CHAPTER 6

Land Inventories for Land Use
Planning in Canada

T. W. PIERCE AND ]. THIE!

PERSPECTIVES OF CANADA

Canada covers roughly 10 million sq km, having roughly 755,000 sq
km of fresh water. Local conditions vary widely. Topography varies from
high rugged mountains to flat lacustrine plains. Climate varies from the
high arctic with extensive permafrost to dry prairies to near rainforest.
Vegetation ranges from diverse forest communities to sparse desert and
tundra. The effects of continental glaciation are present almost every-
where causing a wide diversity of soils and terrain. All of the above must
be considered in designing land inventories.

Another factor which affects land use planning is the fact that less
than 10% of the land is suitable for agriculture. These areas occur in the
south where the greatest population lives. Another factor is political—the
ownership, and thus the power of management and planning for re-
sources is largely provincial. The federal government can only affect the
uses and management of land indirectly, mostly through taxation, using
both incentives and penalties. Another effective method of.influencing
planning is through the provision of land information, such as that of the
Canada Land Inventory (CLI).

In the late 1950s and early 1960s, Canadians were becoming aware
that land and related resources were not infinite. Problems of land use
conflict, competition for land, and land misuses were becoming more
common. These problems were faced in a series of conferences, particular-
ly the Senate Committee on Land Use in 1958 and the Resources for To-
morrow in 1961.

! Land directorates, Environment Canada, Ottawa.
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One major recommendation emerging from these conferences was
that there should be a cooperative federal-provincial program to deter-
mine land capability for a range of uses or to provide data for regional
land use planning. In 1963, under the Agricultural and Rural Develop-
ment act (ARDA), the CLI was initiated.

The objectives of the inventory were:

a) To classify lands as to their capabilities.

b) To obtain a firm estimate of the extent and location of each land

class.

c) To encourage the use of CLI data in planning.

The inventory mapped the southern, settled portions of Canada, and
provided maps for soil capability for agriculture, land capability for
forestry, land capability for recreation, and land capability for wildlife—
ungulates, waterfowl, and sport fish. Also included was a section to map
land use (circa 1967).

The first stage of the inventory was to design classification systems.
These were set up to be parallel with seven capability classes and descrip-
tive subclasses. A number of assumptions were made to ensure uni-
formity. The assumptions included good management of the resource;
access, ownership, and economics were excluded; present use of the land
was not considered (except that some areas, i.e. cities, military reserves
were not rated).

The provincial governments undertook the mapping, with some as-
sistance from federal agencies. Funding, coordination, and publication of
results were the federal government’s responsibility. Over 100 agencies
participated; mostly federal and provincial, with some private and uni-
versity.

Output from the program is large, roughly 20,000 maps at 1:50,000
scale. Over 1,000 maps at scales of 1:250,000 or 1:125,000 have been pub-
lished. Numerous reports and analyses have been based on its data.

Because of the sheer volume of data, it was realized that computer
analysis would be necessary. The Canadian Geographic Information Sys-
tem (CGIS), now part of the Canada Land Data Systems (CLDS) Lands
Directorate, was established.

This information system has the capability to store and manipulate
spatially defined data, and has an interactive capability to facilitate data
analyses. Various national data sets have been input including sector
maps at 1:250,000; watershed, political, and census maps. Current cover-
ages include: CLI sectors—agriculture, forestry, recreation, wildlife-
ungulates, wildlife-waterfowl, land use, some updated land use; shore-
lines—waterbodies; watershed boundaries; census boundaries; and
political boundaries. In small selected areas, more detailed information
has been input.

The system has the capability of analyzing overlays for selected study
areas, which can range in size from a few hectares to the total national
coverage. In practice, the maximum number of overlays is usually eight,
depending on complexity.

Various outputs are possible. They include a tabular form. Data
within a study area can be listed separately or can be combined. An ex-
ample is the amount of high capability agricultural land which also has
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high capability for forestry. A second output is the map format. Results
can be mapped at any required scale.

