on �n development rev�ew/off�c�al plans and s�te spec�f�c plans;

THAT staff be d�rected to work w�th local and reg�onal mun�c�pal�t�es and the prov�nce to re-

evaluate the natural her�tage system requ�rements �n the urban expans�on lands, known as 

the "wh�te belt area", as part of an �ntegrated plann�ng process be�ng undertaken to meet the 

requ�rements put forth by the prov�nce �n Places to Grow, and report back to the Author�ty �n 

approx�mately 6 months on progress towards successful �ntegrat�on of these potent�ally confl�ct�ng 

object�ves of growth plann�ng;

THAT staff use the tools and sc�ence �n the Strategy to �nform env�ronmental assessment and plan 

�nput and rev�ew act�v�t�es to encourage a terrestr�al natural her�tage system (TNHS) that w�ll result 

�n long term protect�on and enhancement of b�od�vers�ty, g�v�ng each mun�c�pal�ty t�me to develop 

and def�ne the�r own system;

THAT staff use the Strategy for Toronto and Reg�on Conservat�on Author�ty (TRCA) act�v�t�es 

�nclud�ng watershed plann�ng, land securement, land stewardsh�p, conservat�on land plann�ng, 

restorat�on plann�ng and educat�on;
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AND FURTHER THAT staff mon�tor and report on progress toward ach�ev�ng the targetted 

natural her�tage system, and cont�nue research and mon�tor�ng to prov�de leadersh�p �n advanc�ng 

the sc�ence �n susta�nable ecosystem management for reg�onal b�od�vers�ty.

 

CARRIED

Reference this Strategy as follows: Toronto and Reg�on Conservat�on Author�ty (TRCA). 2007. Terrestr�al 

Natural Her�tage System Strategy. 
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 P R E F A C E

“The Toronto of my ch�ldhood was a banquet of cho�ces for a boy w�th an �nterest �n nature. I mean 

d�fferent hab�tats w�th d�fferent sets of creatures �n d�fferent seasons. I mean a var�ety of ecosystems 

for my budd�es and me to choose from. In the 1940’s and ‘50’s the term ecosystem was unheard 

of, at least by us. I was pr�v�leged to be l�v�ng �n the old Belt L�ne Rav�ne, a tr�butary of the Don 

R�ver. At the bottom of our garden was a natural stream w�th m�nnows, tadpoles and even a pa�nted 

turtle. In the b�g backyards “across the tracks” grew g�ant w�llows w�th a groundcover of spr�ng 

flowers, tr�ll�ums, hepat�cas, bloodroot and many others. There were w�ld grape tangles where 

catb�rds nested. The whole valley was an essent�al m�grat�on route for b�rds. We boys could take 

publ�c transportat�on; reach the waterfront, Toronto Island, the Humber Valley w�th �ts marshes 

and wooded slopes, H�gh Park, Grenad�er Pond. On our b�kes we went north to the roll�ng pastures 

and scrubby meadows, up Bathurst Street.

Now, of course, th�ngs have changed. The Belt L�ne Creek �s a storm sewer, much of the waterfront 

�s �naccess�ble, blocked by �ndustry or condom�n�ums, marshes have been dredged or dra�ned and 

the f�elds and pastures covered by suburb�a. The cho�ces and var�ety are greatly reduced, not just for 

the publ�c young and old, but more �mportantly for Toronton�ans of other spec�es. Most of the�r 

worlds have d�sappeared. 

We can count our bless�ngs that our predecessors had the fores�ght to set as�de places l�ke Toronto 

Island and H�gh Park as well as a patchwork of parks here and there throughout the metro area. 

Some areas have even been restored. The bottom of Lesl�e Street was worth a v�s�t as a young b�rder 

�n the ‘50’s, but the creat�on of the man-made natural area of Lesl�e Sp�t �s a great �mprovement.

Dav�d Brower, the famous Amer�can env�ronmental�st, sa�d: “What the world needs �s CPR, not 

card�o-pulmonary resusc�tat�on (wh�ch �t also does need), but conservat�on, preservat�on and 

restorat�on”. Th�s �s why I am so exc�ted by the TNHSS. Nature dealt our commun�ty a r�ch and 

var�ed handful of poss�b�l�t�es. We have spent decades destroy�ng poss�b�l�t�es, but there are st�ll 

plenty left to work w�th. However, we need a cohes�ve plan, not just a patchwork. We need much 

more var�ety, �nclud�ng wetlands, corr�dors and other places des�gned for our ne�ghbours of other 

spec�es. Var�ety �s not only the sp�ce of l�fe, �t �s l�fe. As E.O. W�lson says, b�od�vers�ty �s the creat�on. 

There w�ll be costs, but nature �s not a free lunch. There �s no free lunch. We can pay now or pay 

later, but as �n most th�ngs, �f we pay later �t w�ll cost much more. I for one th�nk �t �s well worth �t 

and so w�ll the generat�ons that follow us.

Robert Bateman 
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 E x E C U T I v E  S U M M A R Y

 

The Terrestr�al Natural Her�tage System Strategy (TNHSS) was developed between 2001 and 2006 

by the Toronto and Reg�on Conservat�on Author�ty (TRCA) and was approved �n pr�nc�ple by 

the TRCA Board �n 2007. It prov�des extens�ve data, sc�ent�f�c models, mapp�ng and gu�dance for 

TRCA staff, TRCA’s partner mun�c�pal�t�es and commun�ty groups for ach�ev�ng natural her�tage 

protect�on object�ves. 

 

The need for a TNHSS or�g�nated from observat�ons by TRCA and others that showed an alarm�ng 

reduct�on �n vegetat�on commun�t�es and spec�es populat�ons, and the�r d�str�but�on w�th�n 

TRCA’s area of jur�sd�ct�on. Th�s change was occurr�ng s�multaneously w�th urban expans�on 

desp�te best efforts at protect�on. The reduct�on �n forests, wetlands, meadows and the�r spec�es was 

also accompan�ed by an �ncrease �n flood�ng and eros�on, and �n confl�ct�ng recreat�onal uses �n 

protected areas. Changes �n land use were be�ng approved s�te by s�te w�thout understand�ng how, 

cumulat�vely,  they were �mpact�ng the reg�on’s natural system and env�ronmental health. Toronto 

and Reg�on Conservat�on �n�t�ated The L�v�ng C�ty® Strateg�c Plan �n 1999 w�th the goal to engage 

agenc�es, �ndustr�es and commun�t�es �n collaborat�ng for the susta�nab�l�ty of all l�fe w�th�n TRCA’s 

n�ne r�ver watersheds and Lake Ontar�o waterfront. The TNHSS prov�des an �mportant veh�cle for 

ach�ev�ng the greenspace and b�od�vers�ty object�ve of The L�v�ng C�ty® Strateg�c Plan. 

 

Toronto and Reg�on Conservat�on would redef�ne �ts approach to b�od�vers�ty conservat�on to better 

reflect the role of ecosystems �n the landscape. One �mportant prem�se was that the d�str�but�on 

and quant�ty of natural cover and spec�es �s �ntr�cately l�nked to water, a�r qual�ty and cl�mate 

regulat�on, qual�ty of l�fe, and susta�nab�l�ty for c�t�zens of The L�v�ng C�ty® reg�on. Conservat�on 

efforts should, therefore, not focus solely on the convent�onal protect�on of rare spec�es or spec�al 

natural areas. Toronto and Reg�on Conservat�on collected a large database of flora and fauna 

spec�es and land cover from across the reg�on. From that database, a computer model (landscape 

analys�s model) was developed to evaluate the ex�st�ng cond�t�on and to pred�ct the response of the 

reg�on’s b�od�vers�ty to urban�zat�on should �t proceed follow�ng the current pract�ces �n natural 

system protect�on. From a known 1111 spec�es, 693 were pred�cted to e�ther d�sappear from the 

reg�on or be severely restr�cted �n the�r d�str�but�on. Th�s dramat�c loss would be accompan�ed by 

further �mpacts on water qual�ty, flood�ng, eros�on and v�s�tor crowd�ng w�th�n the natural system. 

It was concluded that �n order to meet the object�ves of The L�v�ng C�ty® Strategy Plan – to protect 

b�od�vers�ty and �ts anc�llary benef�ts �n the face of urban�zat�on – more natural cover would be 

needed �n the reg�on than ex�sts today. 

 

A second model was developed to ass�st �n des�gn�ng an expanded target natural system. The model 

selected the areas of h�ghest value to the reg�on’s natural system based on a var�ety of cr�ter�a, both 

ecolog�cal and plann�ng. The result was a target system that �ncludes much of the ex�st�ng forests, 

wetlands and meadows (add�ng up to 25 per cent of the reg�on) plus add�t�onal areas to be restored. 

Th�s target system was evaluated us�ng the landscape analys�s model. It was determ�ned that at least 
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30 per cent of the reg�on should be natural cover �n order to susta�n the ex�st�ng d�str�but�on and 

populat�ons of spec�es of concern. That target system would also help to susta�n the env�ronmental 

and soc�al benef�ts of the ex�st�ng system. 

 

The TNHSS was developed and f�nal�zed �n consultat�on w�th stakeholders �nclud�ng 

mun�c�pal�t�es, Nat�onal Government Organ�zat�on’s (NGO), prov�nc�al and federal governments, 

commun�ty groups, academ�cs and the development �ndustry. The data, mapp�ng and models are 

now ava�lable to stakeholders to ass�st them �n dec�s�ons around land plann�ng, management, 

stewardsh�p and securement. The target terrestr�al natural system was used and ref�ned at the 

watershed scale �n the development of watershed plans. The target system w�th�n the growth plan 

area  �s subject to further analys�s and ref�nement to �ntegrate w�th other commun�ty plann�ng 

object�ves as part of growth plann�ng exerc�ses. Appl�cat�ons and ref�nements w�ll also occur 

through the more deta�led plann�ng at the secondary, subd�v�s�on and s�te plan scales. The target 

system w�th�n the rural areas w�ll be ref�ned at the deta�led scale w�th landowners �n stewardsh�p 

�n�t�at�ves. Thus, gu�ded by the TNHSS, dec�s�ons at smaller scales w�ll be made �n cons�derat�on of 

the susta�nab�l�ty of the reg�on. 
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1 . 0  I N T R O D U C T I O N 

The Terrestr�al Natural Her�tage System Strategy (TNHSS) �s a s�gn�f�cant undertak�ng toward 

ach�ev�ng the Toronto and Reg�on Conservat�on Author�ty’s (TRCA) object�ve for Reg�onal 

B�od�vers�ty: to protect and restore a reg�onal system of natural areas that prov�de hab�tat for plant 

and an�mal spec�es; �mprove a�r qual�ty; contr�bute to water management, l�veable env�ronments and 

ne�ghbourhoods; and prov�de opportun�t�es for enjoyment of nature. 

Analys�s of our natural her�tage �nformat�on determ�ned that ‘bus�ness as usual’ has not resulted 

�n the protect�on of ecolog�cal funct�on and b�od�vers�ty, espec�ally �n the develop�ng lands of 

our jur�sd�ct�on. Toronto and Reg�on Conservat�on has documented a s�gn�f�cant decrease �n the 

abundance and d�vers�ty of spec�es (flora and fauna) w�th�n the n�ne watersheds of our jur�sd�ct�on. 

As well, the d�str�but�on of many of these spec�es has been restr�cted to the very northern parts of 

our watersheds. Therefore, �t was t�me to develop a new approach.

The Strategy represents s�x years of consultat�on w�th many stakeholders, �nclud�ng our mun�c�pal 

partners, other conservat�on author�t�es, academ�a, ecolog�cal spec�al�sts and the prov�nc�al 

government to develop and document the sc�ence and model�ng tools that allow us to �dent�fy the 

potent�al effects of chang�ng land use on ex�st�ng cover and �ts hab�tat value. It also shows us how 

ex�st�ng hab�tat funct�on can be �mproved w�th the add�t�on of lands that have the potent�al to 

become natural cover. It �s the f�rst t�me that we have been able to model the effects of chang�ng 

land use on ex�st�ng hab�tats and determ�ne what �t w�ll take to protect and enhance hab�tats for 

the future. As our commun�t�es cont�nue to grow, �t �s �mportant to plan comprehens�vely for a 

susta�nable natural her�tage system for the reg�on.

The reg�onal terrestr�al natural her�tage system def�ned �n the Strategy �s des�gned to protect 

and �mprove b�od�vers�ty by �ncreas�ng the qual�ty and amount of forest and wetland hab�tats by 

bu�ld�ng upon the ex�st�ng terrestr�al system and opt�m�z�ng the opportun�t�es for nat�ve spec�es 

d�vers�ty. It uses ecolog�cally-based analyt�cal tools to �dent�fy lands that have the greatest potent�al 
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to contr�bute to �mprovements �n s�ze, shape and connect�v�ty result�ng �n a target terrestr�al 

natural her�tage system. The Strategy �ncorporates the current th�nk�ng on terrestr�al natural 

her�tage protect�on and restorat�on as well as comprehens�ve data on the terrestr�al natural 

her�tage assets of TRCA’s jur�sd�ct�on. 

The result �s a targeted terrestr�al natural her�tage system model that d�str�butes natural cover 

throughout our jur�sd�ct�on, �ncludes areas of all levels of qual�ty and recogn�zes prov�nc�al �nterests 

as well as those of reg�onal and local �mportance. 

The system, as def�ned �n the Strategy, �s based on a model�ng exerc�se us�ng 2002 base �nformat�on 

(the only �nformat�on that was ava�lable for the ent�re jur�sd�ct�on). Therefore, wh�le �t can be used 

to �nform TRCA act�v�t�es from restorat�on to plan rev�ew, the potent�al of lands to contr�bute to 

the system must be assessed along w�th s�te-spec�f�c, recent �nformat�on to make �nformed dec�s�ons 

about the potent�al of a p�ece of land to contr�bute to the system. 

It �s our �ntent that the sc�ence and tools developed are offered to TRCA’s watershed mun�c�pal�t�es 

to ass�st them �n def�n�ng a natural her�tage system as requ�red by the prov�nce for the�r off�c�al 

plans. Because �t �s a model and not based on the most current landuse �nformat�on, �t must be 

ref�ned for spec�f�c mun�c�pal use and supported by a pol�cy framework that allows for s�te spec�f�c 

assessment and mod�f�cat�on where appropr�ate. 

Toronto and Reg�on Conservat�on recogn�zes the cons�derable challenges fac�ng mun�c�pal�t�es to 

accommodate the growth expected for th�s reg�on. To th�s end, TRCA �s comm�tted to work�ng w�th 

our mun�c�pal partners to use the tools developed for the Strategy to ass�st them �n re-evaluat�ng and 

ref�n�ng the system to meet the�r goals for susta�nable commun�ty bu�ld�ng. Th�s �ncludes �dent�fy�ng 

a natural her�tage system that encompasses areas of prov�nc�al �nterest as per the Prov�nc�al Pol�cy 

Statement (MMAH 2005), key natural her�tage features as def�ned by the Oak R�dges Mora�ne 

Conservat�on Plan (ORMCP 2001) and Greenbelt Plan (MMAH 2005b), watercourses and the�r 

Indian Pipe, one of 1111 plant and animal species known in the region; Species, 
whose habitats perform ecosystem functions such as purifying air and water, 
indicate ecosystem health

Photography © 2008 R. Krick, Toronto and Region Conservation Photography © 2008 R. Sopala, Toronto and Region Conservation
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floodpla�ns, prov�s�on of nature-based recreat�onal amen�t�es, cl�mate change m�t�gat�on and the 

management of urban dra�nage. Th�s �s best accompl�shed through �nterd�sc�pl�nary plann�ng. Toronto 

and Reg�on Conservat�on �s w�ll�ng to ass�st mun�c�pal�t�es �n opt�m�z�ng and �ntegrat�ng natural 

her�tage plann�ng �nto growth plann�ng scenar�os for the growth plann�ng areas w�th�n the rural-

agr�cultural areas (referred to as the “wh�te belt”) as well as for planned and ex�st�ng bu�lt-up areas. 

