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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:

4 November 1996



Land Use Classification System

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.
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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

16 November 1996



Land Use Classification System

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

D. Nongovernment Organizations

Many nongovernment organizations rely on government for land use information. Residential
and commercial developers typically obtain land use information from municipal or regional
district offices. Tailoring developments to fit prospective land use conditions requires
information on present and planned uses. Neighbourhood and environmental organizations
often use the same land use information as developers in assessing the suitability of proposed
land use changes.

Crown corporations depend on both provincial and local land use information. BC Transit,
for instance, uses local land use information for route selection, planning future service
levels, and decisions regarding the purchase of buses. BC Hydro and BC Gas use local land
use information for forecasting energy load growth and in selecting routes for energy
distribution. Long-distance transmission route selection relies on provincial, regional, and
local land use information.

E. Initiatives that Require Land Use Information

The provincial and regional planning initiatives that are presently being undertaken or
considered have land use information requirements that are specific to their mandates. Some
of the major initiatives are described in this section.

Commission on Resources and the Environment (CORE). CORE is now establishing
negotiating "tables" on Vancouver Island, the Cariboo-Chilcotin, and the Kootenay Regions.
The objectives of the CORE process are to achieve:

1. broad land allocation according to land and resource management zones (at 1:250,000);

2. socioeconomic mitigation and adjustment for communities affected by allocation
recommendations;

3. establishment of priorities for subsequent planning at subregional and local levels;
4. implementation and monitoring of the regional plans (CORE 1993).

In its regional planning activities, CORE's focus is on resource land, not settled land. Other
CORE initiatives, however, address priority issues that must be addressed through
community-based planning processes or special studies. CORE also seeks to create a
consistent framework for planning from local to provincial scales. Identifying land use
compatibilities and conflicts is an important element of the regional planning approach
(CORE 1992).

Through its function as a provider of information to the regional negotiating process, CORE
has assembled a set of maps, many of which pertain to land use. The maps show existing
conditions as represented by available information. They will be used as a starting point for
identifying land use compatibilities and conflicts, and important element of CORE's regional
planning approach (CORE 1993).

Although the negotiating teams are expected to identify the need for additional information,
Table 5 shows the categories of information collected to date.
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Round Table on the Environment and the Economy. The Round Table is preparing a set
of specific strategies for achieving sustainability in British Columbia. These strategies
include involving participants in identification of information needs and ensuring that the
information collected is easily communicated, comprehensive, and is compiled over the long
term.

Table 5 - Commission of Resources and the Environment Information Categories

e Administrative o Natural Areas

o Cabinet Approved Study Areas e Protection Proposals - Public

¢ Community Water Supplies e Range

¢ Ecological Boundaries o Recreation Capability

e Energy e Socio-Economic Features

o Existing Protection and Conservation o Soil Capability for Agriculture

o First Nations o Timber Destinations

o Forests e Tourism Capability

o Forest Capability ¢ Tourism Facilities and Travel Routes
o Forest Tenure and Inventory o Trapline and Guide Outfitter Territories
o Heritage and Archaeology o Wildlife

o Major Land Act Tenures and Reserves

The Round Table's initiatives call for a set of indicators of sustainability that will record _
changes in the environment and chart the effects of human activities. These indicators will be
related to the environment, social well-being, and the economy, with a goal of linking the
indicators to established targets for sustainability.

State of Environment (SOE) Reporting. The SOE program, jointly sponsored by the
governments of Canada and British Columbia, has outlined a wide range of topics to be
monitored and reported to indicate the status and trend of environmental conditions. For each
environmental component (atmosphere, water, biota, and land), a set of important topics was
identified, for which several indicators were suggested. For the land use topic, for instance,
the suggested indicators were:

o proportion of land area allocated for preservation and for extractive use or development;

o changes in proportion of land base allocated for forestry, mining, settlement, parks,
agricultural, and other uses over time;

¢ length of impounded versus wild rivers; and
¢ area of land in protected status.
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Table 6 - Major Georgia Basin Iissues

1. Population Growth and Management 13. Paying for Sustainability

2. Govemance: Structure and Process 14. Diverse and Changing Values and

3. Public Awareness and Education Expectations

4. Integrating Transportation and Land Use  15. Housing - Density and Affordability

5. Restoring and Protecting Natural 16. Urban Containment
Habitats/Biodiversity 17. Demands for and Costs of Physical

6. Managing the Transition to a Sustainable Infrastructure and Human Services
Economy 18. Social Well-Being

7. Water Quality 19. Standards, Monitoring and Enforcement

8. Waste Management 20. Risk of Environmental Accidents

9. Renewable Resource Management 21. Supply and Use of Energy

10. Economic Diversification and 22. Global Economic Changes
Sustainability 23. Technology and Communications

11. Aboriginal Interests Source: Round Table on the Environment

12. Air Quality and the Economy 1993

The Round Table has identified the following steps to achieve sustainable management of the
Basin:

¢ link the involved individuals, organizations, and government in the creation of a common
vision,

e integrate sustainability principles in decision making, recognizing that environment,
economy and social issues are linked, and

o define the broad priorities and strategic steps that are necessary for a sustainable future.

A background paper prepared as a discussion document for the Georgia Basin Workshop
points out that the Basin could be defined by the way its land and water are used (Nelson,
1992). The paper also identifies the lack of a basin-wide inventory of categories of use. A
recent American initiative will alleviate this lack of land use information in Washington state.
Washington's Growth Management Act requires counties and cities to prepare comprehensive
plans to direct land use and economic development in a manner consistent with state goals.
Each plan will be developed at a local level but each county and city must adopt
comprehensive plans that are consistent with neighbouring jurisdictions. Data to be collected
will cover the general categories of urban growth areas, rural areas, resource lands
(agricultural, forestry, mineral extraction) and critical areas (wetlands, aquifers, fish and
wildlife habitat, floodplains, and geologic hazard areas) (Nelson 1992).

Coastal Zone Management. A provincial interagency initiative is now being conducted that
will determine the need for strategic direction in coastal zone management. The goals of this
project are to summarize the issues that surround coastal zone management, identify what a
coastal strategy should do, and determine how such a strategy would relate to the other
provincial planning initiatives. The project team will use this information to decide whether a
coastal strategy for British Columbia is needed and, if so, select an appropriate
implementation structure.
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Coastal Resource Inventory Review. RIC established a Task Force on Marine and Coastal
Resources in 1992. As part their mandate the Task Force conducted a survey to determine the
status of coastal inventory programs and the use of these inventories in British Columbia.

The Task Force reached the following conclusions, based on an analysis of the survey results:

o There is a high demand for human use information, as well as for physical and biological
data.

o The greatest use of coastal resource information is for multiple levels of planning (e.g.
strategic and site planning).

¢ User product requirements are shifting from hard copy maps and reports to electronic
formats.

o The collectors of coastal resource information are the Federal and Provincial
governments, Crown Corporations and consultants. BC Environment is the major
provincial collector and user of coastal data.

o The many organizations that are collecting coastal resource information indicate the need
for a strong coordination and liaison strategy.

The survey conducted during the Coastal Resources Inventory Review included the following
categories of human use:

Table 7 - Human Use Categories Identified in Coastal Zone Inventory Review

o Aquaculture Sites  Indian Reserves

e Hatchery / Salmon Enhancement » Military / Crown Reserves
Program sites e Commercial Harvesting

» Archaeology / Heritage Sites o Non-Commercial Harvesting

e Marinas / Launches e Diving

o Lodges / Resorts o Kayaking

e  Charter Operations e Anchoring

¢ Communities e Other Recreational Use

o Parks / Ecological Reserves

The Task Force identified many issues facing coastal resource inventory users and collectors,
especially the lack of data collection and classification standards. The lack of a standardized
system causes the duplication of inventory efforts and the inefficient use of limited inventory
dollars. The need for mapping classification systems and for methods to identify appropriate
criteria for interpretation were also raised (Howes 1992).

F. Regional Activities

Two key initiatives that are being developed are the Protected Areas Strategy (PAS) and the
Land and Resource Management Planning (LRMP) program. These interministerial
initiatives operate at regional and subregional levels, and include both biophysical and
socioeconomic analyses. Although the PAS and the LRMP have not yet been fully developed,
they may require large amounts of specific kinds of land use information.
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G. Purpose of Existing Land Use Inventories

The inventories listed in Table 4 can be organized according to the purposes they are
designed to serve (Table 8). Agencies hold land use inventories for the purposes of resource
management, monitoring, regulation and valuation, and planning and administration. These
purposes reflect the mandates of the relevant agencies. Users of land use data (government
and nongoverment) have indicated that land use data is essential for negotiating conflicts and
conducting impact assessment of policies, projects, and programs.

Table 8 - Land Use Inventory Purposes

Purpose Inventory Name and Agency Scale
Resource Management ~ Orchard Inventory (Okanagan Valley Tree 1:20,000
Fruit Authority)
Agricultural Land Reserve (Agricultural 1:50,000
Land Commission)
Petroleum and Mineral titles (Ministry of 1:50,000
Energy, Mines, and Petroleum Resources)
Forest Tenure Administration System 1:20,000
(Ministry of Forests)
Grazing Lease Tenure Management 1:50,000
(Ministry of Forests)
Aquaculture Licensing Revenue 1:20,000
Administration (Ministry of Agriculture
Fisheries and Food)
Monitoring Canada Land Inventory Present Land Use 1:50,000
(Environment Canada and Ministry of
Environment, Lands, and Parks)
Canada Land Use Monitoring System-- 1:50,000
CLUMP (Environment Canada)
Baseline Thematic Mapping (Ministry of 1:250,000
Environment, Lands, and Parks)
Valuation or Property Assessment System (British 1:20,000
Administration Columbia Assessment Authority)
Crown Land Registry Information System 1:20,000
(Ministry of Environment, Lands, and
Parks)
Cadastral Database Management System 1:20,000
(Ministry of Environment, Lands, and
Parks)
Land Title Office System (Ministry of N/A
Attorney General)
Legal Boundaries (Ministry of Municipal 1:2,500
Affairs, Recreation, and Housing) and
1:10,000
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Inventory Name and Agency

Purpose Scale
Planning and Land Protected Areas (Ministry of Environment,  1:250,000
Allocation Lands and Parks)

Timber Supply Areas (Ministry of Forests)  1:250,000
Green Files, Park Boundaries (Ministry of ~ N/A

Environment, Lands, and Parks)

Land Claims (Ministry of Aboriginal
Affairs)

1:250,000

Baseline Thematic Mapping (Ministry of 1:250,000

Environment, Lands and Parks)

30
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5. Land Use Inventory Users and
Their Needs

The contents, scale, and structure of land use classification systems vary according to the
demands of their users. A User Needs Survey, distributed as part of the Land Use Task Force
initiative, provided details on the needs of a variety of land use information users. A data
generators' survey was also distributed. Copies of both questionnaires can be found in
Appendix B. The following sections summarize the findings of the land use information
survey and other comments received from land use information users. A more complete
presentation of user needs survey responses is found in Appendix C, and data generator
responses in Appendix D.

