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BUILDING THE BIG PICTURE

PURPOSE
- To assemble and interpret the best available, digitally mapped data on the biological
diversity of southern Ontario,

- To identify high-value core natural areas and highest-probability linkages, and
adjacent areas of existing natural vegetation, and

- To generate replicable, rule-based mapping of a landscape-scale natural heritage
system for southern Ontario.

SCALES, AND LIMITATIONS

The project restricted itself to the use of existing mapped datasets that covered the
whole study area, specifically ecological regions 7E and 6E south and east of the
Canadian Shield, and portions of 5E and 4E on the Shield within 100 km of 6E. The
area on the Shield was included to highlight the differences as well as the connections
between the natural landscapes on and off the Shield. The project title includes a date
(2002) to indicate that significant data limitations still exist, and that the model is scale-
and data-dependent, replicable and perfectible as new data and methods develop.

TARGETS AND CRITERIA
1) Where possible, more than 30% of the non-urban area of each ecological district in
the study area should be identified as part of the natural heritage system.

2) Core area selection should prefer intact natural areas with larger forest-interior
habitats, natural habitats adjacent to Great Lakes coasts, and areas with high overall
percentages of natural cover.
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5) Minimum corridor widths should be at least 200 metres plus any adjacent areas of
natural cover. As a result, almost all of the mapped system is currently in natural cover
with the exception of some portions of 200 metre-wide corridors; the latter areas may
represent opportunities for future naturalisation. On the ground, it may be important
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1) All data layers selected were registered, edge matched, and converted from vector to
raster (grid) coverages of 25 metre pixels. Positive conservation values (see “Scoring of
Natural Areas” map panel) and negative resistance values (see “Resistance Values” map
panel) were calculated for each pixel.

2) Core areas were identified as groups of pixels exceeding the sizes listed above
(Targets and Ciriteria) as well as exceeding specified threshold cumulative values (12
points for 7E; 9 for 6E; 12 for 5E and 4E) based on accumulating assigned pixel scores

for different conservation values. The values were: natural cover from LANDSAT
image “Ontario Land Cover” (assigned a value of +5 points); riparian areas and 30
metre buffers (+5 points), life science Areas of Natural and Scientific Interest (AINSIs)
(from +5 to +15 based on size and significance); wetlands (from +3 to +15 based on
size and significance); any coastal ANSIs, provincial wetlands, or woodlands greater
than 200 hectares, within 1 kilometre of coast (+15); protected areas (e.g., non-
recreational provincial, protection zones in Algonquin Park, nature reserves and
national parks) (+15); other Ontario Living Legacy designations (+1 to +3); “older
growth woodlands” in 6E and 7E (+15); forest interiors greater than 500 hectares (+3);
forest interior greater than 100 metres from woodland edge (+2); and forest-cover
concentrations (0 to +4) (all three final values based on Ontario Hydro forest (south of
Shield) and LANDSAT mapping (north of Sheild)); and Niagara Escarpment natural
areas and Carolinian Canada sites (+15). To these were added up to + 10 points on the
basis of a generated surface layer of concentrations of rare species and vegetation types.
Adjacent areas of natural cover, at values less than the threshold values, were added to
build these initial areas into their larger contiguous “core” areas. In 7E, cores smaller
than 200 hectares were included for municipalities with less than 30% forest cover (i.e.
40 hectares where cover is 15-30%, and 4 hectares where cover is less than 15%).
Finally, the natural core areas on the Oak Ridges Moraine were added as cores areas
because of their recent provincial designation as such.