A feature of the system of great interest to land planners is the inter-
active mode. Once a data base is prepared, it is possible for a user, with
minimum training, to operate the system via a keyboard and CRT. Re-
sults, in map or tabular form, are shown on the screen, allowing the user
to manipulate the data. Tables 1, 2, and 3 and Fig. 1 and 2 illustrate the
range of analyses that have been done.

COSTS AND BENEFITS OF CLI

The CLI has cost Canada roughly $40 million. Canada has, for the
major settled areas, a nationwide data base for regional planning, with
published maps, manuscript maps, and computerized storage and analy-
sis ability. The area mapped is roughly 2.6 million sq km (1 million sq
miles).

Benefits are difficult to measure, but the impact of the program was
described in a report by the Council on Rural Development Canada
(1979):

The CLI was (is) an elaborate program to supply information on

rural and resource land capabilities in usable detail on a comparative

basis across the country. The CLI provided the data base for studies
by the Prince Edward Island Royal Commission on Land Use and

Land Ownership in 1972. It provided a touchstone for British

Columbia’s farmland preservation order in 1973, and later on a de-

fensible operating rationale for the B.C. Land Commission. It has

become a major reference for rural and resource plans in B.C.

regional districts and in Ontario counties; the extensive reports of the

Alberta Land Use Forum rely on CLI documentation, and so it goes.

Professional and lay bodies alike draw on the CLI data bank for their

own various purposes. The provision of this land information, the

CLI has fueled policy development in every Province. The CLI can

be acclaimed as the single most significant and productive federal in-

fluence on rural land use.
USES OF CLI

The CLI provides a nationwide data base which has been used in
regional planning to improve land use practices and management in a
variety of ways.

Agriculture. Having a uniform data base has enabled some provinces
to enact legislation or develop policies to preserve or protect agri-
cultural land from development. Other uses have included identifi-
cation of submarginal farmlands for conversion to other uses, usually
forestry; restricting sales or leases of Crown lands for agriculture to
areas in which the land is suitable; and as an important aid, where
the scale is suitable, for farm base assessment.

Recreation. Planners have used the data to identify potential parks or
sites for development. Along shorelines better sites have been re-
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tained in public ownership or bought by government to provide ac-
cess to water.

Waterfowl. The CLI allows identification and evaluation of areas
for acquisition as waterfowl reserves.

Recreation and waterfowl capability maps have been interpreted to
develop indices of susceptibility of shorelands to oil spills for a plan-
ning comparison of potential deep water oil ports. All sectors have
Table 2. Summary of CLI recreation capability sample data from Taylor, M.C., 1978,

Land capability for recreation-Summary report, CLI Report No. 15, Lands Directorate,
Environment Canada, Ottawa.

Subclassest Total
subclasses
Total Accessto  Total asa % of
class family length for total class
Class length Bathing Lodging boating subclasses  length
kilometers
Province Inventoried shoreline in Classes 1-3, first subclasses as
“Bathing, “Lodging”, or “Access to family boating”, by province
Province
Saskatchewan 1 81 81 -- - 81 100.0
2 209 195 3 - 198 94.7
3 3,708 354 2,985 113 3,452 93.0
Total 3,998 630 2,988 113 3,731 93.3
Alberta 1 76 76 - - 76 100.0
2 220 138 9 2 149 67.7
3 1,518 196 587 77 860 56.6
Total 1,814 410 596 79 1,085 59.8
British 1 346 243 - -- 243 70.3
Columbia 2 1,782 345 51 - 396 22.3
3 10,698 497 2,962 316 3,775 35.3
Total 12,826 1,085 3,013 316 4,414 34.4
Canada 1 1,607 1,425 - 31 1,456 90.6
2 8,290 4,765 941 209 5,915 71.4
3 75,284 7,588 50,431 1,717 59,736 79.4
Total 3,998 630 2,988 113 3,731 93.3

Inventoried shoreline in Classes 1-3 with first subclass as “Bathing”, “Lodging” or “Access to
family boating” within 121 kilometers of the center of all census metropolitan areas
Census
metropolitan areas

