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AN APPROACH TO MAPPING NATURE AND NATURAL RESOURCES FOR ENVIRONMENTAL PROTECTION

"An Examination of Lands Directorate Mapping Projects"

During the past decade Canada, Tike many other nations, has experienced
unprecedented activity in the exploration and exploitation of natural
resources. Rich discoveries, together with the tantalizing promise of
tremendous potential, have triggered the planning and construction of large-
scale projects suth as pipelines, transportation corridors. and development
areas. Much of the exploration and development of mineral resources is
occurring in the ecologically sensitive North but there is equal concern
regarding proper use and management of land and water resources in Canada's
more densely populated southern fringe. The upsurge of public and government
interest in environmental quality during the 1960s has matured into serious
national and international concern regarding the status and use of natural
resources. In some instances, it is no longer a case of concern but of survival.

As the demands for space, land, water, energy fuels and other renewable
and non-renewable resources escalate, so do the requirements for an accurate,
informative and up-to-date resource information base. A dramatic increase
in the publication of thematic. resource maps reflects the growing demands
for, and utility of, cartographic presentation of resource data.

The Conference theme "Mapping of nature and natural resources for
environmental protection" addresses three main areas of interest; mapping,
natural resources and environmental protection. This paper focuses on

several cartographic projects in the Lands Directorate of Environment Canada.
The Department of the Environment, or Environment Canada, is the federal govern-
ment department assigned the responsibility of providing national leadership

in the field of environmental resource management and protection. However,
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under the Canadian constitution, the British North America Act, primary
responsibility for many resources rests with the provinces. Therefore

the role of Environment Canada is one of undertaking detailed research on
land, water, forest, air and wildlife resources, using the considerable
expertise within the department in order to provide information for federal
and provincial agencies for purposes of policy development, resource
planning and management, and education.

Within the broad context of this departmental mandate, the Lands
Directorate, and specifically the Resources Mapping Division, has worked
to develop data collection and publication techniques to assist in meeting
these responsibilities. The projects are often map-oriented because maps
are a particularly effective method of describing the spatial aspects of
resource matters. This paper describes four mapping projects which were
developed specifically to suit certain resource problems and issues. The
design criteria, cartographic techniques and the subjects vary considerably.

Each project is a response to a different need and each has a role to play
in environmental protection of resources.

CANADA LAND INVENTORY
Perhaps the best-known and most widely used map series is the Canada

Land Inventory (C.L.I.). This national map series was developed in response
to a very specific need, a need precipitated by a dramatic population shift.
Technological advances, changes in market patterns and a shift in the rural-
urban balance after WW II signalled a new trend in Canada. These social

and economic changes necessitated changes in farm structure and operation

as well as in rural life itself. Marginal farmsteads located on poorer soil
were unable to adjust to the new socio-economic climate. Indeed, even

more prosperous farms encountered difficulty. The result was that during
the 1950s, the number of farms in Canada declined at a rate of 14,218 per
year. Widespread rural poverty became a major problem, and land-use planning
became a new challenge.

Development of the map series

In the ideal but hypothetical situation, land is allocated to its most
appropriate and efficient use based on consideration of society's needs and
the Tand's capability. The most effective allocation of land requifes technical
and scientific data concerning soil capability. Canada had no such information

base. The problem was to devise a comprehensive and reliable base of land
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capability data. In 1961 the joint federal-provincial Agricultural
Rehabilitation and Development Act was. created with the express purpose

of assisting in farm consolidation and improvement, as well as providing

a basis for rural land-use planning. The goal was to designate the vast
portion of soils in Canada's settled region as to physical capability for
agriculture, forestry, recreation and wildlife as well as present land use.
The means of achieving this goal was an extensive soil survey, land classi-
fication and mapping program. So began the Canada Land Inventory, a 12-year,
$40,000,000 program to classify 2,589,9N0 square kilometres of land.

The challenges of preparing a national inventory for a country
encompassing a range of climatic, physiographic and vegetative types experi-
enced in few other countries, are many. The map series had to serve two
primary functions. First and foremost were the land-use planners and
resource managers at the regional, provincial and federal levels who needed
the land capability data, and the Tocation and extent of each land class,
in a convenient format. The level of accuracy had to be such as to allow
the maps to be practical, reliable planning tools. The data had to meet
the standards of soil specialists but had to be clearly understood by non-
specialists. Land-use planners required large-scale maps. Legend and
text material was necessary to adequately explain the classification system
and document the limitations affecting soil capability. The classification
system had to be consistent across Canada but at the same time had to allow
for the phenomenal diversity of soil types and climatic conditions. Finally,
it had to be developed, completed and in the hands of the users in a
reasonable period of time. ‘

Secondly, the Canada Land Inventory had to have an educational function.
The average Canadian in the post-war period was demanding and acquiring
goods and services at an ever-increasing rate. Canadian affluence depended
partly on the high-technology exploitation of land resources, but conflicts
among land uses were intensifying as Canadians increased their demands on
the Tand resource base. Many Canadians were unaware that a nation of
2,589,900 square kilometres and a population density of only 2.3 people
per square kilometre could have serious land resource problems. Thus for
educational and general information purposes, the data had to be available
at a smaller scale, convenient to handle, easy to understand, and attractive

as well as informative.



