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Land Use Classification System

Abstract

This report, prepared by Westland Resource Group, summarizes the work undertaken by the
Land Use Task Force of the Resources Inventory Committee, and explains the need for a
corporate land use inventory, the status of existing inventories, and provides a structure,
format, and data model for a standardized land use classification for use in the province.

The research undertaken for the Land Use Task Force clearly shows a significant demand for
standardized land use inventory information. The report indicates ways that present initiatives
can be used to support the creation of an improved approach to land use inventory. The
recommended approach is directly linked to the identified needs for land use information, so
that the corporate inventory will have a ready market for resulting data and maps.
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1. Need for a Corporate Land Use
Classification

A. Historic Uses of Land Use Information

In the western world, possibly the earliest land use inventories conducted by governments
were the County Reports commissioned in Great Britain in 1793 to map agricultural
characteristics and activities. The first nation-wide land use study was Dudley Stamp's
famous First Land Utilization Survey of Britain, prepared in 1930 on the basis of field
mapping conducted by school teachers and children. Stamp later directed the World Land
Use Survey in 1951, and chaired the 1956 Commission on World Land Use Survey. These
initiatives responded to the growing demand for standardized information on how the land,
water, and associated resources are used. The globalization of the world economy following
World War II stimulated this approach.

In Canada, wide-coverage land use mapping began in 1950 under the Geographical Branch of
the Department of Mines and Technical Surveys. Their approach was generally compatible
with the recommendations of the World Land Use Survey. The Canadian survey used five
scales, from 1:1,000,000 to 1:50,000, and 10 land use classes (Mitchell 1989).

As the land use mapping initiatives of the federal government proceeded, many
municipalities and regional governments, too were developing land use inventory schemes.
The categories of land use mapped by these jurisdictions, and the scales of collection and
presentation, were often quite different from those of the senior governments.

Land use classification systems have evolved rapidly at the regional level, where general
categories of land use are applied to resource management, and at the local level where
complex land use information is collected for larger scale planning purposes.

The approach to regional-level land use inventory has changed dramatically with the
improved quality of remotely sensed imagery and interpretation technology. At small scales
(1:250,000 and smaller), image interpretation and spectral analysis have become common
methods of collecting land use data. A large scales (1:10,000 and larger) most agencies still
rely on field research to obtain land use data.

Land use inventories prepared by assessment authorities provide a good example of
information collected at a very large scale. Used as a basis of taxation, assessment

information must be accurate for individual parcels of land. This degree of specificity has
been accompanied by a proliferation of land use categories.

B. Growing Demand for Land Use Information

The increasing demand for biophysical resources and the resultant stress on the lands and
waters of the planet have motivated many governments to invest in improved land use
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monitoring and mapping programs. British Columbia has not been exempt from the problems
and issues of land allocation and resource use. Private groups and public agencies have called
for improved inventories of the province's lands and waters, their capability, and their use.

The provincial government is not alone in its search for better land use information. Many of
the most vitriolic conflicts over land allocation and use occur in municipalities and regional
districts in British Columbia. Accurate, large-scale land use information is regularly collected
and interpreted by these governments as part of their legally-mandated official planning
process. Industries and Crown corporations, too, are major users of land use information. Site
selection processes for industrial facilities, route selections for electrical transmission lines
and gas pipelines, and compliance with provincial and federal impact assessment and
permitting processes require high quality land use information. Site selection and investment
decisions for all forms of private sector economic development, from tourism facilities to
shopping centres and subdivisions, also rely on land use data. Public interest groups also use
land use information to support their particular fields of interest. The Garry Oak Meadow
Society, for instance, has recently mapped areas of oak habitat that could be affected by
changes in urban land uses.

C. Impediments to Achieving Resource Management Goals

Inadequacies of past land use inventories. The basis of resource allocation and
management decisions in British Columbia were criticised for several decades by pubic
organizations, especially environmental groups, that contended that provincial agencies
focused excessively on industrial demands for extractive use of land and water. These
concerns were largely supported by the findings of the Forest Resources Commission (FRC)
report, The Future of Our Forests in 1991. The FRC suggested that in response to broader
public expectations regarding the use and management of British Columbia’s land and water,
a Forest Resources Inventory Committee should be established to improve the quality of
inventories in the province.

Findings of other agencies regarding inventories. At the same time that the FRC was
finding that society’s demands for inventory information exceeded the capabilities of the
inventories, other agencies were reaching similar conclusions. The Round Table on the
Environment and the Economy’s Sustainable Land and Water Use (1991) identified the need
for comprehensive baseline information on resources and human activities. Towards a
Strategy for Sustainability (1992) recommended “that integrated land and water planning be
implemented as a major component of a comprehensive land and water strategy” (p. 21), with
supporting data collection and environmental monitoring. The Old Growth Task Force found
that several categories of socially-important vegetation were not monitored or mapped. The
Outline for the Canada —British Columbia State of the Environment Report identified many
land use categories that need to be measured in order to understand conditions and trends in
the environment. The Land Use Strategy for British Columbia (1992) of the Commission on
Resources and the Environment proposes to build consensus on the appropriate distribution
of land uses in the province. The Commission is using land use information in its three
regional planning areas to support its process.
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The common theme running through all of these reports and findings is that land use
information is crucial to land and water allocation decisions and for effective resource
management. The reports also recognize that present inventories of land use are inadequate
for society’s needs.