3) Other points were then scored for each pixel in order to develop a “cost” or
“resistance” surface that would influence the alignment of “least cost” linkages or

currently in natural cover. The “resistance” values were: urban areas (-10); extraction
sites (-5); highways (-1 to -5, based on scale); stream or river corridors (+5); non-
agricultural soils (+2); abandoned railways (+2); utility corridors (+2); agreement
forests (+10); and conservation areas and recreational provincial parks (+10). The

Ecoregion 7E, 6E and the Shield, and these differences are also noted above and on the
map legends. North of 7E, so many cores were generated that it was decided to coalesce
them into more contiguous complexes to allow calculation of highest-probabilty
linkages in a reasonable amount of processing time. This was done by buftering cores
out by 1 kilometre and then buffering in again by the same amount. However, only the
original cores are shown on the final map panel. In the same area, a change in
methodology was also required in the linkage analysis. To discriminate among the

overabundance of potential linkages, a method
was developed to select only the linkages to

the nearest 15 core areas. Cores and linkages
developed for ecoregion 7E (Big Picture Project 2000, the precursor to this project),
are shown in the top map panel without change.

MAP PANELS
The selected maps, as described below, illustrate some of the limitations to, stresses on,
and achievements of conservation on the landscapes of southern Ontario.

NATURAL HERITAGE CORES AND LINKAGES:

Summarises the analysis outlined above. This natural heritage system identifies a coarse
network of the most highly ranked natural areas of exceptional size on a fragmented
landscape, and the most probable, minimum-width alignments that are now serving
(and could increasingly serve) as natural links between core areas. Identification of
natural heritage systems at finer scales, such as municipalites and watersheds, would
clearly complement the identification of natural heritage systems at this broad scale.

SCORING OF NATURAL AREAS:
Summarises the pixel fabric resulting from the methods outlined above.

PARKS AND PROTECTED AREAS:

[lustrates the accomplishments to-date in formal, regulated conservation of lands and
waters. Achievement is significant on the Crown lands of the Canadian Shield, on the
Niagara Escarpment and on the Oak Ridges Moraine. Land conservation south and east

Mirrors the Conversion from Natural Cover map, illustrating the convergence of data
sets from different sources, and providing a tool to assess the special conservation needs
of forests in the natural heritage system.

region, and to develop innovative models to portray present and potential, conserved
and restored, natural heritage systems.

RESISTANCE VALUES:

Portrays southern Ontario as a fabric of major challenges for naturally occurring species
and vegetation communities to disperse, connect or even to sustain themselves
adequately in the fragmented, road-covered and increasingly urban setting.
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The total score for conservation values varies with each 25 metre pixel (see legend above). High scores reflect sites of identified conservation
value, such as parks, wetlands, and woodlands. Other values that are highlighted are concentrations of features such as rare species and habitats
like prairies, alvars, and forest interiors which also make these areas of particular conservation interest.
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more closely correspond to those
for ecoregions to the north. The
actual range in conservation
values for 7E was 0 to 38.
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The parks and protected areas included in this analysis (year 2000): national parks, non-recreational provincial parks, protected zones of
Algonquin Park, and nature reserves. Also included are areas designated as natural core areas in the Oak Ridges Moraine Conservation Plan
and escarpment natural areas in the Niagara Escarpemt Plan. Other protected areas not available at the time of this analysis include some
provincial parks, wildlife management areas, non-government conservation lands, and conservation authority lands.
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A\ dditional landscape features that would facilitate or constrain wildlife movement between cores were assigned
positive and negative values that would modify the basic conservation values. Such features included utility
corridors (positive value), highways (negative value) and urban areas (negative value). These values were added to
the conservation values, inverted and increased by a power of 5 to create the coverage shown here. The layer
shows the relative resistance or cost to forming connections between core natural areas.

N atural cover within the study area was derived from LANDSAT imagery classified into 28 landcover categories.
Ecoregions 7E and 6E, in the southern part of the province, have most of the province’s population and therefore
have experienced a greater amount of conversion and fragmentation of natural areas than ecoregions to the north.

F orest cover data were obtained from LANDSAT imagery. The forest concentration within 2 km of each pixel
was calculated to reflect nearby forest cover and the forest concentration within 10 km of the pixel was calculated
to indicate regional forest cover. These two values were averaged to form the layer shown here.

Occurrences of rare species and habitats were weighted by a combination of global rank, provincial rank and quality
rank. Overlapping values were summed to result in the single layer shown here.
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