A. General Findings

Survey composition. Of the 142 user needs surveys distributed by FAX, 52 were returned,
for a 37 percent response. Table 9 shows the number of respondents by category of data user.
Almost half the respondents were from the provincial government, with the remaining three
groups (local government, consultants, and other nongovernment organizations) each forming
less than one-fifth of the sample.

Table 9 - User Survey Respondents

Group Percent Number
Senior Government 46 22
Local and Regional 16 8
Government
Consultant 19 9
Other nongovernment 19 9
TOTAL 100 48

Uses of land use information. Table 10 presents the responses to the question, "How does
your organization use land use information?" The strong government representation in the
sample is shown by the kinds of activities supported by land use information: resource
management, planning, monitoring, and regulation were all mentioned by more than half the
sample. Transportation planning, research, and "other" uses were all cited by one-third to
one-half of the sample. Typically private sector activities, facility location, purchasing and
sales, valuation, and marketing were all mentioned by fewer than one-third of respondents.

Table 10 - Uses of Land Use Data

Category Percent Number Of Responses
Resource Management 67 32
Planning 65 31
Monitoring 58 28
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Category Percent Number Of Responses
Regulation 56 27
Transportation 46 22
Research 44 21
Other 33 16
Facility Location 31 15
Purchasing / Sales 31 15
Valuation 29 14
Social Planning 25 12
Marketing 6 3

Important database characteristics. Figure 1 shows the importance placed by respondents
on various characteristics of land use information. The four most important characteristics
were timeliness (called "very important” by all local government respondents and 75 percent
of the total sample), standardization of format, affordability of output, and ease of updating
the database. The cost of TRIM mapping was specifically mentioned as an issue by several
respondents.

Digital maps and paper maps were deemed to be equally important among survey
respondents. This response suggests that although geographic information systems-oriented
people may consider paper maps to be outmoded, most data users still demand paper maps
for their work. For databases, users are more inclined to demand digital output than paper
output.

Broad geographic coverage was not as universally important as other database characteristics.
The cumulative effect of each respondent's emphasis on local and regional coverage,
however, is that provincial coverage is an important goal.

Timeliness
Standardization
Affordability

Ease of Update
Digital Maps
Paper Maps
Digital Database
Public Access
Paper Database
Regional Coverage
Municipal Coverage

Provincial Coverage

1.0 12 1.4 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0
Weighted mean (3 = Very Important)

Figure 1 - Importance of Database Characteristics
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Need for provincial land use inventory. In answering the question "Do you feel there is a
need for a regularly-updated, province-wide land use inventory," 83 percent of respondents
said "yes," 12 percent said "no," and 5 percent did not answer. They noted that land use
planning and resource management required up-to-date inventory information, old data
cannot be used to solve new problems, and that such information is necessary to protect
provincial interests in local land use matters. Land claim negotiations, land monitoring, and
consultative planning initiatives all were cited as needing land use inventory support.

Some respondents did not feel that an updated provincial inventory would be useful. They
cited concerns about the usefulness of small scale surveys and the cost-effectiveness of large
scale surveys. One respondent recommended putting resources into production and updating
of base information such as aerial photographs and topographic maps.

Vital kinds of land use information. Respondents identified a wide range of information
needed to support their mandated goals. Some of the demands dealt with planned future uses
("projected" tourism use, potential urban growth areas, community plan designations) and
biophysical capability (forests, agricultural soils, habitat associations). Tenurial boundaries
(forests, ALR) were commonly mentioned, as were many agency-specific requests (grazing,
traffic zones, property histories). These findings suggest that the corporate land use inventory
should endeavour to provide a baseline of generally useful land use descriptions, recognizing
that most data users will need to supplement inventory information with more detailed or
specific information.

Expected changes in information needs. The responses to the question "How do you expect
“your organization's needs for land use information to change in the next decade?" fell into
two general categories. Two-thirds of responses could be classified as emphasizing increased
demand for land use information (more detailed information, different kinds of information,
or changed formats). One-third of responses mentioned creation or adoption of a geographic
information system or related digital data processing facility.

General comments from inventory users. Some respondents provided the following
specific suggestions that do not fit into other categories but are nonetheless valuable.

+ A centralized mapping agency and clearinghouse (like Maps B.C.) would work better
than a variety of independent agencies.

»  Lower the price of digital mapping products, particularly 1:20,000 TRIM.
+  Conduct one or two pilot projects before agreeing to a specific system or standard.
» Consider how and by whom information will be updated.

B. Summary of Inventory Generator Survey Results

Out of 50 questionnaires distributed to generators of land use inventories, 28 were returned.
All but one of the respondents were provincial government agencies or regional governments.
Use and structure of databases. The survey respondents manage land use databases that are
used for the following purposes (in order of frequency of response):

e monitoring
¢ inventory of land conditions
e resource administration or management

November 1996 33



Land Use Classification System

o analysis of financial or economic conditions
e assessment of resource capability.

Nearly 60 percent of respondents said that their inventories were collected to satisfy a
legislated mandate, and the remaining 40 percent of inventories are collected for other
reasons.

Figure 2 shows the results of a question asking who uses the land use inventory information.
Provincial government agencies were the biggest single user of data among respondents, but
this figure in part represents the dominance of provincial agencies in the structure of the
sample. The "other" category is surprisingly large, and private groups and the federal
government are surprisingly small users of land use information.

The inventories are based overwhelmingly on administrative boundaries. Nearly 90 percent
of respondents said administrative boundaries formed the basis of their inventories, whereas
10 percent are based on biophysical or ecological boundaries.

The categories of land use information contained in the reported inventories vary according to
the use of the database. They range from two-category databases (Crown land versus private
land in the Crown Land Registry) to the Canada Land Use Monitoring Program's 19
categories of activity and cover.

FED.GOVT. %
PRIVATE %

REG'L.GOVT. %

ORGANIZATION

OTHER %

PROV.GOVT. %

0 H 10 15 20 25
PERCENT IDENTIFIED BY RESPONDENTS

Figure 2 - Users of Land Information

Data management characteristics. Almost 80 percent of the reported inventories are in
digital geographic information system format. The remainder are either tabular, non-
georeferenced data or are based on hand-drawn maps. Tellingly, 13 different GIS systems are
used by the responding data generators.

Data are obtained for the inventories from a mix of primary and secondary sources. The
scales of data presentation range from 1:1,200 to 1:6,000,000. The scale of data collection
ranges from individual land parcels and 1:1,000 scale maps to Landsat imagery and
1:250,000 maps.

The cost of developing the reported databases range from $10,000 to $5 million and average
$1.3 million. Operating costs for the systems range from $15,000 per year to $9 million per
year, and average $920,000 per year. If the Ministry of Forests' $9 million Forest Inventory

34 November 1996



Land Use Classification System

program is dropped, the average operating cost drops to $298,000. More than half of the
reported systems cost less than $100,000 per year to operate.

The survey asked data generators how satisfied they are with data collection, processing,
storage-retrieval, and transfer. Almost 70 percent of respondents found data collection
methods to be "somewhat satisfactory” (Figure 3). Only 16 percent each found it very
satisfactory or unsatisfactory. A similar pattern was found with data processing, except that
no respondents found it unsatisfactory (Figure 4). For both collection and processing,
respondents cited rising expectations, weak standards for data quality, and changing
technology as major problems.

¥
27
10T

st
Frequency

Very satisfactory Somewhat Unsatisfactory No Response/Not
Satisfactory Applicable

Figure 3 - Data CollectionRatings

Respondents seem to be relatively pleased with information storage and retrieval systems
(Figure 5). Almost 41 percent found storage and retrieval to be very satisfactory, 45 percent
somewhat satisfactory, and only 14 percent unsatisfactory. Many respondents noted their
happiness with digital technology and their dissatisfaction with manual storage systems.
Slightly more respondents are pleased with data transfer to other agencies than they are with
transfer from other agencies. Nearly 30 percent of respondents were very satisfied with
transfers to other agencies and one quarter of respondents were dissatisfied (Figure 6). For
data acquisition from other agencies, only 11 percent were very satisfied and almost 30
percent were unsatisfied (Figure 7). Major problems cited include poor integration of
different geographic information systems, lack of standardized transfer formats, and
inconsistent land use categories. Poor cooperation among agencies was a commonly cited
obstacle to acquiring data. Not everyone sees electronic data transfer as a blessing; one
respondent said "Everything is difficult on GIS."
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Frequency

Very Satisfactory Somewhat Unsatisfactory No Response/ Not
Satisfactory Applecable

Figure 4 - Data Processing Ratings

Frequency

Very Satisfactory Somewhat Unsatisfactory No Response/Not
Satisfactory Applicable

Figure 5 - Information Storage and Retrieval Ratings
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10 W

Very Satisfactory Somewhat
Satisfactory

Figure 6 - Information Transfer to Other Agencies

Very Satisfactory Somewhat Unsatisfactory No Response/ Not
Satisfactory Applicable

Figure 7 - Information Acquisition from Other Agencies

Centralized versus decentralized inventories. Some workshop participants and survey
respondents expressed the view that a central data collection and distribution agency would be
highly desirable. Most participants in this project, however, felt that such centralization is
unrealistic, and that decentralized data collection, accompanied by a central clearinghouse for
land use information would achieve the goals of the Task Force. Such decentralized data
collection demands adherence to clear standards and guidelines for land use categories, scales,
and quality control.