Design and format

In order to meet these requirements, the Canada Land Inventory
initiated three map series, each presenting Tand capability for five uses;
agriculture, forestry, recreation, wildlife-ungulates and wildlife-water-
fowl. Maps concerning present land use and capability were originally
prepared at a scale of 1:50,000 through the use of soil surveys, field
checks and air-photo interpretation. These maps are unpublished and serve as
working documents for planners and as input into data banks. The soil
capability data were then generalized to a 1:250,000 scale, overlaid on
the standard topographic base and published in colour with extensive legends.
Lastly, a series at 1:1,000,000 i1lustrating soil capability and critical
areas was generalized from the 1:250,000 maps, largely for educational
purposes.

A brief description of the soil capability classification scheme for
agriculture and the 1:250,000 map for agriculture will illustrate this
mapping approach.

The soil capability classification system for agriculture was
developed by the National Soil Survey Committee. Mineral soils are grouped
into seven classes according to their potential and limitations for agricul-
tural use. The first three classes are considered suitable for sustained
production of common cultivated crops, the fourth is marginal for sustained
arable agriculture, the fifth is capable of use only for permanent pasture
and hay, the sixth is useful only for wild or rough pasture and the seventh
is unsuitable for use either as arable land or permanent pasture. These
classes then, are the broadest categories. A subclass designation describes
the limitation or hazard of each class area. Information concerning adverse
climatic factors, erosion damage, stoniness, adverse soil characteristics
or topography provides the map user with the data required to assess
appropriate management or conservation practices. Additional details
concerning the classification systems are available to users through a series
of technical reports.

Having briefly described the classification scheme, how is the infor-
mation portrayed on the maps? The base is a 1:250,000 topographic map
containing the usual reference information including place names, transportation
routes, legal boundaries, spot elevations and other cultural details. The
map is divided into areas representing the soil classes which occur in that
location. Mithin any of the seven s0il class areas, represented by seven
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colours, a large black arabic numeral also denotes the soil capability
class. Letters placed after the class numeral denote the subclass or
limitation. In a straightforward example, an area of class 2 soil with
undesirable soil structure and excessive water problems resulting from
poor drainage would appear in a buff colour with 22 in bold, black type.
A more complex location may contain soils that fall into two or three
classes, each with different limitations. For example, a site with some
class 3 soil with erosion damage and topographic Timitation, as well as
some class 4 soil with ngigity and stoniness hazards, in the ratio of
7:3, would be shown as 3% 4g . The colour used to portray such a complex
area is determined by the first, and generally dominant, soil class.

Within the map sheet, the 1:250,000 map face appedrs in the centre,
flanked by complete lTegend material, including full definitions of classes
and subclasses in English and French on the margins. In addition, a
general description of each map area 1is printed on the back of the sheet.
It describes relevant climatic details, soil characteristics, and vegetation
as well as cultural and other geographic features. These notes are prepared
by experts familiar with the area.

Application and use

The question which arises is: how do these maps contribute to
environmental protection of land? At the 1:50,000 scale, the Canada Land
Inventory present land use and capability maps have been used extensively,
together with other information sources, as guides to regional and Tocal
planners. Consultants, private industry and parks personnel have found this
scale to be most convenient and useful in planning recreational areas, high-
way construction, powerline locations and the 1ike. Agricultural data, for
example, are particularly useful indelineating farmlands, identifying
submarginal farmland, establishing an equitable assessment base and
indicating where urban or industrial growth might be directed without undue
interference with or reduction of agricultural productivity.

However, the 15,000 1:50,00N map sheets were not designed for publication
but rather for input into a geographical information data base. It is clear
that it is impossible to manage or analyze manually the large volume of data
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collected and mapped during the C.L.I. proaram. But no satisfactory
computer mapping system existed when the program was initiated. However,
investigation showed that a system capable of accepting physical, social
and economic data for evaluation of land areas was feasible.

The Canada Geographic Information System (CGIS) has been developed
to do this. It is a system designed to accept any geographically specific
information, that is area, line or point data. Once entered as input into
the CGIS, a map, or other data, may be retrieved, by specific programming,
and in the manner desired. Thus, it is possible to obtain area calculations
and summaries-for a specific area and purpose. Output may be in map or
tabular form. This capability of applying the processing and data-handling
facilities of large-scale digital computersto the cumbersome tasks of
reducing, manipulating, storing, analyzing, tabulating and retrieving
C.L.I. data allows much wider application of information for planning purposes.

The 1:250,000 soil capability map series was produced for land-use
planners, farm program managers, the interested public and educators. However,
it is the 1:1,000,000 series of 47 maps which provides the best perspective
of Canada's land capability. 1 Each map sheet portrays a province or group
of provinces and provides an overall view of the location and extent of
high capability soil for agriculture, forestry, recreation, wildlife, or
critical areas. The maps serve to illustrate the scarcity of highly productive
land.

The C.L.I. 1:50,000 present land use and soil capability information is
available to land-use planners upon request through the Canada Geographic
Information System. The 1:250,000 and 1:1,000,000 soil capability maps are
distributed free of charge to every Canadian school at the secondary Tevel or
above. These maps are also availahle free of charge to any municipal, regional,
provincial or federal government agency upon request. In addition, maps are
sold to consultants, private industries and the interested public through the
government bookstores and distribution centres. To date, over three-quarters
of a million C.L.I. maps have been printed and distributed.