In summary, the Strategy was developed at the reg�onal scale w�th a s�ngle focus—terrestr�al 

b�od�vers�ty. The proposed target system for the TRCA jur�sd�ct�on w�ll need to be �ntegrated w�th 

other ecosystem elements (e.g., Cl�mate change m�t�gat�on, hydrology) and ref�ned us�ng s�te-spec�f�c 

�nformat�on and var�ous commun�ty des�gn requ�rements. 

Th�s chapter deta�ls the rat�onale and h�story of the TNHSS, �nclud�ng the l�nk between w�ld spec�es 

and people. The chapters that follow lay out the v�s�on, report on ex�st�ng cond�t�ons, and present 

the target system and how to ach�eve �t. 

The Living City Vision 

S�nce 2000, TRCA has rev�ewed �ts challenges and accompl�shments and pos�t�oned �tself to be more 

effect�ve �n the 21st century. Based on the knowledge that, by 2030, 61% of the world’s populat�on 

w�ll be l�v�ng �n c�t�es (Un�ted Nat�ons Populat�on Fund, 1999), TRCA agrees w�th the assert�on 

of the Un�ted Nat�ons that the future of the planet w�ll be determ�ned �n rap�dly expand�ng c�ty/

reg�ons. The quest for susta�nable development has always been, and w�ll cont�nue to be, at the 

forefront of TRCA’s work—reconnect�ng human and natural env�ronmental object�ves by work�ng 

�n partnersh�p w�th the commun�ty. Toronto and Reg�on Conservat�on works from the perspect�ve 

that natural processes contr�bute to the phys�cal form of c�t�es and ne�ghbourhoods and that the 

development of urban areas �nfluences and affects the health and ecolog�cal �ntegr�ty of natural 

systems—that c�t�es are part of, not separate from, nature.

In 2003, TRCA put forth �ts v�s�on for a new k�nd of commun�ty, “The L�v�ng C�ty” (TRCA 2005), 

“…where human settlement can flourish forever as part of nature’s beauty and diversity.” 

The southern edge of the Living City Region - downtown Toronto and the 
Toronto Islands

Photography © 2008 Toronto and Region Conservation
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B�olog�cal systems need to be protected and restored w�th cons�derat�on for the des�gn of human 

systems. Increas�ng the l�veab�l�ty of the Toronto reg�on by conserv�ng freshwater and b�olog�cal 

resources for future generat�ons �s our �mperat�ve and our comm�tment. The TNHSS �s a key means 

to ach�ev�ng the object�ves of The L�v�ng C�ty and susta�nable commun�t�es:

w	Healthy Rivers and Shorelines: to restore the �ntegr�ty and health of the reg�on’s r�vers 

and waters from the headwaters �n the Oak R�dges mora�ne, throughout each of the n�ne 

watersheds �n TRCA’s jur�sd�ct�on, to the Toronto reg�on waterfront on Lake Ontar�o

w	Regional Biodiversity: to protect and restore a reg�onal system of natural areas 

that prov�de hab�tat for plants and an�mal spec�es, �mprove a�r qual�ty and prov�de 

opportun�t�es for the enjoyment of nature and recreat�on

w	Sustainable Communities: to fac�l�tate broad commun�ty understand�ng, d�alogue and 

act�on toward �ntegrated approaches to susta�nable l�v�ng and c�ty bu�ld�ng that �mprove 

the qual�ty of l�fe for res�dents, bus�nesses and nature

w	Business Excellence: to pursue cont�nuous �mprovement �n the development and del�very 

of all programs through creat�ve partnersh�ps, d�verse fund�ng sources and careful aud�t�ng 

of outcomes and effect�veness.

Legislative Mandate 

The leg�slat�ve mandate for develop�ng the TNHSS comes from the Conservat�on Author�t�es 

Act. Sect�on 20 (1) of the Conservat�on Author�t�es Act spec�f�es that the objects of an author�ty 

are to: 

“establish and undertake...a program designed to further the conservation, restoration, development and 

management of natural resources other than gas, oil, coal and minerals.” 

For the purpose of accompl�sh�ng �ts objects, Sect�on 21 (1) of the Act ass�gns to conservat�on 

author�t�es numerous powers, �nclud�ng the power to: 

“study and investigate the watershed and to determine a program whereby the natural resources of the 

watershed may be conserved, restored, developed and managed.” 

Thus, th�s Terrestr�al Natural Her�tage System Strategy �s the result of a s�x-year study of the 

TRCA’s terrestr�al natural her�tage resources and recommends a program to conserve and restore 

terrestr�al natural resources.

One of the key veh�cles for �mplementat�on of a natural her�tage system �s the Plann�ng Act. 

Sect�on 2 (a) of the Plann�ng Act requ�res that plann�ng approval author�t�es have regard to 

matters of prov�nc�al �nterest �nclud�ng, “the protect�on of ecolog�cal systems, �nclud�ng natural 

areas, features and funct�ons”, as well as Natural Hazards for wh�ch Conservat�on Author�t�es 

have delegated comment�ng author�ty on behalf of the prov�nce. The prov�nc�al �nterest �n 

natural her�tage �s further spec�f�ed �n Sect�on 2.1 of the Prov�nc�al Pol�cy Statement (PPS) 
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(MMAH, 2005a), wh�ch sets out protect�on requ�rements for �dent�f�ed natural her�tage features 

and areas. Even more d�rectly related to the terrestr�al natural system �s Sect�on 2.1.2 of the PPS, 

wh�ch states that: 

“The diversity and connectivity of natural features in an area, and the long-term ecological function and 

biodiversity of natural heritage systems, should be maintained, restored or, where possible, improved, 

recognizing linkages between and among natural heritage features and areas, surface water features and 

ground water features.” 

The Toronto and Reg�on Conservat�on holds Memoranda of Understand�ng w�th several of �ts 

mun�c�pal partners to prov�de techn�cal adv�ce on env�ronmental matters relat�ng to plann�ng 

appl�cat�ons and development proposals requ�r�ng approval under the Plann�ng Act. 

1 . 1  D E F I N I N G  T H E  T E R R E S T R I A L  N A T U R A L    
 S Y S T E M 
Natural Heritage System 

The Prov�nce of Ontar�o, through the PPS, def�nes the natural her�tage system as a system of natural 

her�tage features and areas, l�nked by natural corr�dors wh�ch are necessary to ma�nta�n b�olog�cal 

and geolog�cal d�vers�ty, natural funct�ons, v�able populat�ons of �nd�genous spec�es and ecosystems. 

These systems can �nclude lands that have been restored and areas w�th the potent�al to be restored 

to a natural state (MMAH, 2005a). 

The terrestrial natural heritage system �s composed of two major components—terrestrial natural 

cover (features) and natural processes (funct�ons)—and all of the l�nkages between features and 

funct�ons. 

Terrestrial Natural Cover (the Features) 

Toronto and Reg�on Conservat�on def�nes terrestr�al natural cover as all land cover that �s 

w	 Forest (con�ferous, dec�duous and treed swamp)

w	 Wetland (marsh, meadow marsh, th�cket swamp, bog and fen) 

w	 Meadow (�nclud�ng sand barren, savannah and tallgrass pra�r�e)

w	 Coastal hab�tat (�nclud�ng beach, dune, and bluff). 

Toronto and Reg�on Conservat�on’s def�n�t�on �ncludes natural commun�t�es that have been altered 

from the or�g�nal state and are cons�dered “cultural” or “anthropogen�c” natural commun�t�es, 

for example, plantat�ons and old f�elds, but not man�cured lawns. Although these are d�st�nct 

vegetat�on types, the def�n�t�on of natural cover acknowledges the benef�ts of phys�cal l�nkages �n 

the landscape among all of these features. 
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Natural Processes (the Functions)

The terrestr�al natural system def�n�t�on encompasses the natural processes assoc�ated w�th 

terrestr�al natural cover and the l�nkages between features and funct�ons:

w	 The organ�zat�on of flora and fauna spec�es �nto natural commun�t�es 

w	 The �nteract�ons and relat�onsh�ps between these natural commun�t�es 

w	 The cycl�ng of water, a�r and nutr�ents

w	 The response to env�ronmental change (to cl�mate change, for example). 

The �nfluence of these processes extends beyond the l�m�ts of the terrestr�al natural cover �tself and 

to aquat�c systems and agr�cultural and urban lands, exh�b�t�ng further the �mportant l�nkages 

between components and processes across the landscape as a whole. 

1 . 2  P E O P L E  A N D  T H E  T E R R E S T R I A L     
 N A T U R A L  S Y S T E M 
Ecosystem Services 

Natural processes that help “susta�n and fulf�ll human l�fe” are cons�dered ecosystem “serv�ces” 

(ecology.org, 2005). Terrestr�al natural systems perform ecosystem serv�ces on wh�ch we depend to 

l�ve and wh�ch are econom�cally and ecolog�cally �mposs�ble to dupl�cate. As �llustrated �n F�gure 1, 

there are many character�st�cs of a healthy terrestr�al natural system: 

w	 It regulates the hydrolog�c cycle by captur�ng, stor�ng and clean�ng the water we dr�nk and 

sw�m �n 

w	 It reduces peak flows and flood�ng from storm events 

w	 It promotes healthy f�sh and aquat�c commun�t�es 

w	 It contr�butes to cleans�ng pollutants from the a�r we breathe and produc�ng oxygen

w	 It regulates cl�mate

w	 It prov�des act�ve and pass�ve recreat�onal opportun�t�es 

w	 It promotes a sense of place from �dent�fy�ng w�th the un�que character that natural areas 

br�ng to a c�ty 

w	 It promotes health�er l�festyles result�ng from clean a�r and water and access to open spaces 

w�th natural aesthet�cs. 

Append�x A expands on these l�nks. 

Th�s Strategy was developed to protect and restore spec�es and vegetat�on commun�t�es that 

compr�se the terrestr�al natural system, but �ts �mplementat�on w�ll depend on the general 

recogn�t�on of �ts pos�t�ve �mpact on human wellbe�ng at the local and reg�onal scales.

The key �s to understand the l�nk between spec�es and human qual�ty of l�fe. All spec�es tell 

someth�ng about our shared env�ronment. Stud�es show that l�chens, wh�ch feed on n�trogen from 

the a�r, are generally absent from areas where a�r pollut�on �s h�gh but very d�verse as a�r qual�ty 
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�mproves (Government of Canada, 2006; USDA 2006). In the c�ty, a spread of red tr�ll�ums blooms 

at the base of sugar maples before the leaf�ng tree canopy shades them. In the suburbs, �n the only 

s�zeable wetland �n a k�lometer stretch, leopard frog tadpoles awa�t the next storm to br�ng new 

water to the�r shr�nk�ng pool. In the countrys�de, every summer, black-throated green warblers ra�se 

fam�l�es �n a vast, mature eastern hemlock forest. Brook trout l�ve �n cool streams w�th�n that forest 

and h�kers pass by on weekend daytr�ps.

L�kely ne�ther tr�ll�um, tadpole, trout nor warbler th�nks of �ts hab�tat as a protector of d�scharge 

areas, reducer of flood damage, regulator of amb�ent temperatures or prov�der of outdoor 

exper�ences for people. But to planners and sc�ent�sts w�th a mandate to protect spec�es, a�r, 

water, so�l, property, and to prov�de publ�c safety and wellbe�ng, a natural system can prov�de an 

opportun�ty to reach across d�sc�pl�nes for eff�c�ent, susta�nable solut�ons. One �mportant theme 

of the TNHSS �s that the d�str�but�on of spec�es and the�r hab�tats �s the foundat�on for a green 

�nfrastructure for healthy commun�t�es. 

The new Bloorview Kids Rehab 
center was intentionally built 
to “draw on the natural beauty 
and restorative nature of the 
neighbouring ravine” at Bayview 
and Eglinton, Toronto (Bloorview 
Kids Rehab website). Research 
shows that viewing and accessing 
nature promotes healing (Ulrich, 
1984; Wells 2000).

Bloorview Kids Rehab Centre 

The natural system �s a fundamental component to ach�ev�ng a h�gh qual�ty of l�fe. Ecosystem 

serv�ces are needed part�cularly �n urban and urban�z�ng areas where, �ron�cally, natural systems are 

under the greatest pressure. Robust natural systems are better able to perform ecosystem serv�ces 

but human populat�on growth puts add�t�onal stresses on the natural system. In urban�z�ng c�ty/

reg�ons l�ke the Toronto reg�on, a more robust terrestr�al natural system w�ll be that much more 

valuable �n the future. 

Environmental Economics

Standard econom�c measures such as the Gross Nat�onal Product (GNP) are m�slead�ng �n that they 

�gnore non-market values of ecosystem serv�ces but �nclude ecosystem deplet�on as a contr�but�on to 

prosper�ty (GPI Atlant�c, 2005; Mosqu�n et al.1995).

It �s d�ff�cult to determ�ne a monetary value for spec�es and ecosystem serv�ces because soc�al 

values are not eas�ly quant�f�ed; �t �s d�ff�cult to agree on the prec�se value of a�r, water, so�l and 

spec�es (W�k�ped�a 2006). But the concept of env�ronmental econom�cs values natural systems 
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more comprehens�vely than convent�onal econom�cs (Costanza et al. 1997). Mosqu�n et al. (1995) 

est�mated the value of nature as a b�olog�cal resource for Canad�ans to be a m�n�mum of $70 b�ll�on 

annually; they est�mated the cost of conservat�on to be $2.9 b�ll�on.

At the reg�onal scale, �n a case study �n Ontar�o’s Grand R�ver, Ducks Unl�m�ted Canada and the 

Nature Conservancy of Canada calculated the net value for local natural areas to be approx�mately 

$200 per hectare per year for selected serv�ces (Olew�ler, 2004). A study of 27 water suppl�ers showed 

that “the treatment and chemical costs [of providing water] decreased approximately 20 per cent for 

every 10 per cent increase in forest cover in the source area (up to 60 per cent forest cover)” (Ernst et 

al. 2004). In New York, the adopt�on of a forest protect�on strategy w�ll be seven t�mes cheaper than 

bu�ld�ng and operat�ng a treatment plant (World Bank/World W�ldl�fe Fund All�ance 2004). Stud�es 

�n the Un�ted States have �llustrated the relat�onsh�p between forest and the sale pr�ce of res�dent�al 

propert�es, �nclud�ng a s�x per cent �ncrease �n value �n one study, and 3.5 to 4.5 per cent �n another 

(Wolf, 2001). These are just a few of the f�nd�ngs from th�s emerg�ng f�eld of study. 