These guidelines will complement the corporate data base access system now in place at the
Ministry of Environment, Lands and Parks' LandData BC program. LandData BC will
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facilitate the use of decentralized data collection and storage throughout the provincial
government and, potentially, other sources of land use information. LandData BC will allow
users to determine what data is available, order tabular or mapped output, and retrieve it in a
consistent format.

Decentralized data collection such as proposed for LandData BC requires rigorous
conformance to data quality, collection, and storage format standards. (Nonconforming data
will also be listed in the LandData BC database, but will not be available online.) Some of
the obstacles to collecting timely land use information on a continuing basis (lack of funding,
project-driven inventory initiatives, uneven spatial coverage) would not be resolved by the
LandData BC process.

Quality control. Many land use data users were critical of the quality of information
available, so we asked data generators what quality control measures were used for each
database. Of the 27 databases represented in responses, 30 percent reported that data are field
checked. Approximately 63 percent use "internal" checks (peer review, checks for
compliance with standards, or manual data entry checking). Almost one-fifth of the databases
are subject to "electronic" checking by software routines designed to detect inconsistent or
impossible data fields. Three databases (11 percent of responses) were reportedly not checked
for quality.

Expected changes. Respondents were asked how they expect information acquisition and
management to change in the next decade. Of the 38 identified changes expected, 45 percent
related to expanded agency programs or enlarged database content. These responses included
providing more site-specific information, implementation of land use data collection plans,
and moving toward land use data rather than land use mapping. About one-quarter of
responses dealt with improved technology, primarily adoption of geographic information
systems or elaboration on existing systems for collecting, processing, or transferring
information. One-fifth of responses dealt with changes in internal procedures, such as
producing sensitivity maps, serving "multiple use clients," and providing increased user
access to data by users. Only 11 percent of respondents identified increased geographic
coverage as likely in the next decade. One response suggested that regular monitoring of
large areas would cease to be conducted while resources are being shifted to GIS support.

Recommended changes. Respondents were asked to suggest changes to the land use
inventory system to remedy identified problems. Improved cooperation and coordination of
land use inventory efforts were most commonly voiced. These suggestions often lauded RIC
and CRII and encouraged greater funding for those initiatives. Coordinating provincial and
junior government land use inventories was suggested. Provision of standards for data
collection, processing, and presentation was also a common theme. Other recommendations
that did not fit into discrete categories include:

«  creating two levels of data--a corporate level and more specific levels focused on specific
agency needs;

« focusing on improving existing data rather than collecting new data;
+ providing improved direction and larger budgets for corporate inventory.
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6. Recommended Land Use Inventory
Data Model

The heart of any inventory is the kind of data it contains. Because land use information has
such a wide variety of applications, identifying the appropriate categories of land use
information for the corporate system is not a trivial exercise. This section describes the
structure and content recommended for the corporate land use inventory. Table 11
summarizes the organization, structure, and categories of information in the data model, the
formal and complete description of the data model is presented in Appendix E.

The data model and associated categories of land use identified in this chapter require
thorough field testing and refinement prior to broad application to land use inventory
preparation across the province.

Linking structure to needs. The utility and value of any land use classification depends
largely on the categories and organization of its information. The corporate land use
classification needs to satisfy the demands of information users for present and expected
decisions and agency functions. The results of the surveys and information obtained from the
workshop are the basis for defining user needs. The land use categories have been tailored to
future resource management and land allocation demands rather than to the priorities of the
past. The data model is structured to take advantage of recent improvements in data handling
and presentation technology.

Land use entity groups. The entity groups were selected on the basis of satisfying needs for
land use information. As shown in Table 11, the five entity groups are:

1. Activity, the actual manifestation of human activity on the land when an inventory is
conducted. Present activity is what most people have traditionally expected to find in a
land use inventory.

2. Jurisdiction and tenure describes how society has allocated land for use and has
organized land administration among political jurisdictions and resource tenure holders.
This information is necessary for determining the agencies and persons that influence
land use decisions. Names of individual property owners are unlikely to appear in this
entity group unless an individual holds a significant provincial resource tenure.

3. Regulations can directly affect the use of land and will be summarized in the land use
inventory. Applicable regulations from all levels of government should be capable of
being stored in the database.

4. Declared interests in the land can be important information for land use decisions. A
declared interest may be as formal as a rezoning application or as informal as a public
group's proposal that is under study by a government agency. Because the inventory is to
be a British Columbia corporate initiative, only those interests that have been recognized
or registered with a government will be included in the database. Because land claims are
important to land allocation in British Columbia, special efforts should be made to
identify First Nations interests for inclusions in the inventory.

5. Cover is the biological communities or physical materials on a site at the time of
inventory. Cover is important to understanding some categories of land use.
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Land use class attributes. For each land use entity, several attributes need to be described in
the corporate inventory. The recommended attributes include the following.

L.

42

Name. The name of each entity in the database will be selected from a range of
categories provided. The available names or categories will be linked to the scale of data
acquisition. For example, five categories of agricultural activity are available at the
regional level, but 28 activities can be listed at local scales.

The names or categories of information are specific to each entity group. Activity and
declared interest entities share a set of potential names, although some names that are
specific to declared interests are also suggested. Jurisdictions, regulations, and cover have
their own sets of recommended names.

Scope. The scope of the characteristics that apply to each named land use polygon, line,
or point are described by this attribute. The three categories of scope data to be contained
in the database are:

Time of data relevance. Because human activity on land and water changes, the corporate
inventory highlights the time period covered by data entered for each entity. This
information will be helpful in interpreting information in the database.

Date of data capture. The time that the inventory information was captured will be used
to identify whether the inventory information is the most current information available or
archive or historic information. The value should not represent the date of publication of
information, but rather the date of collection of primary information. For example, land
use information mapped in 1975 based on 1970 aerial photographs would have a listed
date of data capture of 1970.

Scale of data capture. As discussed earlier, the scale of data capture is important to
reliability and, hence, interpretation of land use information. The scale of data capture
may also vary among entities, so the land use data model calls for scale of data
acquisition to be presented for each class of land use information.

Representation. Land use information may be represented in a database or map as an
area, line, point, or icon. Identifying the means of representing attribute information aids
in interpreting and representing the data, manipulating data in geographic information
systems, and presenting information on hard copy maps.

Metadata. The technical information necessary to understand the sources and nature of
information in the database needs to be appended to each data item or group of items in
the database, and so is included as a component (a set of attributes) for each land use
entity.
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Some hypothetical information has been entered in some of Table 11's cells to indicate how a
completed database record might look. No information has been entered in the metadata column,
which would contain many fields determined by LIMF and LandData BC (see Appendix F for
names of metadata).

Corporate base mapping scales. The Land Use Task Force discussed the issue of base mapping
and appropriate scales of representing land use information, and concluded that the following
three scales would form the basis of land use data presentation.

* Provincial -- (scales range from 1:1,000,000 to 1:7,000,000, commonly 1:2,000,000)
* Regional scale -- (1:125,000 to 1:500,000, commonly 1:250,000)
» Local scale -- (1:2,000 to 1:50,000, commonly 1:20,000).

These scales are commonly used for provincial purposes, and base mapping is available or will be
available shortly for regional and provincial scales. The 1:20,000 TRIM maps may not be ready
for all areas of the province for some time. The Land Use Task Force recommends that these
scales guide data collection and presentation, recognizing that larger scale data collection allows
for more flexibility in data presentation and analysis than small scale collection. Most information
presented on the 1:2,000,000 base would be aggregated from larger scale data collection.
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7. Categories of Information for the
Inventory

Within the structure of the data model a variety of categories of land use information must be
collected and processed. The selection of the categories affects the long-term utility of the
inventory, its flexibility in adapting to change, and the cost-effectiveness of data acquisition and
information output.

Criteria for selecting land use class categories. The following set of criteria were applied to
selecting categories of use within each class of land use.

1. Relevance to greatest range of users. For the corporate land use classification to be useful, it
must provide information demanded by the users. The demands for land use information were
identified by respondents to the user needs survey and the data generator survey.

2. Minimum overlap of categories. The categories need to be discrete. Overlap and duplication
are inefficient and are to be minimized under the RIC objectives.

3. Hierarchical nature. The land use categories selected should be capable of displaying greater
and lesser detail as scales and user needs vary.

4. Use data from existing collection programs. The cost effectiveness of preparing the
classification will be greatly enhanced by building on existing data collection, storage,
analysis, and presentation activities of provincial, federal, and junior government agencies.

Table 12 presents a proposed set of names of land use activity categories to be included in the
corporate land use system. The categories have been selected on the basis of user needs surveys,
workshop results, and professional experience in land use data collection and application.

Although three levels of data detail are shown on Table 12, additional detailed levels of data
collection may be (and are) conducted in the province. These large scale data collection efforts
are very valuable and sometimes legally mandated. For purposes of the provincial inventory,
however, it is important that categories of large scale land use mapping be capable of being
aggregated into the smaller number of corporate categories.

The levels of categories shown in Table 12 are meant to be guidelines. The hierarchies may not
relate directly to the scale of information that can be shown on a map. Mapping of activities will
be determined in part by the size of uniform use areas and the kinds of information needed at a
given level. For example, "grazing on unimproved land" is shown as an appropriate category for
local scale mapping, but large areas of grazing may be shown on regional or even provincial scale
maps in some parts of the province.

The categories represent the kinds of information typically used for land use analysis at differing
levels (provincial, regional, or local). The categories can be used independently of scale if
deemed appropriate by the information user.

The activity codes shown beside each proposed category are intended to provide information as

well as facilitating data entry. The letter in each code is a mnemonic device linked to the name of
the Level I activity (e.g., H for Heritage, R for Recreation). The number of "significant figures"
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represented in the code shows the level of detail of data collection. At the provincial scale, all
codes end in "000," at the regional scale 100, 200, etc., and at the local scale 110, 120, etc. If
more detailed information is available, then additional significant figures could be added (111,
112, etc.).

