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LAND CAPABILITY ANALYSIS - G. G. RUNKA 

INTRODUCTION: 

In this era. of talk about ecological land use planning, quality of the 

envirornnent, pollution and land use conflict, there is increasing concern about 

the land and its performance characteristics, however we have few direct comparisons 

of the various potentials or best land uses as a guide for administrators, 

planners etc. Land Capability Analysis is one of the tools which should start 

i us down the right trail. 

l ~ - L.C.A. if it means anything, probably means a great many different things 

to a wide variety of people. Any L.C.A. work is not on end in itself but rather 

a beginning. L.C.A. most often is a generalization and is always done at the 

risk of losing sight of the complexity of reality. No generalization on such 

a subject as land capability can fit all conditions. At the same time the 

excuse that we do not know enough and that much more research is needed, amounts 

to a withdrawal from responsibility. 

We have to face it. The race for space is on. Everyone wants the most 

desirable land. With the demand for land for all purposes, steadily growing, 

we are faced with the necessity for broad, large-scale environmental planning, 

as well as detailed planning at the local level. 

I should like to emphasize at this point _that planning for a meaningful 

life style, if you like, will call for an examination of the total landscape tior 

its inherent natural values. 

In many areas land uses have competed with one another, very often to 

their mutual detriment, so that progressive communities or regions have come 

to give increasing thought to integrated planning in such a way that the best 

use is made of the land available. Essential as a prerequisite to this planning 

is an ability to assess the value of land for a particular use. Given the powers 

of hindsight, it is clear now that it would have been most advantageous if an 

evaluation of our land resources had been made some 100 years ago - and this 

had been incorporated into the development of the country. 

Thus we come to such things as soil survey interpretations, biophysical 

land classification and the Canada Land Inventory to provide base data for land 

use decision making. A once over land classification to save time, money, etc., 

is the most desirable. With this data we have many alternatives as far as 

grouping data and expressing these groupings cartographically. The crucial 

problem iB constructing an interpretation such as a Land Capability Analysis 

is deciding what information is irrelevant, or, conversely, what should be 

highlighted for the particular purposes in mind. This, of course, depends on 
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what problems, objectives, etc., we have in mind - the nature of the problems 

and the ideas that various specialists have for solving these problems. 

Turning directly to L.C.A. systems, there are many different types in 

existence in North America at the present time. The majority are based on the 

use of computer grid systems and sieve mapping techniques. With the inclusion 

of various physical, social, economic and present land use characteristics 

all of these have one thing in common - they are used as tools in land-use 

pl anning. Example - Holling (U.B.C.), U.S. (B.Y. & Penn.), Ontario Reg. Dev. 

Branch, McHarg (Design with Nature), and the B. C. Land Capability Analysis 

with which I am most familiar. All have different purposes, requirements, 

scales, objectives, etc. 

Almost all L.C.A. types - (a vast and complicated field about what a 

great deal remains to be learned) include: 

(1) the resource base - the actual physical landscape, including as 

much information on the eco·system and various land capabilities 

as is available. 

(2) the infinite variations within that base. 

- in each case it is recognized that each region is a combination 

of structural, physical and cultural characteristics. 

- standards vary with region and purpose of analysis, i.e. East 

Kootenay of B. C. crown lands vs McHarg 1 s Greater Philadelphia 

study. 

(3) all recognize an inter-relationship between all forms of land use. 

(4) all recognize man as~ part of, rather than dominant to the natural 

elements about him. 

(5) all have weighting systems of some sort, but few agree. 

The basic data are thus interpreted and reconstituted within a value 

system, which varies with purpose, scale, data limitations. 

THE B. C. LAND CAPABILITY ANALYSIS SYSTEM 

In addition to the individual C.L.I. sector studies in B. C., we are 

carrying out an analysis which for want of a better term we call a land 

capability analysis which brings all sectors together within specific study 

areas. 
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An overlay process, (which I will describe briefly later) combined with a team 

approach to best use rather than multiple use, has revealed to us that conflicts 

can be resolved. Of course we also get into some pretty heavy personal and 

professional encounters. We don't pretend to have answers to all the problems 

in L.C.A. nor do we pretend that our cartographic representation is a land use 

plan - only the first step. We are educating ourselves as we go along. 

