
46

photographic processing is likely to remain of great
inportance for surveys in developing countries.

Despite the high qualíty of Landsat photographic
inages, Landsat data can only be fully used when
images âre generatecl from the ¿tigital dlata helil on
cornputer tapes. The resolution of these inages ís
li¡nited to the 80-rn píxel size of the scanner, but
they convey a large anount of speetral (color) in-
formation about the terraÍn. Developnents are tak-
ing place in interactive viewíng systems away fron
the concept of large, sophisticated ¡nachines toward
smaller, simpler systems, which often consist of as-
semblies of standardl components tinked to a micro-
conputer that can perforn functions similar to those
of a large machine but concede some limitations of
speed and flexibility.

With greater international interest being shown
in the alêvelopment of Thiril World countries, the
role of remote sensing to highway engineering, as
r.tÍÈh all natural resource studies of terrain, wilI
increase in inportance. Refinernents in sensing sys-
tems will enhance our ability to detect subÈle
changes in terrain conditions, and inprovenenÈs in
data handling will permit more sensitive interpreta-
tions to be made.
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engineers (geotechnical engineers). Each
professions focus their work on a slightly
aspect of the earthrs surface.

A terrain classification system was developed ín
British Co1u¡nbia (I) in 1976 and accepted nationally
in Canada in 1978 by soil surveyors (2); it is also
widely used by most consultants in British Colu¡nbia
(3). The system encourages a conrnon approach to
terrain inventory and provídes standard nornenclature
that has improved comnunications between earth sci-
entists (4). This sysÈem also provides the fra¡ne-
work for ¡nuch of the soil mappinq in the provínce
and elsewhere in Canada, since soils have inherited
many properties from their parent material-s.

The terrain classification system vras developed
for reconnaissance mapping surveys (scales of
I:50 000 to l:I00 000) by government (5,6) but has
also been applied for detail-ed surveys (scales of
I:20 000) by consultants (3). The systen enphasizes
features that can be interpretêd from aerial photo-
graphs and readíIy verified by field checking,
thereby enabling coverage of approximately 2590
km2lmapper/year at a scale of 1:50 000. Genetic
materials classified according to their ¡node of
depositíon form the basis of the terrain map unit.

Terrain Analysis for Transportation
Systems in British Columbia

TERJE VOLD

A terrain class¡f¡cat¡on system was developed in Br¡tish Columbia and ac-
æpted nat¡onally in Canada. The mapping system emphasizes features that
mn be ¡nterpreted from aerial photographs and readily verified by field
check¡ng. Genet¡c materials classified accord¡ng to their mode of deposition
form the substance of the terrain map un¡t. The material's texture, surfaæ
expression, and the presence of any geologic processes of modifietion are
additional components of the system. Tlì¡s system also prov¡des the frame-
work for much of the soil mapping ¡n the province, since soils have inherited
many propert¡es from these parent materials. A manual on terra¡n ¡nterpre-
tations for roads and linear developments that ¡nvolve shallow excavations
has been prepared, The manual is designed for planners and indicates how
terrain ¡nformation may be used to assess capab¡l¡ty for these transportat¡on-
related uses. Physical land constra¡nts and natural hazards that affect trans-
portat¡on systems are explained, lnterpret¡ve maps that show the distribu-
tion of natural hazards and physical land constra¡nts for development cân be
prepared from base terrain and soil maps. These maps can be of use to
planners in assessing alternative transportation corridors and ¡n anticipating
potential trouble spots before construction has commenced.

Terrain analysis refers to the inventory and assess-
ment of the physical conditions of land. This is a
general term that includes both geological and ped-
ological (soil) evaluations. Therè are three dis-
tinct, although somewhat interrelated, groups of
scientists who study the physical nature of land:
geologists, soil scientists (pedologists), and soil
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Figure 1. Terrain nupsymbols.
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Tlblal. Phy¡icalrequirementrandl¡m¡tat¡on3thrtdotorm¡neea¡eofexcavation.

Optimal Conditions Potentially Troublæome Conditions
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The ¡naterialrs texture, surface expression, and the
processes of nodification are additional components
of the system (see Flgure 1). A portion of a ter-
râln nap is shown in Figure 2 (6).