Table 12 - Names of Categories for the Land Use Activity Entity Group
Note: The table identifies “Activity” groups, the divisions of which are based on:
e logical differentiation
e ability to nest, local, regional and provincial activity levels

Level I: Provincial Level II: Regional Level III: Local
AO000 Agriculture/Aquaculture A100 Field crop production Al110 Grains and cereals (e.g.
* Farming wheat, canola, barley, corn)
Al120 Tree fruit crops (e.g. apples,
pears, cherries)

Al130 Vine and small tree fruits
(e.g. blueberries and
grapes)

Al40 Forage and pasture crops
(e.g. silage, hay, grazing)

A150 Vegetable crops (e.g. root
and cole crops, tubers,
garlic)

A160 Floriculture (including
bulbs)

Al170 Specialty crops (e.g.
ginsing, herbs, sod, nuts,
mushrooms)

Al180 Nursery - general
(including ornamentals,
shrubs & trees)

A190 Unspecified/other crops
(including unplanted crops)

A200 Housed crop production A210 Vegetables

A220 Floriculture (including
bulbs)

A230 Tropicals, ornamentals &
other specialty plants

A240 Mushrooms

A250 Nursery - general

A290 Unspecified/other crops

A300 Housed and site based A310 Livestock (e.g., dairy, beef,
animal production (i.e. horses, swine, sheep, other)
barn, feedlots, paddocks) A320 Specialty livestock (e.g.,
Emu, Llama, Ostrich,
Bison)

A330 Poultry (e.g., broilers, egg
producers, turkeys, ducks)

A340 Game (includes ungulates;
game birds like pigeons &
quails)

A350 Fur-bearing animals (e.g.
rabbits & mink)

A360 Beekeeping and honey
production

A390 Unspecified/other
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Level I: Provincial Level II: Regional Level IIT: Local
A400 Free-range animal A410 Livestock (e.g. dairy, beef,
production horses, swine, sheep, other)

A500 Freshwater aquaculture

A600 Marine aquaculture

A700 Farm structures and
ancillary activities

A800 Inactive agricultural land
and facilities

A420

A430

A440

A450

A490
AS510
AS520
A610
A620
A630
AT710

AT720
A730
A740
A750
A760
ATI0
A780
A790
A810
A820
A830
A840

A890

Specialty livestock
(e.g.Emu, Llama, Ostrich,
Bison)

Poultry (e.g. broilers, egg
producers, turkeys, ducks)
Game (game birds like
pigeons & quail, &
ungulates)

Fur-bearing animals (e.g.
rabbits & mink)
Unspecified/other

Finfish

Shelifish

Finfish

Shellfish

Plants

Structures for crop,
chemical, machinery, tool,
and/or general storage
Ancillary processing (small
scale on farm)

Animal training, petting and
boarding (e.g. riding ring,
petting farm, kennel)
Composting facility
Manure facility

Crop protection (hail
netting, shade cloths)
Irrigation

e
Unspecified/other

Fallow farm land

Cleared land, not in
production

Abandoned or neglected
farm land

Abandoned or unused farm
structures
Unspecified/other

S000 Human Settlement S100 Residential

S200 Commercial and service
facilities
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S110
S120
S130
S140
S150
S160

S210
S220

S230
$240

Urban and suburban
detached and duplex
Rural, large lot residential
(>2acres)

Attached (apartment and
townhouse)

Mobile homes

Ancillary residential
(combined with commercial
or other use)

Construction and resource
employee camps

Retail, services, office
Wholesale and warehouse
facilities

Hotels and motels
Cultural and entertainment
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Level I: Provincial Level II: Regional

Level IIT: Local

$300

S400

S500

S600

S800

Industrial

Institutional

Communications and
transportation

Utilities

Military

S310
$320
$330

S340
S350

S360
S410
$420
S430

S440
$450

S460
S510
$520
S530
S540
S550
S560

S570
S610
S620
S630
S640
S810

S820
S830

Light industry

Medium and heavy industry
Food processing (including
wineries)

Oil and gas storage tank
farms

Outdoor material and
equipment storage

Auto wreckers
Government

Churches and cemeteries
Hospitals and medical
centres

Education facilities

Jails, prisons, other
correctional facilities
Meeting and assembly halls
Highways

Railways

Airports

Marinas and docks
Resource roads
Telecommunications
facilities

Marine passenger and
shipping routes

Energy transmission and
distribution

Solid waste facilities
Liquid waste facilities
Domestic water tanks and
distribution facilities
Military training

Military testing

Other military

R0O00 Recreation R100

43

Intensive facility based
recreational activities

R110

R120
R130

R140

R150

R160

R190

Municipal and regional
parks, picnic areas, Zoos,
sports fields and gardens
(usually characterised by
distinct boundaries)

Golf courses-

Indoor recreation and sports
facilities

Sports tracks, courts, race
courses, shooting ranges
Walking and bicycle trails
and corridors (resurfaced -
paved, gravel or chip)
Fairgrounds, amusement
parks

Other intensive recreation
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Level I: Provincial

Level II: Regional

Level IIT: Local

November 1996

R200 Viewing and collecting

(passive outdoor recreation)

R300 Air sports

R400 Water sports

R500 Snow sports

R210

R220

R230
R240

R250
R260
R270
R280
R290

R310
R320
R330
R390
R410
R420

R420

R430
R440
R450
R460

R470
R490
R510

R520
R530
R540
R550

R560
R590

General scenic, astrological,
cultural and historic site
viewing

Fauna viewing (including
birds, wildlife, insects)
Flora viewing (irees, plants)
Marine & aquatic life
viewing

Beach combing

Rock & fossil hunting
Beach combing

Mineral panning

General gathering &
collecting

Hand gliding

Paragliding

Skydiving

General air sports

Beach activities

Boating and sailing (non-
motorized)

Boating (motorized -
including water skiing, jet
boating, & cruising)
Kayaking and canoeing
Scuba and snorkelling
Surfing and sailboarding
Rafting and tubing
(particularly river)
Swimming/bathing
General water sports
Downbhill skiing,
telemarking, &
snowboarding
Cross-country skiing &
touring

Sledding, tobogganing,
tubing

Ice skating

Snow shoeing

Dog sledding

General motorized snow
sports (including
snowmobiling, snow-cat,
all-terrain vehicle touring)
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Level I: Provincial

Level II: Regional

Level III: Local

R600 Land-based adventure

activities (summer
activities)

R700 Fishing & hunting

R800

Camping, lodges, tourist
trailer parks and ancillary
recreational facilities and
activities

R610
R620

R630

R640
R650
R660

R670

R690
R710
R720
R730
R740
R750
R760
R770
R810
R820
R830

R840

R850

R860

R870

Hiking and backpacking
Exploring, caving
(spelunking)

Mountain climbing and
mountaineering (including
rock and ice climbing)
Mountain biking
Horseback riding
Orienteering and survival
games

General motorized trail and
all-terrain activities (e.g.
4wheel driving, trail-bike &
all-terrain vehicle riding)
Other

Sport fishing

Ice fishing

Shellfish fishing

General fishing

Game hunting

Bird hunting

General hunting

Camping

Cabins, cottages and huts
Wilderness picnic and rest
sites

Plane and helicopter access
sites

Snow-cat and all-terrain
vehicle access site and
routes

Backcountry storage and
holding facilities (for fuel
and other supplies)

Other

L1000 Wildlife and related
activities

L100

L200

L300

Wildlife management

Finfish management

Shellfish management

L110
L120
L130
L140

L150
L210
L220
L230

L310
L320

Wildlife reserves

Trapline areas
Guide-outfitter territories
Managed wildlife breeding
areas

Managed migratory bird
stopover areas

Fishing areas

Fish ladders

Fish hatcheries

Shellfish harvest areas
Shellfish areas permanently
closed to harvesting

FOOO0 Forestry

50

F100

Logging and related
harvesting activities

F110
F120
F130
F140

F150

Clearcut logging

Selective and other logging
Prescribed burn areas
Dryland log sorting and
storage

Aquatic log booming
grounds
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Level I: Provincial

Level II: Regional

Level III: Local

FO00 Forestry

F200

F300

F400

F500

F600

Research and seed
production

Immature forest activities'

Pre-harvest mature forest?

Christmas tree production

Other forest disturbances

F210

F220
F230

F310
F320
F330
F340
F350
F360
F410
F420
F430
F440
F450
F460
F470
F510
F520

F610
F620

Designated seed tree sites
(points)

Nurseries and greenhouses
Research trials and
demonstration forests
Forest plantation, not free to
grow (<10 years old)
Forest plantation, free to
grow

Naturally restocked, not
free to grow (<10 years old)
Naturally restocked, free to
grow

Not satisfactory restocked
(>10 years old)
Non-commercial immature
forest

First growth forest, logging
within 10 years

First growth forest, logging
after 10 years

Second growth forest,
logging within 10 years
Second growth forest,
logging after 10 years
Third growth forest,
logging within 10 years
Third growth forest,
logging after 10 years
Other pre-harvest forest
Growing Christmas trees
Recently-cut Christmas tree
areas

Forest fire areas
Pest-damaged forest

Z000 Hazardous waste site
(point)

Z100

Hazardous waste site
(point)

Z110

Hazardous waste site
(point)

WO000 Water management
activities

W100

W200

forest contexts.

contexts.
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Reservoirs

Other open fresh water
activities

w110
Wi120
W130
W210
W230
W250

W260
w270

Hydroelectric generating
impoundments

Water supply
impoundments
Multi-purpose
impoundments

Water supply lakes and
streams

Lakes and streams used for
other purposes

Irrigation facilities
Non-irrigation canals
Diversion channels

The categories identified in Level III refer to the management activities required in these identified

The categories at Level III refer to the management activities required in the identified forest
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Level I: Provincial

Level II: Regional

Level IIT: Local

W300 Managed wetlands

W400 Water supply watersheds

W310
W320
W410

W420

Managed fresh water
wetlands

Managed salt water and
brackish wetlands
Designated community
watersheds

Undesignated water supply
watersheds

EO000 Resource protection and

research activities

E100 Government resource
research and protection
activities

E200 Private resource research
and protection activities

E300 Flood protection areas

E110

E120
E130
E140
E210
E220
E230
E240

E310

Government terrestrial
research activities
(including agriculture)
Government terrestrial
protection activities
Government marine
research activities
Government marine
protection activities
Private terrestrial research
activities