In any event, we try at all times to let the land tell us what its inherent 

capability for development might be. For example, in some cases - particularly 

with recreation and wilNlife - it may be best left alone. This is a matter not 

always satisfactory with the other sectors , 

This system utilizing C.L.I. base data has been described as a technique 

whereby several disciplines effectively integrate their activities in map form, 

i.e. East Kootenay. We are excited about the technique because we believe that 

a better analysis results than if the basic capability data was turned over to 

a planning team that may not contain enough professional disciplines and may be 

unaware of the implications and most of all the limitations of the data. This 

approach seems to have merit in B. C. because of our particular set of objectives, 

problems, etc. The emphasis being placed on administration and allocation of 

crown lands. It may not be a satisfactory approach elsewhere. 

This is a method whereby the nature of the land area may be learned by a 

number of disciplines. The land has been inventoried (CLI) and from this 

information a simple sequential examination of the land resource by a group of 

professional assigned the task of coming up with best typical land use is 

presented cartographically (the L.C.A. maps). I emphasize best typical land 

use, but often realistically we are talking of associations of uses (i.e. Native 

~ 
Range 6,f Highland categories). Any particular area may support any or all of 

the five resource users, but in varying degrees. The analysis identifies the 

highest capability of the land. Might I suggest we are attempting to write 

a ''land-use prescription'' or at least start off in that direction. 
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HISTORY 

Capability analysis are undertaken in B. C. at the request of the 

ARDA Ministerial Committee. 

We have gone through several stages of development to bring us to our 

present techniques and ways of thinking - (following is summary of a 

presentation to the 3rd Annual Meeting of the Provincial CLI Coordinators -

Regina). 

Stage 1. 

In May, 1967, a small working committee which had been set up previously 

for technical coordinatmon, was asked to show proof of performance 6or two 

years' Inventory work. The area chosen was the Prince George Special Sales 

Area. In order to ensure that the work was done quickly, with as little 

interference as possible with the current field progrannne, each sector was 

given a 1:50,000 autopositive of the area and asked to plot their own high 

capability areas. Agriculture and waterfowl chose to show Classes 1-4 as 

their high capability while the other sectors showed Classes 1-3. There were 

a number of problems: (a) quite a bit of the area was not yet mapped, (b) this 

urnnapped area varied from sector to sector, and (c) the degree of generalization 

varied between sectors. 

The map produced had what is now recognized as an agricultural bias, in 

that the few assumptions that were made pro-agriculture. Conflicts were 

resolved mainly in agriculture I s favor as it "generally yields a higher retmrn 

than the same class in any other sector". At the same time, problem and low 

capability areas were assigned to the convenient title of "multiple uses". 

Stage 2. 

The Deputy Ministers Committee's response on viewing the Prince Geerge 

map was to ask for it in greater detail. A new and more sophisticated analysis 

to evaluate the development potential of the Prince George area was started. The 

initial overlays were to provide a direct comparison between physical 

capability and present use, highlighting such things as (a) fa1llmland available 

for improvement, (b) areas suitable for mechanical reforestation. The initial 

overlays were then to be superimposed on others to highlight the area of un

realized potential. The initial overlay work was undertaken by a class of 40 

geography students at the University of Victoria. The resulting maps and 

acreage tabulations were disappointingly poor and represented 40 different 

measurement standards. Supported by an unenthusiastic response from the 
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Deputy Minister's to the presentation of some of the better maps, the work 

was abandoned. 

Stage 3. 

In February 1968 the Intersector Committee was reconvened to undertake 

a simple analysis of "single typical use" or prime use. This finally resulted 

in the published Land Capability Analysis for the Prince George Special Sales 

Area. Table 1 shows somewhat of a bias towards agriculture and to a lesser 

extent, towards forestry. There were three groups for agriculture, two for 

forestry and one each for recreation, ungulates and waterfowl. In addition 

the ·resolution of some conflicts were influenced by present land use. 
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TABLE 1 

DATA GROUPING (PRINCE GEORGE SPECIAL SALES AREA.) 

Prime Group 
Moderate Group 
Limited Group 
Low Potential 

Stage 4. 

Agriculture Forestry Recreation Ungulates Waterfowl 

1-3 
4 
5 

6&7 

1-3 
4 

5-7 

1-3 1-3 

4-7 4-7 

1-3 

4-7 

When work corrnnenced on the East Kootenay area, a real attempt was made to 

correct the apparent deficiencies of the Prince George area. The analysis was 

extended to include the moderate groups for ungulates and waterfowl, the 

moderate and limited groups for recreation, and the limited group for forestry. 

Two new categories of " Native Range" and "Highland" were introduced, permitting 

the elimination of the low potential category. Also, conflicts were resolved 

without recourse to present land use. 