The broad objective of the C.L.I. is to classify lands as to their

capabilities for various uses, to obtain a firm estimate of the quantity and
location of each land class, to encourage use of the C.L.I. data in planning,
and to provide the Canadian population with an appreciation of this finite
resource. The C.L.I. with its three map series and computerized data bank

1. The 1:1,000,000 Soil Capability map for Manitoba (appendix) illustrates the
land classification system and map design used in the C.L.I. program.
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does not provide all the answers. Rather, it is designed to assist
planners by filling a gap in land resource information and complementing
other data. It is one of the earliest and most comprehensive biophysical
inventories of its type in the world. It has certainly contributed to
Canadian appreciation of the limited amount of valuable land, the need to
manage it properly and the means of achieving such planning.

OTHER THEMATIC RESOURCE MAPS

Although the C.L.I. is certainly the largest of the Lands Directorate's
mapping endeavours, it is not the only program. Considerable time and
energy have been devoted to the development of thematic wall maps. One of
our first thematic wall maps, entitled Atlantic Provinces: Resources and
Economic Activity, was produced by the Geographical Branch of Energy, Mines
and Resources, a forerunner of the Lands Directorate. It marked, for us,

a new approach to the cartographic presentation of resource data. An
advantage of the wall map is its abi1ﬁty to provide, at a glance, a visual
correlation of the basic elements or components of a subject and thereby
encourage appreciation of their interrelationships. Wall maps can be used
to present two layers of information: 1) overall patterns or spatial distri-
butions apparent from several feet away, and 2) specific information found
in finer cartographic details and accompanying notes, visible from a normal
reading distance. When composed of a number of insets to highlight various
topics, the wall map becomes a "one-page atlas". 3y providing immediate

and simultaneous access to all the information, wall maps actually force the
viewer to establish the links or relationships among the components. Such

a format is particularly well suited for users in certain situations. High
school and university teachers, as well as some resource researchers, seem
to prefer the "one-page atlas" approach. In recent years, the Lands Direc-
torate has produced a number of wall maps including:the Great Lakes Water

Use map, Strait of Georgia Mater and Generalized Land Use maps, the

Georgia Strait Urban Region and The Windsor-Québec Axis. A brief description
of one wall map, The Windsor-Québec Axis, will illustrate that large thematic
wall maps also have an important educational role to play in the protection

and management of natural resources.




Development of the Windsor-Québec Axis map

As recently as 50 years ago, more than half of Canadians still 1lived
in rural areas, and the nation had a largely agricultural/rural perspective.
By 1971, three of every four Canadians were residing in cities or towns.

If present trends continue, ninety per cent of Canadians will Tlive in urban

areas, by the year 2000. Within 50 years Canada has evolved into a highly
industrialized urban-oriented nation. What has transpired over centuries

in other countries has been accomplished within the lifetime of one generation.
Canadians are rapidly congregating in the urban southern fringe of the
country. When combined with population increases and rising standards of
living, this process of hurried urbanization is creating tremendous pressure
on land for housing, industry, recreation, transportation and related
facilities. Since most cities are located in prime agricultural areas, the
land most readily available and most easily developed is the best agricultural
land in the country. Less than one-half of one per cent of Canada's land

is considered to be class 1 farmland. More than one-half of that prime
agricultural land is in southern Ontario, precisely where population density,
urban expansion and land demands are greatest.

Serious losses of arable land to competing uses, particularly urban
and industrial development and related interurban infra-structures, are
occurring continuously but at an accelerated rate. Moreover, many of the
irretrievable losses are happening onland with unique capabilities for
producing specialized crops such as peaches, grapes, pears and other sensitive
fruits. Loss of this farmland reduces Canada's self-sufficiency and increases
her dependence on foreign sources.

Although cities occupy a small percentage of the country's land area,
these urban agglomerations, with their activities and demands, drastically
affect Tand use in their immediate shadows, as well as throughout the country.
Urban areas have an almost insidious influence on land use almost everywhere
in Canada. For example, as urban dwellers benefit from increased leisure
time and disposable income, they aenerate strong demands for public and
private recreational space, preferably within a short distance of the city.
Inevitably they influence the land-use patterns and rural 1ife styles as they
surge throuah the countryside in search of shoreline property for vacation
homes, marina facilities, hunting and fishing areas, skiing areas and ski-do
trails.

-
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Traditionally, the market system has provided the principal mechanism
for allocating land among competing uses. However, the intervention of
the public sector through planning controls implicitly illustrates that
certain land uses are unable to compete successfully in the market.

So we have a paradox: the land as a commodity to be owned and used as
determined by the free market, and the land as a resource of society to
be managed and protected by government. The absence of broad public
interest in,and support for, the planning process in the past has undoubtedly
contributed to the conflicts over land use. A well-informed public helps
to ensure that society's expectations from the land are beinag met. But
for a population only a generation from the farm, the issue of land is an

intensely emotional one.