Env�ronmental econom�cs can ass�st �n determ�n�ng the value of �mplement�ng the TNHSS, �n 

Glen Major trail, Duffins Watershed; Bruce Creek, in the Rouge River; New 
England Aster.

essence, the extr�ns�c value of protect�ng spec�es. In the end, the TNHSS target system may not be 

valued for resource extract�on (lumber, etc.), but more l�kely for �ts ecosystem serv�ces contr�but�ng 

to the l�veab�l�ty of grow�ng commun�t�es; for ma�nta�n�ng the appeal for tour�sm (Toronto the 

Green); and for �ts contr�but�ons to cl�mate change m�t�gat�on and for sav�ngs �n health care 

and �nfrastructure costs (�nclud�ng remed�at�on works to protect publ�c l�fe and property from 

flood�ng). These are not resources that can be purchased from elsewhere �n Ontar�o; they are the 

natural cap�tal that can only be generated from w�th�n the boundary of th�s reg�on, from our local 

natural system. 

Putting it all Together 

A terrestr�al natural system �s the most �mportant means of ach�ev�ng the “Reg�onal B�od�vers�ty” 

object�ve of the L�v�ng C�ty. But when look�ng at ecosystem serv�ces and env�ronmental econom�c 

perspect�ves, �t becomes ev�dent how terrestr�al natural cover �s also a very s�gn�f�cant contr�butor 

Photography © 2008 P. Prior, Toronto 
and Region Conservation

Photography © 2008 P. Prior, Toronto 
and Region Conservation

Photography © 2008 R. Sopala, Toronto 
and Region Conservation
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to ach�ev�ng the L�v�ng C�ty “Healthy R�vers and Shorel�nes” and “Susta�nable Commun�t�es” 

object�ves. The terrestr�al b�od�vers�ty focus of the TNHSS on spec�es, vegetat�on commun�t�es 

and natural processes, �s cons�dered fundamentally �nseparable from overall ecolog�cal, soc�al and 

econom�c wellbe�ng. Spec�es, wh�ch are used �n the Strategy as �nd�cators of ecosystem health, are 

compl�c�t “partners” �n the L�v�ng C�ty endeavour. 

Every species fills a niche: the Black-crowned night heron feeds at night on the 
Lake Ontario shoreline; the Maidenhair Fern lives in rich, mature forests.  

1 . 3  T H E  T O R O N T O  R E G I O N  A T  A  G L A N C E

Toronto and Reg�on Conservat�on’s jur�sd�ct�on, as def�ned for th�s Strategy, �ncludes the C�ty of 

Toronto, parts of the three Reg�onal Mun�c�pal�t�es of York, Peel and Durham, and the small area 

of Count�es of S�mcoe and Duffer�n w�th�n the TRCA area of jur�sd�ct�on. It cons�sts of the n�ne 

watersheds, from Etob�coke Creek �n the west to Carruthers Creek �n the east, that dra�n from the 

Oak R�dges Mora�ne and Peel Pla�ns �nto the north-western shores of Lake Ontar�o, and �ncludes 

the waterfront between these r�vers. Th�s jur�sd�ct�on takes �n the most urban�zed core of the C�ty of 

Toronto and surround�ng suburbs of the three reg�onal mun�c�pal�t�es, yet almost half of the area 

rema�ns rural and agr�cultural.

Ecological Character 

The Toronto reg�on l�es �n an ecolog�cal zone of trans�t�on between two forest reg�ons, the Great 

Lakes-St. Lawrence forest to the north, and the Carol�n�an forest to the south. Terrestr�al natural cover 

�s ma�nly dec�duous and m�xed forest, �nterspersed w�th smaller tracts of wetland, nat�ve meadow and 

Great Lakes coastal hab�tats. Pr�or to European settlement and the clear�ng of forests for agr�culture, 

forest �s est�mated to have covered approx�mately 90 per cent of southern Ontar�o, �nclud�ng the 

TRCA’s watersheds. It has been sa�d that a squ�rrel could have travelled through the treetops from the 

locat�ons of present-day W�ndsor to Ottawa w�thout ever hav�ng touched the ground!

Photography © 2008 P. Prior, Toronto and Region ConservationPhotography © 2008 Toronto and Region Conservation
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Today the remnant terrestr�al 

natural system throughout 

the TRCA jur�sd�ct�on �s 

largely conf�ned to the 

deeply-�nc�sed valley systems 

of the urban landscape or 

to the rural and agr�cultural 

landscapes of the upper 

port�ons of the watersheds. 

Bes�des the Oak R�dges 

Mora�ne and a small port�on 

of the N�agara Escarpment, 

there are many remnant 

natural places that shape 

the character of the TRCA 

jur�sd�ct�on:

w	 The n�ne r�vers and the�r tr�butar�es, much of whose valleylands funct�on as v�tal green 

corr�dors w�th�n the urban�zed area

w	 Rouge Park, the second largest urban natural her�tage park �n North Amer�ca.

w	 The shorel�ne of post-glac�al Lake Iroquo�s, a major r�se �n elevat�on that extends from west 

to east across the Reg�on �nland from Lake Ontar�o

w	 Scarborough Bluffs, Toronto Islands, and other Lake Ontar�o beaches and bluffs

w	 Forests and wetlands that are large and �ntact enough to support spec�es and commun�t�es 

character�st�c of the reg�on before European settlement, some of wh�ch are now rare or 

endangered

w	 Tallgrass pra�r�e and oak savannah commun�t�es, now rare �n North Amer�ca, such as those 

�n H�gh Park �n the C�ty of Toronto.

Land Use 

For the purpose of better reflect�ng the TRCA jur�sd�ct�on’s land use d�vers�ty, th�s Strategy d�v�des 

the reg�on �nto four terrestr�al natural her�tage plann�ng areas (cons�stent w�th the Prov�nce’s 

Growth Plan del�neat�ons �n 2006). Each area has �ts own comb�nat�on of geophys�cal, land use, and 

pol�cy character�st�cs. Shown on Map 1, from north to south the four areas are

w	 The Greenbelt Area (�nclud�ng the Oak R�dges Mora�ne and N�agara Escarpment), 

 ma�nly natural or agr�cultural �n character, w�th that character protected by prov�nc�al 

leg�slat�on

w	 The Agricultural and Rural Area, ma�nly agr�cultural lands south of the Mora�ne and 

Greenbelt, and outs�de of lands currently des�gnated for urban development—th�s �s where 

the next wave of growth w�ll occur

w	 The Designated Greenfield Area, cons�st�ng of ma�nly agr�cultural lands that are w�th�n 

des�gnated urban or settlement areas, and are currently be�ng developed or are comm�tted 

to development, �nclud�ng settlement areas of the Oak R�dges Mora�ne

A misty Charles Sauriol Reserve, Don Watershed

Photography © 2008 S. Hayes, Toronto and Region Conservation



12

Map 2: Known Distribution of Fauna Species of Concern in the TRCA 
Jurisdiction. 
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w	 The , �ncorporat�ng the bu�lt out areas of the C�ty of Toronto and the surround�ng 

suburban commun�t�es of York, Peel and Durham, �nclud�ng the urban�zed areas of the 

Oak R�dges Mora�ne and N�agara Escarpment.

Human Population and Biodiversity 

The Toronto and Reg�on Conservat�on area of jur�sd�ct�on �s approx�mately 2500 km2 (250,000 

hectares) and �s home to some 3.5 m�ll�on people (2003), up from 1.2 m�ll�on �n 1951. It �s one of 

the fastest grow�ng c�ty/reg�ons �n North Amer�ca. H�stor�cal Ontar�o M�n�stry of Natural Resources 

(OMNR) records, settler reports and other sources have also shown that an est�mated 119 spec�es, 

�nclud�ng elk, bobcat, wood turtle, Calypso Orch�d and Ind�an Pa�ntbrush, are no longer found �n 

the reg�on. Th�s happened �n two ways:

1. The d�rect loss of natural cover to urban�zat�on

2. The �nd�rect degradat�on of the rema�n�ng natural cover though changes �n the hydrology 

(water quant�ty and qual�ty), so�l compact�on and recreat�onal use. 

Changes �n b�od�vers�ty may also be the result of cl�mate change. 

Red-headed Woodpeckers are at the edge of their range and were likely always 
uncommon in this region.  In contrast, Broad-leaved Spring Beauty are less common 
now than they were historically in response to dramatic changes in the landscape.

Desp�te the �ncrease �n awareness of conservat�on �ssues �n the TRCA jur�sd�ct�on, there cont�nues to 

be �ncremental losses of hab�tat wh�le the qual�ty of rema�n�ng hab�tat cont�nues to decl�ne. B�olog�cal 

�nventory work undertaken by TRCA over the last decade has h�ghl�ghted an abrupt �nterrupt�on �n 

the southern d�str�but�on of many spec�es and vegetat�on commun�t�es �n the TRCA jur�sd�ct�on.

Map 2 shows the result of fauna surveys conducted evenly across the reg�on, demonstrat�ng the 

unbalanced d�str�but�on of occurrences (po�nts) espec�ally between the bu�lt-up plann�ng area and 

the other three areas. Of the 1111 nat�ve flora and fauna spec�es found �n the TRCA jur�sd�ct�on, 

currently 693 are not found w�th�n the urban�zed port�ons, �llustrat�ng the �mpact that urban�zat�on 

Photography © 2008 K. Purves, Toronto and Region ConservationPhotography © 2008 Mark Peck, Royal Ontario Museum
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has had on the reg�on’s b�od�vers�ty. All 693 are currently on TRCA’s l�st of spec�es of conservat�on 

concern (Spec�es of Concern) (see Append�x B on Vegetat�on Commun�ty and Spec�es Rank�ng and 

Scor�ng). As urban�zat�on expands w�th�n the watersheds, �t �s expected that th�s trend of gradual 

spec�es ext�rpat�on w�ll cont�nue unless a d�fferent approach �s taken. 

1 . 4  N A T U R A L  H E R I T A G E  I N  O N T A R I O -    
 A D A P T I N G  T O  A N  E v O L v I N G  F R A M E W O R K

Conservation, as it was 

Conservat�on approaches of the 1970s and 1980s fa�led to adequately conserve the ecolog�cal 

�ntegr�ty and b�od�vers�ty of natural systems because they trad�t�onally focussed on sett�ng as�de the 

most s�gn�f�cant and often rarest areas as parks or reserves. Th�s “�slands of green” approach had 

the un�ntended effect of allow�ng spec�es to become threatened or rare before they were cons�dered 

s�gn�f�cant, lead�ng to perpetual cr�s�s management.

Through the 1980s and 1990s, the TRCA led the �dent�f�cat�on of Env�ronmentally S�gn�f�cant Areas 

(ESAs) based on cr�ter�a spec�f�c to the TRCA jur�sd�ct�on (MTRCA 1993), and these, by and large, 

have been �dent�f�ed for some measure of protect�on �n mun�c�pal off�c�al plans. The prov�nce also 

des�gned the cores-and-corr�dors approach to protect�ng natural her�tage systems �n Ontar�o (R�ley and 

Mohr 1994), wh�ch �dent�f�ed spec�al features and connect�ng corr�dors as the system to be protected. 

Th�s early systems approach culm�nated �n a 1995 prov�nc�al requ�rement, now expressed through 

the Provincial Policy Statement under the Planning Act, that a spec�f�ed l�st of s�gn�f�cant natural her�tage 

features should be protected �n all plann�ng documents and through the development approvals process. 

The fundamental flaw of these trad�t�onal approaches �s that they generally focus on protect�ng the 

ex�st�ng features and systems rather than env�s�on�ng the system that would be requ�red �n the long-

term for susta�nable spec�es populat�ons and ecosystem serv�ces. The features are often protected �n 

�solat�on of other natural cover and surrounded by an �ncreased urban cover. S�te-by-s�te dec�s�ons 

are made w�thout be�ng able to assess the cumulat�ve �mpl�cat�ons at mult�ple scales. Th�s results �n 

the gradual degradat�on of those features and the decl�ne of common spec�es at all scales. 

Land planning must take place at both the site and landscape scales.

Photography © 2008 S. Hayes, Toronto and 
Region Conservation

Photography © 2008 R. Hasner, Toronto and Region Conservation
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Systems Approach - Planning at Multiple Scales 

The leg�slat�ve and pol�cy framework that supports natural her�tage protect�on �n the prov�nce 

has evolved over the years to reflect changes �n the Ontar�o landscape. Toronto and Reg�on 

Conservat�on’s approach and th�s Strategy were developed �n parallel to th�s “evolv�ng framework”. 

In �ts early development, TRCA p�oneered th�s approach to protect b�od�vers�ty at the reg�onal 

scale. But today there �s a grow�ng recogn�t�on by b�olog�sts, env�ronmental�sts and planners that 

conservat�on needs to occur at both the s�te and reg�onal scales together. 

The prov�nc�al trend toward reg�onal plann�ng �s obv�ous. Through �ts Natural Spaces Program, 

the prov�nce �s develop�ng and test�ng an approach for �dent�fy�ng landscape-scale natural her�tage 

systems for southern Ontar�o. The Ontar�o B�od�vers�ty Strategy was f�nal�zed �n 2005 (OMNR, 2005)) 

�n response to a recommendat�on �n 2002 by the Env�ronmental Comm�ss�oner of Ontar�o to address 

rap�d decl�nes �n b�od�vers�ty �n the prov�nce (Env�ronmental Comm�ss�oner of Ontar�o, 2003). The 

2005 Prov�nc�al Pol�cy Statement recogn�zes that “[natural her�tage] systems can �nclude lands that 

have been restored and areas w�th the potent�al to be restored to a natural state” (MMAH 2005a). Th�s 

recogn�t�on of the potential of lands to contr�bute to ach�ev�ng conservat�on object�ves �s fundamental 

�n Southern Ontar�o where landscapes support l�m�ted ex�st�ng natural cover. In the Greater Toronto 

Area, the prov�nce has �ncreased �ts emphas�s on reg�onal plann�ng w�th the Oak R�dges Mora�ne 

Conservat�on Plan that �dent�f�es for protect�on a natural her�tage system of cores and corr�dors 

across the ent�re Mora�ne, the Greenbelt Plan that protects rural character and the Growth Plan that 

establ�shes growth object�ves, across the Greater Golden Horseshoe. These sh�fts by the prov�nce 

from manag�ng at the s�te scale to now sett�ng a reg�onal context for protect�ng natural systems and 

manag�ng growth and development locally are �mportant steps to promot�ng susta�nab�l�ty. 

Reg�onal-scale plann�ng for protect�ng natural her�tage has become more w�dely accepted and has 

been �ncorporated �nto the off�c�al plans of mun�c�pal�t�es �n the TRCA jur�sd�ct�on as a Natural 

Her�tage System (C�ty of Toronto), a Greenlands System (Reg�ons of Peel, York) or a Natural 

Her�tage Areas layer (Reg�on of Durham), w�th s�m�lar systems be�ng �ncorporated �nto local 

mun�c�pal off�c�al plans, and �n watershed and subwatershed plans. Mun�c�pal�t�es have supported 

the TRCA �n �mprov�ng �ts systems th�nk�ng from protect�ng env�ronmentally s�gn�f�cant s�tes and 

l�nked greenlands to model�ng susta�nable natural system scenar�os as target systems. 

Setting Targets 

The concept of str�v�ng for a g�ven m�n�mum amount of natural cover to ach�eve spec�f�c 

conservat�on object�ves �s also w�dely accepted. The Great Lakes Remed�al Act�on Plan work 

coord�nated by Env�ronment Canada (Env�ronment Canada, 2004) has suggested that to ach�eve 

and ma�nta�n healthy watersheds, at least 30% of a watershed should be �n forest cover and 10% of 

the watershed should be wetlands.