Private terrestrial protection
activities

Private marine research
activities

Private marine protection
activities

Flood protection areas

G000 Energy and heat generation

G100 Hydroelectric generating
facilities

G200 Fossil fuel generating
facilities

G300 Other sources of energy
generation

G110
G120
G130

G210
G220

G230
G240
G310
G320
G330
G340

G350

Dams and related
generating facilities
Penstocks and run-of-river
generating facilities

Other hydroelectric
generating facilities
Diesel generating facilities
Other oil generating
facilities

Natural gas generating
facilities

Other fossil fuel generating
facilities

Hogfuel and other forest
products waste generating
facilities

Solar generating facilities
Geothermal generating
facilities

Wind power generating
facilities

Other generating facilities

MO000 Mineral and petroleum

extraction

52

M100 Surface mining and
quarrying

M110
M120
M130

M140
M150
M160

M170

Open pit metal mines
Open pit coal mines
Quarries—rock and
industrial minerals

Peat extraction

Topsoil removal
Extraction of gravels and
sands

Other surface extraction
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Level I: Provincial Level IT: Regional

Level III: Local

M200 Underground extraction

M300 Extraction site activities

M400 Exploration activities

M210

M220

M310
M320
M330
M340
M350
M410
M420

Land and water beneath
which petroleum extraction
takes place

Land and water beneath
which mineral extraction
takes place

Petroleum pumping
Tailings and waste handling
Extracted material handling
Placer mining

Other surface activities
Seismic networks

Other exploration activities

NOOO First Nations use N100 Band settlement areas
(current use)

N200 Traditional use activities

N110
N120
N130

N140

N150
N160
N170

N210
N214
N217
N220
N230
N235
N240
N250
N260
N270

N275
N280
N290
N299

Band housing

Band administration
Commercial and industrial
activities

Band utilities and
communications

Band education

Band assembly

Other band settlement
activities
Ceremonial/religious
Supernatural

Service

Cultural landform
Commercial

Cross cultural interaction
Domestic

Food harvesting

Material harvesting
Non-renewable resource
activity

Renewable resource activity
Traditional history
Transportation
Unspecified/other
traditional use activities

HO00 Heritage H100 Archaeology
**(consitent with the Provincial

Heritage Registry)

H200 Build heritage (structures)
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H110
H120
H130
H140
H150
H160
H170
H180
H190
H210
H220
H230
H240
H250
H260

H270
H280
H290

Habitation

Earthwork

Trail

Cultural Material
Human Remains
Pictograph
Petroglyph

Petroform
Subsistence Feature
Residential/habitation
Social

Educational

Farming & Ranching
Commercial/Industrial
Communications/
Transportation
Government

Medical

Religious
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Level I: Provincial Level II: Regional Level III: Local

U000 No apparent use U100 No apparent use U110 No apparent use

Rationale for recommending specific categories. Each group of categories has a supporting set
of assumptions or principles that are outlined in this section.

Agriculture. The agricultural categories contained in Table 12 were developed on the basis of the
following considerations.

e Annual crops are separated from perennial (multi-year) crops to facilitate monitoring of land
use activities over time.

o Site-based agriculture (activities not specifically related to land capability) are addressed in a
separate category. For example, housed agricultural production (animal, poultry, greenhouse)
is separated from production in the open.

o The classification system can be related at some level with the categories of existing
inventory systems, such as CLUMP, BCLU, Statistics Canada and the BCAA. The categories
presented in this study are based predominantly on the system developed for the BCLU and
the CLUMP.

Human settlement. The human settlement categories are typically found under the "urban" title
in other land use classifications. it is intended to reflect the kinds of activities that occur in
intensively used or developed areas of the province. The specific categories have been integrated
from several of the inventories described in Appendix G.

Recreation. The recreation category includes all kinds of recreational activities, from highly
urban activities (tennis, track and field) to wilderness recreation. Because provincial or national
parks are listed in the legal and administrative land use class rather than as an activity, the various
kinds of human activities that occur in parks need to be described using (primarily) the recreation
categories.

Some of the categories can be based on clearly-identified mapped information (campgrounds,
downhill skiing facilities) whereas the boundaries of other activities (marine mammal watching
areas, boat and canoe touring and camping) are subject to interpretation. Nonetheless, the general
activity areas are intended to capture the full range of human recreation activities, not just those
that are officially recognized.

Wildlife, fisheries, and related. Only wildlife and fisheries features that are affected by human
activity are included in the activity categories. Wildlife habitat and capability characteristics are
expected to be included in inventories prepared by other RIC task forces.

Hunting was not included in the land use inventory because, although it is a human activity, it is
so widely conducted across the province that it would be difficult to represent meaningfully.
Areas open and closed to hunting change in response to management requirements, so
maintaining accurate land use information would necessitate very frequent updates of the
database.
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Forestry. The forestry categories have been designed to reflect the sequence of change that
occurs in the forest as a result of forestry activities, from logging to silviculture to immature and
mature forests. Mature forest is included in the land use inventory as an indication of the
management or planning necessary for logging or other forestry activities. Cover information not
directly related to use can also be included in the database, and should be inherited from other
RIC inventories, such as the cover classification scheme being developed by the Vegetation
Inventory Working Group of the Terrestrial Ecosystem Inventory Task Force.

Hazardous waste sites. Hazardous waste storage is an important use of land, and needs to be
identified at all scales. Because the sites are usually small, they would typically appear as points
on mapped output.

Water. Water as a land cover is included in the land use inventory, but it is not identified as an
activity in itself. If, however, water or aquatic features are used or managed (including wetlands,
canals, and water supply watersheds), then those features are considered activities.

Resource protection and research activities. These categories are based on the BCLU activities
titled "Land for ecological research, conservation, flood control, and drainage." They have been
reorganized to reflect the private and public activities affected land and water.

Energy and heat generation. These categories reflect the major sources of energy used in the
province. Energy transmission facilities are included in the utilities category of human settlement.

Mineral and petroleum extraction. These categories are based generally on the BCLU system.
Surface extraction is treated separately from underground mineral and petroleum extraction. Site-
related mining support activity is a separate category, as is exploration.

First Nations. Aboriginal activities have been categorized according to contemporary band
settlement activities, traditional resource use, and traditional ceremonial, religious, and medicinal
activities. The kinds of activities listed have been based on the more extensive list recently
prepared in draft form by the RIC Cultural Task Force for Culture. Some of the categories could
be considered sensitive or confidential, and may not be available for general publication, but the
inventory provides for including these elements if available.

Heritage. The heritage features included in the land use inventory have been designed to be
compatible with the RIC Cultural Task Force categories, which are more extensive. The
recommended categories recognize heritage landscapes (nonstructural areas, groups of structures
or communities) and heritage structures (individual buildings).

Categories for the Jurisdiction and Tenure Entities. A preliminary list of boundary categories
to be included in the Legal and Administrative Boundary land use class are presented in Table 13.
Many of these boundaries are part of the Ministry of Environment, Lands, and Parks
Administrative Boundaries Management System, and others are contained in databases prepared
by the Ministry of Forests, the Ministry of Agriculture, Fisheries, and Food, and the Ministry of
Municipal Affairs, Recreation and Housing.
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Table 13 - Names and Categories of Jurisdictions and Tenures

1.

w» e v

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Agricultural Land Reserve boundaries
Alienated land

Aquaculture leases

Archaeological sites

Areas affected by interim protection
measures

Census area boundaries from Statistics
Canada

Community watershed boundaries
Ecological reserves

Ecosection, ecoregion, or ecoprovince
First Nations Land Claim areas
Foreshore leases

Government reserves

Grazing tenures

Heritage buildings and sites
Hydroelectric flooding reserves
Islands Trust jurisdictional boundary
Improvement districts

Indian reserves

International boundaries
Interprovincial boundaries

Irrigation districts

Joint stewardship areas

Land districts

24.
25.
26.

27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.
43.
44,

Mile posts
Ministry of Forests preharvest planning areas

Ministry of Forests timber tenures (timber
supply areas, tree farm licences, timber
berths, etc.)

Municipal parks
Municipalities

National parks

Protected Area Strategy study areas
Provincial parks

Railway land grant lots
Railway sublots

Recreation areas

Regional District boundaries
Regional parks

School districts

Sewer enterprise boundaries

Surveyed and unsurveyed township
boundaries

Surveyed timber licences

Use Reserved for Enjoyment of the Public
(UREDP) areas

Water districts

Water licenses

Wildlife management areas

Categories for the Regulations Entities. Because regulations affecting land can be

adopted by all levels of government, a very large number of regulation names is possible.

A preliminary list of approved attribute names is shown in Table 14.

Table 14 - Examples of Land Use Regulations

1. Zoning bylaw designations 8. Fish-forestry guideline areas
2. Subdivision bylaw designations 9. Development permit areas
3. Official Community Plan or Local Area Plan  10. Land use contract areas
designation 11. Heritage Conservation Act regulation areas
4. Official Regional Plan designation or structures
5. Tree cutting regulations 12. Agricultural Land Reserve designation
6. Fill placement regulations 13. Waste Discharge Permit terms
7. Riparian, aquatic, or marine setbacks 14. Areas closed to shellfish harvesting
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Categories for Declared Interests Entities. The Declared Interests categories need to allow for
substantial flexibility in identifying the kinds of interests that could affect land use decisions. In
most cases, declared interests could be described using the names from Table 12 (Activities). In
other cases, more formal kinds of interests need to be shown. Table 15 shows some examples
of these potential interest categories.