Resources Inventory Committee Initiatives. The Resources Inventory Committee
(RIC), as the Forest Resources Inventory was renamed, has been working for the past
year to fulfil its mission of facilitating inventory integration in British Columbia. The
goals of RIC are to identify information needs and oversee development, testing, and
province-wide implementation of common standards and methods for sampling,
classifying, and storing resource inventory data.

The Land Use Task Force was the last of RIC's seven task forces to be established. The other
six (Atmospheric, Marine/Coastal, Aquatic, Cultural, Terrestrial, and Earth Sciences) have
prepared their initial reviews of data needs and gaps, and identified categories and scales of
information to be included in their inventories (Table 1). The Land Use Task Force was
created when it became apparent that the topics addressed by the other Task Forces left a gap
in coverage: the comprehensive inventory of human use of land and water.

Table 1 - Data Topics Covered by RIC Task Forces

Task Force Data Topics

Atmospheric Weather
Climate
Air quality
Marine-Coastal Oceans
Inter-tidal
Anadromous fish
Aquatic Freshwater fish
Lakes and streams
Riparian
Cultural Recreation
Tourism
Cultural
Terrestrial Wildlife
Forests
Range
Soils
Earth Sciences Archaeology
Surficial geology
Bedrock geology
Ground water
Land Use Human activities
Legal and administrative boundaries
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Table 2 presents a partial list of inventories that have been advocated by other RIC task
forces having a land use or related land cover component.

Table 2 - Suggested RIC Inventories That Have a Land Use Component

Name Scale
Aquatic biophysical 1:50,000
Aquaculture 1:250,000
Aquifers 1:20-50,000
Archaeological site locations 1:50,000
Baseline Thematic Mapping 1:250,000
Contaminated sites for water quality no scale recommended
Fish use 1:250,000
Fisheries management practices 1:250,000
Geological mapping 1:50,000
Heritage trails 1:50,000

Land ownership and tenure multiple scales
Point sources of air pollution local scales
Protected areas 1:20-50,000
Range types, general 1:40,000
Range use 1:250,000
Range improvements and infrastructure 1:20,000
Recreation and tourism facilities 1:20,000

Soil series and soil associations 1:20-50,000
Soil landscapes 1:1,000,000
Surficial geology 1:20,000
Timber administration 1:10-20,000
Timber tenures 1:10-20,000
Traditional use 1:20-50,000
Trapping, hunting, and wildlife viewing multiple scales
Water use no scale recommended
Wildlife biophysical 1:50,000

Many other recommended inventories deal primarily with distribution of biophysical
phenomena or with resource capability, and do not have a substantial land use element
(Resources Inventory Committee 1992).

Corporate resource inventory initiatives. The government of British Columbia has
launched several initiatives intended to address the data quality, analysis, and application
needs being identified by RIC Task Forces. The Corporate Resources Inventory Initiative
(CRII) will upgrade and integrate inventories of 6 provincial ministries by improving data
collection infrastructure (staff, base mapping, technology) and increasing data collection to
meet identified needs. The ministries involved are:
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e Ministry of Aboriginal Affairs

e Ministry of Agriculture, Fisheries, and Food

¢ Ministry of Energy, Mines, and Petroleum Resources

e Ministry of Environment, Lands, and Parks

e Ministry of Forests

¢  Ministry of Tourism and Ministry Responsible for Culture.

Priorities for data collection will be set by the Cabinet Committee on Sustainable
Development. The Land Information Strategic Committee (LISC) is an interministerial
committee that provides central coordination of the provincial government's Corporate Land
Information Strategic Plan (CLISP) for encouraging the sharing and exchange of land-related
data among government agencies. CRII and the RIC Technical Committee (the RIC Task
Forces) will encourage the interministerial cooperation needed to standardize collection and
exchange of information.

LandData BC. LandData BC has been established by the Ministry of Environment, Lands,
and Parks, Surveys and Resource Mapping Branch to deliver integrated land use and other
resource information to users of corporate information throughout the province. In designing
the delivery of the Corporate Land Information Strategic Plan, LandData BC is developing
operating policies, standards, procedures, and guidelines. To make the "single window"
approach to information work, data collected by all participating government agencies must
be in transferable formats. To achieve this transferability, the Spatial Archive and Interchange
Format (SAIF) has been developed. SAIF is being developed and tested by the Surveys and
Resource Mapping Branch Geomatics Unit, MacDonald Dettwiler, and Sierra Systems. By
the end of this decade, LandData BC plans to have its data access and delivery system
functioning throughout the province. A scaled-down, operational prototype version of the
target production system will be in operation beginning in the Spring of 1993.
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2. Goals of the Corporate Land Use
Classification

The Land Use Task Force's activities and decisions need to achieve a set of goals that comply
with and support RIC's goals.

A. Goals of the Resources Inventory Committee

The Resources Inventory Committee's overall goal is to foster credible and comprehensive
information about all resources. Credible and comprehensive information is essential as
British Columbia moves toward the goal of sustainability. The following objectives and
activities have been identified to support RIC's broad goal.

Objectives:

1. Determine what information is vital for effective land management, at what levels of
detail, at what scales, and for what purposes;

2. Define how this inventory information can most efficiently be acquired in a manner that
minimizes duplication, promotes cooperative data collection, and encourages broad
application and long term relevance.