The Oak R�dges Mora�ne Conservat�on Plan (MMAH 2002) recommends that mun�c�pal�t�es assess 

the des�rab�l�ty of ach�ev�ng a m�n�mum 30% of a subwatershed �n self-susta�n�ng vegetat�ve cover. 

The off�c�al plan of the Reg�on of York sets a target of ach�ev�ng a m�n�mum 25 per cent forest cover 

up from the ex�st�ng 22.5 per cent (The Reg�onal Mun�c�pal�ty of York, 2005 a and b). Background 
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d�scuss�on papers for the rev�ew and update of the Reg�on of Durham off�c�al plan recommended 

30% forest cover for the Reg�on. Support for s�m�lar percentage cover targets have been found �n the 

sc�ent�f�c l�terature for some t�me now (Andren, 1994; Fahr�g 2002; Freemark 1988; Lee et al. 2002; 

V�llard et al. 1999).

Toronto and Region Conservation’s Approach 

Toronto and Reg�on Conservat�on developed �ts own approach. F�rst, �t formulated a rat�onale for 

protect�ng Spec�es of Concern reg�onally that would fac�l�tate target sett�ng, then �t used pred�ct�ve 

model�ng of future land cover changes (natural, agr�cultural and urban) to determ�ne susta�nable 

reg�onal-scale targets for natural cover and spec�es �n the reg�on (see Append�x D, Setting Terrestrial 

Natural System Targets).

The prov�nce, through the PPS, sets the standards for conservat�on at a coarse prov�nc�al scale, 

and allows and encourages mun�c�pal�t�es to go beyond th�s standard to reflect the needs for 

conservat�on at the local scale. The TNHSS, backed by an extens�ve �nventory of local data and local 

expert�se �n conservat�on, �s TRCA’s vers�on of the f�ner level of deta�l needed �n order to be effect�ve 

�n conservat�on at both the reg�onal and s�te plann�ng scales. 



C H A P T E R

2
2 . 0  T H E  S T R A T E G Y :  A  v I S I O N  F O R  A      
 S U S T A I N A B L E  R E G I O N

2 . 1  T H E  T E R R E S T R I A L  N A T U R A L  H E R I T A G E    
 S Y S T E M :  v I S I O N ,  G O A L  A N D  O B j E C T I v E S 

w	 The TNHSS �s des�gned to ma�nta�n and, where poss�ble, restore spec�es populat�ons, 

vegetat�on commun�t�es and natural processes (ecosystem serv�ces) and thus enhance 

the qual�ty of l�fe for Toronto reg�on res�dents by �dent�fy�ng a land base necessary for a 

susta�nable terrestr�al natural system across the TRCA jur�sd�ct�on. 

Vision

Toronto and Reg�on Conservat�on’s v�s�on for the terrestr�al natural system �s

“A sustainable system that is accessible to and valued by the region’s residents as the foundation for the 

health and ecological integrity of the Toronto region, making it “The Living City”.

Th�s v�s�on looks forward:

w	 For a generat�on, to 2031 (as per Prov�nc�al Growth Plan), when the comm�tments necessary 

to protect and restore the targeted land base for terrestr�al natural her�tage w�ll be made �n 

pol�c�es, land securement agreements and stewardsh�p

w	 For a century, to 2100, when our natural her�tage w�ll be restored to the target system 

through forest, wetland and meadow regenerat�on

w	 To the centur�es beyond, wh�ch w�ll have the�r own ways of express�ng and protect�ng th�s 

v�s�on wh�le ma�nta�n�ng and enhanc�ng �ts essent�al pr�nc�ples.

Goal

To work with all stakeholders to identify and protect a land base comprised of “existing” and “potential” 

natural cover and to fully secure and restore a target terrestrial natural system by 2100 that will both 

protect and restore native biodiversity.

17
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Objectives

Toronto and Reg�on Conservat�on’s object�ves for the TRCA jur�sd�ct�on terrestr�al natural system 

are to

w	 Increase the qual�ty, d�str�but�on and quant�ty of natural cover to promote and susta�n 

natural processes across the reg�on

w	 Establ�sh cond�t�ons that w�ll allow terrestr�al natural commun�t�es and nat�ve spec�es to 

evolve and flour�sh throughout the reg�on as development and �ntens�f�cat�on cont�nues 

w	 Contr�bute to the soc�al and env�ronmental well be�ng of the TRCA jur�sd�ct�on through 

�ntegrat�on of the TNHSS �nto other natural her�tage and susta�nab�l�ty �n�t�at�ves. 

The TNHSS ach�eves these object�ves �n two ways:

w	 By us�ng a systems approach, evaluat�ng the qual�ty, d�str�but�on and quant�ty of the 

terrestr�al natural cover �n the landscape as a s�ngle funct�onal un�t, rather than as separate 

natural areas

w	 By determ�n�ng targets for the qual�ty, d�str�but�on and quant�ty of terrestr�al natural cover 

needed �n the landscape �n order to promote b�od�vers�ty and a susta�nable c�ty reg�on. 

2 . 2  P R I N C I P L E S  O F  L A N D S C A P E  E C O L O G Y 

For many years, sc�ent�sts, planners, and c�t�zens worldw�de have been work�ng toward 

susta�nab�l�ty, �n part through the protect�on and restorat�on of ecosystems at var�ous scales. From 

the accumulated exper�ence and knowledge, sc�ence-based pr�nc�ples have been w�dely accepted �n 

the des�gn of terrestr�al natural her�tage systems (Noss and Harr�s 1986; Poser et al. 1993; Forman 

1995; Lee et al.. 2002). The follow�ng pr�nc�ples of landscape ecology prov�ded gu�dance �n the 

development of the TRCA approach. They are also the pr�nc�ples adopted by the South Central 

Ontar�o Conservat�on Author�t�es’ (SCOCA) Natural Her�tage D�scuss�on Group to ass�st �n the 

standard�zat�on of methodolog�es for natural her�tage protect�on and restorat�on across watershed 

boundar�es (see Sect�on 5.2.3). 

Biodiversity 

The purpose of des�gn�ng a terrestr�al natural system �s to ach�eve d�vers�ty, abundance, v�ab�l�ty of 

nat�ve spec�es populat�ons, natural commun�t�es and natural processes at mult�ple scales. 

Scale 

A terrestr�al natural system can be des�gned for an area as small as a ne�ghbourhood or as large as a 

cont�nent. Compat�b�l�ty between scales �s �mportant.

Systems Approach

Protect�ng terrestr�al natural her�tage requ�res a comprehens�ve approach that �ncludes ecosystem 

structure, form, and funct�on and spec�es populat�ons across the whole landscape.
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Precautionary Principle 

Ecolog�cal systems and processes are complex and uncerta�n. It �s usually eas�er and less costly to 

prevent env�ronmental damage than to repa�r �t. 

Size 

Larger hab�tat patches are better for promot�ng nat�ve spec�es d�vers�ty because they prov�de more 

n�ches and resources, more m�cro-cl�mat�c cond�t�ons, more vegetat�on age classes and commun�ty 

types, and larger populat�ons of spec�es. Th�s d�vers�ty and space allows for better response to 

weather fluctuat�ons, better reproduct�ve success and better genet�c v�gour (more �nd�v�duals to 

contr�bute to reproduct�on). 

Shape 

In developed or fragmented landscapes, hab�tat patches that are more compact and consol�dated 

have the least amount of edge, and are therefore less vulnerable to adverse external effects. 

Matrix Influence (Surrounding Land Use) 

Matr�x �nfluence �s a very �mportant factor �n plann�ng at mult�ple scales, espec�ally �n urban areas. 

Every hab�tat patch has a relat�onsh�p, e�ther pos�t�ve or negat�ve, w�th �ts surround�ng land uses, 

�ts “matr�x”. Each hab�tat patch has �ts own un�que rat�o of urban, agr�cultural and natural cover �n 

�ts matr�x. Generally, a hab�tat patch whose matr�x �s predom�nantly urban undergoes more adverse 

effects than one whose matr�x �s predom�nantly agr�cultural, and a hab�tat patch w�ll benef�t most 

from a predom�nantly natural matr�x. Thus the rat�o of urban, agr�cultural and natural cover �n a 

hab�tat patch’s matr�x w�ll �nfluence �ts cond�t�on. 

There are many negat�ve �mpacts from development adjacent to protected natural areas:

w	 Water: changes �n the hydrology (quant�ty of water); water pollut�on from storm water 

runoff and sp�lls 

w	 Soil: so�l compact�on from construct�on and tra�l use; h�gh �nputs of nutr�ents from 

agr�cultural and urban lands 

w	 Human presence: recreat�onal pressures (areas “loved to death”), trampl�ng of vegetat�on, 

d�sturbance of fauna, collect�on of plants and an�mals 

w	 Invasives: compet�t�on by al�en plants, predat�on on low-nest�ng b�rds by pets and urban-

adapted fauna (raccoons, etc.) 

w	 Ambient conditions: l�ght pollut�on, chron�c excess�ve no�se. 

Quant�tat�ve ev�dence of changes �n b�rd commun�t�es, �nclud�ng loss of sens�t�ve spec�es due to 

hous�ng developments, was shown �n a study �n Waterloo, Ontar�o (Fr�esen et al. 1995). 

Distribution 

The more balanced the spat�al d�str�but�on of natural cover �s across a reg�on, the greater the 

opportun�t�es for spec�es to f�nd what they requ�re, from local resources for reproduct�on to reg�onal 
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resources for m�grat�on. D�str�but�on of natural cover across phys�ograph�c reg�ons prov�des 

d�vers�ty of so�l types, cl�mate and topography and thus opportun�t�es for a d�vers�ty of flora and 

fauna spec�es and vegetat�on commun�t�es. 

Connectivity 

The more connected (through d�rect l�nkage or prox�m�ty) hab�tat patches are to each other, the 

more effect�vely natural processes operate across the whole landscape, �mprov�ng opportun�t�es to 

support v�able spec�es populat�ons. All of the system pr�nc�ples l�sted here leads to connect�v�ty �n 

the landscape, each �n �ts own way. For example, �ncreas�ng the s�ze of a forest patch �ncreases the 

amount of cont�guous hab�tat ava�lable to an �nd�v�dual. The matr�x also plays a role �n connect�v�ty 

and spec�es d�spersal. For example, agr�cultural lands allow relat�vely safe, un�nterrupted passage for 

many spec�es (woodland frogs, for example) from forests to wetland where they breed. Urban lands 

tend to restr�ct such movements and cause �solat�on among hab�tat patches. 

Quantity 

The h�gher the percentage of natural cover �n any area, the greater the potent�al for opt�m�z�ng 

overall patch s�ze, shape, matr�x �nfluence, d�str�but�on and connect�v�ty, and therefore b�od�vers�ty. 

2 . 3  F R O M  P R I N C I P L E S  T O  A P P R O A C H 

The d�str�but�on of spec�es played a s�gn�f�cant role �n the formulat�on of the TNHSS v�s�on and 

targets. The Spec�es of Concern, �n part�cular, were used as a surrogate measure of ecosystem funct�on 

and susta�nab�l�ty. In the late 1990s, the 693 Spec�es of Concern were des�gnated to ra�se awareness of 

spec�es loss �n the landscape. The message was: 254 plant and an�mal spec�es were already cons�dered 

rare �n 1982 (MTRCA 1982) and, from trends �n landscape change, we can foresee approx�mately 450 

spec�es potent�ally becom�ng rare over t�me. Hav�ng ach�eved that awareness, Spec�es of Concern have 

s�nce become more l�ke “�nd�cator spec�es”, plants and an�mals to be protected and restored because 

the�r abundance �s cons�dered synonymous w�th overall ecosystem funct�on. 

“The conservation message 

we tried to express through 

species at risk, we should 

have been conveying through 

common species” 

Bob Johnson, Curator, Reptiles 
and Amphibians, Toronto Zoo

The target system’s land base provides the space needed for plant and animal 
species to assemble and evolve as natural communities. Mature forest, left, and 
Spotted Salamander, right.

Photography © 2008 N. Iwanycki, 
Toronto and Region Conservation

Photography © 2008 S. Hayes, Toronto 
and Region Conservation
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The target system, rather than protect�ng land just for rare spec�es and ex�st�ng terrestr�al natural 

cover, prov�des a land base necessary for Spec�es of Concern and other spec�es to recover and to 

assemble �nto res�l�ent, evolv�ng natural commun�t�es that perform ecosystem serv�ces over the 

long-term. 

For more �nformat�on on Spec�es of Concern des�gnat�on and the�r use �n target sett�ng and 

mon�tor�ng, see Append�ces B and D. 

To ass�st �n quant�fy�ng the TNHSS object�ves, the pr�nc�ples of landscape ecology were d�st�lled �nto 

three �nd�cators: the qual�ty, d�str�but�on and quant�ty of terrestr�al natural cover, and targets were 

set for each w�th the purpose of susta�n�ng and �mprov�ng the d�vers�ty, d�str�but�on and r�chness of 

Spec�es of Concern �n the TRCA jur�sd�ct�on. 



3 . 0  T H E  E x I S T I N G  T E R R E S T R I A L  N A T U R A L   
 S Y S T E M 

3 . 1  E v A L U A T I N G  T H E  E x I S T I N G  S Y S T E M 

The qual�ty, d�str�but�on and quant�ty of natural cover �n the reg�on were evaluated us�ng a 

comb�nat�on of methods:

w	D�g�tal mapp�ng of urban, agr�cultural and natural land cover from 2002 aer�al 

photography (the most current ava�lable mapp�ng at the t�me offer�ng complete coverage of 

the TRCA jur�sd�ct�on) 

w	 Spec�es abundance and d�str�but�on from an �ntens�ve f�eld �nventory of plant and an�mal 

spec�es �n the reg�on, �nclud�ng the 693 TRCA Spec�es of Concern (from 1996 to 2005). 

Deta�ls are found �n Append�x C, Data Collect�on Methodology. 

The TNHSS object�ves were expanded upon (and expla�ned below) to prov�de prel�m�nary targets 

for qual�ty, d�str�but�on and quant�ty, aga�nst wh�ch to evaluate the ex�st�ng system (see Append�x 

D, “Sett�ng Terrestr�al Natural System Targets”). 

3 . 2  Q U A L I T Y  I N D I C A T O R 

The Qual�ty Ind�cator �s the terrestr�al natural cover or system qual�ty as determ�ned through 

remote-sens�ng. Three factors of qual�ty were used: s�ze, shape and matr�x �nfluence (from 

surround�ng lands). 

3 . 2 . 1  M E T H O D 

The s�ze, shape and matr�x �nfluence of each patch was calculated and scored to prov�de a qual�ty 

score for each patch (w�th a potent�al of 15 po�nts), and the scores were cal�brated �nto ranks based 

C H A P T E R
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on the�r potent�al to support spec�es. Each patch then rece�ved one of f�ve ranks for qual�ty, from 

“very poor”, “poor”, “fa�r”, “good” to “excellent”. For more deta�ls on th�s Landscape Analys�s Model, 

see “Evaluat�ng and Des�gn�ng Terrestr�al Natural Her�tage Systems” (Append�x E). 