Table 15 - Examples of Names and Categories of Land Use Interests

1. Mining exploration areas 4. Proposed park areas
2. Areas subject to energy project reviews 5. First Nations Traditional Territories
3. Areas subject to major project reviews 6. First Nations Land Claims

7. Mine reclamation areas

Categories for the Cover Entity Group. The land cover information needed to support the land
use inventory can be obtained from the inventory being designed by the Vegetation Inventory
Working Group of the Terrestrial Ecosystem Inventory Task Force. Table 16 shows the
categories contained in the draft vegetation inventory. From the perspective of the land use
inventory, the addition of categories that describe general classes of agricultural crops (grasses,
orchard trees, vegetables, agricultural shrubs) would be desirable. Preliminary versions of the
vegetation inventory contained urban, industrial, and agricultural cover as categories, but the
Land Use Task Force feels that these categories would be described more appropriately and in
greater detail in the land use inventory.
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Table 16 - Categories for Cover Attributes

L Vegetated land
A Greater than 10 percent tree cover

Description and delineation of these categories will be provided by attributes and modifiers

from various sources for tree cover and other vegetation components.

B. Less than 10 percent tree cover
1. Forest land (0-10 percent tree cover)

Description and delineation of these categories will be based on attributes

provided through silvicultural surveys.

2. Wetlands
a. Estuary
b. Wetland herb
i Wetland forb
ii. Wetland graminoid
c. Wetland shrub
i Wetland tall shrub (> 2m)
ii. Wetland low shrub (< 2m)
d. Wetland nonvascular
3 Upland
a. Upland herb
i Upland forb
ii. Upland graminoid
b. Upland shrub
1. Upland tall shrub (> 2m)
ii. Upland low shrub (< 2m)
4 Alpine
a. Alpine herb
L Alpine forb
ii. Alpine graminoid
b. Alpine heath
c. Alpine Krummbholz
d. Alpine shrub
IL Nonvegetated land (less than 6 percent cover)
A. Water
1. Lakes
2. Rivers
3. Ponds
B. Mineral
1. Gravel and sand
2. Rock
a. Parent rock
b. Talus
3. Cutbank
4, Exposed mineral soil
C. Snow and ice
1. Permanent snow
2. Glacier
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8. Information to Support the Inventory

The large amount of information needed to create a corporate land use inventory cannot be
supplied by a single source. The data needed to populate the inventory can be obtained in one
or more of the following ways:

1. capturing data through a discrete provincial land use inventory program,

2. acquiring data collected by other provincial agencies as part of their governmental
activities;

3. acquiring inventory information recommended for collection by other RIC task forces; or

4. acquiring data collected by the federal government, junior governments, Crown
corporations, or private sector organizations.

No matter what option is selected, the quality and ability to apply data to a corporate

inventory depends on having:

» auniform base map and protocols for georeferencing information collected,

» standard categories of data in each land use class, so that information can be used directly
or aggregated from larger scales of collection into the provincial classification;

 rigorous data quality protection to ensure that high standards of validity, accuracy, and
reliability are maintained; and

 provision of metadata to allow review of the sources, dates of collection, and related
information about the data.

A. Optimum Methods of Capturing Land Use Data

The data model for the land use inventory identifies three levels of data collection: provincial,
regional, and local. Appropriate methods for capturing land use information may differ
according to the scale of the inventory and the availability of staff and technology.

Linking technology to scale. The Land Use Task Force reviewed available technology and
summarized appropriate methods of data capture in Table 17. The ratings reflect the degree of
resolution presently available with the various technologies and the amount of detail
considered appropriate for each scale of investigation. The following assumptions were made
in preparing Table 17:

+ satellite imagery refers to SPOT or LandSat TM products and resolution;

» aerial photographs refer to commercially-available middle-elevation photos;

» field mapping is field-scale review by trained personnel,

 site enumeration refers to parcel-by-parcel or even structure-by-structure data collection;
 for all technologies, ground truthing or related data checking is assumed to be necessary.
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Table 17 - Appropriate Land Use Data Collection Technology as it Relates to Scale

Scale of Utility of Technology
Investigation Satellite Aerial Field Site
Imagery Photographs Mapping Enumeration
1:7.5 million Excellent
1:2 million Excellent
1:250,000 Excellent
1:125,000 Excellent
1:50,000 Very Good Excellent
1:20,000 Good Excellent Good
1:10,000 Excellent Very Good Good
1:5,000 Good Excellent Very Good
1:2,000 Excellent Excellent

The pattern revealed in Table 17 shows that data collection technologies need to be linked to
the scale and level of detail expected of the inventory.

Cost of data collection. The cost of collecting information reflects the degree of detail
required and the efficiency of available technology. Table 18 summarizes some costs of data
capture and the varying levels of detail that can be provided.

Table 18 emphasizes the relationship between detail and cost. It is important to determine the
amount of information needed from a land use inventory before embarking on a data
collection program, so that the most cost-effective techniques can be employed. These
decisions need to be periodically reviewed because as technologies change, the efficiency and
level of detail available from some data collection methods will also change.

Table 18 - Rough Costs of Data Capture Using Various Technologies

Method of Data Number of Land Use Typical Scale of Approximately Cost of

Capture Categories Collected Presentation Data Capture per Unit
Satellite Imagery Small 1:250,000 $0.03 per ha
Aerial Photography Moderate 1:20,000 $3 perha
with Field Mapping
Site Enumeration Large 1:5,000 $25.00 per parcel'

Source: Land Use Task Force members

Present sources of information for the inventory

Survey responses, workshop results, study team experience, and discussions with members of
the Land Use Task Force reveal that land use information is collected by a wide variety of
agencies or organizations. Table 19 presents some potential sources of information for the
corporate land use inventory. Primary data sources, printed in bold type, are identified as the

This value represents an average that includes urban parcels (that can be small) and rural
parcels (that can be very large), and includes mapping of different uses on a single parcel and
identification of uses within buildings if necessary.
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agencies with the most complete, timely, and accessible information for each inventory entity

group.

The organizations listed in Table 19 should be considered preliminary. Field testing of the
land use inventory structure is likely to result in a significantly revised list of sources. The
quality and kind of data available from agencies--even on the same topic--can be expected to
vary significantly. As a result, substantial effort will be necessary to ensure that the inventory
contains only high quality information or that the limitations inherent in a data set are

thoroughly described.

Table 19 - Sources of Information for Land Use Activities and Declare Interests

Inventory Entity Group

Data Source

Human settlement

Agricultural activities

Forestry activities

Municipalities *

British Columbia Assessment Authority

Statistics Canada (at moderate to small scales)

TRIM data

Regional districts

Ministry of Finance

Ministry of Economic Development, Small Business, and Trade
Ministry of Energy, Mines, and Petroleum Resources
Ministry of Transportation and Highways

Ministry of Municipal Affairs, Recreation, and Housing
B.C. Hydro

BC Gas Ltd.

B.C. Rail

B.C. Tel

Coast Guard

Department of Transportation

B.C. Ferry Corporation

Department of National Defence

British Columbia Assessment Authority
Environment Canada

Ministry of Forests (for range information)

Statistics Canada

Ministry of Environment, Lands and Parks, Lands Branch
Ministry of Agriculture, Fisheries, and Food
Agriculture Canada

Municipalities

Regional districts

Agricultural Land Commission

Farmers' organizations

Okanagan Tree Fruit Authority

Marketing boards

Ministry of Forests

British Columbia Assessment Authority (for private lands)
Environmental organizations

Council of Forest Industries

2
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Inventory Entity Group

Data Source

Recreation

Wildlife, fisheries, and related
activities

Hazardous waste sites

Water activities

Resource protection and
research activities

Energy and heat generation

Mineral and petroleum
extraction

62

Ministry of Forests

Ministry of Environment, Lands, and Parks, Parks Branch
Ministry of Tourism and Ministry Responsible for Culture
British Columbia Assessment Authority

Regional districts

Wilderness tourism operators

Environmental organizations

Sporting organizations

Ministry of Environment, Lands and Parks, Fisheries, Wildlife,
and Integrated Management Department

Department of Fisheries and Oceans

Ministry of Agriculture, Fisheries, and Food

Environment Canada

Regional districts

Salmon Enhancement Program

Ducks Unlimited

Environmental and wildlife organizations

Ministry of Environment, Lands, and Parks, Environmental
Management Department

Environment Canada

Regional districts

Ministry of Environment, Lands, and Parks, Water
Management Division

Environment Canada

B. C. Hydro

Ministry of Agriculture, Fisheries, and Food

Ministry of Energy, Mines, and Petroleum Resources
Ministry of Forests

Water districts

Irrigation districts

Ducks unlimited

Environmental organizations

Ministry of Environment, Lands, and Parks; Fisheries, Wildlife,
and Integrated Management Department; Planning and
Conservation Services

Ministry of Forests

Ministry of Agriculture, Fisheries, and Food

Environment Canada

Universities

Environmental organizations

Ministry of Energy, Mines, and Petroleum Resources

B. C. Hydro

BC Gas Ltd.

Ministry of Forests

Environment Canada

Ministry of Energy, Mines, and Petroleum Resources
Environment Canada

Geological Survey of Canada

BC and Yukon Chamber of Mines

Petroleum Producers Association
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Inventory Entity Group Data Source

First Nations Ministry of Aboriginal Affairs
Indian and Northern Affairs Canada
Ministry of Tourism and Ministry Responsible for Culture
Council of BC Indian Chiefs
Tribal Councils
Heritage Ministry of Tourism and Ministry Responsible for Culture,
Cultural and Historic Resources Department
Municipalities
Department of National Defence

Jurisdiction and tenure boundaries. Most of the information necessary to populate the legal
and administrative boundaries class can be obtained from the following databases:

e  Administrative Boundaries Management System (ABMS, Ministry of Environment,
Lands, and Parks),

e Cadastral Database Management System (Ministry of Environment, Lands, and Parks);
o Forest Tenure Administration System (Ministry of Forests);

e Aquaculture Licensing and Referral Systems (Ministry of Agriculture, Fisheries, and
Food);

e Petroleum Titles System (Ministry of Energy, Mines, and Petroleum Resources).

The Ministry of Environment, Lands, and Parks databases are the most comprehensive in
their coverage, but are also still in the development and implementation stages. When
completed, the ABMS and the associated boundary databases should provide the data to
populate the jurisdictions and tenures entities in the land use inventory.

B. Priorities for Filling Data Gaps

Even though this project benefitted from having an extensive set of completed data generator
surveys, it is infeasible to identify all gaps that exist in land use information. Workshop
participants were asked to identify gaps in the following three kinds of land use information.