Map Design and content
The resource in question is the basic resource, LAND. The particular

issue of concern is the interaction of conflicting land uses and the
repercussions of uncontrolled land development. Few topics are more complex
or larger in scope. Few are more essential to the understanding of the

need for rational land-use planning and management. The problem: how to
attract and inform as many people as possible, and simplify a complex

resource issue.
The objectives to be met in developing the presentation were:

1)  to attract an audience by means of a strong visual impact,
something more appropriate for display than for
storage on a shelf,

2)  to reach a maximum number of Canadians who are affected
daily by increasingly acute land-use conflicts,

3) to present two levels of information; first, a general
overview of land-use inter-relationships, and secend,
detailed information in the form of specific examples,

4) to portray the elements in such a manner as to encourage
the user to think about the relationships, conflicts and
consequences,

5) to allow the material to be used by a wide variety of users
including teachers, land-use planners and resource researchers,
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6) to design a format that could accommodate English and French

texts in two separate -editions, and

7) to utilize a reasonable number of colours in portraying the

information.

Qur response was to produce a thematic wall map that would inform
people about the general land-use issues by focusing on one specific
example "the impact of urbanization on land". In order to provide sufficient
detail within this general theme, a regional study area was selected. The
Windsor-Québec area contains a potential audience of 12 million people,
nearly 60 per cent of all Canadians Tiving on 2 per cent of the Tand. An
ideal study area.

The one-page atlas or "monster map" measures 47 by 663 inches. Within
this 119 by 169 centimetre frame, 11 insets were designed at various scales
to illustrate a number of topics. At the wall map level, a number of
bright colours such as orange, yellow and magenta are used sparingly to
attract attention. At the finer level of detail, the dominant colour is
a relaxing pale green. Detailed texts accompany each inset. Instead of
employing heavy borders to block off the individual insets, the map presen-
tations are made more cohesive by the use of a clean, white background. The
viewer's eve is therefore encouraged to travel around the wall map establish-
ing 1inks among the components.

The central and largest map is the dominant one. The objective of this
1:1,000,000 map of the Windsor-Québec studv area is to stimulate the user
to concentrate on the relationships among the three elements illustrated,
namely population density, geographical distribution of prime agricultural
land and the percentage loss or dain of improved farmland over a 20-year
period. The solution to portraying the three spatial components was a
matrix legend. The general pattern of loss or gain of land in improved farm
use was calculated over the period 1951-1971. The calculations were done
at the township or census subdivision 1evel and because there are approximately
1,100 townships in the study area, the data provide a detailed pattern of
change in farmland acreage. This change in farmland acreage is the first
level of data and the design of the map reflects this. Loss or gain of farm-
land is represented by green or brown line patterns respectively. The angle
of the line pattern denotes the extent of the change, according to four
cateqories; 0-25 per cent, 25-50 per cent, 50-75 per cent and 75-100 per cent.

2. The design of The Windsor-Québec Axis (appendix) illustrates the general

format of large wall maps.
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The second set of information is population density and an isoline map

was prepared by use of census data and a General Purpose Contouring
computer program. Isolines are used td emphasize certain critical

lTevels of population density which ranges from 0 to more than 7,957 people
per square kilometre. The five classes are indicated spatially by five
different Tine widths in green and brown. The third set of information,
location of land of class 1 or 2 capability for agriculture, is illustrated
by use of a dot pattern. The map user is encouraged to study the legend
matrix and to consider the possible relationships and patterns among these
three comnonents.

The 10 remaining insets illustrate related issues of varying importance.
Thelsize, scale, position and colour schemes of each help to reflect their
importance. I will briefly mention a few of their themes to indicate the
number of topics dealt with by this wall map.

One inset illustrates the opportunity for outdoor recreational
activities on extra-urban sites owned by federal or provincial governments.

A quotient was designed to reflect the sunply of recreation facilities as
well as the pressure for use placed on those sites. The inequities of
opportunity for the region's 10 million urban dwellers are immediately
evident. At present there does not appear to be sufficient recreational land
to meet the demand.

A companion inset to the recreation map is the road traffic map which
illustrates the volume of daily traffic on main and secondary roads. This
traffic density pattern, which utilizes Tine widths that vary in proportion
to traffic volumes, is superimposed on a highway isochrone pattern showing
travel time in hours by road from the two major metropolitan centres, Montréal
and Toronto. This serves to underline the recreational locations that are
within a one-to six-hour drive of millions of urbanites.

The automobile is an increasingly important part of 1ife in North
America. It is estimated that as much as 40 per cent of space in urban areas
is devoted to automobiles' demands, seen in terms of streets, parking lots
and garages. For the future, however, much concern is directed toward the
rural and urban fringe areas which are in many cases undergoing rapid change.
Transportation links with urban centres have often been considered a key
factor in determining the degree of urban influence. Significant alterations
in traffic patterns and volumes occur as rural areas become more urban-
oriented, and as access to these rural areas, for housing, industry and re-

creation purposes, generates additional pressures. However, the exact
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nature of the role played by transportation networks in the process of
1and-use and social changes is not clearly understood.

To underscore the fact that the urban fringe is an arena for dramatic
land-use changes, two very interesting insets focus on a portion of Toronto's
rural-urban fringe. In this area, land is almost exclusively class 1 soil
for agriculture, but the use of this irreplaceable farmland for urban
development is a well-established phenomenon. At a scale of 1:50,000 the
first inset illustrates five aspects of the dynamics of the land market
for all land parcels affected by Tand sale transaction between 1968 and 1972.
Fach parcel of land is designated as to private or corporate ownership.