Based on the landscape analys�s model, a few spec�es (such as eastern wood pewee) can l�ve �n “poor” 

qual�ty patches. However, most Spec�es of Concern (such as scarlet tanager) requ�re at least “fa�r” 

qual�ty; some (such as black-throated green warbler) requ�re at least “good” qual�ty; a few (such as 

black-throated blue warbler) requ�re patches of “excellent” qual�ty. Th�s suggests that �f the system 

supported a full range of qual�ty (up to 15 po�nts) but emphas�zed “good” qual�ty (11-12 po�nts), 

then most Spec�es of Concern (and assoc�ated ecosystem benef�ts) would be protected throughout 

the system. (Note: the pred�ct�ve model accounts for changes �n land cover, not the potent�al 

�nfluences from future drast�c changes �n cl�mate, human populat�on dens�t�es, etc.)

3 . 2 . 2  R E S U L T S 

Map 1 shows the ex�st�ng terrestr�al natural system along w�th urban and agr�cultural land cover 

correspond�ng to the four land use plann�ng areas descr�bed �n Sect�on 1.3. Overall, the ex�st�ng 

system, as evaluated on Map 3, ranges from “very poor” to “excellent” but �s character�zed by “fa�r” 

qual�ty �n that most hectares of terrestr�al natural cover across the TRCA jur�sd�ct�on contr�bute 

to patches of “fa�r” qual�ty (the mean patch qual�ty score �s 10). Th�s range of qual�ty and the 

emphas�s of hectares �n the “fa�r” qual�ty rank can be seen �n the bar graph on Map 3. The results 

for the qual�ty of the reg�onal system are d�scussed below �n terms of overall patch s�ze, shape and 

matr�x �nfluence; each factor �s exam�ned �nd�v�dually and together as �nterdependent factors. 

The follow�ng expla�ns how terrestr�al natural cover looks and funct�ons very d�fferently between 

the more northern rural and the more southern urban areas �n terms of spec�es d�vers�ty and 

abundance, as well as patch s�ze, shape and matr�x. 

Matrix Influence: H�gher scores are awarded to patches whose matr�x �s predom�nantly natural, 

med�um scores for a predom�nantly rural-agr�cultural matr�x, and lower scores for a predom�nantly 

urban matr�x. Most Spec�es of Concern tend to occur �n rural areas w�th the h�ghest natural cover, 

partly because each patch rece�ves a relat�vely pos�t�ve �nfluence from the natural and agr�cultural 

matr�x. Where sens�t�ve spec�es do occur �n the urban�zed landscape, they tend to be found only 

where patches are large enough, or where enough natural cover ex�sts �n the matr�x to offset the 

negat�ve matr�x �nfluence of urban�zat�on. However, �n such cases, these spec�es are typ�cally 

represented by very low populat�ons. 

Size: Patches rece�ve h�gher scores for s�ze �f they measure 50 hectares or more, med�um scores for 

50-10 hectares, and lower scores for less than 10 hectares. The hab�tat patches found �n the TRCA 

jur�sd�ct�on average about 3 hectares. However, these small patches actually represent only a small 

amount of the total area (hectares) of natural cover �n the reg�on. Most of the hectares are found �n 

patches of 50 hectares or more. Unfortunately there are few of the larger patches. Ind�v�dually the 

large patches may be h�gh-funct�on�ng but the�r small numbers and l�m�ted d�str�but�on l�m�ts the�r 

�nfluence on the reg�on. 
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Shape: H�gher scores for shape are awarded to compact patches such as c�rcles and squares; 

lower scores are g�ven to longer, narrower and more convoluted patches. Toronto and Reg�on 

Conservat�on’s jur�sd�ct�on �s character�zed by long, narrow patches w�th�n l�near valley corr�dors 

and by larger, bulky patches mostly �n the headwaters. The latter have a lower rat�o of edge to total 

area and are less affected by a convoluted edge than are smaller, l�near patches. The gr�d network of 

roads that def�nes a stra�ght edge �n many patches and the farm�ng pract�ce of ma�nta�n�ng square 

or rectangular forest lots �mprove the shape scores �n the system, although roads d�m�n�sh the s�ze 

and connect�v�ty of patches. 

3 . 3  D I S T R I B U T I O N  I N D I C A T O R 

Th�s �nd�cator exam�ned the d�str�but�on of terrestr�al natural cover across the reg�on (us�ng 

remote-sensed mapp�ng), �n part�cular the d�str�but�on of “good” patch qual�ty reg�onally. 

3 . 3 . 1  M E T H O D 

Hav�ng establ�shed the overall patch qual�ty w�th�n the system, the next step �s to determ�ne how 

well th�s qual�ty �s d�str�buted reg�onally across the four land use plann�ng areas. F�rst, d�str�but�on 

was calculated as the percentage of terrestr�al natural cover �n each plann�ng area, assess�ng all 

terrestr�al natural cover equally w�thout cons�der�ng patch qual�ty. However, d�str�but�on of spec�es, 

�nclud�ng Spec�es of Concern, depends on the qual�ty of that natural cover across the reg�on. 

Therefore, the relat�ve proport�on of the f�ve qual�ty ranks w�th�n each plann�ng area (the relat�ve 

proport�on of “very poor”, “poor”, “fa�r”, “good” and “excellent”) was also calculated as a measure 

of “d�str�but�on of qual�ty”. It �s �mportant to exam�ne the results of both calculat�ons together to 

assess d�str�but�on. For more deta�ls, see “Evaluat�ng and Des�gn�ng Terrestr�al Natural Her�tage 

Systems” (Append�x E). 

In order for plant and an�mal spec�es to assemble �nto d�verse natural commun�t�es and for 

spec�es to d�sperse locally or m�grate, natural cover would need to be d�str�buted across all 

phys�ograph�c reg�ons. To support Spec�es of Concern, �n part�cular, throughout the reg�on, 

“good” qual�ty natural cover should character�ze the major�ty of terrestr�al natural cover �n 

each plann�ng area. 

3 . 3 . 2  R E S U L T S 

As shown on Map 3, the d�str�but�on of the ex�st�ng terrestr�al natural cover, �n part�cular the 

“good” qual�ty cover (scor�ng 11-12), �s skewed toward the north and, to some extent, the east. The 

results descr�bed below by plann�ng area essent�ally dep�ct the north-south d�str�but�on of natural 

cover. The hundreds of spec�es and vegetat�on commun�t�es �mpl�cated �n these results could not 

all be d�scussed. However, where poss�ble, a few spec�es were selected to �llustrate what the models 

summar�ze. 
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By Planning Area 

Although the Greenbelt Area (�nclud�ng the Oak R�dges Mora�ne) accounts for only 31 per cent 

of the jur�sd�ct�on’s total area (Table 1), 44 per cent of the jur�sd�ct�on’s natural cover �s found 

here. Hab�tat patches tend to be of “good” qual�ty (mean patch score of 11) (F�gure 2 and Map 3), 

be�ng larger and surrounded by other hab�tat patches or by a predom�nantly agr�cultural matr�x. 

A few patches of “excellent” qual�ty are also found to the northeast. It �s �n the Greenbelt Area 

that vegetat�on commun�t�es and spec�es are most d�verse and abundant. For example, Spec�es of 

Concern such as Starflower and Black-throated Green Warbler are generally not found �n other areas 

largely because patches are too small.

The Agr�cultural Rural area and the Des�gnated Greenf�eld area conta�n 12 and 37 per cent natural 

cover, respect�vely, and patch qual�ty �n both tends to be “fa�r” (mean patch score of 9) (F�gure 2). 

In all three of these non-urban plann�ng areas ment�oned so far, Spec�es of Concern such as Wood 

Thrush (a low-nest�ng forest b�rd), Northern Leopard Frog, Wh�te Tr�ll�um and Blue Flag Ir�s are 

relat�vely well represented, as are the�r respect�ve natural commun�t�es and assoc�ated ecosystem 

serv�ces. Such spec�es do not need the larger patches as long as the matr�x rema�ns rural-natural. 

Most development �n the next few years w�ll tend to occur �n the Des�gnated Greenf�eld area and, 

therefore, to prevent the loss of these and other Spec�es of Concern, �ncreas�ng patch s�ze w�ll be 

�mportant �n order to part�ally compensate for the sh�ft to an urban matr�x. The next wave of 

growth �s be�ng planned for the Agr�cultural Rural area. 

At the oppos�te end of the spectrum �s the more urban�zed plann�ng area of the south, the Bu�lt-

up area (Map 3). Th�rteen per cent of th�s area �s terrestr�al natural cover and �ts qual�ty �s more 

character�st�cally “poor” (mean patch score of 8) (F�gure 2). Fewer spec�es occur th�s far south. For 

example, the four spec�es l�sted above are found only occas�onally, generally where “fa�r” qual�ty 

patches occur. Spec�es found �n all four plann�ng areas �nclud�ng the Bu�lt-up area, �nclude Green 

Frog, Gray Catb�rd, Screech Owl, Red Oak and Bloodroot, spec�es that can adapt to smaller patches 

exposed to a predom�nantly urban matr�x.

The Wood Thrush (left) is an exceptional songster and sensitive species of 
forests. The species occasionally attempts to breed in the Built-up Area (Wood 
Thrush nestlings, right).

Photography © 2008 Lang Elliott Photography © 2008 Mark Peck, Royal Ontario Museum
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A grad�ent of qual�ty �s to be expected �n any reg�on �n Southern Ontar�o and “poor” qual�ty patches 

are part of the natural system mosa�c �n the TRCA jur�sd�ct�on, perform�ng local ecolog�cal and 

soc�al funct�ons. Hab�tat patches benef�t from other natural areas �n prox�m�ty; even “poor” qual�ty 

patches can contr�bute to a more pos�t�ve matr�x �nfluence on other hab�tat patches. 

Table 1: Existing Natural Cover (2002) by Planning Area in the TRCA 
Jurisdiction (region)

TNH PlaNNiNg
area

area NaTural Cover 
(Forest, wetland, meadow and coastal) 

hectares % of region hectares % of planning area

Greenbelt 78 008 31% 34 596 44%

Agricultural and Rural 23 298 9% 2 824 12%

Designated Greenfield 28 527 11% 10 694 37%

Built-up 119 393 48% 15 231 13%

Total, Region 249 225 100% 63 345 25%

Figure 2: Quality of Existing Natural Cover by Planning Area 

3 . 4  Q U A N T I T Y  I N D I C A T O R 

The Quant�ty Ind�cator �s the amount of natural cover �n the reg�on, determ�ned us�ng remote-

sensed mapp�ng. 
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3 . 4 . 1  M E T H O D 

The quant�ty of terrestr�al natural cover �s measured as a proport�on (or per cent) of the total land 

surface area of the reg�on. 

Toronto and Reg�on Conservat�on’s jur�sd�ct�on �s a f�n�te area. Convert�ng lands from agr�cultural 

to urban uses changes the matr�x, mak�ng �t necessary to �ncrease the natural cover �f the ex�st�ng 

qual�ty �s to be ma�nta�ned or �mproved. Therefore the quant�ty necessary to ach�eve the targeted 

“good” qual�ty and more balanced d�str�but�on w�ll depend on the character of the reg�on �n the 

long term (the rat�o of natural, agr�cultural and urban land cover). Prel�m�nary model�ng and 

l�terature research were used to determ�ne that at least 30 per cent of the TRCA jur�sd�ct�on land 

surface should be natural cover �n order to d�str�bute “good” qual�ty natural cover throughout the 

reg�on and susta�n populat�ons of Spec�es of Concern for the long-term. 

3 . 4 . 2  R E S U L T S 

In 2002, the quant�ty of terrestr�al natural cover �n the TRCA reg�on �s approx�mately 63,349 

hectares, or nearly 25 per cent of the total land surface, wh�ch �ncludes 23,615 hectares or 9 per cent 

cultural meadow (Table 2). The des�red reg�onal d�str�but�on of terrestr�al natural cover w�th an 

emphas�s on “good” qual�ty �s not met by the ex�st�ng terrestr�al natural system that covers 25 per 

cent of the TRCA jur�sd�ct�on. 

Table 2: Existing Natural Cover (2002) by Habitat Category in the TRCA 
Jurisdiction (region)

HabiTaT HeCTares % oF regioN

Forest 33,851 14

Meadow 23,615 9

Successional 3,150 1

Wetland 2,572 1

Beach/Bluff 162  (0.07) <1

Total 63,349 25

3 . 5  S U M M A R Y  O F  E x I S T I N G  C O N D I T I O N S

Wh�le the qual�ty, d�str�but�on and quant�ty of ex�st�ng terrestr�al natural cover �n the TRCA 

jur�sd�ct�on are better than �n some rural parts of Ontar�o (e.g. Essex County has only about 

four per cent forest cover �n a ma�nly agr�cultural matr�x), they are below what �s requ�red for a 

susta�nable terrestr�al natural system env�s�oned for th�s L�v�ng C�ty reg�on. The ex�st�ng terrestr�al 
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natural system �n the TRCA jur�sd�ct�on ranges �n qual�ty from “very poor” to “excellent” and �s 

dom�nated by patches of “fa�r” qual�ty. In the southern half of the TRCA jur�sd�ct�on, most of the 

patches are �n “poor” qual�ty. Th�s means that plann�ng areas that are found w�th�n the southern 

port�on of the TRCA jur�sd�ct�on are markedly dependent on the quant�ty and qual�ty of natural 

cover �n adjacent plann�ng areas for ecosystem serv�ces and b�od�vers�ty. However, even th�s 

northern natural cover �s currently on the threshold, close to the “poor” qual�ty, where an �ncrease 

�n urban matr�x would cause many spec�es to d�sappear (K�lgour 2003). 

Today the ex�st�ng system �s dom�nated by “fa�r” qual�ty patches and does not meet the object�ves 

set out �n th�s Strategy; further decl�ne �n qual�ty and b�od�vers�ty �s ant�c�pated �n l�ght of projected 

urban�zat�on. Therefore, th�s Strategy prov�des a scenar�o of terrestr�al natural cover to ass�st 

the TRCA, mun�c�pal�t�es and other stakeholders who w�ll �mprove the long-term health and 

susta�nab�l�ty of the terrestr�al natural system:

1. Qual�ty: a better conf�gurat�on of the system to promote larger hab�tat patches w�th more 

compact shapes and a better placement relat�ve to agr�cultural and urban land cover, mov�ng the 

system from “fa�r” to “good” qual�ty (mean scores of 10 �mprov�ng up to between 11 and 12) 

2. D�str�but�on: a more even d�str�but�on of “good” qual�ty natural cover across the TRCA 

jur�sd�ct�on

3. Quant�ty: an �ncrease �n natural cover from 25 per cent (�nclud�ng meadows) to at least 30 per 

cent (largely forest and wetland), to �ncrease the natural matr�x and ach�eve the des�red qual�ty 

and d�str�but�on of natural cover. 



4 . 0  T H E  T A R G E T  T E R R E S T R I A L  N A T U R A L    
 S Y S T E M

4 . 1  D E S I G N I N G  A N D  E v A L U A T I N G  M O D E L E D    
 S C E N A R I O S  -  M E T H O D O L O G Y

Hav�ng evaluated the ex�st�ng system �n Chapter 3 and determ�ned that �t d�d not meet the 

object�ves, the next step was to des�gn a more robust terrestr�al natural system. A System Des�gn 

Model was used to develop a scenar�o that would ach�eve the qual�ty and d�str�but�on targets on as 

l�ttle land as poss�ble, recogn�z�ng the compet�ng land �nterests.

The f�rst step was to map the projected, long-range urban growth so that the target system scenar�o 

could be evaluated �n the context of future changes �n the matr�x. Then the ent�re TRCA jur�sd�ct�on 

surface area was d�v�ded �nto very small un�ts (10 x 10 meter cells). Each small square was ass�gned 

value for �ts potent�al to contr�bute to the terrestr�al natural her�tage system, accord�ng to var�ous 

ecolog�cal cr�ter�a (d�stance from natural or urban areas, etc.) and plann�ng cr�ter�a (protect�on 

des�gnat�ons, TRCA ownersh�p, etc.).