Activities:

1. Determine the resource inventory information that is being or has been collected, by
whom, to what standards, using what procedures, and at what costs.

2. Identify the information products that will be most needed by resource managers and
associated inventory users.

3. Test these standards and procedures in the field.

4. Encourage their application, including training and extension, in both government and
private data collection programs.

5. Cost a staged completion of a coordinated multi-resource inventory of the forest land
base over a ten- year period of time.

B. Goals of the Land Use Task Force

The Land Use Task Force's primary goal is to deliver to RIC the specification for a corporate
land use inventory for British Columbia. The specification will contain the following
elements:

o existing land use sources in government

e a corporate land use classification

e amethod for acquiring land use information

e inventory data model for storage and representation
e inventory management plan

o links to existing inventories.
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The goal of delivering the specification to RIC must be achieved by March 31, 1993. This
report summarizes the Task Force's efforts to design a corporate land use inventory.

C. Goals of a Corporate Land Use Classification

The goals for the corporate land use classification system for British Columbia have not yet
been formalized. The participants in two workshops scheduled by the Task Force have helped
to define the goals of the classification.

The following goals of a corporate land use classification have been reviewed by workshop
participants and form the basis for decisions made by the Land Use Task Force.

1. To improve allocation, use, and sustainable development decisions affecting public and
private lands and waters in British Columbia, especially shared-decision negotiating and
planning processes;

2. To ensure that the full range of resource values are considered in land use classifications;

3. To standardize categories and formats for collecting, processing, transferring, and
presenting land use information;

To enable accurate and efficient monitoring of changes in land use patterns and practices;

5. To facilitate the improved exchange of land use information among government agencies
and other users and generators of data;

6. To satisfy user needs by creating a hierarchy of land use categories and scales of data
collection and presentation; _

7. To improve the efficiency of data collection and processing by identifying and addressing
duplication and gaps in land use information;

8. To design a land use classification system that can be adapted to foreseeable changes in
information requirements and advances in data collection, processing, and presentation
technology.

9. To recommend procedures for updating the inventory to ensure that its information
remains timely.
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3. Defining Land Use

A. Whatis Land Use?

Few of the other RIC Task Forces have faced the challenge of the Land Use Task Force in
defining the parameters of their mandated topic. For example, soil, water, atmosphere, and
fish are well-defined. "Land use," however, is a much broader and more subjective concept.

The Task Force Business Plan (1992) contains the following definition:

Land use, in its strictest sense, is the description of the human
cultural activities on the land and water. While most efforts in
resource inventory are focused on what biophysical components are
present in an area, land use deals with the activities [that use] the
biophysical components.

The Land Use Classification for British Columbia (Ministry of Agriculture, Fisheries, and
Food and Ministry of Environment 1986) uses a three-part definition:

Land "use" is defined in terms of a specific combination of land
activity and land cover. Land "activity" is regarded as the active use
man makes of the land. It is not to be confused with other variables,
such as tenure, ownership, economic activity or land value. Land
"cover" is regarded as the vegetative, natural or artificial
construction covering the land surface.

Participants in a land use workshop were asked to consider these definitions and determine if
they provide an adequate definition of land use. They raised the following issues:

o The difference between present and proposed uses need to be clarified
e Both land cover and land activities need to be included
¢ Land cover complicates the inventory and is unnecessary

e Actual use, interests in land, and related topics that affect land capability should be
reflected in the inventory

e "Culture," as used in the Task Force's initial definition, is a complex term requiring
definition.

Recommended land use definition. Based on these workshop comments and other
information, the following amended definition of land use is suggested for purposes of the
Land Use Task Force.

8 November 1996



Land Use Classification System

Definition of Land Use:

Land use is the description of human enterprises on the land and water, and may have the
following components:

e activities (the actual use of land and related structures and modifications to the landscape)

o use-related land cover (where cover implies a use or is important to interpreting patterns
or impacts of use)

o declared interests in the land (where use decisions may be affected by such interests)
o legal entities (legal boundaries, tenures, and regulations that affect use).

B. Major Land Use Inventory Problems

The Land Use Task Force initiative included a survey of users and generators of land use
data, and conducted workshops to delve into land use activities, problems, and solutions. The
results of these initiatives are summarized in this section. A glossary of commonly used
inventory, mapping, and database terms are provided in Appendix A as an aid to
understanding this report.

Workshop participants and survey respondents identified a variety of limitations and
problems that afflict land use inventories in British Columbia. Users of land use data who
responded to the survey identified the following categories of problems, listed in order of
frequency of response:

o timeliness (data out of date, conditions change too quickly to be monitored effectively)

o content (land use categories vary among databases, use categories not relevant to
respondent needs)

e scale (information too general or, occasionally, too specific to be useful)

o transferability (poor coordination between agencies, data collected or stored in
incompatible ways)

o format (inconsistent base maps and ways of presenting information)

e coverage (province or area of interest not well represented)

e accuracy (data were unreliable, poor quality control in collection and presentation).

Generators of land use information raised the following set of problems and issues:
¢ conflict between need for larger scale information and cost of collection

o need for a hierarchical land use system that links categories to scale of collection and
presentation

o lack of centralized land use inventory agency

o lack of standards for collection

o lack of interagency coordination and cooperation (turf wars).