Not surprisingly, corporate ownership stands out clearly as an important
factor, especially within the largest parcel size class. Examination of the
map also reveals widespread non-resident ownership. Thirdly, the unit price
of land is one of the most significant indicators of urbanization pressures.
Professional land appraisers agree that good agricultural land in south
central Ontario can command a price of approximately $1730 per hectare. Land
prices in excess of this figure suggest higher uses associated with urbani-
zation, uses which may reflect society's need for recreational, industrial
or residential space. A relatively small number of parcels sold for a
reasonable agricultural value of Tess than $2470 per hectare during the 1968
1972 period. Prices for larger parcels tend to reflect an expectation of
imminent development and thus some of the highest unit prices are found near
the towns. The top prices were in excess of $37,065 per hectare, hardly land
bought by full-time farmers for agricultural purposes. Fourthly, the map
also illustrates the spatial distribution of changes in land prices for
multiple-sale parcels within the same period, January 1968 to December 1972.
Change in the unit price of land from the first sale to the last is quite
varied, sometimes reaching a 400 per cent increase. The fifth factor
portrayed is the spatial distribution of the frequency of land transactions.
Before 1967, there was very little land sale activity within the study area.
In the following four vears, land market activity increased as land for
residential development within Metropolitan Toronto became relatively scarce
and expensive. This area, as any other undergoing strong urbanization
pressures, is susceptible to considerable sales activity, partly the result
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of multiple sales of individual parcels. The role of speculation in multiple
sales cannot be regarded as insignificant: In the study area, some land parcels
changed hands twice within a period of weeks, with sale price increases of as
much as 100 per cent. The five aspects of land dynamics are illustrated by
means of circles divided into five seagments. Circle size reflects parcel size
and specific colours within the pie segments indicate the detailed information.
The second, and companion inset to the map described above, illustrates
the actual changes in land use that occurred in the same portion of Toronto's
urban fringe, between 1961 and 1971. By means of a bold, black letter designating
the Tand use in 1961 and the standard land-use colour scheme representing the
Tand use in 1971, a clear pattern of land-use change is visible. The pressure
of Toronto, to the south of the study area, is evidenced by the fact that in
10 years, low-and medium-density residential acreage doubled. In addition,
other urban-oriented uses such as industry, quarrying and outdoor recreation

also exhibited sizeable increases in area. However, the most dramatic fluctuations
in the land-use system of the study area involved the cropland/pasture combination.
Cropland sustained the largest decrease in acreage with a reduction of nearly
two-thirds. While cropland and pasture were converted to all other use categories,
. especially large quantities were Jost to residential and mineral extractive uses
as well as rough pasture, woodland and rough woodland. These exchanges, or
Tosses and gains, among land uses may be viewed within the context provided by
the companion inset. Together they indicate that the direction of land conversion
is cause for considerable concern, especially when prime agricultural land is
affected. )

Other background information is presented on the Windsor-Québec map in

graphs, pyramids, three-dimensional graphics and small maps. This supple-
mentary information including population structure, trends in farmland acreage,
number of farms, farm pcpulation, rural non-farm as well as urban population,
provides details about past trends and offers clues as to possible future
directions. The research presented on this wall map supports the hypothesis

that urban pressures are impairing the viability of agriculture in certain areas,
and conflicting with other land uses. There is reason to believe that the Tand-
use changes occurring in the Windsor-Québec region are characteristic of

events in other urban areas across Canada.
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In evaluating the effectiveness of The Windsor-Québec Axis map, it is

clear that each format has certain disadvantages as well as advantages.
This map is not easy to handle. It is difficult for a map user to concentrate
on the finer cartographic details and small-type text while craning his
or her neck over the 2 square metres of wall map surface. The size of the
map sheet posed enormous problems at the design, layout, scribe and registration
stages of production. Questions and uncertainties regarding colour consistency
and registration durina printing were always present. Mailing of the maps
requires sturdy 122 cm. map tubes and much patience in carefully preparing
the maps for distribution. Storage of flat copies requires unusually large
map shelves. These are only a few of the inconveniences involved in
producing a map of this size.

Nonetheless, The Windsor-Québec Axis and its counterparts have been

well received, particu1ar1y by resource geographers, geography teachers and
cartograpnhy instructors. In attempting to make this resource information
available to a wide audience, the Lands Directorate distributed copies of

the Windsor-Québec map to every high school not only in the study area but
also throughout the provinces of Ontario and Québec. As a matter of standard
practice, copies of maps are also sent to university geography departments,
map libraries and cartography departments. Judging from user reaction, The
Windsor-Québec Axis, Strait of Georgia Urban Region and other recent maps

have generated considerable appreciation of the need to manage land and water
resources more efficiently with a view to optimizing the use of these finite

commodities.

THE LAND USE INFORMATION SERIES

Over vast regions of the country, resource management concerns focus
on other resources such as forests, wildlife, fish, water and minerals.
Careful management of these resources has become increasingly important in
our resource hungry yet environmentally conscious society. In recent decades
frontier areas, for the most part in the North, have been subject to un-
precedented activity in the search for natural resources. Experience has
shown that uncontrolled development in the North can lead to undesirable and
perhaps iyreversable environmental damage. In addition, large-scale programs
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designed to develop the non-renewable resource base are sometimes in-
compatible with efforts to develop full utilization of renewable resources
by indigenous peoples who, increasingly, are demanding effective control
of resource development in the land where they live. There has been a
growing concern in government and public circles that we simply did not
possess the tools required to undertake a comprehensive land management
program in the Canadian North.