For more deta�ls, see Evaluat�ng and Des�gn�ng Terrestr�al Natural Her�tage Systems, Append�x 

E. Map 4 shows the reg�on’s ent�re surface evaluated; the more cr�ter�a are fulf�lled, the darker the 

shade of green. Th�s was used to determ�ne where to best protect and expand ex�st�ng cover to make 

up the target system. 

The h�ghest scor�ng cells (the darker greens �n Map 4) were selected as a target system scenar�o, 

beg�nn�ng w�th the h�ghest scor�ng cells add�ng up to 30 per cent of the TRCA jur�sd�ct�on. That target 

system scenar�o was then evaluated for qual�ty us�ng the landscape analys�s model (the same methods 

as descr�bed �n Chapter 3). If qual�ty and d�str�but�on object�ves were met, then the cells selected 

would compr�se the quant�ty (the land base) requ�red for the target terrestr�al natural system (for more 

deta�ls, see Evaluat�ng and Des�gn�ng Terrestr�al Natural Her�tage Systems, Append�x E). 

C H A P T E R
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Map 4: Toronto and Region Conservation Jurisdiction Surface Evaluated for 
Potential toward Target System.
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The scenar�o of terrestr�al natural cover selected as the target terrestr�al natural system for the TRCA 

jur�sd�ct�on �s presented on Map 5, show�ng ex�st�ng cover �n dark green and potent�al cover �n 

l�ghter green. Th�s expanded system �s shown aga�n on Map 6, evaluated for qual�ty, and �s descr�bed 

�n the follow�ng sect�on. 

4 . 2  R E S U L T S 

The target system qual�ty st�ll ranges from “very poor” to “excellent” but �s �mproved overall, from 

be�ng dom�nated by “fa�r” patches �n the ex�st�ng system to “good” patches �n the target system 

(mean patch qual�ty score �mproved from 10 up to 11), as shown �n the bar graph on Map 6. The 

�mproved reg�onal qual�ty resulted from �mprov�ng �nd�v�dual patch s�ze, shape and, to some degree, 

matr�x (an �ncrease �n natural matr�x) throughout the system.

The d�str�but�on of terrestr�al natural cover �n the target system, espec�ally ranked as “good” 

qual�ty, �s st�ll very much skewed to the north, generally w�th�n the Greenbelt Area (Map 6), largely 

because of the l�m�ted ab�l�ty to �ncrease natural cover �n ex�st�ng urban�zed areas. “Good” qual�ty 

hab�tat does not character�ze every plann�ng area as was the d�str�but�on object�ve (those results are 

descr�bed below by plann�ng area).

From a quant�ty perspect�ve, the target system covers approx�mately 74,000 hectares, or 

approx�mately 30 per cent of the total land surface area of the TRCA jur�sd�ct�on. Th�s �s the 

quant�ty necessary to ach�eve a target system that �s dom�nated by “good” qual�ty patches and to 

ach�eve the best d�str�but�on poss�ble g�ven ex�st�ng constra�nts. Some ex�st�ng natural cover, mostly 

as small and �solated patches, was excluded from the system �n favour of potent�al natural cover 

abutt�ng larger, connected ex�st�ng natural cover. Accord�ng to pred�ct�ons from the landscape 

analys�s model, ex�st�ng nat�ve spec�es populat�ons, vegetat�on commun�t�es and natural processes 

w�ll be ma�nta�ned throughout the system �n the future �f the qual�ty target �s reached. 

By Planning Area 

Two plann�ng areas, the Bu�lt-up and Des�gnated Greenf�eld areas, show a decrease �n quant�ty of 

terrestr�al natural cover (Table 4). The Bu�lt-up area’s loss from 13 to 10 per cent �s mostly from the 

exclus�on of ex�st�ng hab�tat patches that e�ther were �solated from the rest of the system and d�d not 

fulf�l enough cr�ter�a to be captured at the reg�onal scale or were l�near meadows abutt�ng 400-ser�es 

h�ghways. However, the �mportance of these areas for water management and other funct�ons �s be�ng 

explored at the watershed scale and through s�te-spec�f�c opportun�t�es. F�gure 3 shows that w�th the 

target system, the qual�ty of terrestr�al natural cover would rema�n dom�nated by “poor” patches �n the 

Bu�lt up area but that a sl�ght �ncrease �n “fa�r” and “good” qual�ty patches would also be seen.

In the Des�gnated Greenf�eld area, the results show a loss of terrestr�al natural cover from 37 to 34 

per cent of the plann�ng area (a loss of approx�mately 900 hectares). The �ncrease �n the proport�on 

of “fa�r” and “good” patch qual�ty and reduct�on �n “poor” qual�ty patches, as shown �n F�gure 3, �s 

due to the system des�gn model’s tendency to el�m�nate small, �solated hab�tat patches and l�near 

extens�ons that would normally lower patch qual�ty scores. 
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The other two plann�ng areas show net �ncreases �n terrestr�al natural cover quant�ty. Table 4 shows 

that the quant�ty of Terrestr�al natural cover �n the Agr�cultural and Rural Area �ncreases from 12 

to 14 per cent and from 44 to 63 per cent �n the Greenbelt Area. The dom�nant patch qual�ty �n 

the Agr�cultural and Rural Area rema�ns v�rtually the same, “fa�r” (F�gure 3), but a sl�ght �ncrease 

�n both “fa�r” and “good” qual�ty can be observed. The dom�nant qual�ty �n the Greenbelt area 

�mproves from “fa�r” up to “good”, w�th some �ncreases �n “excellent” patches (F�gure 3). 

Figure 3: Quality of Existing and Targeted Natural Cover, by Planning Area 
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Table 3: Existing (2002) and Target Natural Cover by Planning Area 

PlaNNiNg area
exisTiNg NaTural Cover TargeTed NaTural Cover

Hectares % of area Hectares % of area

Greenbelt 34,596 44 48,935 63

Agricultural and Rural Area 2,824 12 3,212 14

Designated Greenfield 10,694 37 9,792 34

Built-up 15,231 13 12,039 10

Total, Region 63,345 25 73,977 30

4 . 3  S U M M A R Y  O F  T A R G E T S 

In summary, the greatest ga�ns to reg�onal b�od�vers�ty w�ll be expected to follow from changes to 

the ex�st�ng system: 

w	 An �ncrease reg�onally �n terrestr�al natural cover qual�ty, from “fa�r to good” (mean patch 

qual�ty scores from 10 to 11), and quant�ty, from 25 to 30 per cent 

w	 Increases to terrestr�al natural cover quant�ty and qual�ty �n the Greenbelt Area 

w	 Increases �n terrestr�al natural cover quant�ty �n the Agr�cultural and Rural Area 

w	 Increases �n terrestr�al natural cover qual�ty �n the Des�gnated Greenf�eld Area 

w	 The protect�on of much of the ex�st�ng terrestr�al natural cover �n the Bu�lt-up Area.

The targets reflect the best poss�ble ach�evement and a most effect�ve use of land (more compact 

patches w�th better shape), cons�der�ng constra�nts and opportun�t�es at the reg�onal scale. All 

hectares of terrestr�al natural cover �n the modeled target system dep�cted on Map 5 cumulat�vely 

play a role �n the reg�on’s cond�t�on and represent a substant�al step toward bu�ld�ng a L�v�ng C�ty 

reg�on. 



5 . 0  I M P L E M E N T A T I O N :  A C H I E v I N G  T H E    
 T A R G E T  S Y S T E M 

The target system was determ�ned for the TRCA reg�on spann�ng mult�ple watersheds, 

mun�c�pal�t�es and reg�ons, each w�th �ts own challenges �n terms of pol�cy and phys�cal constra�nts, 

as well as ava�lab�l�ty of up-to-date data layers. The target system �n th�s Strategy �s conceptual and 

w�ll have to be ref�ned and evaluated at the watershed and local scales. Watershed Plans prov�de 

an �mportant med�um for promot�ng the terrestr�al target system as part of an �ntegrated natural 

her�tage system. It �s ant�c�pated that the f�nal natural her�tage system w�ll be �mplemented �n a 

var�ety of ways, �nclud�ng mun�c�pal growth plann�ng. 

5 . 1  C O N S T R A I N T S ,  O P P O R T U N I T I E S  A N D    
 E x P E C T A T I O N S  F O R  I M P L E M E N T A T I O N 

The Toronto reg�on �s one of the fastest-grow�ng c�ty reg�ons �n North Amer�ca. Wh�le urban 

development poses challenges to natural her�tage protect�on, expans�on and restorat�on, some 

opportun�t�es present themselves (through the plann�ng process, for example) for advanc�ng the 

TNHSS object�ves. Each of the four Plann�ng Areas �ntroduced �n Chapter 1 has �ts own set of 

spec�f�c �ssues and opportun�t�es, and each presents a d�fferent expectat�on for how a target system 

could be ach�eved cumulat�vely over t�me w�th stakeholders. 

Built-up Area

Th�s plann�ng area has a great potent�al for the terrestr�al natural system to have a d�rect pos�t�ve 

�nfluence on the day to day l�fe of a large number of people and to contr�bute to the qual�ty 

of l�fe of commun�t�es �n the TRCA jur�sd�ct�on. In th�s area, there �s l�ttle room to expand the 

terrestr�al natural system because the vast major�ty of lands are �ntensely developed. Lands �n publ�c 

ownersh�p are �n h�gh demand for recreat�on, wh�ch often competes d�rectly w�th natural her�tage 

C H A P T E R
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protect�on. Therefore, �t �s expected that �mplementat�on w�ll rely more on �mpact management 

than system expans�on. In general, �n the Bu�lt-up area we are look�ng at four spheres of act�on: 

w	 System expans�on: relat�vely small expans�ons throughout but some areas, by the�r larger 

s�ze, have potent�al to be restored to support spec�es that have been lost from the urban 

areas. For example, Downsv�ew Park, brownf�elds and �dle lands were �ncluded �n the 

TNHSS because they were not already developed and could potent�ally be restored to 

natural cover. Other restorat�on opportun�t�es that are not yet �dent�f�ed (to be found 

potent�ally �n backyards, parks, golf courses and cemeter�es) may present themselves 

through more deta�led ref�nements of the target system at watershed and s�te plann�ng 

scales. 

w	 Development setbacks: buffers and setback requ�rements should be �dent�f�ed for 

redevelopment s�tes �n order to reduce pressure on the system’s edge. Over t�me, the 

�mpl�cat�ons of major redevelopment and �ntens�f�cat�on on the terrestr�al natural system 

w�ll need to be determ�ned and evaluated. 

w	 System management: restorat�on/recovery plant�ng w�ll be the f�rst act�v�ty. Constructed 

or created hab�tat structures, such as nest�ng structures, h�bernacula, wetlands and or 

buffer plant�ngs can enhance the funct�on of natural cover. As well, act�ve management of 

terrestr�al natural cover w�ll be necessary to ma�nta�n qual�ty, �n part�cular, the control of 

non-nat�ve �nvas�ve spec�es and re�ntroduct�on of nat�ve spec�es where poss�ble. 

w	 Matr�x management: compensat�ng for the lack of opportun�ty to �ncrease patch s�ze by 

manag�ng the matr�x �nfluence, e.g., reduce the negat�ve effects of urban uses on adjacent 

natural areas through publ�c educat�on and publ�c and pr�vate land stewardsh�p. 

Designated Greenfield Area

The Greenf�eld area �s des�gnated for urban development, w�th proposed land use changes �n var�ous 

stages of approval. There may be opportun�t�es to �ncorporate the target system �nto urban des�gn 

but these may be l�m�ted. G�ven the status of ex�st�ng off�c�al plans or other plann�ng documents 

(e.g., approved secondary plans) conta�n�ng natural her�tage elements, �mplementat�on of the target 

system w�ll be largely through voluntary means, negot�ated agreements to address opportun�t�es or 

acqu�s�t�on. 

It �s expected that restorat�on of lands �dent�f�ed as “potent�al” natural cover �n the target system 

w�ll be addressed through development l�m�t sett�ng. Management may also �nclude hab�tat 

structures, buffer plant�ngs, and manag�ng �nvas�ve spec�es, as well as publ�c educat�on and publ�c 

lands stewardsh�p. 

Agricultural and Rural Area

The Agr�cultural and Rural plann�ng area has been �dent�f�ed as a future growth area �n the 

Prov�nc�al Growth Plan but rema�ns zoned rural and agr�cultural �n Mun�c�pal Off�c�al Plans and 

as such currently supports rural-agr�cultural land uses. At th�s t�me, the target system may be 



36

�mplemented through land securement and stewardsh�p programs but, as these lands are expected 

to be des�gnated for urban expans�on, the development plann�ng process w�ll become the pr�mary 

means of ach�ev�ng the target system. 

Cropland, pastures and fallow fields can provide important dispersal areas for 
amphibians and breeding habitat for open country fauna, such as the American 
Kestrel.

The f�nal terrestr�al natural her�tage system for these lands w�ll be determ�ned �n collaborat�on w�th 

mun�c�pal�t�es as they embark on growth plann�ng exerc�ses that w�ll update or redef�ne the natural 

her�tage system, along w�th the other aspects of commun�ty bu�ld�ng. It �s our �ntent that the tools 

and sc�ence of th�s strategy w�ll be prov�ded to mun�c�pal�t�es to form the bas�s for natural her�tage 

system def�n�t�on. G�ven that the target system �n the Strategy �s modelled and based on 2002 base 

�nformat�on, �t w�ll be necessary to custom�ze the target system, both w�th more recent �nformat�on 

but also to reflect the var�ous commun�ty des�gn requ�rements to balance the mult�ple object�ves the 

mun�c�pal�t�es need to cons�der. 

In th�s plann�ng area, the target system falls largely along r�par�an (stream) systems, �ncreas�ng 

r�par�an cover and connect�ons, both up and downstream, w�th local adjacent forest patches. Once 

secured or protected, the land base �dent�f�ed as “potent�al” natural cover w�ll need to be restored to 

natural cover. It �s expected that proport�onately less “matr�x management” w�ll be requ�red where 

the matr�x rema�ns rural. 

Greenbelt Area

Most ex�st�ng terrestr�al natural cover �n th�s area �s well protected, and land use change to urban 

�s restr�cted by three of North Amer�ca’s lead�ng-edge conservat�on plans (N�agara Escarpment 

Plan, Oak R�dges Mora�ne Conservat�on Plan, and The Greenbelt Plan). Th�s plann�ng area �s where 

the major�ty of the target system �s located. W�th the ex�st�ng cr�t�cal mass of forest cover �n the 

Greenbelt area, a focus on ach�ev�ng �ncreas�ng amounts of �nter�or forest hab�tat (by �mprov�ng 

patch s�ze and shape) w�ll be key to �ncreas�ng b�od�vers�ty and enhanc�ng the ecolog�cal �ntegr�ty of 

the reg�onal terrestr�al natural system. The cont�nuance of agr�cultural uses �s a prom�nent object�ve 

of the Greenbelt Plan. S�nce an agr�cultural matr�x poses less �mpact on natural cover and �s partly 

benef�c�al to b�od�vers�ty, these two land uses are relat�vely complementary. 

