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Components of Collaborative 
Natural Heritage Systems Design



Our Vision

“Greening Hamilton’s Future”

Our Mission 

“To facilitate and encourage the collaboration of 
partners in the greening of Hamilton’s natural 
landscapes”



Hamilton’s Natural Heritage System
Natural heritage systems 

(NHS) are connected 
natural areas across a 
stretch of land, also 
known as a landscape. 
These systems must be 
protected to maintain and 
improve their biological 
and geographical 
diversity, natural 
functions, and viable 
populations of indigenous 
species. 



MARXAN
• With the MARXAN model, community groups 

collaborate on building a NHS model, based on 
scientific advice and local knowledge.

• They can then examine outcomes from different 
scenarios and see the results of alternatives 
before deciding on a NHS.

• Helps everyone understand Hamilton’s
landscape, so it can be managed in a holistic
and healthy way.



• Empowering – Gives the Scenario Planning Team the 
opportunity to ask lots of “what if” questions and “see” how 
their ideas influence outcomes across the landscape.

• Comprehensive – A Model can quickly check through a 
large number of different areas across the landscape and 
find options that best achieve everyone's objectives.   

• Transparent and Defendable - Why an area was included 
or not within a system can be explained relative to the 
objectives the Scenario Planning Team said they want 
met.

• Easily Updatable – We can build on what has already been 
done without having to start over again. Stakeholders can 
quickly be shown how their system might need to be 
adjusted because of changes in legislation, policy, 
knowledge, information, land-cover conditions, etc.  

The Benefits of Using A Model



• The quality of the solution is only as good as the 
quality of the data and the assumptions made.

• More attention should be focussed on the data, 
less on the model.

• Answers to questions can be delivered faster if 
the necessary data is readily accessible, well-
documented and consistent. 

• Models aren’t magic, they’re just complex 
calculators that provide rapid feedback.

Models don’t make decisions - people do!

Important Things To Keep In Mind



• Support for stewardship projects;
• Enhanced policy decisions at the 

municipal level;
• Informed land acquisition choices 

STEP 1 - DETERMINE THE OBJECTIVES



STEP 2 - DETERMINE THE LANDSCAPE



• Stakeholders determine what they are planning for, (land 
use, stewardship, strategic planning)

• Stakeholders determine the specific conservation and socio-
economic  goals, objectives and targets.

• Modeling provides scenarios for achieving the goals using 
varying targets 

• Stakeholders compare, and test  options, choose a preferred 
one 

• Stakeholders use the preferred option as a base to develop 
detailed, refined mapping of  NHS which they know will 
address their goals. (e.g. municipal planning, stewardship, 
strategic planning  etc.)

STEP  3  - PARTNERS



Our Partners



• Published sources, e.g. How 
much habitat is enough? 

• Information from the 
landscape characterization 
(What do we actually have?)

• Expert local knowledge of 
the landscape (What is 
important here?)

• Ensure data is consistent 
and standardized

• Provide spatial modelling 
and analysis expertise (i.e. 
run the models and interpret 
results)

STEP 4 - Setting Targets Based on Science



SOCIO-

POLITICAL

CONSTRAINTS



• These values recognize the existing land 
use and management decisions that have 
already been made. Accounting  for these 
areas will ensure the design of a realistic 
and implementable NHS. 

• Natural areas that are permanently 
protected by legislation act as the building 
blocks for a system.

SOCIO-POLITICAL CONSTRAINTS



Type A

Type B

Type C

Agriculture
Prime
Ag.

Urban

Type A

Provincially 
Significant
Wetland

ExcludedConserved

Preferred

Available (no constraint)

Constraint status:

1. Conserved (e.g.., 
protected areas)

2. Preferred (e.g.., 
provincially 
significant features, 
ANSIs, etc.)

3. Excluded (e.g.., non-
pervious urban, 
specialty crop, etc.)

4. Available (no 
constraints)

Provincial Park

Socio-Political Constraints



CONSTRAINTS

 Conservation 
Lands (26) 

 Agricultural 

Lands

 Urban Lands







TARGET 
SETTING



TARGET 
SETTING

Set 
goals

Find out 
What is?

Decide 
What 
should 
be?

Consider 
What if?

Biodiversity Representation

Ecological function: Coarse 
Filter

Ecological function: Fine filter

Hydrologic function



BIODIVERSITY REPRESENTATION
The values in this category represent 
unique vegetation communities, the 
foundation of ecosystems that contribute to 
the biodiversity of Ontario.