Government response to the concern, in part, took the form of the
Territorial Land Use Regulations (1971) and the Northern Inland Waters Act
(1972), designed to provide a control and monitoring framework for land
management in the Yukon and Northwest Territories. At the same time,
legislators were aware of the need for a comprehensive information base with
which administrators could make well-informed decisions. It was physically
impossible for active planners and administrators to research and assimilate
quickly the vast numbers of reports and studies available on the North.

An additional problem was the vast area of the North, and the need to be

able to quickly relate resource information to specific geoaraphic locations.
In the spring of 1971, a group of administrators and geographers from
Environment Canada and the Department of Indian Affairs and Northern Develop-
ment met to discuss ways of dealing with the problem. In the months that
followed, the Land Use Information map series was developed as a solution.

Such tasks are never easy. A number of conditions had to be met.
The format had to include both maps and text since neither approach alone
was sufficient. Because of the normal business pressures of users, the
reference method had to be convenient and concise. It must meet the needs
of the specialist, yet be clear enough to inform the non-specialist. It had
to present as much information as possible, yet not lose effectiveness by
presentinag too much. And finally, the format had to be flexible enough to
meet the challenge of considerable variation in the physical, social and
economic parameters of various northern reaions.
Develcpment of the Map Series

As originally conceived, the series was to be primarily an exercise

to gather existing data, compile it into a convenient format and make it
available to administrators and planners in published map form. Researchers

for the project would simply have to review the available information, visit
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and interview northern scientists and residents, and summarize the results.
The first season of data collection revealed an important shortcoming in
this approach. The problem was, simply, a lack of significant regional
baseline data, since much scientific research tends to be site and/or
problem specific.

The initial intent of the project was to investigate the Mackenzie
River Valley and publish a type of regional atlas. However, once the
project was initiated it became obvious that the same approach was desperately
needed elsewhere in the North. In 1972 the series was extended westward to
the Yukon Territory. As a result of the data collection difficulties
experienced in the first season, the research was broadened to include field
surveys of fish and wildlife resources and other topics.

The Mackenzie Valley project resulted in 44 map sheets at a scale of
1:250,000. Since that time another F4 sheets have been published, and work
has beaun on another €0. The 108 sheets now available cover approximately
one-half million (506,617) square miles (1,312,138 square kilometres), or
one-third of the two northern territories, and nearly one-seventh of Canada.
The project continues to he jointly funded by Environment Canada and the
Department of Indian Affairs and Northern Development, at an annual cost of

$300,000.
Format and Content

A basic aim of the map series has been to strive for a broad data base;
one which describes, as accurately as possible, the resources and management
concerns of a given region. All data are presented in association with a
topographic base, so that spatial aspects are portrayed clearly. Extensive
textual notes found on the margins of each map summarize, concisely and
conveniently, the resource information collected for the area covered by
that particular map sheet3 The marginal notes and the information presented
on the map face are keyed together through a system of quick-reference
symbols. The symbols enable a reqular user to interpret the maps quickly
and efficiently.

The information base for the series can be grouped into four main
categories: wildlife; fisheries; hunting and trappina; supplementary
topics.

3 The Yellowknife sheet (appendix) illustrates the design of this
map series.
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Information on areas critical or important to wildlife is developed
by a Canadian Wildlife Service biologist working year-round. Following
library research and reference to aerial photography and satellite
imagery, a program of survey flights is developed. Although it is impossible
to locate all animal activity within any given area, it is possible, with
an adequate biophysical background and a well-planned survey program, to
determine the areas likely to be critical or important to the survival or
health of major wildlife species. These areas are indicated on the map by
a solid red line boundary enclosing a pattern of red dots. In recent map
sets some of the background biophysical information has been presented as
wildlife zones, indicated on the map by a broken red line.

Fach area outlined on the map face is keyed to explanatory notes
found on the marain of the map. The symbols themselves are a 'shorthand’
method of describing the importance of each area. Each symbol consists of:
one or two larage letters which indicate the species involved, a smaller
letter which indicates habitat function, and another small letter which
indicates the season of use. With a 1ittle practice it becomes very easy
to internret the information portrayed on the map using these symbols. The
number with each symbol indicates the relevant reference note to be found
in the lecend. These notes provide a concise summary of the reasons why
each area is considered to be important or critical. They also provide an
onportunity for comment on measures which micht be taken in conjunction with
a land-use operation to protect wildlife habitat or populations.

Data on fish resources, and domestic as well as commercial fishing,
are developed hy the Fisheries and Marine Service of Environment Canada.
Research heains in early spring with a thorough literature search to identify
areas or river systems which lack comprehensive baseline data. Summer field
research includes interviews with lTocal residents and lodge operators as
well as test-netting surveys in rivers and lakes. Fisheries information is
presented on the map in blue, as a letter or numeral within a circle. ATl
information is classified into the following categories: fish migration route,
existing or potential fish spawninqg area, commercial fishina, important area
for domestic fishing, and other aeneral comments. The marginal notes include
further comment on species, season of activity, and other important aspects

of fisheries management.
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The description of hunting and trapping activities is based on
information provided, under contract, by native organizations. Their
data in turn have been derived from the extensive interview programs
conducted for various land-use and occupancy studies. The information
received is supplemented by interviews with territorial game management
officers and then summarized for presentation on the maps. The areas of
significant activity are outlined on the map in 1ight blue. The symbols
on the map face indicate the settlement base of the hunter or trapper and
the number of the legend reference note. The notes include references to
the number of people utilizing a aiven area, why it is important to them,
the seasons of use, the mode of travel, and the resource utilized.