All Photos © 2008 Toronto and Region Conservation
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In contrast to the other three areas, where land use plann�ng w�ll be key, voluntary landowner 

stewardsh�p and land securement approaches w�ll prov�de the pr�mary means to ach�eve the target 

system. Fund�ng �ncent�ves and partnersh�ps through ex�st�ng organ�zat�ons such as the Oak 

R�dges Mora�ne and Greenbelt Foundat�ons w�ll encourage part�c�pat�on �n these programs. Aga�n, 

restorat�on of “potent�al” natural cover areas w�ll be the pr�mary restorat�on emphas�s. 

5 . 2  I M P L E M E N T A T I O N  A C T I O N S  A N D      
 M E T H O D S 

The sect�ons that follow descr�be the �mplementat�on act�ons and methods:

w	 commun�cate and bu�ld support for the Strategy 

w	 �dent�fy, secure and restore the target system land base 

w	 mon�tor the target system. 

5 . 2 . 1  C O M M U N I C A T I O N  ( B U I L D I N G  S U P P O R T ) 

The development of the Strategy was bu�lt on partnersh�ps that w�ll cont�nue to be �mportant 

as �mplementat�on moves forward. TRCA draws on numerous ongo�ng and successful work�ng 

relat�onsh�ps that have developed over many decades, rang�ng from work�ng w�th the publ�c on 

shared conservat�on goals to cost-shar�ng agreements w�th mun�c�pal�t�es and other Conservat�on 

Author�t�es. New d�rect�ons w�ll also be necessary to opt�m�ze the success of �mplementat�on. 

The tools and sc�ence of the TNHSS w�ll be promoted not only through the act�ve part�c�pat�on 

�n the work deta�led �n the next sub-sect�ons but support w�ll also be bu�lt through general publ�c 

educat�on and awareness act�v�t�es: 

w	 The L�v�ng C�ty Campa�gn w�ll prov�de a corporate veh�cle for ra�s�ng the prof�le of the 

target system. 

w	 Workshops on the TNHSS and �ts use may be held for var�ous �ndustry groups such as 

mun�c�pal�t�es, corporat�ons, env�ronmental consultants and not-for-prof�t organ�zat�ons. 

w	 Toronto and Reg�on Conservat�on w�ll �mprove �ts partnersh�ps and work�ng relat�onsh�ps 

w�th un�vers�t�es and colleges by better shar�ng our data, �nformat�on and exper�ence �n 

ecology, conservat�on and land use plann�ng. By prov�d�ng pract�cal research opportun�t�es 

for students, the�r understand�ng of the TNHSS should ass�st �n promot�ng a change �n 

conservat�on pract�ce. 

Toronto and Reg�on Conservat�on �s one of Canada’s largest prov�ders of outdoor and exper�ent�al 

educat�on. Toronto and Reg�on Conservat�on developed a Systems Thinking Curriculum for Learning in 

the Living City to engage people �n learn�ng about susta�nab�l�ty and The L�v�ng C�ty and encourage 

“systems th�nk�ng” (emphas�z�ng the mult�ple benef�ts of healthy watersheds) and long-term 
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th�nk�ng. The TNHSS approach �s an �mportant element of th�s curr�culum. At th�s t�me, the 

Systems Th�nk�ng Curr�culum �s del�vered ma�nly to elementary and secondary school students 

at TRCA f�eld centers and through TRCA publ�c programs. Toronto and Reg�on Conservat�on 

w�ll cont�nue to �ntegrate the TNHSS �nto ex�st�ng TRCA env�ronmental educat�on programs and 

develop new programs that promote and bu�ld on the TNHSS.

The Long-eared Owl (left) and Monarch Butterf ly (larvae on Milkweed, right) 
are two of over two hundred fauna species that participate in ecosystem cycles as 
they migrate through this region twice a year.

5 . 2 . 2  P R O v I N C I A L  A N D  M U N I C I P A L  P O L I C Y ,    
  G R O W T H  P L A N N I N G  A N D  R E G U L A T O R Y    
  T O O L S

Flexibility in Implementation 

The reg�onal targets reflect the object�ves and broad �ntent�ons of TRCA and prov�de gu�dance 

(a master plan) for local dec�s�on mak�ng rather than str�ct prescr�pt�ons. The targets could be 

�mplemented �n numerous ways at the local scale, and the target system represents only one 

potent�al scenar�o. The target system was developed us�ng remotely-sensed �nformat�on at the 

reg�onal scale based on 2002 data that �s expected to requ�re updat�ng and ref�nement at the local 

scale. Add�t�onal local level �nformat�on and des�gn opt�ons w�ll be used to ref�ne the natural system 

l�ne w�th mun�c�pal�t�es and w�ll ass�st �n dec�s�on mak�ng at the local level. The target system w�ll 

also be rev�sed at the watershed scale to prov�de more deta�l �n the mapp�ng and to �ntegrate the 

terrestr�al layers w�th add�t�onal env�ronmental parameters �nclud�ng aquat�c ecosystem and water 

management. 

Provincial Planning

Toronto and Reg�on Conservat�on has been and w�ll cont�nue to act�vely part�c�pate �n the 

development or rev�ew of prov�nc�al, reg�onal, and mun�c�pal pol�c�es and plans that �nfluence 

growth, settlement, transportat�on, and the env�ronment �n the TRCA jur�sd�ct�on. Toronto and 

Photography © 2008 G. Miller, Toronto and Region Conservation Photography © 2008 P. Prior, Toronto and Region Conservation
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Reg�on Conservat�on w�ll seek to advance th�s Strategy and �ts natural her�tage v�s�on through many 

strateg�es and plans:

w	 Prov�nc�al pol�cy statements and plann�ng appl�cat�ons under the Planning Act, the Oak 

Ridges Moraine Conservation Plan, Niagara Escarpment Plan, Greenbelt Plan, development 

plans under the Ontario Planning and Development Act and projects under the Environmental 

Assessment Act

w	 Reg�onal growth management strateg�es such as the sub-area plans for the Greater Golden 

Horseshoe and the assoc�ated Natural Spaces program 

w	 Source water protect�on plann�ng process under the Clean Waters Act 

w	 Prov�nc�al transportat�on strateg�es and plans 

Toronto and Reg�on Conservat�on w�ll ass�st �n and benef�t from any new �n�t�at�ves, data and 

research from the prov�nce and local mun�c�pal�t�es as they emerge. The tools and databases 

developed for the TNHSS can be ut�l�zed to conf�rm and complement the work of the prov�nce and 

mun�c�pal�t�es.

Municipal Planning

As the reg�on’s mun�c�pal�t�es undertake growth management stud�es and rev�ew the�r urban 

boundar�es, the Strategy w�ll help mun�c�pal�t�es assess the�r strateg�c d�rect�ons and the ecolog�cal 

�mpl�cat�ons of growth. When �t comes to development plann�ng for local areas or ne�ghbourhoods, 

the Strategy w�ll also encourage �ntegrat�ng natural her�tage protect�on and restorat�on at the 

conceptual stage (�.e., secondary plans) and the serv�ces plann�ng stage (master env�ronmental 

serv�c�ng plans, generally requ�red by TRCA as part of development approval), before landowners 

subm�t the�r �nd�v�dual subd�v�s�on appl�cat�ons. 

The TNHSS prov�des mun�c�pal�t�es and the development �ndustry w�th a cons�stent approach to 

conservat�on for local development plann�ng. It �s the �ntent that the target system w�ll be offered 

to mun�c�pal�t�es to form the base for def�n�ng or ref�n�ng the�r natural systems �n the�r off�c�al 

plans and/or secondary plans, Master Env�ronmental Serv�c�ng Plans (MESP), �nd�v�dual plann�ng 

appl�cat�ons, as well as env�ronmental assessments, reg�onal and local mun�c�pal green�ng strateg�es, 

natural her�tage plans and recreat�on master plans, and plans for new and expanded transportat�on, 

�nfrastructure, and ut�l�ty corr�dors. 

Toronto and Reg�on Conservat�on w�ll prov�de support and techn�cal expert�se �n the �nterpretat�on 

of data and use of the tools and sc�ence �n the TNHSS. Regulatory tools such as S�te Alterat�on and 

Tree-cutt�ng by-laws ex�st today and w�ll lend support for the �n�t�al protect�on of ex�st�ng cover 

and, �n t�me, protect�on of the expanded system. Other tools and �ncent�ves ava�lable to max�m�ze 

the ga�ns to be made through the development rev�ew process may also be developed (e.g. dens�ty 

bonus�ng, dens�ty transfers and land swaps). 

To ass�st mun�c�pal�t�es w�th �mplementat�on of a pol�cy framework to support a terrestr�al 

natural her�tage system, Toronto and Reg�on Conservat�on has developed n�ne model plann�ng 
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pol�c�es. A synops�s of these model pol�c�es follows below and the deta�led pol�c�es can be found 

�n Append�x F. 

Pol�cy 1: Def�nes and maps the target system for protect�on and restorat�on

Pol�cy 2: Proh�b�ts new development and s�te alterat�on �n ex�st�ng natural cover

Pol�cy 3: Cond�t�ons and restr�ct�ons on development and s�te alterat�on �n potent�al natural cover

Pol�cy 4: Perm�tted land use and development �n ex�st�ng and potent�al natural cover

Pol�cy 5: Development setbacks from ex�st�ng natural cover

Pol�cy 6: Ref�n�ng or chang�ng target system boundar�es

Pol�cy 7: S�gn�f�cant features wh�ch cannot be removed from the target system

Pol�cy 8: Removals from or add�t�ons to the target system - “net ga�ns”

Pol�cy 9: Mod�f�cat�on for transportat�on, �nfrastructure and ut�l�t�es

Toronto and Reg�on Conservat�on bel�eves that the target system map and model pol�c�es (F�gure 1) 

can be smoothly �ntegrated �nto off�c�al plans, espec�ally those that have been recently adopted or 

rev�ewed and fully conform to the Provincial Policy Statement and Oak Ridges Moraine Conservation Plan. 

In many mun�c�pal�t�es, most of the lands �dent�f�ed as ex�st�ng cover w�th�n the terrestr�al natural 

her�tage system are already subject to one or more off�c�al plan des�gnat�ons that protect natural 

her�tage features, “greenland” systems, and other lands �dent�f�ed as env�ronmentally sens�t�ve. 

Compensation – Ecosystem Credits 

Compensat�on �s an opt�on when the target system land base cannot be secured through the normal 

su�te of plann�ng tools. Compensat�on, for example, m�t�gat�on bank�ng, allows a landowner to 

compensate for losses to the target system by prov�d�ng funds toward the �mplementat�on of the 

target system. Ecosystem cred�ts may be purchased from off�c�al off-s�te restorat�on areas where 

comparable or better ecolog�cal funct�ons could be ach�eved. Toronto and Reg�on Conservat�on 

w�ll always advocate f�rst for the protect�on, securement and stewardsh�p of the target system as 

�dent�f�ed on Map 5, or mod�f�ed through other processes (e.g., off�c�al plans, watershed plans) 

but ecosystem cred�ts, wh�ch have been used �n other reg�ons (South Flor�da Water Management 

D�str�ct, 2004; Cal�forn�a Department of F�sh and Game, 2005) offer a creat�ve alternat�ve for 

ach�ev�ng the system where flex�b�l�ty may be requ�red. Cr�ter�a for compensat�on w�ll be developed 

as part of TRCA’s ongo�ng Terrestr�al Natural Her�tage Program and w�ll be used to determ�ne 

appropr�ate s�tuat�ons and processes for the use of compensat�on cred�ts. 

5 . 2 . 3  W A T E R S H E D  P L A N N I N G

The TNHSS target system (Map 5) covers all n�ne watersheds, Frenchman’s Bay and the Lake 

Ontar�o Waterfront across the TRCA jur�sd�ct�on. In the development of watershed plans the 

TRCA �ntegrates data on natural features, natural processes and human use components (F�gure 

4) from wh�ch �t develops scenar�os of land cover and management opt�ons, and then evaluates 
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them to �dent�fy mult�ple benef�ts. There are many current processes and components of the 

watershed plans: 

w	 Terrestr�al natural systems (as def�ned �n Chapter 1) 

w	 Surface water quant�ty and qual�ty (�nclud�ng surface water budget, hydrology, flood�ng, 

stream morphology, base flow, water tak�ng, pollutant load�ng from construct�on, rural and 

urban runoff, and wastewater d�scharges)

w	 Groundwater quant�ty and qual�ty (�nclud�ng recharge, d�scharge, water tak�ng, and 

contam�nants) 

w	 Aquat�c spec�es and commun�t�es (�nclud�ng f�sh and benth�c �nvertebrates, and �nstream 

and r�par�an hab�tats) 

w	 Cultural her�tage (�nclud�ng archaeolog�cal and bu�lt her�tage)

w	 Recreat�onal use (�nclud�ng tra�ls and other pass�ve use opportun�t�es).

Future watershed model�ng may cons�der add�t�onal processes and components, such as a�r qual�ty 

(areas for carbon sequestrat�on), cl�mate change regulat�on, agr�cultural and areas for agrotour�sm, 

and so forth.

Figure 4: Integrating Component 
Values to Identify a System

Convent�onal sc�ence tended to separate 

these components �nto �nd�v�dual 

d�sc�pl�nes of research (“s�los”) but recent 

sc�ence has returned to a more hol�st�c 

ecology. Thus �ntegrated watershed 

plann�ng �nvolves understand�ng each 

ecosystem component �nd�v�dually 

and then as �ntegrated w�th other 

components �n a complex system. 

The TNHSS represents the �nd�v�dual 

terrestr�al component �n �ntegrated 

watershed plann�ng. TRCA has developed 

a “watershed response model” (wh�ch �s a 

ser�es of models, e.g., hydrolog�c, aquat�c 

commun�ty, etc.) to pred�ct how th�s 

complex ecosystem w�ll respond to changes 

�n a watershed. 

F�gure 5 shows how changes �n land 

cover, land uses and cl�mate that affect one component may have a cascad�ng effect on all other 

components of the system. Thus, the model can est�mate the benef�ts of terrestr�al natural cover 
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for other components. For example, an �ncrease �n terrestr�al natural cover can change groundwater 

levels and stream base flow, wh�ch �n turn can affect aquat�c commun�ty compos�t�on �n some 

stream reaches. The techn�cal stud�es support�ng the Duff�ns and Carruthers Creeks Watershed 

Plans pred�cted that the target terrestr�al natural system would result �n reduct�ons to peak (flood) 

flows of up to 25 per cent for the 100-year storm (TRCA 2003).

The watershed response model allows TRCA to evaluate land use scenar�os based on a range of 

env�ronmental and soc�al �nd�cators and to recommend a preferred scenar�o based on set object�ves. 

The watershed response model �s used to est�mate the mult�ple benef�ts of �mplement�ng the 

terrestr�al target system. At the same t�me, the watershed response model w�ll also occas�onally 

�dent�fy where the terrestr�al target system should be expanded to �nclude areas that are needed for 

hydrolog�cal or aquat�c ecosystem funct�ons. 

As they are developed, the prov�nce’s new requ�rements for dr�nk�ng water source protect�on 

plann�ng w�ll be �ntegrated �nto the watershed response model. The model pol�c�es �n Append�x F 

offer an example of how the protect�on of the target system may be addressed through watershed 

pol�c�es �n watershed plans. The TNHSS w�ll also ass�st �n fulf�ll�ng the object�ves of the federal 

government’s Remed�al Act�on Plan/Great Lakes Susta�nab�l�ty Fund programs to restore the 

�mpa�red uses and “de-l�st” watersheds w�th�n the TRCA jur�sd�ct�on Area of Concern. 