Ottawa-Hull 1 80 78 -- - 78 90.0
2 471 427 11 - 438 93.0

3 3,076 107 2,649 5 2,761 89.8

Total 3,627 612 2,660 5 3,277 90.4

St. Catharines 1 22 22 - -- 22 100.0
2 106 69 - -- 69 65.1

3 95 34 - 4 38 40.0

Total 223 125 -- 4 129 57.8

Sudbury 1 24 24 -- - 24 100.0
2 221 135 64 - 199 90.0

3 4,181 275 3,805 4 4,084 97.7

Total 4,426 434 3,869 4 4,307 97.3
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LAND INVENTORIES

CANADA LAND INVENTORY AGRICULTUR
AL CAPABILITY CLASSES 13 FOR ALL
PROVINCES EXCEPT BRITISH COLUMBIA
AND NEWFOUNDLAND WHERE CLASSES
1-4 ARE SHOWN. POCKETS OUTSIDE C.L.I
BOUNDARIES MAY EXIST BUT ARE TOO
SMALL TO MAP.

* LES SOLS DE CLASSES 13 A BON POTEN

TIEL AGRICOLE SELON L'INVENTAIRE DES
TERRES DU CANADA POUR TOUTES LES
PROVINCES SAUF POUR LA COLOMBIE
BRITANNIQUE ET TERRE-NEUVE OU L'ON

ELLES SERAIENT CEPENDANT TROP PETI
TES POUR ETRE CARTOGRAPHIEES,

MAP/CARTE 2:

CANADA'S POTENTIAL CROPLAND

LES SOLS OFFRANT UN POTENTIEL
POUR LES CULTURES AU CANADA.

Environment  Environnement

Canada Canada
Lands Direction génerale
Directorate des terres

Fig. 1. Canada’s potential cropland, from Canada Land Inventory, 1976, Land capability
for agriculture-Preliminary report, CLI Report No. 10, Lands Directorate, Environment

Canada, Ottawa.

LANDS WITHIN SPECIFIED RADII OF
OTTAWA-HULL

TERRES DANS DES RAYONS CENTRES A
OTTAWA-HULL
122000000
o

[ S —
3 ) 2,

RADII/RAYONS

Radii/Rayons Miles  Kilometres
Code Milles  Kilometres
A 5 8
B 10 16
C 15 24
D 20 32
E 25 40
F 35 56
G 50 80
H 75 21
| 100 161

wee——.. Canada Land Inventory Boundary
Limite de I'Inventaire des terres du Canada

Portion of MCR 5 reproduced with permission of the Surveys and Mapping Branch, Department of
Energy. Mines ond
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Fig. 2. Data in map format, accompanied by tabular form (see Table 3) from Niemanis,
V.P., 1979, Canada’s cities and their surrounding land resource, CLI Report No. 15, Lands
Directorate, Environment Canada, Ottawa.
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been used in environmental impact assessments—usually in the early

stages to evaluate alternatives which would have the least negative

impact.

There are several reasons why the program had such an impact. The
mapping was done by the agencies responsible for resource management
and many of the staff involved in the survey remained when the mapping
program ended. Knowledge of the CLI and its potential was available to
those who could make use of it.

Another reason for the success of CLI is the acceptance by the gen-
eral public. In Canada, as elsewhere, there is concern over land use con-
flicts, and competition is growing, and the CLI provides readily under-
stood material which helps focus this concern. The CLI data has been
used in such diverse areas as: National Farmers Association brief on
preservation of farmland; political platforms, and also in policy state-
ments (Ontario Food Land Guidelines) and legislation; the press, which
uses CLI data in many articles related to land.

LIMITATIONS OF CLI

Although the program has provided much information suitable for
planning, it does have a number of limitations. These include:

Each classification is restricted in scope. It could not deal with the

entire range of conditions which occur. Classifications could not con-

sider for example specialty crops for agriculture, or short rotation

forestry.

Classifications are interpretive and do not lend themselves to reinter-
pretation to meet new requirements.

Although roughly 1.6 million sq km (1 million sq miles) were
mapped, this is only 25% of the country.