Workshop participants reiterated many of the points mentioned in the surveys and raised the
following new issues:

o there is no agreement on underlying principles of land use data organization
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o each agency collects data for its own use (often for single projects) and neglects other
agency needs, standards, or ability to share data

o standardized categories must address varied user demands for land use information

e British Columbia is too geographically complex to represent with a single land use
system

e many resource uses relevant to successful planning are not captured in existing systems
(e.g, aboriginal activities)

 agencies will not support a central land use registry, but individual agencies have no
mandate to update land use information.

C. What criteria should be used to evaluate a land use
inventory system?

Workshop participants reviewed the criteria established by Kim Isles for the Timber Task

Force and suggested the following set of criteria for the land use inventory:

o facilitate and support decision-making

e keep data entry and output simple

e provide complete provincial coverage, but first focus on areas having severe resource
conflicts

e be responsive to user needs

e provide training to inventory users

o design the system to be flexible

o strive for accuracy and consistency

o create hierarchical sets of categories

o allow for a broad range of analysis and manipulation of data

e Dbe verifiable by outside agencies

e maintain historical and out-of-date information

o develop quick, responsive reporting capabilities

e store information in a flexible database

e maintain quality control procedures

e be compatible with other geographic information systems

e enable decentralized data input

o update inventory on an ongoing basis.

Several questionnaire respondents and workshop participants questioned the willingness of
government to fund data collection efforts needed to create a provincial land use inventory.

The high cost of continuous data monitoring needed to maintain a timely land use database
also was identified as a potential constraint to providing needed information.

D. What are the boundaries between use and capability?

Many inventories of land and water focus on the resource capability for human exploitation.
The Canada Land Inventory is exemplary, in that most of its classifications emphasized the
capability of the land to support ungulates, agriculture, forestry, waterfowl, recreation, or
related human activities.
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Land use, however, describes what is occurring on the land or water rather than focusing on
the capability of those features. The categories of a land use inventory would be "agriculture”
or "recreation" instead of "agricultural capability" or "recreational capability."

Given this distinction between use and capability, what is the appropriate classification of an
area that is not used for human purposes, but is heavily used by moose as winter range or by
trees for growing? Ifit is classified as "ungulate range" or "forest," are these surrogate
capability classifications? Must land use be completely anthropocentric, focusing solely on
human use of land and water?

Discussions at the workshop indicated that the land use inventory should focus on present
human use. Capability ratings should remain within the realm of the other task forces.

E. Multiple Activities

What land use category is appropriate where multiple activities occur on a parcel of land? If
an energy transmission corridor passes through a farm, what is the appropriate classification
if scale precludes showing both uses? In the case of underground activities (such as a
pipeline beneath a farm), two-dimensional mapping prevents representation of such
circumstances without a proliferation of multiple use categories (e.g., "pipeline beneath
farm," "pipeline beneath playfield").

As scales of mapping or data collection become smaller, determining primary uses versus
other uses becomes more important. Hierarchies of land use categories are the traditional
method of dealing with data presentation, but hierarchies do not alleviate the need to make
decisions about the primary use of land and water in a given parcel. Specific uses that cover
large areas can be mapped at small scales, but general classes of use are not mappable at large
scales.

Discussion at the workshop indicated that several options are available for dealing with
multiple activities:

o record each use independently at large scales, using a "predominant use" protocol when
scales become too small to meaningfully represent individual uses;

e apply a defined dominant use definition (e.g., proportion of land affected, value of uses);

« if the inventory can use an "object-oriented" database, then identify all uses as attributes
to a defined land use polygon;

o identify each use as a "data layer" in a complex geographic information system.

The "electronic approaches" of storing each use as an attribute or a data layer would be
effective for data storage and, potentially, for analysis. This approach does not, however,
solve the problem of representing multiple uses on mapped output.

F. How should land use inventories deal with planned land
use?

Land use inventories typically focus on present use. However, the lags between data
collection, processing, and presentation mean that an inventory may be out of date before it is
published. In some cases, the designated land use may be different from today's use. For
instance, a parcel may used for vegetable production today, but a shopping centre will be
built on the site tomorrow. How should the parcel be classified?
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If the land use inventory is to be used as a monitoring or historic tool, then the present land
use is all that should be considered. If the inventory is a planning tool, however, then planned
or likely land use is more important than the present use that is bound to change. This issue of
"forward looking" versus "backward looking" inventories is critical to classification
decisions.

The issue of certainty of change is also critical. If a farm is to be replaced by a shopping
centre for which the plans are approved and construction is imminent, then a strong case
could be made for designating the land as commercial. But what if the rezoning is pending
and the shopping centre may be rejected? Protocols need to be established for deciding the
level of certainty necessary to designate a parcel something other than present use. The
protocols need to apply to urban uses, approval of logging plans, designation of parks and
ecological reserves, and energy or mining projects.

The predominant view expressed at the workshop was that the land use inventory should
focus on present land use, not planned or future land use. The database, therefore, would
identify actual land use only at the time the inventory was conducted. Archaelogical sites,
which are evidence of past, present or even future activities, should be identified by a
notation.