TABLE II 

DATA GROUPING (EAST KOOTENAY) 

Agriculture Forestry Recreation Ungulates Waterfowl 

Prime Group 1-3 1-3 1-3 lW & 2W 1-3 &3M 
Moderate Group 4 4 4 3 & 3W 4 
Limited Group 5 5 5 

Low Group* 6&7 6&7 6&7 4-7 5-7 
Special Categories: 

Native Range 5&6 5&6 6&7 4-7 5-7 
Highland 6&6 6&7 5&6 3-6 5-7 

* not shown 

The East Kootenay Analysis set the pattern for the (f>~ Fn- ~e-t' m e) Bulkley 

Analysis which is now complete and we have half completed the Peace River Analysis. 

I think we can assume that our guidelines will be changed regularly as the group 

involved continues to educate itself and new problems appear. 
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THE MECHANICS (slides) 

At the risk of boring you with the mechanics of the B.C.L.C.A., I will 

attempt to outline it from the standpoint of what we are doing now, and what 

I think could or might be done in the future, as we gain experience, using 

CLI, biophysical land classification, soil survey and other land resource dat a. 

Assumptions: 

1. Our terms of reference suggest that we show a "single typical use", 

thus we restrict ourselves to the physical capability analysis and 

secondly we must resolve all conflicts in committee. We deliwerately 

leave out economic and social inputs as we feel that it is dangerous 

to introduce an incomplete input. 

2. All conflicts have to be resolved as we only map prime use. We do, 

however, have the facility to mention compatible uses in the narrative, 

and some exceptional cases integrated use categories. 

3. We assume all classes equal unless proven otherwise. In other words 

Classes 1, 2, or 3 in any one sector is considered as good as Classes 

1, 2, or 3 in the other four sectors. We leave ourselves wide open to 

much argument with this rather simplified approach, but find it difficult 

to make value judgments and attach weights to different sectors. 

4. Good management to current standards is assumed for all sectors, with 

the individual sectors setting their own management guidelines, subject 

to intersector review. 

5. Most sectors, particularly Agriculture, assume a minimum unit size that 

is compatible with proper management of the land. Isolation of units 

is also given consideration. 

6. The highest rating is used. For example - in agriculture the irrigated 

rating is used where it is better than the dry farm rating. 

7. The first class in a complex is considered to be representative of that 

unit. It is only in conflict situations that we refer to the total 

complex. 

8. No consideration is given to land resource users other than those 

included in the CLI program, except perhaps in the narrative. 
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The preparation of materials using col mured overlays and an overhead 

projector rather than manual overlay involves a number of steps. Sector 

capability maps at 1:50,000 are photographically reduced to a corrnnon scale of 

1:126,720. These are joined together into two-mile map sheets and ozalid 

prints are pdoduced. A planimetric base map of the area is printed on clear 

film at the same scale. This base is nonnally a photographic enlargement 

of the 1:250,000 publication base. The second step requires colouring the 

1:126,000 prints for each sector according to a colour scheme devised for the 

analysis. Only those classes to be considered in the exercise need be 

coloured for each sector. From these coloured sector prints, the required 

information is placed on clear acetate overlays that cover the area under 

consideration. With the fourth step, the drafted overlays and planimetric 

base are photographically reduced to a scale of approximately 1:1,000,000 

suitable for projection on an overhead projector. Next, clear contact 

positives are made from the reduced sector negatives. Once these are 

obtained the lines delineating moderate and low class areas are opaqued on 

the negative. This leaves only prime areas. Clear contact positives are 

then made from these. In step six transparent colour overlays are produced 

at the same scale using GAF projecto-viewfoil film. This is an ozalid 

process. Two copies are made of each sector for both sets of overlays. 

The colour transparencies are then fastened so that they may be overlaid 

in any combination when mounted on the projector. The overlay process 

involves four steps. A white paper base is mounted on the wall. Using 

white paper as a projection screen, one of the overlays is projected and 

coordinate reference points are makked on the paper screen. The prime 

capability group of transparencies are then projected, and using the 

analysis colour system, the areas of single no conflict capabilities are 

coloured. 

In step three all conflicts that occur within primary areas are resolved. 

The overlay of all groups is projected and the same procedure as in steps two 

and three is repeated. 
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In preparing a preliminary map the five sector overlays at 1:126,720 

are overlaid and a single matte autopositive is made. This shows all sector 

boundaries that are considered in producing the capability analysis. From 

here it is relatively simple to colour the autopositive according to the 

boundaries established on the preliminary map obtained in the above four 

steps. 