Comparisons between sectors is often difficult. Planners must devel-
op economic and social value assumptions and apply them to classes
to determine the relative values of each sector. Comparison of sectors
for a given piece of land is also made more difficult by the fact that
boundaries are usually nonconcordant.

RECENT DEVELOPMENTS
Northern Land Use Information Mapping Program

Since 1971, the Land Use Information Series of maps has developed
into the major systematic environmental-social research and information
program for northern Canada. The maps provide a convenient recon-
naissance-level information base to facilitate comprehensive regional
planning and application of the Territorial Land Use Regulations. The
map series is jointly funded by the Department of Indian Affairs and
Northern Development, and the Department of the Environment. The
Federal Department of Fisheries and Oceans and the Northwest
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Territories Wildlife Service are major participants. The project also relies
on the cooperation and assistance of other federal and territorial govern-
ment departments, private research groups, and local residents of the
Yukon and Northwest Territories.

This information is presented in a format that combines colored
overlays overprinted on existing 1:250,000 scale maps, with descriptive
notes. The project covers the following range of environmental-social
topics.

Wildlife. The delineation and description of important and critical
areas for wildlife is a primary thrust of the research program. This
datum, developed by Wildlife Service staff based in Yellowknife, is
based on an extensive literature review and year-round field surveys.
In addition to outlining critical and important areas, wildlife notes
include comments on migration routes, waterfowl staging areas,
nesting or calving areas, and winter range.

Fish Resources. The identification and description of important or
critical aspects of fish resources also receives major emphasis. De-
partment of Fisheries and Oceans research staff collect the informa-
tion form reports, files, and a summer synoptic sampling survey.
Data include descriptions of migration routes and spawning areas;
species composition and abundance; and domestic, commercial, and
recreational fishing activity.

Native Land Use. The delineation and description of local hunting
and trapping activities are developed by the Land Resources and
Data Systems Branch of Environment Canada. These descriptions
are based on materials such as the Inuit Land Use and Occupancy
Study, revised with the assistance of local Hunter’s and Trapper’s
Associations. The notes include comments on the settlement base,
species taken, seasons of use, and intensity of activity.

Recreation-Terrain Evaluation. The maps also provide a reconnais-
sance-level ecological description, an assessment of general
landscape aesthetics, and a detailed site analysis to identify areas of
high recreation-tourism potential. The data are developed by staff
of the Lands Directorate through field surveys and an evaluation of
air photographs and satellite imagery.

Socio-Economic and Cultural Data. Program staff are responsible
for the collection and mapping of relevant socio-economic and cul-
tural data including community information, climatic characteris-
tics, break-up and freeze-up dates, hydrometric and water quality
stations, archaeological sites, historical sites, campgrounds, fishing
camps, fur-take statistics, transportation networks, mining and
mineral resources existing and proposed development areas and
block land transfers, proposed International Biological Programme
reserves, and other information relevant to general land use planning
and management.
The wide variety of topics covered by the Land Use Information
Series makes it a unique tool for managing natural resources in the
Canadian north. Although the maps cannot provide full answers for every
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management decision, they succeed in providing the background in-
formation essential for responsible management. The maps are best
viewed as a guide to potential land use conflict and as a tool to alert man-
agers to topics which require special study. The maps assist industry in
preparing exploration programs with a minimum of environmental and
social conflict. They assist administrators in processing land use permit
applications. The maps help physical and social scientists plan or evaluate
impacts of northern development. And finally, research for the map series
results in new baseline data for large areas of the north where such data
previously did not exist.

Canada Land Use Monitoring Program

Another program is being developed to meet the needs for determin-
ing impacts of government policies and programs on land. Most of these
are reflected in changes in land use. To provide information which will be
useful in determining (and eventually in predicting) the impacts, the
Canada Land Use Monitoring Program (CLUMP) has been started. The
proposed objective is:

To monitor the amount, location, and type of land use in Canada on

national and regional scales in support of the production of statistics

on land use trends, the production of maps and reports giving a na-
tional perspective on land use, and the evaluation and adjustment of
federal programs having an impact on land use.