There are a number of other topics which receive less emphasis. Areas
and sites of recreation-tourism interest are indicated on the maps. Sites
are identified through extensive air-photo interpretation, supported by
field reconnaissance surveys. Recreational capabilities are indicated by
a system of Tletter symbols, derived from the Canada Land Inventory. Notes
describing areas or facilities of recreational interest are keyed to symbols
on the map face and usually describe activities of local residents, from whom
much of the information is gathered. This section also includes a short
description of the physiography followed by a summary of the recreation
potential of the area.

A number of topics are handled primarily in the legend. When climatic
data are available for a settlement, the records are summarized and presented
in graph form. This is accompanied, where possible, by a table of known
break-up and freeze-up dates. Also included is a short paragraph describing
any communities in the area. These descriptions are condensed from published
material, with the aid of personal experience. Boundaries of local developmen
control zoning are indicated on the map face in black. The marginal text
also includes a section of historical notes. In general these notes refer
to locations (shown on the map face) where uncontrolled land-use activities
might damage structures with historical value, or destroy burial or similar
sacred sites. Information concerning historical sites is developed by
project researchers through library research, with assistance from northern
residents, the territorial governments and native organizations. The boundari
of sites proposed as reserves for scientific study under the International

T
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Biological Programme (IBP) are also shown. A short legend note provided
by the IBP describes the significant features of each site.

Depending on region, legend inset maps are used to describe forest
and soil resources. The forestry inset nresents a generalized picture of
stands of sawtimber and pulp-size softwood. Since 1974, satellite imagery
has made it possible for the inset to include the locations of recent forest
fires. This information is collected with the co-operation of the federal
Forest Management Institute and the advice of Tocal forestry personnel.

Maps for the upper Mackenzie Valley region now include, as an inset, a
generalized map of soil capability for agriculture, as restricted by climate.
The mappina, undertaken by the Soil Research Institute of the Department of
Agriculture, follows classification procedures developed under the Canada
Land Inventory.

There are also a number of pieces of information added to the face of
the map, but for which there are no marginal notes. These symbols, all listed
in the legend summary, include: archeological sites, hydrometric and water
quality stations, mines, mining prospects, and gas and oil wells. Efforts
are also made to undate some of the information normally presented on the
topographic base map. This includes such items as landing grounds, power-
Tines, pinelines, narks, new roads or trails. The research personnel who
carry out the editing and compiling of all collected information spend
several months in each study area. In addition to obtaining data from local
sources, researchers make every effort to become familiar with each study
area to facilitate a critical analysis of all data prepared for the series.
Map Design and Interpretation

Needless to say, the quantity of information portrayed by the maps
creates considerable design problems. However, the use of five colours does
ease the task of map design. The five colours are fully utilized to ensure
information differentiation on the map face. Red is used for information
concerning wildlife. Blue was chosen to present information on fisheries,
and 50 per cent blue for data on hunting and trapping. A 15 per cent black
screen indicates recreation sites and 100 per cent black is used for other
symbols. Green and brown continue to be used to portray forest cover and
contours, although a Tighter brown ink was chosen to de-emphasize the contours.
These two colours are also used for the forestry and soil insets.
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The map margins are fully utilized for the presentation of descriptive
notes, which are typeset for neatness and to conserve space. The colour
symbols used on the map face are also printed in colour with the marginal
notes. This greatly facilitates the matching of the map face Tlocation and
the explanatory note by the map user. Thus, a user looking at the wildlife
aspects need concentrate only on red, overlooking other colours.

Despite the use of colour, the map face does appear complicated at
times. Every effort is made to position symbols and line boundaries so
that they interfere with each other as little as possible. However, some
symbols cannot be moved, and some areas, especially close to settlements,
do become congested. Nevertheless, with some experience, most users are
able to interpret the maps easily and effectively.

It is, of course, important to be aware of the limitations of the
series and of the data presented. Mapping at this scale prevents the
inclusion of vast amounts of detail. The maps present information only
at a reconnaissance level and they are not intended to provide all the
answers. They are not adequate for a complete evaluation of the Tocal
impact of a development project. When used properly, the maps should high-
light critical concerns and suggest the need for, and style of, additional
investigation.