The symbols on a terrain map are descriptive, anil
they are locateil so that a loner-case textural slm-
bol comes first, followed by an upper-case synbol
that ¿lenotes material type. coÍmon genetic materi-
als in glaciated environments ínclude noraine, col-
luviun, fluvial, lacustrine, and organic deposits.
Fo1lowing the naterial sl¡rnbol is a Lower-case s!¡mbol
that denotes iÈs surface expression; for exanple,
whether the terrain is fan-shaped, hunmocky, Ievel,
ridged, steep, or terraced. Blanket is an expres-
sion used for deposits thicker than t n, and veneer
is used for those less than I ¡n when naterials con-
forn to the topography of the underlying deposit
(e.9., bedrock) .

Any nodifying processes that are affecting a ter-
rain unit are represented by an upper-case sy¡nbol
that follohrs a dash. For example, areas that are
subjecÈ to snow avalanching, failing (landslides),
frost churning, channeling, and gultying are shown.

Terraín and related soil inventory data at a
reconnaissance scale of 1:50 000 exíst for nost of

Depth to water table and impewious
layer more than 3 m

Bedrock more than 3 m below the
ground surface

Slopes less than 10 percent

Cohesive or cemented materials
that have good sidewall stability;
moderateiy coarse to fine-grained
snds with a bindilg matrix

No restrictive conditions within
3 m of surface

Imperfect to very poorþ drained
soils; water table or imperoious
layer withil 3 m of surface

Bedrock within 3 m of the zurface

Depending on the size of excava-
tion, slopes in excess of 20-25
percent; undulating topography;
depressional areas

Plastic silts and clays (CH, MHa);
gravels (Gì'V, GP), and coarse
sand (SW, SP) with no cohesive
binder; orgmic sediments (OL,
OH, Pt); hiehly indurated ma-
terials (e.g., basal till or ce-
mented gavels); lage propor-
tion of boulders or a few very
large boulders

Bedrock, water table, or imper-
vious ho¡izon within 3 m of
surface; a confined aquifer below
an impermeable su¡face mate¡ial

Permafrost ; periglacial processes

aCH, MH, and other alphaÍumeric symbols represent uf,ified soil g1oups

Figure 3. Geological hazar& map.
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British Columbia. Nevr transportation systens are
being planned for remote areasi for exa¡nple, an in-
frastructure of new highways, railways, and tôwn
sites ís being examined by govern¡nent in order to
support the fleveloprnent of coal-bearing regíons of
the province (7).

In order to bridge the gap between the inventory
terrain and soíl maps and their utility for trans-
portation planning, a manual on terrain interpreta-
tions for roads, sources of sand and gravel, Iinear
developments that involve shallow excavations, and
related concerns has been developed (8). The ¡nanual
is desÍgned to indicate to planners how terrain in-
formatÍon nay be used to assess capability for these
transportation-related uses.

Natural hazards and physical land constraint.s
that affect transportatíon systens are explained in
the ¡nanual. At a reconnaissance sca1e, hazards such
as floodíng, snow avalanching, and the presence of
active failures can be clerived from the terrain naps.

Physical characteristics that connonly affect the
ease and cost of land development include character-
istics and behavior of surficial materials, hydro-
logic conditions, stratigraphic conditions, lopog-
raphy, an¿l bedrock conditions. The manual indicates
which terrain conditions are optimal and potentially
troublesome for development. As an example, Table I
(p) surunarizes physical requirenents and limitâtíons
that determine ease of excavation.

fnterviews with land use planners and engineers
in Britísh Colunbia were recently conducted to ¿le-
termine theír preferences in interpreting engineer-
ing uses of soil and related terrain information
(9). Lan¿l use plânners generally want terrain sci-
entists to provide interpretive ratings based on
physical constraints to development. Engineers, on
the other hand, were nost interested in the base
naps and data alone and many would not use the
interpretations. The intervíews indicated that
planners and engineers are Èwo distinct users of
terrain infornation.

PLanners ¿lo not generally have expertise in earth
sciences and thus want terraín scientists to sum-
marize their knowledge about particular terrain or
soil units by indicating the degree of constraints
to use in terms like slight, noderate, or severe.
Most engineers felt that interpretations would be
misconstrued as recomrnendations and incorrectly used
for naking on-site decisions and thus should not be
provided. A few engineers perceived the use of
interpretations for srnall-scale planníng purposes,
which could alert the designer to future site prob-
Ierns or direct engineers to areas that require nore
detäiled investigation.

Interpretive naps that show natural hazards Isee
Figure 3 (5) I and physical land constraints for
development can be derived from terrain and soil
maps (f0). These maps are useful to planners in
assessing alternative transportation corridors, in
deternining general benefit/cost ratios of pârticu-
Iar route locations, anil in anticipating potential
trouble spots before construction has con¡nenced.
Terrain or soil maps, of course, are available for
those engineers who do not need interpretive naps.
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