Topics, categories, attributes. What land use topics, categories, or data attributes are not
covered adequately (or at all)? The following topical gaps could be considered the most
significant for the corporate land use inventory:

e no information on aboriginal uses;

¢ inadequate information on agricultural activities;

e no provincial land use activity coverage;

e coverage and small scale aggregation of forestry information is lacking;
e inadequate information on seismic line clearing.

Geographic coverage. What areas of the province are not adequately inventoried? Some
workshop participants estimated that only about 5 percent of the province has good land use
coverage. The cost implications of studying the remaining 95 percent could be significant.
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Temporal series. Many land use information users noted that timeliness of data is very
important. How often is land use data presently collected and reported? What is the optimum
interval for land use information collection and reporting? Many of the land use inventories
identified in the data generators survey are very recent--often less than 2 years old. Prior to
the recent provincial interest in resource inventories, much information was based on
mapping conducted in the 1960s and 1970s. In the intervening 20 years, most land use
information was collected in response to projects or programs of limited geographic
coverage. Hence, there are significant and widespread gaps in temporal land use data
coverage at all scales.

When asked how data gaps should be filled, workshop participants agreed that priority areas
should be inventoried first. These high priorities included CORE areas and areas subject to
severe land use conflict. The definition of areas of greatest conflict tended to vary according
to resource sector. Forestry issues are most contentious where harvesting abuts park
proposals. Agricultural conflicts are usually the greatest at the urban-rural interface and
where wildlife (both ungulates and waterfowl) conflict with agriculture. First Nations issues
are linked to aboriginal claim areas. There also was no agreement on whether the gaps should
be filled first at 1:250,000 or at much larger scales (1:20,000, 1:10,000).

C. Centralized Versus Decentralized Inventories

Workshop participants and questionnaire respondents emphasized the importance of having
guidelines or standards for land use classification categories and scales, especially for
decentralized data collection. Land use inventory guidelines would complement standards
being developed as part of LandData BC. LandData BC will facilitate the use of decentralized
data collection and storage throughout the provincial government and, in the future, in junior
governments and the private sector. The system will allow users to determine what data is
available, order tabular or mapped output, and retrieve it in a consistent format.

Decentralized data collection such as proposed for LandData BC requires rigorous
conformance to data quality, collection, and storage format standards. (Nonconforming data
will also be listed in the LandData BC database, but will not be available online.) Some of the
obstacles to collecting timely land use information on a continuing basis (lack of funding,
project-driven inventory initiatives, uneven spatial coverage) would not be resolved by the
LandData BC process. Until LandData BC becomes fully operational (after 1996), standards
prepared by LIMF can provide the basis for inventory data collection and processing.

Maximizing cost-effectiveness. Information is expensive to collect, process, transfer, and
publish. The large amount of information needed to create a comprehensive provincial land
use inventory compounds the issue of cost. Excessive cost has been identified as a persistent
and significant impediment to land use inventory at all levels of government. The cost
effectiveness of the proposed corporate land use inventory can be maximized through the
following steps:

o Use existing information whenever available, subject to quality control criteria. The
promise of RIC, CRII, and LandData BC is that information collected by one agency can
be accessed by others. This approach will permit cost-effective population of the land use
inventory data model without collecting an entire new data set.

o When data gaps are identified, focus on critical areas first. The locations and topics where
land use information is most critically needed should be studied first. The goal of
complete provincial coverage at the 1:250,000 scale, however, should not be abandoned.
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e Use B.C. Assessment Authority (BCAA) field staff to conduct large scale data collection.
The BCAA presently has a significant number of trained land use inventory personnel in
the field throughout the province. They would be capable of collecting high quality
information in a systematic manner in a relatively short time. The marginal cost of
collecting corporate land use information while fulfilling the legal mandate of the BCAA
would be lower than any other identified methods of capturing large scale land use
information.

o Use remote sensing as the basis of small scale data capture. Satellite and aerial
photographic images provide excellent economy and breadth of coverage. Extensive
ground truthing is necessary to ensure accuracy.

o Charge user fees to offset the cost of the land use inventory. The full costs of designing,
preparing, and maintaining a land use inventory may generate user fees that discourage
access by nongovernment users, but a modest fee for system access or information
preparation would probably be acceptable. (N.B., the high cost of TRIM mapping was
criticized by several respondents to the user needs survey.)

o Ifthe cost of a corporate land use inventory is determined to be too high to obtain
funding within a single agency, then co-funding among interested agencies may be
appropriate. Because land use information is valuable to many agencies, such co-funding
may be justified. Federal participation in such an initiative should be sought.

D. What agency should have the mandate for land use data
collection and management?

The land use inventory for British Columbia should encompass both private and Crown land.

Hence, the Land Use Task Force has suggested that the custodian for the corporate inventory

could be one or more of the following:

o the Ministry of Finance and Corporate Affairs (has had experience with land use
mapping; is outside of existing inventory "turf wars");

o the Ministry of Economic Development, Small Business, and Trade (deals with
development of private and public land; has a user's perspective on data); or

o the British Columbia Assessment Authority (an autonomous agency with a large field
staff that already collects land use data on private land; BCAA is has established a
marketing arrangement with BC Tel for its existing data).

Although it would be most efficient to have a single agency act as custodian for the
inventory, actual data collection and management could be conducted efficiently by several
different agencies. The data-supplying agencies could be selected from those controlling data
sets specified by the Land Information Strategic Committee (LISC).
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9. Data Management

Data management for the land use inventory system has the following goals:

« to ensure the quality of the data in the inventory;
+  to create identify and address gaps in existing land use information;

« to facilitate efficient transfer of information to data users inside and outside of
government,

- to protect the privacy of individuals and the integrity of sensitive sites through respect of
confidentiality of data;

«  to maximize the cost-effectiveness of data collection, processing, storage, transfer, and
output.

Each of these goals will be addressed briefly.

Quality of the inventory. Table 20 presents a set of parameters that define data quality for
all manner of databases, including the land use inventory and other RIC initiatives.

Table 20 - Components of Data Quality

Component Description

Validity Logic of representing reality in a particular measure; the degree of
coincidence between what is measured and what is intended to be
represented.

Precision Fineness of the measurement scale; the number of significant figures
justified in a measurement.

Accuracy Closeness of a measurement or observation to a true value or to the
values accepted as true.

Reliability Consistency of measures from several replications. May be independent

of accuracy and validity but may be influenced by precision standards.

Source: Banting 1993

A. Quality Control

A major challenge of integrating information from a variety of sources into a single corporate
land use inventory is to ensure a comparable level of data quality among the sources as
indicated by Banting's four components. Just as the strength of a chain is established by its
weakest link, so a data set's quality is determined by the poorest element of the set. In the
land use inventory as in all information management functions, the decision to include or
exclude information from the database will be based on the availability of alternative
information, the seriousness of quality limitations, the importance of the data to the
inventory, and the implications of gaps left by excluding the data.

The decision to include information in the present activity entity group needs to be based
on confidence that the listed use is the actual use of the land. Similarly, the jurisdiction and
tenure entities and regulation entities need to reflect the accurate position of boundaries.
The accuracy of cover information will largely be determined by the information obtained
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by field workers for large scale assessments and by remotely sensed imagery for small
scale work.

Preparing quality control guidelines for the declared interest entity group will be more
challenging than for the other groups. Declared interests differ from the other entity groups in
that they change rapidly and the precision of boundary definition varies among the kinds of
interests to be included in the inventory. For some declared interests, such as rezoning
applications, boundaries can be clearly defined, but the period of validity of the interest
extends only until the application is approved or rejected. (If approved, the new zoning would
be reflected in a change to the regulations entity; if rejected, the rezoning application
becomes an archived declared interest.) In rapidly growing areas, scores or hundreds of
rezoning applications are processed by governments with annually, and accurately
representing these declared interests would challenge the capabilities of the corporate land
use inventory. The categories of declared interest, such as First Nations Traditional
Territories, change very little over time, but determining the boundaries of these areas is
challenging. Hence, even though only declared interests that have been registered (formally
or informally) with a government agency are to be included in the inventory, dealing with the
numbers, rate of change, and boundaries of these areas will prove demanding.

Metadata requirements. The Land Information Management Framework (LIMF) identifies
requirements for providing metadata that describes the data that supports LandData BC.
Names and descriptions of metadata are presented in Appendix G. The Land Use Task Force
recommends that these metadata standards be adopted and applied to the land use inventory,
recognizing that the full array of metadata information may be unavailable for historic land
use entities.

Efficient transfer of information. The Government Land Information Data Exchange
(GLIDE) program is charged with administering the LIMF. The LIMF operating document
(completed in 1991) outlines the policies and procedures for sharing land information in
British Columbia. A major component of LIMF is the Spatial Archive and Interchange
Format (SAIF). SAIF uses an object-oriented framework for storing and transferring
information in a standard format that facilitates the interchange of data among disparate users
and systems. When SATF is fully operational, it will facilitate the province-wide information
access foreseen under the LandData BC program.

LandData BC will be capable of integrating the various databases containing the categories
and attributes of data recommended for the corporate land use inventory. If the 1:20,000
Terrain Resource Information Management (TRIM) maps are accepted as the base mapping
standard for the land use inventory (and other RIC inventories), then a major obstacle to data
integration and transfer will be overcome. Additional accurate base maps will also be
necessary at 1:250,000 and probably at a smaller scale (1:1,000,000 or 1:2,000,000).

Confidentiality. At large scales and with small populations, publicly releasing information
can jeopardize privacy. As scales of presentation become smaller, confidentiality becomes
less of a concern. Statistics Canada has developed protocols for dealing with confidentiality
of small samples. Those procedures should be studied for their application to the land use
inventory.

Some sites cannot be publicly identified because of the risk of vandalism. Archaeological
sites are particularly sensitive in this regard. The locations of archaeological sites, some First
Nations religious sites, and sensitive ecological areas need to be protected from publication.
Such sites should not be shown at all on large scale maps (1:20,000 and larger), and locations
should be generalized on medium and small scale maps.
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Bill 50, the Freedom of Information (FOI) Act and Protection of Privacy Act was passed by
the legislature on June 23, 1992. When proclaimed in the fall of 1993, Bill 50 will apply to all
provincial agencies and Crown corporations. The Ministry of Attorney General is presently
preparing a policy manual for the legislation. Once proclaimed, the act may be extended to
apply to municipal and regional governments. Participants in the land use workshop
concluded that the FOI and related confidentiality issues are operational problems that do not
constitute significant obstacles to implementing a corporate land use inventory.