Sector considerations involving conflicts and resolving of these 

conflicts becomes quite involved, and I will generalize using examples: 

Agriculture 

Irrigated capability ratings are applied where irrigation is the 

accepted practice 

The size of the agricultural unit is considered in that no small 

isolated blocks are allocated to agriculture 

Compatibility between agriculture and other sectors is not 

particularly good when considering agriculture classes 1 to 5, as 

it is difficult to have complementary uses in cultivated areas . 

- Waterfowl and agriculture often are complementary where drainage of 

potholes etc. has not destroyed prime waterfowl habitat 

- Recreadion conflicts are usually site specific and involve small 

acreages of land. Agriculture is complementary where the manage

ment of agricultural lands provides a pleasing pastoral setting 

- Conflict areas resolved in favour of agriculture were most often 

made on the basis of adjacency and contiguity with other units 

allocated to agriculture 

Forestry 

Considerations vary with region but in general most extensive 

recreation and ungulate uses are compatible with forestry as long as 

they are given management consideration 

- To date little conflict has arisen between agriculture and forestry 

but I visualize problems just around the corner 

- Recreation is the main contender for good forest lands (stream 

corridors most often) 

- In conflict situations des isions for or against forestry were most 

often influenced by lower or higher complex components 
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Recreation 

- Often conflicts resolved by the "significance of features" rather than 

the Class capability 

- Often awarded conflict lands because of site specific nature of recreation 

unit 

Ungulates 

- Highly compatible in general except at the lW and 2W levels 

- Intensive agriculture basically incompatible and this is one of our 

toughest problems to resolve 

Waterfowl 

- See agriculture note; otherwise little conflict to date 

SUMMARY 

(1) The Most important advantages of the B.C.L.C.A. system is the personal inter

disciplinary contact where dialogue is set up among the various disciplines 

and a corrnnon base is set for constructive discussion and land use decision 

making far beyond the L.C.A. itself. In other words a base for inter

disciplinary communication 

(2) The land capability analysis is not a land use plan, but an indicator of 

capability patterns based on a comparison of CLI physical data. The analysis 

of physical capability is only the first step towards land use planning. 

(3) Our main objective is to provide physical land resource information to land 

administrators in the various line departments of government who are asked 

to make land use decisions of one form or another everyday. 

(4) No consideration was given to provincial and regional demand patterns for 

particular uses, nor to socio-economic needs. 

(5) L.C.A. cannot substitute for on-site and regional planning which would 

consider site and land use factors. 

(6) The ideal is seldom a choice of either/or, but rather the combination of 

both or all. 

(7) We tend to oversimplify land is very complex - we are unused to perceiving 

the real variabilities in the environment, and responding to these. 

(8) Results are qualified if the factors (inputs) are of disproportionate 

weights. Many value judgments involved here. 

(9) There are limits in the photographie resolution of different input maps. 

(lO)We must recognize that certain areas are intrinsically suitable for several 

land uses .and can be seen either as a conflict or as the opportunity to 

combine uses in a way that is socially and economically desireable. 
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(ll)To date the L.C.A. has been used to delineate the administrative boundar~es 

of government land agencies and to determine policy for agriculture, forestry 

and recreation. The analysis has also resulted directly or ind·rectly in a 

Cabinet and Deputy Minister's Cormnittee on Land Use in B. C. 

The Provincial Deputy Minister's Land Use Sub-cormnittee made up of senior 

administrators in the natural resource departments in conjunction with C.L.I. 

staff are using the analysis as a base in conjunction with other pertinent land 

use information (see example) such as highways, mining claims, water resource 

information, present tenure etc. as a base for land use policy and decision 

making. Atlas type overlays of analysis and other pertinent information are 

being prepared for line department fieldman who are confronted with land use 

problems within their regions each day. 

What are some of the other things we might do with the abailaboe land 

resource data in the way of land capability analysis as an aid to ecological 

land use planning? 

Possibly we should seek not oo optimize for single, Eut for multiple 

compatible land uses. Each land use might be tested against all others to 

determine compatibility, incompatibility, and to what degree. Then we might 

re-examine the single optimum or best typical land use and determine the 

degree of compatibility with other land uses. Perhaps a bit of dream, but 

nevertheless it may be possible or necessary. 