• The targets set for these values ensure 
that all native forests, wetlands and 
grasslands are represented.



BIODIVERSITY REPRESENTATION
• Forest Types 

• Wooded Area Types

• Forest Age Classes 

• Old Growth Forests 

• Rare Ecosystems

• Wetland Types

• Other Habitat Types/ Unique Features









ECOLOGICAL FUNCTIONS
• These landscape features contribute to 

ecosystem functions such as the 
movement of species. 

• Stakeholders set targets for the number 
and size of patches and for how close 
together the patches should be in order to 
sustain healthy plant, animal and fish 
populations. 



ECOLOGICAL FUNCTIONS – COARSE 
SCALE WILDLIFE HABITAT - FOREST

• Forest Interior

• Forest Patch Size 

• Proximity of Forest Patches 







ECOLOGICAL FUNCTIONS – WETLANDS

• Adjacent Upland Cover Vegetation 

• Wetland Cover 

• Wetland Patch Size 

• Wetland Proximity

• Great Lakes Coastal Wetlands







FINE SCALE SPECIES HABITAT

• The values and targets in this category 
address individual species and their 
habitat needs. This finer level of detail 
ensures that species specific habitat 
requirements are represented in the 
natural heritage system.



FINE SCALE SPECIES HABITAT

•Habitats for species at risk
•Life cycle specific habitat needs



HYDROLOGIC FUNCTIONS

• These landscape features regulate the 
quality and quantity of water to maintain 
healthy watersheds. Targets are set based 
on hydrological boundaries to protect 
streams, rivers and lakes form erosion and 
contaminants, maintain groundwater levels 
and minimize flooding. 



HYDROLOGIC FUNCTIONS

Groundwater

- Recharge areas, Water Quality, Discharge Areas

Surface Water

• Largest Natural Patch 

• Natural Cover in Headwater

• Riparian Functional Zones 

• Wetland Cover





LEARNING

SCENARIOS



• Stakeholders examine several options for 
the natural heritage system based on the 
targets they have selected.

• Targets can be refined to ensure that the 
natural heritage system meets their 
objectives.

LEARNING SCENARIOS – WHAT IF’S



PREFERRED

SCENARIO



PREFERRED SCENARIO

Stakeholders come to a consensus on their 
preferred natural heritage system design.

Once this has been selected additional 
information that is available for only a 
portion of the landscape can be overlayed
to refine that NHS in that area. 

Example: Pre-Settlement 

Vegetative Mapping



PHASE 2 
- CORES AND CORRIDORS

- IMPLEMENTATION OF OBJECTIVES

Stewardship

Land Acquisition

Planning

Land Management



STEWARDSHIP

Target lands for restoration based on

significance, potential to increase size and

connectivity, species/habitat type.

Where are some Best Bets for Planting 
Trees? 



43

• It’s possible to identify the 
original boundaries of all of 
the underlying features 
contained within each 
hexagon

• Let’s zoom in to demonstrate   

• Zoomed in we can see the 
5ha hexagons which contain 
the information and areas for 
each feature   

• Using GIS we can map the 
underlying features captured 
by the hexagons identified in 
the final scenario

• We can look at how well the 
boundaries from the GIS 
layer capture the actual 
features on the ground using 
available imagery

• Using GIS we can map the 
underlying features captured 
by the hexagons identified in 
the final scenario

•By developing some rules 
we can identify areas with 
restoration potential through 
tree planting

•In this example GIS was 
used to identify areas 
between features that are 
within 300m

and

gaps/holes within features at 
least 300m wide 



PLANNING

Simulating impacts related to proposed 
development, quarry expansion etc.



0%78%1%3,0612,39116.3

Total Upland Forests 
(Swamps/Wooded 

Wetlands excluded)

50%80%1%1,2801,02214.8Headwater Woodlands

100%100%2%83831.3Coastal Wetlands

35%98%2%74721.3
Forests on Loamy Rapidly 

Drained Shallow Soils

100%99%3%2,6672,64684.8
NHIC EO Species Hot-

spots

35%99%3%220.1

Forests on areas classified 
Water as per County Soils 

Mapping

80%93%6%98091355.5
High Value Migratory 

Bird Stop Over Habitat

35%96%12%22212.6

Forests on Loamy 
Imperfectly Drained -

Shallow Soils
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Thank you

Lorraine Norminton, HWSC Stewardship 
Coordinator, MNR

Lorraine.norminton@ontario.ca

www.releafhamilton.ca