The project involves dividing the country into four domaines: pro-
ductive forest, agricultural lands, urban centered regions, and special
studies. Scale, timing, and intensity of monitoring vary from large-scale
detailed mapping at 5 year intervals for urban areas to small-scale map-
ping at 10-year intervals for productive or transportation corridors, large
resources development, etc. Pipeline or transportation corridors, large re-
sources development, etc. will be handled on an ad hoc basis. At present,
only the Land Use Monitoring in urban centered regions can be con-
sidered operational, all other areas are at the development stage.

ECOLOGICAL LAND SURVEY

Under the CLI program, several initiatives were taken to develop
and test ecologically based inventory systems suitable for the rest of the
country. Several pilot projects were carried out by the Subcommittee on
Biophysical Land Classification. Although no national inventory pro-
grams developed, the biophysical classification techniques tested, now re-
ferred to as ecological land surveys (ELS), have come into widespread use
(Table 4).

Ecological land survey is a form of data gathering which proposes
integrations of all parts of the environment and evaluation in respect
thereof. Information on the geology, landforms, water, soil, climate,
vegetation, and wildlife is gathered by a team of specialists and integrated
into a single data base. Map units are recognized on their relative uni-
formity—as characterized by the relationships, abundance, and patterns
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of various component features. The classification is hierarchical, with each
level of classification generally associated with a mapping scale range. At
each level, the units are considered holistically. Figure 3 illustrates these.

The final product of the classification is ideally one common set of
map units, each of which has a detailed description of the biological and
physical characteristics. These can be presented either as a map with an
open legend and/or as a map accompanied with textual material. From
ELS information, a wide range of evaluations, such as land capabilities,
can be made.

An ecological approach to collecting and evaluating land informa-
tion has many advantages over a series of single discipline surveys. By re-
ducing the number of crews, costs can be significantly reduced, especially
in remote locations. Duplication of sampling is reduced, because the same
sample can often be used by several sectors.

The greatest benefit, however, is the view of the environment that
emerges as each team member (discipline) becomes integrated. This
normally requires a strong team leader and much interactive discussion.
It takes time and effort, but the holistic view and classification and evalu-
ation system which emerges will provide an ecological data base.

The base is then used to derive maps for as wide a range of possible
uses and capabilities as is needed. This interpretation can be done

*INDEX

ECOREGIONS or approximate equivalents
ECOREGIONS and ECODISTRICTS

ECOREGIONS, ECODISTRICTS and ECOSECTIONS
Small area studies classified at various levels of
ecological generalization

“the main izati ible for {
these studies is listed in the accompanying table
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Fig. 3. Areas and levels of generalizations mapped in Canada. (From Wiken, E. and D.
Welch, 1979. An interdisciplinary basis for resource studies: The ecological land survey,
paper presented at Resource Inventory Workshop, Whitehorse, Yukon, Oct. 1979).
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manually, but if large numbers of units and detailed information is in-
volved, computer storage and analysis is the most practical method. Eco-
logical data bases for several national parks have been entered into the
CLDS mentioned earlier, and results are being analyzed for parks plan-
ning.

Although there are no national programs ongoing in Canada, there
was sufficient interest in the field to form a national coordination com-
mittee. In 1976, the Canada Committee on Ecological (Biophysical) Land
Classification (CCELC) was formed.

The objectives of the committee are “to encourage the continued de-
velopment of a uniform ecological (biophysical) approach to land classifi-
cation for resource planning, management, and environmental impact
assessment.”

The committee is composed of representatives of federal and pro-
vincial agencies, universities, and some consultants. A small secretariat is
provided by Lands Directorate. A number of working groups were formed
to deal with specific tasks such as: applications, methodology/philosophy,
wetlands, land-water integrations, data systems, and ecoregions. Work-
shops have been held dealing with such topics as Canada’s northlands,
ecological classification in urban areas, and applications.

Further information on Canada Land Inventory, Canada Land Data
Systems, and Canada Committee on Ecological Land Classification is
available from:

Lands Directorate

Department of the Environment

Ottawa, Canada
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