Planned or future land use was determined to be an important element to many data users,
and the following options for presenting such information were suggested:

 update the inventory frequently, so that changes in present land use are represented in a
timely manner;

 create a separate data layer in a corporate geographic information system that would
represent planned or likely future land uses;

 treat planned uses as attributes in an object-oriented database;

» create a "land in transition" category to map uses that are changing at the time the
inventory is conducted.

G. How should water be included in land use?

The Land Use Task Force intends to address the use of water as well as land in its mandate.
Several issues need to be addressed in determining the appropriate inventory of water. How
should human activities on the land beneath water (beds of streams, lakes, and the sea) be
classified and mapped? Should the classification of water use include such purposes as
hydroelectricity generation, sale of water as a commodity, diversion for irrigation, use for
recreation or fishing, and impoundment for aesthetic purposes?

Workshop participants agreed that human uses of water should be included in the land use
inventory. They did not agree, however, on the treatment of unused water. Some participants
felt that water will be included in the aquatic task force database, and so could be directly
referenced by the land use inventory. Other participants, however, argued that unused water
is important as a delimiter of land, that other task forces may not represent water in a form
that is appropriate to the land use inventory, and that water information enhances the ability
to use land use information (e.g., riparian area analysis). Eliminating large "empty" areas on
the land use map would have value for analyzing total land areas.

The recommended approach to including water in the land use inventory is to identify
activities that involve water (reservoirs, domestic supply, etc.), but not water as an unused
physical entity (streams, lakes, the ocean). Water features that do not have present human use
would be classified as "no evident use," the same as unused land. If information on unused
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water features is required, it should be obtained directly from the relevant biophysical
inventories, or water features may be shown on base maps. If appropriate, water should also
be identified as a land cover attribute, ancillary to an activity.

H. Land cover versus activities on the land?

Many land use classification systems contain categories that are not human use but land
cover. Categories such as "snow and ice," "forest," or "environmentally sensitive land" appear
as land use categories. If land use is defined as human use, should all other categories be
classified as "unused land?"

Clearly, some cover classifications have implications for human use. "Mature forest" may be
used for forest harvesting, recreation, or watersheds; "snow and ice" can be used for
recreation, water supply, and scenic amenity. Should these land cover classifications,
therefore, be replaced by potential or actual human uses? The answer has a profound effect
on the definition of land use and on the nature of data included in the inventory system.

Workshop participants generally agreed that land cover information collected by other Task
Forces should be integrated with the land use inventory, but it should be treated differently
from other land use classes. Substantial scepticism was voiced about the wisdom of designing
a land use inventory that relies on the provision of accurate, timely, and convenient
integration of data from other inventories.

Because cover is recognized as an important component of the land use inventory, the
recommended approach is to create a separate class of land cover descriptions that can be
associated with land use activities. Specific cover categories and names can be drawn from
the data dictionary associated with the vegetation inventory being prepared by the Terrestrial
Task Force.

L. Scale and Base Mapping

A major issue to be resolved in preparing a consistent provincial land use classification is the
selection of base maps and scales of data collection and presentation. Scale of data
presentation is less important for geographic information systems (GIS), in which
information can be presented at the scale appropriate for a given use. Even in a GIS, however,
data needs to be georeferenced to a base map acceptable to collectors and users of
information.

Scale of data collection is very important because it affects the ability to integrate the data
with other thematic data, and it affects reliability of data presentation and analysis. Whereas
information may be aggregated to smaller scales without losing data reliability, it cannot be
disaggregated or presented at scales larger than the scale of collection without substantial risk
to data reliability. Algorithms are being developed to facilitate the aggregation of large scale
information into smaller scales (but such algorithms have yet to be applied effectively).
Hence, data should be collected at the largest relevant scale, considering the cost-
effectiveness of data collection and the homogeneity of the phenomenon being studied.

The land use categories needed by inventory users vary not only by the application of the
inventory, but also by the level of detail required and the resulting scale of data collection and
information presentation. For instance, a category "agriculture" at a scale of 1:250,000 may
be adequate for an inventory user conducting regional land allocation, but a Crown
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corporation seeking to minimize compensation costs for a transmission line may need to
know the nature of agricultural operations (unirrigated field crops, intensive berry
production) at a scale of 1:10,000. Hence, the nature of the land use categories vary according
to the position of the user within a hierarchy of scales and user needs.

The scale of data collection also has cost implications. At small scales, large areas can be
inventoried using remote sensing technology. The unit costs of data collection can be
relatively low. At some point, however, scale becomes too large to permit accurate
application of such technology. When site inspections are necessary to map land use, costs
per unit area increase greatly.

Table 3 is presented as an aid in understanding the effects of scale on map resolution and land
use information.