Let's kurn to the land resource information we have collected, or will be 

collecting, CLI or otherwise, and mdicate some of the land data we have at 

our fingertips:- the landform base thus a prediction of geomorphology and 

soil parent material, topography, slope, (moisture shedding and receiving) 

drainage, depth to bedrock, soil texture and other morphology, permeability, 

etc. - climate, including such things as precipitation, frost-free period, 

growing season, soil temperature heat units (degree days), etc., expressed 

cartographically - vegetation including macro cover, in most cases micro 

vegetation in terms of site types or range of site types, successional trends 

or predicitions. The result is a picture of the total physical environment. 

How can we regroup this data to come up with some new tools for the land 

use planning team? Perhaps the LCA techniques with computer help might be 

useful for further comparisons. 
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Some of the following suggested groupings are dependent on scale of 

mapping but all are possible predictions which certainly will result in land 

use conflicts, but perhaps better long range planning. 

(1) Agriculture: 

(a) Productivity ratings for the range of crops possible climatically 

on each soil. 

(b) Irrigation and drainage groupings. 

(c) Conservation of agricultural land through rural zoning of those high 

capability and high productivity soils, near markets. 

(d) Range management (productivity-palatability groupings), stocking 

rates, range rehabilitation. 

(e) Economic land capability (production unit classification) economic 

inputs necessary here. 

(f) Tax assessment. 

(g) Management groupings a la Soil Conservation Service - fertilization, 

recreation, etc. 

(2) Forestry: 

(a) Forest management and silviculture 

- seedling mortality and scarification possibilities (see Mike's 

interpretations as examples) 

- plant competition 

- equipment limitations 

- erosion and slump hazard 

trafficability ratings, forest soil fertility groupings 

- windthrow hazard, yield classes 

- species suitability - rehabilitation of decadent forests. 

(3) Ubban Location and Zoning: 

flooding hazard, susceptibility to erosion, depth to bedrock, 

sector capabilities, pipeline corrosion, sewage effluent 

disposal, drainage, topsoil possibilities, sedimentation during 

construction, runoff, landscaping, subdivision planning, 

housing density, green belts, parks, transportation route 

location, aggregate sources. 

- predicting or determining the direction and extent of urban 

expansion is a perplexing problem for the land use planner in 

British Columbia with formation of the new regional districts 

as local planning units in British Columbia - information may 

be used in defense of zoning. 
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(4) Other Engineering and Hydrology: 

- prediction of water recharge and discharge areas (groundwater 

conditions) 

- runoff and sedimentation and turbidity, infiltration rates 

- foundation problems 

Note I have indicated prediction as I am not intending this would replace 

on-site drilling and inspection to solve particular problems. 

(5) Wildlife: 

(6) 

The key here in the case of most wildlife is the vegetation, its 

successional trends and the manipulation of the vegetation to provide 

the desired habitat. 

- an interpretation of the soils, climate, water bodies and 

vegetation necessary for wildlife habitat elements should be 

possible. 

- the wildlife manager could thus be directed to the best areas 

for cover manipulation in relation to other land uses. 

- location of wildlife sanctua~ies, refuges, nature study areas. 

- sedimentation, siltation of streams, erosion and silting of 

spawning beds, turbidity. 

- coarse fish. )essential to have some form of 

- waterfowl and drainage of potholes)comparison with other resource 

etc. ) 

- prediction of nutritional )users because of non-market values 

deficiency in habitat ) 

Recreation: 

- many of the considerations mentioned for other uses. 

- prediction of features and quality of recreation. 

- i.e., duned area near lakeshore or sandy outwash likely to have 

high quality beaches. 

- sedimentation. 

landscape description for classification of scenic resources (land 

form, climate, vegetation combinations) - probability of these 

staying, i .e., moderate and low capability agriculture areas 

associated with moderate forest capability lands are likely to 

remain with a dispersed pattern of cultivated and forested lands. 
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- parks, green belts, high intensity recreation areas:- golf 

courses, playing fields. 

- camping, tenting, cottaging, winter sports areas. 

- alpine recreation use and prediction of soil and vegetation 

damage (use control). 

The intersector Gapability analysis is one exercise in using land 

inventory data as a first step in land use planning. I have indicated 

other inputs that could be useful in land use planning if attacked by a 

multi-disciplinary group ksing the base data on the ecosystem - keeping 

in mind that the physical data interpretation is only one tool in the 

planning process. The limitation is time - we needed these interpretations 

yesterday. 

I think we can do a lot more in terms of practical use of our 

land inventory data than we have to date in terms of ecological considerations, 

a man-land language, and eventually land-use planning. 