B. Information Management Elements Unique to the
Land Use Inventory

Although most information management guidelines derived by LIMF and LandData BC will
apply equally to all RIC inventories, the land use inventory has certain characteristics that
require special consideration in data management.

Variety of sources. As Table 19 indicates, information that can be applied to the land use
inventory comes from a variety of sources, many of which are non-provincial sources.
Information management guidelines for the land use inventory, therefore, need to be
acceptable by all suppliers of inventory data.

Links between databases. The land use inventory data model contains whole entity groups
that are to be populated by other databases. For instance, the cover and jurisdictions and
tenures entity groups contain information that would not generally be collected as part ofa
land use inventory, but would be constituted from information in preexisting databases. For
the land use inventory to function effectively, links between databases need to be precise and
efficient. Additional links are needed between provincial sources of land use information and
the diverse range of sources from outside of the provincial government.

Georeferencing. The many data layers or databases that will be linked to create a corporate
land use inventory require precise and consistent georeferencing. Unless each attribute field
can be accurately located on a consistent base map (and, hence, on the ground), the
information will not be useful for land use decisions. The Land Use Task Force recommends
that NAD 83 become the standard for georeferencing of all inventory data. Translators to
convert existing coordinate systems to NAD 83 should be developed so that non-NAD 83
databases can be used on an interim basis in the inventory.

Timeliness requirements. Users of land use information emphasized the need for timely
data. Some of the entity data (especially the declared interests) fluctuate rapidly, and require
frequent updating to be useful. Through a pilot study, the frequency of updating necessary to
maintain the usefulness of the land use inventory entities and attributes should be established.

Importance of standards. One of the most valuable results of the Land Use Task Force
activities is the establishment of standards for land use inventory in British Columbia. The
standards identified for land use category names, organization of land use information, and
for scales of base map presentation could be valuable not only for provincial land use data
collection, but for other governments and agencies as well. Standards established for the land
use inventory should be evaluated periodically to examine their acceptability and relevance to
the many collectors and users of land use information.

Accuracy and interpretation. Many land use activities are not easily identified from
remotely sensed images or even from casual field observation. Accurate interpretation of
actual land use activities requires careful field checking. Some jurisdictional and tenurial
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boundaries may not be surveyed (e.g., community watersheds), and the accuracy of
boundaries may depend on topographic or other relational information.

Market value of information. The land use inventory has a potentially significant market
value. The value depends on the accuracy and timeliness of the inventory, so the costs of
regular updating, rapid publication of new information, and rigorous quality checking need to
be considered in relation to their effect on the market value of the database.
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10. Effects of Adopting a Uniform
Corporate Land Use Strategy on
Agency Programs

The RIC initiative will affect the ways all ministries collect, process, and present inventory
information. Standards for RIC inventory data sets are being established through the
Corporate Land Information Plan (CLISP). CLISP was established by the government in
1989 and is being implemented through the B. C. Land Information Strategic Committee
(LISC), to which RIC reports. LandData BC, which replaces the Land Information
Infrastructure (LII) system, will provide the operational means for agencies to access,
share, and exchange land-related data among the land-related inventory systems used in
government. For the system to be effective, land-related data will need to be collected and
processed using accepted standards.

The RIC initiative has been designed to improve provincial decision-making capabilities, but
some agency activities will be affected in the process. RIC and the Land Use Task Force wish
to anticipate and mitigate any potentially negative effects on agency activities, and optimize
the benefits of the improvements in inventory.

Workshop participants reviewed the following questions and provided their comments on the
implications of the land use inventory.

Effects of freer flow of land use data on agency autonomy. A major identified goal of
RIC and the Land Use Task Force is to foster a freer flow of land use information among
data users and generators. What effect will achievement of this goal have on the autonomy
of agencies in making decisions, carrying out their mandates, and achieving strategic
agency objectives? Some participants felt that the autonomy of individual agencies could
be reduced by the corporate land use initiative, but overall the effects were deemed to be
beneficial. Several participants felt that the integrated nature of the initiative would force
agencies to communicate, consider each others' mandates and objectives, and meet agreed
standards of data quality.

Potential effects of uniform standards and defined inventory responsibilities on agency
programs. Adoption of a corporate land use classification and supporting recommendations
for implementation could affect the ways agencies collect and use land use data. Workshop
participants generally felt that agency programs would eventually benefit from a corporate
inventory program through improved sharing of information and an end to overlaps in data
collection. Workloads were thought to increase in some agencies and decline in others,
resulting in an overall increase in government efficiency in collection and use of land use
information. On the negative side, meeting the requirements of a corporate inventory could
slow the delivery of mandated services and impede implementation of programs and projects.

A. Encouraging adoption of the land use inventory
standards

The effectiveness of the corporate land use inventory initiative depends on adoption of the
recommended standards by generators of land use data. What incentives can be provided to
encourage adoption of the inventory standards?
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Compatibility with existing systems. Most agencies that collect land use information would
be understandably reluctant to abandon their existing inventory system in favour of the
corporate approach. In recognition of this impediment to adopting a corporate inventory, the
land use activity categories and other entity groups have been structured to allow existing
land use information systems to be linked to the proposed corporate classification. Hence, an
agency's data may be aggregated or the categories may be slightly altered to allow the data to
be included in the corporate classification. Over time, as agencies see the value of the
corporate approach, individual data formats are expected to "migrate" closer to the corporate
scheme. The standards being developed by LandData BC and the present LIMF standards
will help to encourage this standardization of land use inventories.
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11. Potential Pitfalls of Action Alternatives

The results of the surveys conducted as part of this project, the comments of workshop
participants, and a review of the land-related initiatives being undertaken by the province all
highlight the need for improved land use inventory information and data management in
British Columbia. This report outlines an approach to land use inventory that is designed to
satisfy most of the outstanding needs for such information in the province. Implementing the
proposed approach would, nonetheless, pose some problems that will be outlined in this
section.

Mapping comprehensive land use information. The data model described in Table
11 and Appendix E provides an efficient structure for organizing large volumes of
diverse land use information. The model will facilitate analyzing information and
integrating data from other databases.

The sheer amount and variety of information, however, makes mapping of land use
information difficult. For a map to be usefil, it needs to be clear and easily interpreted.
Overlapping areas complicate the presentation of information (generally, 3 overlapping
polygons are the maximum that can be clearly presented on a map). The cartographic
implications of integrating spatial information of varying scales are also significant.

The variety of land use information available to data users requires a high degree of
sophistication in map production. A data user may no longer be able to request that a standard
hard copy "land use map" be supplied. The user will need to specify the desired information.
Although more accurate and useful maps can be produced under the new system, the users
may require time and training to get accustomed to defining map contents and legends
whenever a map is requested.

Varying scales of data capture also affect the information that can be appropriately mapped.
Although the data model can accommodate data from many scales, data quality and
resolution considerations affect which ones can (or should) be presented on a map of a given
scale. For example, the boundary between urban and agricultural uses identified from satellite
imagery at 1:250,000 should not be presented as a line but rather as a zone at 1:20,000.
Conversely, the density of information collected at 1:5,000 may be impossible to represent on
a map at 1:125,000. Substantial improvements in computer programs designed to aggregate
mapped information from large scales to small scales will be needed to resolve this problem.

These and other issues related to mapping of land use data have not been resolved. Pilot
studies and field testing of the methodology will be needed to refine procedures for mapping
land use information. Other RIC inventories, too, are expected to face similar issues of data
presentation.

Maintaining timely land use information. Much land use information is time-sensitive, and
its utility for decision making declines rapidly following its collection. The importance of
timeliness of land use data was noted by many user needs survey respondents. The problem is
most acute in urban areas, at the urban-rural fringe, and similar areas where the pace of land
use change is rapid. In more stable parts of the province, land use information needs updating
less frequently.
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The "perishability" problem differs according to the purpose of collecting land use
information. At the regional level, broad patterns of resource use can be inventories using
satellite imagery to show major land use categories. Periodic updating of regional information
(perhaps every 5 years) could be adequate to show the pattern of logging, urban expansion, or
changes in agricultural land.

At the parcel level, the British Columbia Assessment Authority database provides regularly
updated information on specific uses. By georeferencing this information and integrating it
into the land use database, detailed information that is timely can be made available.

For site-specific studies, however, the corporate land use database may need to be
supplemented or updated to meet the scale or category needs of the user. The present
pattern of collecting and then discarding land use data may persist for site-specific
studies. If the provincial standards for collection are followed, however, then an
opportunity exists for integrating data collected on specific sites to be included in the
corporate database.

Coping with First Nations issues. The treaty negotiating process in British Columbia is still
being designed. Once the negotiations begin, new needs for land use information may be
identified. The data model and land use categories identified by the Land Use Task Force
have considered broad First Nations concerns, but the full range of First Nations issues and
land use data needs could not be identified during the preparation of this report. During the
pilot project, the needs of First Nations should be addressed and the corporate inventory
system amended as appropriate. )

Methods of linking databases. The land use inventory data model is based on the
assumption that databases held by specific agencies or planned to be prepared by other RIC
Task Forces will be available for integration with the land use database. The land use
inventory design will be limited by poor integration of other databases. Until the LandData
BC system becomes fully operational later this decade, an interim design and operating
system for the land use inventory may be necessary. Because a coherent, organized system of
collecting and providing land use information is needed now, implementing the land use
inventory should not await full integration of databases, but the standards and category
elements of the system should be initiated immediately following pilot testing.

Addressing the needs of CORE and other users. CORE, the State of the Environment
reporting initiative, the Round Table on the Environment and the Economy, the Georgia
Basin Initiative, the Protected Areas Strategy, and related initiatives of the provincial
government can all make use of the land use inventory as designed by the Land Use Task
Force. The needs of these high-profile users change rapidly, and so the land use inventory
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