Perhaps more important is the fact that certain classes of information
should not be interpreted too strictly. For example, animal habits and
populations may change significantly from year to year, influenced by climate,
natural cycles, vegetational succession, or human activity. The areas out-
lined on the map face and the legend notes summarize, to the best of a re-
searcher's ability, current knowledge of important and critical wildlife
considerations. It is obvious that a statement indicating where certain
animals are thought to spend part of the year is no guarantee that they will
in fact be there. Thus, certain aspects of the data should be viewed
as reliable advice designed to assist resource managers in decision making.
Use of the Maps

The Land Use Information Map Series has generally been well-received.
The goal of creating a convenient reference system to assist in the management
and administration of land-use activities has been met. The maps are used
by the Territorial Land Use Advisory Committees, which regulate most land-use

operations, to evaluate land-use applications and to spot, in advance, possible
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land-use conflicts. In conjunction with this, many applicants for land-
use permits are now required to refer to the maps before making their
applications. Thus, 0i1 companies can plan exploration activities to avoid
seasonal trapping or hunting activities of local residents. PRoad construc-
tion, and the mining of gravel from river beds can be restricted or timed

L B (Y

to avoid fish spawning migrations. Aerial survey programs can be scheduled
S0 as not to disturb calving caribou, or pre-migration concentrations of
waterfowl. As a result of their research for the series, the Canadian
Wildlife Service and the Fisheries Service now use the maps as one of their
working tools when dealing with resource management problems. The maps are
also used by the territorial governments for planning in such fields as
recreation, game management and local development. For those projects
requiring more detailed site or route planning such as pipelines, highways
Oor power dams, the maps are extremely valuable as a regional overview and
can be used to identify areas and topics on which to centre more detailed
research. The maps are also available to the public and, with increasing
awareness of their existence, it is anticipated that their use will increase.
Perhaps one of the most valuable contributions of the map series is
educational. The maps present a spatial organization of data that makes
patterns of land use relatively easy to arasp. The maps impress upon the
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user the fact that "undeveloped" regions are not empty, and in fact have
many present uses, whether it be for trapping or caribou winter range. Such
an awareness is extremely important when considering the impact of any
proposed development on Tand-use patterns, and the possible environmental

or social consequences of that‘change. Land-use mapping illustrates clearly
that the social and economic patterns of a region are closely related to

the resources found there.
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MAP FOLINS

l A New Approach

The Lands Directorate has a flexible program which allows a variety
j of formats to be utilized. In addition to the desians mentioned above, the
Lands Directorate beqan a map folio series in 1976. It had been apparent
for some time that many of the resource issues under investigation by the

Lands Directorate were of a very complex nature, and could not always be
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adequately presented on a wall map, in a conventional atlas or in the
traditional report format. Many of the Directorate's presentations require
1) explicit portrayal of the spatial aspects of Canadian resources, 2) graphs,
charts and other graohics to illustrate trends in everything from increasing
energy demands to decreasing areas of farmland, 3) photographs, air photos
or satellite imagery to effectively illustrate land misuse, competing land
uses, resource rehabilitation or other issues, and 4) texts to provide the
essential scientific and technical narrative necessary to give the reader

a better appreciation of the situation. The decision to create a new publi-
cation series was based partly on the warm reception given to an early
folio, Gulf of St. Lawrence: Water Uses and Related Activities, published in

1973. It was designed to illustrate some of the many physical, climatic and
social factors which influence the suoply, demand and use of fresh and salt
water within the designated study area.4 Because of the number of topics
involved, and the desire to combine maps and texts in the presentation, a
folio format was introduced.

Folios have many advantages. They complement other publications or
series without duplicating those design formats. They can be made formal
or informal depending on the design and subject matter. They are flexible
enough to allow the researcher/cartographer to work with the elements of
colour, symbols, organization, text, ccale etc. to create a more interesting
publication, better suited to a specific topic. A folio is relatively
compact but allows single or double pages, plus single or double foldouts
to be utilized where appropriate. Texts accompany the map; they may be viewed
simultaneously, and may form an equally important contribution to the publi-
cation. The folio is an opportunity to combine, in equal or whatever ratio,
the cartographic and narrative components. Relevant appendices or expanded
introductions can be accommodated easily. The 112 by 16 inch (29.2 by
40.6 centimetre) size fits conveniently on most bookshelves and students'
desks, in briefcases and mailing bags. The folio can make an appealing displa
in school, libraries or offices. Original and colourful cover designs attract
attention. The format is acceptable to a diverse audience, and is well
suited to the presentation of data concerning a wide range of topics. The

4. An example of the format used in the Gulf of St. Lawrence is included
in the appendix.
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themes of three forthcoming folios; rural to urban Tand conversion in Canada;
Canada's critical lands; and the impact of energy development on land
resources, reflect the folio format's ability to portray a range of topics.

SUMMARY

Fach of the map series published by the Lands Directorate reflects a
special response to specific resource management challenges in Canada. The
Canada Land Inventory nrovides the framework for modern, responsible land-
use planning. It also serves to document the relative scarcity of high
capability land for many uses, particularly for agricultural purposes. The
thematic wall map series provides a vehicle for a popular, yet detailed,
presentation of land-use conflicts and land-use trends. The northern Land
Use Information series has evolved into an effective administrative tool
for the management and protection of natural resources in frontier regions.
And the new folio series promises to develop into a unique presentation
combining cartographic and textual approaches in an flexible, attractive
format. The wide variety of resource topics and possible publication styles
provides considerable challenge to the Lands Directorate staff of geographers,
planners, biophysical and computer scientists, cartoaraphers and drafting
personnel. Since effective presentation is crucial in reaching the intended
audience, we welcome user reaction to the design and content of our thematic
mapping programs. In the future, the Lands Directorate will continue to
contribute to thematic cartography, an essential technique for resource
management and environmental protection.
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