Table 3 - Map Scales and Data Resolution

2

Map Scale lem™ = CORE Planning Categories of Use That Can Be
ha km?2 Hierarchy Class Displayed
1:2,000,000 40,000 400 Provincial Ecoregions, gross land use classes
1:1,000,000 10,000 100 Provincial Ecoregions, gross land use classes
1:500,000 2,500 25 Regional Generalized land use activities and
cover
1:250,000 625 6.25 Regional, Generalized land use activities and
Subregional cover
1:100,000 100 1 Local Aggregated groups of activities and
cover
1:50,000 25 Local Aggregated groups of activities and
cover
1:20,000 4 Local, site Specific classes of activities and
kinds of cover
1:10,000 1 Site Specific, block-based information and
groups of species
1:5,000 0.25 Site Detailed, lot-specific information and
groups of species

Relative versus positional mapping. Data quality and usefulness for different users is also
affected by the choice of positional or relative representation of land uses. Relative
representation presents land use polygons relative to adjacent or nearby features or polygons.
Positional representation references all polygons in a database or on a map sheet to fixed
geographic point that can be linked to other databases or maps. If land use data are to be
obtained from more than one source (as would be the case with the corporate land use
inventory), then positional accuracy relative to a consistent base map is needed. Most land
use information collected by municipal and regional governments is relational rather than
positional, which could affect the ability to integrate those data into a provincial system
(Moon pers. comm.).
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4. Description of Existing Land Use
Classification Systems

Many land use classification systems and programs have been prepared worldwide. Scace
(1981) summarized 46 land use systems, focusing primarily on Canada and the United States.
Many more systems have been developed in other countries and by international
organizations. Municipal and regional land use mapping programs would probably add
hundreds of additional initiatives in Canada, and thousands in the rest of the world.

Describing all of the extant land use classification systems is beyond the scope of this project.
The Land Use Task Force has determined that the project should focus on provincial
classifications or federal systems that have provincial applications. This section provides an
overview of the relevant land use inventory systems.

A. Federal Government Systems

The Government of Canada has generated land use information primarily for monitoring
purposes, and to provide a uniform set of baseline data for the provinces and territories. The
scale of federal land use information ranges from 1:50,000 for Canada Land Inventory (CLI)
Present Land Use information to 1:1,000,000 for the Canadian Land Use Classification. At
these scales, regional and provincial patterns in broad land use categories can be discerned.
The Present Land Use (PLU) Inventory was designed to provide information for resource
development planning at the municipal, provincial, and federal levels. Because the CLI is no
longer maintained by the federal government, the PLU Inventory was turned over to the
Ministry of Environment, Lands, and Parks for continued use in British Columbia.

Statistics Canada carries out an enumeration of all farms in Canada every 5 years. This
program is the most comprehensive database for farm holdings in British Columbia with
respect to agricultural production. The Ministry of Finance and Corporate Affairs is the
provincial agency responsible for coordinating access to Statistics Canada data in British
Columbia.

Two of land use inventory classification systems summarized on Table 4 were developed by
the federal government during the 1960s and 1970s. The framework for these land use
classification systems was provided by the World Land Use Classification System created in
the 1950s by the International Geographical Union.

» The Canada Land Inventory Present Land Use (PLU) classification system was
developed in 1964 with the objective of providing information for resource planning at
the federal, provincial, and municipal levels of government. The classification system
was designed to permit rapid mapping at a scale of 1:50,000 from aerial photography
with a minimum of field checking. Approximately two-thirds of British Columbia was
mapped under this program between 1965 and 1972.

+ The Canada Land Use Monitoring Program (CLUMP) classification system was
developed during the 1970s by Environment Canada to support a land use monitoring
program having these objectives:
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a) to monitor land use trends in relation to national goals and objectives;

b) to monitor the amount, location, and type of land use change ona
national, regional, and provincial basis;

¢) to monitor land use change in specific areas, such as urban centred
regions and flood plains.

The CLUMP land use classification was hierarchical; it had a several sub-categories of land
use that can be aggregated to form generalized land use categories at a smaller scale. The
CLUMP classification can be related to the PLU by drawing on the CLUMP hierarchy that
best describes the PLU class. The CLUMP categories clearly distinguish between land use
and land cover. Use is defined in terms of one activity and one kind of cover. The CLUMP
classification was used in British Columbia in monitoring land use change in selected areas,
such as the study of land use change in the lower Fraser Valley between 1980 and 1987
(Moore 1990).

B. Provincial Government Systems

Provincial land use information is collected for three main purposes; to fulfil statutory
requirements, for resource management, and for research and monitoring.

Statutory inventories. The parcel-based land use inventory of the British Columbia
Assessment Authority is the broadest inventory with a statutory mandate. Other agencies,
such as the Ministry of Forests, are required by law to understand the nature of their
resources, thereby implying that an inventory needs to be maintained.

Management inventories. The resource agencies collect land use information as part of their
mandate to manage the biophysical resources of the province. The Ministry of Forests
maintains land use inventories of timber tenures, operable forest, and recreation sites. The
Ministry of Environment, Lands and Parks' inventories of streams, protected areas, oil spill
preparedness information, and wildlife viewing areas, among others, can be considered land
use inventories.

Research and monitoring inventories. All land use inventories have a research and
monitoring component, but the structure and intent of some inventories suggest that they are
designed to test new technologies or are focused on a specific research or monitoring goal.
For example, the Baseline Thematic Mapping (BTM) project of the Ministry of Environment,
Lands and Parks was designed to test the application of LANDSAT TM image data to
production of a land cover and use map that meets the needs of a broad range of users. Since
the completion of the initial prototype work, BTM has become an operational product. The
Sierra Club's map of forest cover change from 1954 to 1990 had specific monitoring aims.
Although both of these inventories had resource management as a goal, neither were initiated
in response to specific requests by resource agencies.