Neighbouring Conservation Authorities 

Toronto and Reg�on Conservat�on works closely w�th other Conservat�on Author�t�es through the 

South Central Ontar�o Conservat�on Author�t�es (SCOCA) Natural Her�tage D�scuss�on Group to 

share approaches to conservat�on plann�ng. Toronto and Reg�on Conservat�on has also supported 

the development of natural her�tage d�scuss�on groups among Conservat�on Author�t�es �n other 

reg�ons, as well as a prov�nce-w�de Conservat�on Author�ty natural her�tage network. Through these 

networks, the approaches and methods descr�bed �n th�s Strategy are be�ng art�culated, adapted 

and appl�ed w�dely. For example, the landscape ecology pr�nc�ples descr�bed �n Chapter 2 (Sect�on 

2.2) were also adopted by SCOCA. The goal �s to have cons�stent and compat�ble approaches to 

terrestr�al natural her�tage system �dent�f�cat�on, protect�on and management. 

5 . 2 . 4  L A N D  A C Q U I S I T I O N  A N D  S E C U R E M E N T 

Toronto and Reg�on Conservat�on’s Greenlands Acqu�s�t�on Project for 2006 – 2010 gu�des TRCA’s 

land acqu�s�t�on and securement act�v�t�es and w�ll therefore prov�de the ma�n veh�cle for acqu�r�ng 

and secur�ng pr�or�ty port�ons of the target system land base. There are many potent�al act�ons: 

w	 Ident�fy acqu�s�t�on object�ves spec�f�c to each TNHSS plann�ng area to meet the local�zed 

demands, e.g., emphas�z�ng urgency �n develop�ng areas, opportun�t�es �n bu�lt-up areas and 

h�ghest ecolog�cal funct�on �n Greenbelt 

w	 Cont�nue to encourage TRCA’s member mun�c�pal�t�es to support the Greenlands 

Acqu�s�t�on Project, both pol�t�cally and f�nanc�ally, not only w�th�n the�r own boundar�es 

but across the whole reg�on 
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w	 Encourage mun�c�pal�t�es and other organ�zat�ons undertak�ng the�r own securement 

programs to work closely w�th TRCA to establ�sh pr�or�t�es, max�m�ze the effect�veness of 

all efforts and ensure cons�stency �n approaches 

w	 Where appl�cants own lands w�th�n the target system, TRCA, as part of �ts plan rev�ew 

under the Plann�ng Act, w�ll recommend that appl�cants convey the�r target system lands to 

the appropr�ate publ�c agency and have those lands protected through appropr�ate land use 

des�gnat�ons

w	 Adm�n�ster the securement of lands through compensat�on bank�ng and ecosystem cred�ts. 

5 . 2 . 5  P U B L I C  L A N D  M A N A G E M E N T 

Much of the publ�c lands �n the TRCA jur�sd�ct�on are owned by TRCA, local and reg�onal 

mun�c�pal�t�es, and the federal government. Management and act�ve restorat�on are the ma�n 

act�v�t�es that could take place w�th�n the target system boundary on these publ�c lands:

w	 Complete management plans for all TRCA-owned lands w�th�n the target system 

w	 Undertake natural her�tage restorat�on plans for TRCA lands that are potent�al natural cover, 

�n accordance w�th the Natural Her�tage Restorat�on Plan requ�rements found �n Append�x G

w	 As the target system lands are secured, cont�nue to explore partnersh�p opportun�t�es to 

manage and care for the lands, to ensure the long term protect�on and benef�ts of the 

ecolog�cal funct�ons that the lands prov�de 

w	 Work w�th mun�c�pal�t�es that manage TRCA-owned lands w�th�n the terrestr�al natural 

her�tage system, to �mprove the management �n accordance w�th th�s Strategy 

w	 In new development projects, l�m�t future recreat�onal uses �n the target system to only 

those low-�ntens�ty act�v�t�es such as those noted �n the land use model pol�ces (Append�x 

F), spec�f�cally Pol�cy 4(g) 

w	 Toronto and Reg�on Conservat�on w�ll develop best pract�ce gu�del�nes for env�ronmental 

management plans �n areas w�th �ntens�ve recreat�onal act�v�t�es or mun�c�pal serv�ces, for 

example, �n the appropr�ate relocat�on of act�v�t�es outs�de the target system. 

w	 Other publ�c author�t�es own�ng lands �n the target system, espec�ally lands �n the 

Agr�cultural and Rural and Greenbelt Areas, w�ll be encouraged to prepare s�m�lar plans. 

w	 Toronto and Reg�on Conservat�on w�ll prov�de gu�des for good stewardsh�p to tenants on 

�ts lands w�th�n the terrestr�al natural her�tage system. 

w	 Formulate recovery plans or strateg�es for ecosystems, for example, for su�tes of fauna and 

flora spec�es and vegetat�on commun�t�es 

w	 Toronto and Reg�on Conservat�on w�ll promote the ach�evement of the target system when 

undertak�ng env�ronmental farm plans for �ts lands currently �n agr�cultural uses. 

w	 Develop management plans or strateg�es to address restorat�on challenges, such as �nvas�ve 

spec�es, so�l degradat�on, cl�mate change, etc. 

w	 Work w�th appropr�ate agenc�es and stakeholders to develop an env�ronmental response 

comm�ttee and protocol to ant�c�pate and effect�vely manage potent�al future b�olog�cal (�.e. 

�nvas�ve spec�es) and non-b�olog�cal threats (�.e. natural d�sasters) to the terrestr�al natural 

her�tage system
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w	 Cont�nue to prov�de opportun�t�es for appropr�ate pass�ve recreat�on w�th�n the target 

system 

w	 Plan for the proper management of publ�c lands potent�ally secured through compensat�on 

bank�ng or ecosystem cred�ts. 

The target system land base encompasses high functioning natural communities, 
such as Black Spruce Swamp (left), as well as lands that will need restoration to a 
more natural condition (right, a restored Cattail Marsh).

5 . 2 . 6  P R I v A T E  L A N D  S T E W A R D S H I P 

The TNHSS may be �mplemented �n part through voluntary stewardsh�p �n all plann�ng areas. 

Toronto and Reg�on Conservat�on currently ass�sts landowners both techn�cally and, where poss�ble, 

f�nanc�ally �n hab�tat restorat�on. Toronto and Reg�on Conservat�on w�ll enhance �ts ex�st�ng 

stewardsh�p programs w�th �ncent�ves and educat�on �n order to encourage pr�vate landowners to 

take act�on �n the �mplementat�on of the TNHSS. Toronto and Reg�on Conservat�on w�ll support 

the cont�nuat�on of agr�culture, recogn�z�ng the benef�ts and complement of agr�cultural uses 

to the natural system reg�onally. However, the target system map w�ll also help locate areas on 

pr�vate lands that, �f protected, would ass�st �n real�z�ng the goals of local landowners, the TNHSS, 

Watershed Plans and The L�v�ng C�ty �n�t�at�ve. To that end, TRCA w�ll 

w	 Integrate the target system �nto current pr�vate land stewardsh�p programs and develop new 

stewardsh�p programs that further protect and restore the target system 

w	 Cont�nue to promote collaborat�ve commun�ty stewardsh�p programs that are l�nked to a 

subwatershed or ne�ghbourhood, and to educate res�dents about the �mportance of the�r 

part of the target system to the reg�on as a whole 

w	 Develop �ncremental targets for restorat�on of the target system’s “potent�al cover” and 

�dent�fy pr�or�ty areas and key landowners

w	 Approach landowners for part�c�pat�on and, us�ng the TNHSS, cont�nue to encourage 

res�dents to voluntar�ly natural�ze any ava�lable port�ons of the�r propert�es, �nclud�ng 

backyards w�th�n the Bu�lt-up Area 

Photography © 2008 G. Miller, Toronto and Region Conservation Photography © 2008 Toronto and Region Conservation
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w	 Cont�nue to approach bus�nesses to jo�ntly develop stewardsh�p plans for port�ons of the�r 

pr�vate propert�es

w	 Encourage pr�vate owners undertak�ng natural�zat�on and other restorat�on �n�t�at�ves to 

adopt elements of the Natural Her�tage Restorat�on Plan requ�rements Append�x G 

w	 Toronto and Reg�on Conservat�on w�ll cont�nue to work w�th all of �ts partners, �nclud�ng 

the Oak R�dges Mora�ne Stewardsh�p Partners All�ance and ne�ghbour�ng Conservat�on 

Author�t�es, to coord�nate stewardsh�p act�v�t�es across the Mora�ne and the TRCA 

jur�sd�ct�on. 

w	 In cooperat�on w�th �ts partners, TRCA w�ll �nvest�gate the development of sem�nars and 

gu�del�nes for realtors, developers, and res�dents on how to l�ve and work �n the reg�on �n a 

manner that �s more susta�nable. 

w	 Formulate recovery plans or strateg�es for spec�es and vegetat�on commun�t�es or 

ecosystems 

w	 Develop management plans to address restorat�on challenges, such as �nvas�ve spec�es, so�l 

degradat�on, cl�mate change, etc.

w	 Toronto and Reg�on Conservat�on w�ll not only work w�th ex�st�ng partners, but w�ll seek 

to develop new partnersh�ps to ach�eve the goals of the TNHSS. 

Individual landowners influence ecosystem health at the site scale and together 
can determine the regional system health (left, high quality forest); Over half of 
the findings of Bullfrog in the TRCA jurisdiction were on private lands.

5 . 2 . 7  M O N I T O R I N G  A N D  R E S E A R C H 

The progress �n the �mplementat�on of the TNHSS w�ll be measured �n two ways: 

1. By track�ng the actions taken to protect and restore the land base 

2. By mon�tor�ng the results of these act�ons and the result�ng state of the terrestr�al natural 

system. 

Photography © 2008 Toronto and Region Conservation Photography © 2008 R. Krick, Toronto and Region Conservation
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Watershed Report Cards and the reg�onal State of the Terrestr�al Ecosystem Report that summar�ze 

act�ons taken and the state of the terrestr�al natural system w�ll be �mportant veh�cles for ma�nta�n�ng 

stakeholder �nterest �n ach�ev�ng the TNHSS and L�v�ng C�ty object�ves. Results w�ll �nform dec�s�on-

mak�ng and the development of �ncremental targets for ach�ev�ng the target system as well as prov�de 

d�rect�on for data collect�on, data management and report�ng protocols and methods be�ng used as 

part of the Reg�onal Mon�tor�ng Network (a mult�-agency, mult�-d�sc�pl�nary network of part�c�pants 

�n watershed mon�tor�ng). There are many spec�f�c mon�tor�ng and research d�rect�ons:

w	 Develop�ng a mon�tor�ng framework or gu�del�nes for mon�tor�ng “act�on and success” �n 

ach�ev�ng Strategy object�ves 

w	 Conduct�ng regular mon�tor�ng and report�ng on the cond�t�on of the reg�onal terrestr�al 

natural her�tage system

w	 Engag�ng �n research of the effect of change at the reg�onal and s�te scales on the 

�nteract�on between the natural system and other land uses

w	 Mon�tor�ng the evolv�ng sc�ence to formulate measures for add�t�onal �nd�cators of the 

ecolog�cal �ntegr�ty of terrestr�al natural her�tage systems

w	 Us�ng the watershed plan process to ref�ne the target system and to cont�nue to develop a 

comprehens�ve approach to natural her�tage management through �ntegrat�on w�th aquat�c 

and hydrolog�c systems

w	 Cont�nu�ng ref�nements of the TRCA approach to conservat�on to address contemporary 

env�ronmental �ssues

w	 Ref�n�ng the approach’s methods and cal�brate models through a per�od�c rev�ew of sc�ence 

and success

w	 Mon�tor�ng, for compat�b�l�ty, the evolut�on of programs for natural her�tage management 

be�ng developed by other organ�zat�ons, and be open to change as new �deas emerge

w	 Us�ng the TNHSS sc�ence to develop or �mprove best management pract�ces for human 

act�v�t�es and development w�th�n or adjacent to the terrestr�al natural system

w	 Cont�nu�ng to seek partnersh�ps w�th un�vers�t�es and colleges to share TRCA data and 

expert�se w�th academ�c researchers. 

Botanical study and staff training day, Oak Ridges Moraine peatland; Great 
Lakes dynamic sand beach, Lake Ontario shoreline; Wild Ginger f lower.

Photography © 2008 Toronto and 
Region Conservation

Photography © 2008 Toronto and 
Region Conservation

Photography © 2008 K. Purves, Toronto 
and Region Conservation
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Earl Bales Park spring wildflowers; Red Eft (young Eastern Newt): small steps 
toward big outcomes.

5 . 3   S U C C E S S  S T O R I E S  O N  T H E  W A Y  T O  T H E   
 F U T U R E 

The follow�ng are some of the many examples of how th�s Strategy’s methods, results, and 

recommendat�ons have already been appl�ed to �mprov�ng terrestr�al natural her�tage cond�t�ons �n 

the TRCA jur�sd�ct�on.

City of Toronto Official Plan

Staff of the C�ty of Toronto and TRCA completed a Natural Her�tage Study for the C�ty (C�ty of 

Toronto 2002) us�ng the TRCA approach. It �ncluded a complete �nventory of natural her�tage features, 

as well as future land use scenar�os pred�ct�ng ecolog�cal �mprovements through natural her�tage 

protect�on and restorat�on. The C�ty adapted the natural her�tage system from the Study and �ncluded 

�t as an overlay �n the new Off�c�al Plan. 

Rouge Park North Implementation Guidelines

The methods �n th�s document were used to ass�st �n the ref�nement of the Implementat�on 

Gu�del�nes for the Rouge Park North boundary del�neat�on (Rouge Park 2001). The land necessary to 

ach�eve the des�red ecolog�cal cond�t�on was bu�lt �nto the ecolog�cal cr�ter�a that w�ll be used to def�ne 

the park boundary. The Town of Markham has adopted an Off�c�al Plan Amendment to recogn�ze the 

Rouge Park North and the boundary del�neat�on process outl�ned �n the �mplementat�on gu�del�nes.

Duffins and Carruthers Creeks Watershed Plan

Th�s watershed plan (TRCA 2003) benef�ted from, and further advanced, state-of-the-art watershed 

plann�ng methods. An �nnovat�ve aspect of th�s plan was the degree to wh�ch the f�nd�ngs of each 

techn�cal study component were �ntegrated and �nterpreted from the perspect�ve of the other 

components. A watershed response model (see TNHSS Sect�on 5.2.3) gu�ded the evaluat�on of three 

land use scenar�os �nclud�ng no change, further development �n accordance w�th local off�c�al plan 

pol�c�es, and further development but w�th enhanced natural cover. A net ga�n ph�losophy was cr�t�cal �n 

determ�n�ng the locat�on and amount of natural cover �ncluded �n the enhanced natural cover scenar�o.

Photography © 2008 K. Purves, Toronto and Region Conservation Photography © 2008 P. Prior, Toronto and Region Conservation
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Map 1: Existing Terrestrial Natural System in the TRCA Jurisdiction (2002)
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Map 3: Existing Terrestrial Natural System in the TRCA Jurisdiction (2002) 
– Evaluated 
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Map 5: Target Terrestrial Natural System in the TRCA Jurisdiction
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Map 6: Target Terrestrial Natural System in the TRCA Jurisdiction – Evaluated