Examples of provincial inventories. Designed in 1986, the British Columbia Land Use’
Classification (BCLU) represents a modification of the CLUMP classification system. The
BCLU focused on the rural settled areas of the province. The land use categories were
hierarchical, and the mapping scale proposed was 1:20,000. The BCLU incorporates the
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CLUMP emphasis on separate categories for land use and land cover, because one cover may
encompass several land use activities. BCLU coding represents land use defined as specific
combinations of one activity and one cover.

The other land use inventory classification systems listed on Table 4 have been developed by
provincial agencies to aid in conducting specific regulatory, resource management, or
information storage and dissemination activities. For some of the listed inventories, land use
data are collected and classified within biophysical boundaries such as watersheds, protected
areas, or ecoregions, but most land use data collection is organized within administrative
boundaries determined by the agency preparing the inventory. The extent of provincial
coverage is specific to the land use inventory systems. The scale at which land use data are
mapped ranges between 1:10,000 and 1:250,000, with associated differences in the
complexity of land use categories.

C. Regional Districts and Municipalities

Much land use inventory activity occurs at the level of municipal and regional governments.
The needs of these users are primarily determined by the mandated planning requirements of
the Municipal Act and by the need of government staffs to understand and manage land use
change. The Municipal Act does not require land use inventories, but it does call for
preparation of official community plans. Preparing these plans typically begins with a review
of existing conditions and trends, which requires land use information. The scale of mapping
and categories of land use selected varies according to the intensity of development in the
given jurisdiction. Inventories in the Greater Vancouver Regional District or Capital Regional
District or their member municipalities is likely to be detailed, with scales as large as 1:2,000.
In rural jurisdictions, scales of 1:10,000 or 1:20,000 are common, and a smaller number of
land use categories are used.

Land use mapping is commonly used as the basis of decisions dealing with road construction
and servicing. Services include sewers, storm drainage, fire and police protection, schools,
and recreation facility siting. The location and service level of roads and highways is directly
linked to the land use pattern. The Ministry of Transportation and Highways makes frequent
use of municipal and regional land use information in planning and design of highways.
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Land Use Classification System

Canadian Land Classification (1:1,000,000 to 1:50 ,000)

1.

7.

Urban

A. Industrial

B. Commercial

C. Residential

D. Recreational

E. Associated non-agricultural
Tree fruits and horticulture
A. Horticulture

B. Vineyards

C. Orchards

D. Other

Cropland

A. Hay

B. Grain

C. Other (oilseeds, etc.)
D. Other (tobacco, etc.)
Pasture

A Improved

B. Open grassland

C. Scrub grassland
Woodlands

A Dense

B. Open

C. Scrub

D. Cut-over or burnt over
Water

A. Water

B. Swamps and marshes
Unproductive

Canada Land Inventory Present Land Use Classification (1:50,000)

L.

Urban

A Built-up areas

B. Mines, quarries, gravel pits
C. Outdoor recreation
Horticulture

Orchards and vineyards

Cropland

Improved pasture and forage crops
Cropland-pasture complex
Unimproved pasture and rangeland
A Open grassland

B. Open woodland forest range
Woodland
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Land Use Classification System

Mature productive woodland

Immature productive woodland

Non-productive woodland on a productive site

: Non-productive woodland on a non-productive site
Swamp, marsh, and bog

Unproductive land

A Sandflats, dunes, and beaches

B. Rock and other unvegetated surfaces

10.  Water surfaces

oOwE

o »

Ottawa Urban Fringe Area Land Use Classification (1:25,000)
1. Urban
Residential
Commercial
Extraction (gravel pits, quarries, topsoil removal)
Manufacturing
Municipal government use
Institutional
Utilities
Recreation
griculture
Intensive
a. Orchards
b. Market gardens
C. Sodfarms, nurseries, flowers
d Garden plots
B. Extensive
Corn
Small grains
Soybeans
Summerfallow
Hay
Pasture
3. Non-agricultural uses
A Abandoned land

FQHAHoOwy

[\
> >

ho Ao oW

4. Forest

5. Reforestation

6. Swamp, marsh, or bog
7. Water
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Generalized Land Use Mapping. Ontario Economic Regions (1:250.000)
Residential

Seasonal residential
Industrial and commercial
Quarries and pits

Outdoor recreation
Forestry

Agriculture

Indian reserve

) Airport

10.  Railway

11.  Major roads

12. Waterbodies

NN B LN -

\O

British Columbia Land Use Classificaiton (1:20,000)
Activity classes
1. Agricultural activities
A. Productive land
Annual tillage crops
Forage crops and grazing
Fruit, berry, and nut production
Ornamental trees and shrubs
Sod production
Agricultural research
Hop production
Specialty and perennial crops
) Other
ite agricultural activities
Housing livestock
Outside animal feeding and holding
Housing poultry and fur-bearing animals
Greenhouses
Storing crops and agricultural equipment
Mushroom growing
Beekeeping
. Other
2. Unused land
A. Former agriculture
B. Former forestry
C. Former extraction
D. Former recreation
E,F, etc Former dwellings, transportation, manufacturing,
commercial, institutional

Ao o

WD o

@He A o

=

3. Commercial activities
A. Wholesaling
B. Retailing
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C. Commercial services
4. Dwelling activities

A Housekeeping

B. Other
5. Extraction activities

A Surface extraction
B. Underground extraction

C. Extraction site activities
D. Exploration activities
6. Forestry activities

A. Productive land forestry
B. Site forestry activities
7. Wildlife and fisheries related activities
A. Productive land wildlife activities
B. Wildlife and fisheries--related site activities

8. Transportation and communication activities
A Transporting activities
B. Communicating activities
9. Institutional services
A Legislative, judicial, and legal services
B. Protective and custodial
C. Educational
D. Health, medical, and care
E. Religious and associated activities
F. Assembly

10.  Land in transition (future change likely to occur)
11.  Manufacturing

Treating, disposal of wastes
Undifferentiated manufacturing and storage
12, No perceived activity
13. Land for ecological research, conservation, flood control, and drainage
14.  Aquaculture
A. Productive activities
B. Site aquaculture activities
15.  Recreational activities
A. Land-dependent activities

A, Electric energy and heat generation
B. Raw material processing

C. Processing processed goods

D. Assembling products

E. Storage activities

F.

G.

B. Indoor and outdoor recreation and cultural site activities
Cover classes:
1. Grasses and other non-woody plants

A Annually cultivated crops
B. Grasses, legumes, sedges, reeds
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C. Mosses or lichens

D. Other non-woody plants
2. Woody vegetation

A. Tall and mature trees

B. Small and immature trees and shrubs

C. Vines
3. Denuded (bare) surfaces

A. Rock

B. Unconsolidated material
4. Constructed cover

A. Structures

B. Surfaces
5. Water

A Salt water

B. Streams, rivers, canals

C. Ponds, lakes, reservoirs
6. Snow and ice

Baseline Thematic Mapping, Southern Vancouver Island
(1:250,00:1:20,000)

1. Agriculture

2. Alpme

3. Avalanche chutes
4. Barren surfaces
5. Recently burned
6. Estuaries

7. Ice

8. Mature forest

9. Immature forest
10.  Logged areas

11.  Urban

12. Wetlands

Part of Proposed Michigan Land Cover and Use Classification System
(1:250,000)

1. Urban

A. Residential

Multifamily, medium to high rise
Multifamily, lowrise

Single family and duplex

Strip residential

Mobile homes

Group and transient quarters
ommercial, services, and industrial
Primary or central business district
Shopping centre

W= OO0 GKR WO -

November 1996 141



T.and Use Classification Svstem

142

3. Strio develobment
4. Secondary, neighbourhood business district
5 Other commercial and services
6. Other institutional
7. Indoor cultural, public assembly, and recreation
Agricultural land
A. Cropland, rotation, and permanent pasture
1. Cultivated cropland
2. Hay, rotation, and permanent pasture
B. Orchards, bush fruits, vineyards, and ornamental horticulture
1. Tree fruits
2. Bush fruits and vineyards
3. Ornamental horticulture
C Confined feeding operations
1. Livestock
2. Poultry
D. Inactive land
E. Other agricultural land
1. Farmsteads
2. Greenhouses and mushroom houses
3. Racetracks
4. Other
Rangeland
A. Herbaceous rangeland
1. Upland herbaceous rangeland
2. Lowland herbaceous rangeland
B. Shrub rangeland
Forest
A. Broadleaved forest
L. Upland hardwoods
2. Aspen, white birch, and associated species
3. Lowland hardwoods
B. Coniferous forest
1. Upland conifers
2. Lowland conifers
3. Mixed conifer-broadleaved forest
Water
A Streams and waterways
B. Lakes
C. Reservoirs
D. Great Lakes
Wetlands
A. Forested wetlands
B. Non-forested wetlands
Barren
A Salt flats
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B. Beaches and riverbanks
C. Bare exposed rock

D. Transitional areas

E. Other

Tundra

Permanent snow and ice

\0 90
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Appendix H — Land Use Coding

To be added at a later date.
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Appendix | — Land Use Task Force Members

The following people (listed in alphabetical order) were active members of the Land Use
Task Force at the time that this report was prepared:

Randy Blaney, British Columbia Assessment Authority

Anthony Britneff, Ministry of Forests

Daryl Brown, Commission on Resources and the Environment

Barron Carswell, Ministry of Agriculture, Fisheries, and Food

Graham Dragushan, Ministry of Agriculture, Fisheries, and Food

Malcolm Gray, Ministry of Environment, Lands and Parks, Surveys and Resource Mapping
Lucky Luchin, Ministry of Municipal Affairs, Recreation, and Housing

Rob Menes, Ministry of Agriculture, Fisheries, and Food (Chair)

Kathleen Moore, Canadian Wildlife Service

Graham Weir, Ministry of Environment, Lands and Parks, Surveys and Resource Mapping
Brian Williams, Ministry of Environment, Lands and Parks, Surveyor General Branch
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Appendix J — Preparers of the Report

This report was the product of the efforts of many people in the government and outside of
government. The following people were primarily responsible for preparing the report on
behalf of the Land Use Task Force:

David E. Harper, Ph.D., MCIP, CPESC, Project Manager
Donna McLaren, M.Sc., M.Phil., Agricultural Land Use Specialist
Lynne Atwood, B.Sc., Environmental Planner
Steven Garner, B.A., Environmental Planner
Wayne G. Biggs, M.Sc., P.Ag., R.P.Bio., Habitat Biologist
Mark E. Walmsley, M.Sc., P.Ag., P.Geo., Soil Scientist
Richard Thompson, B.Sc., B.S.F., Forestry Specialist
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