








Figure 3 illustrates a more subtle change between two units. In this case, one of the across-
shore components, a beach terrace, narrows to the east and eventually disappears. Units B&D
have three across-shore components: a beach berm, a beach face and a beach terrace; Units
C&E have only a beach berm and a beach face.

Figure 4 Illustrates units with similar morphology and texture but differing wave exposure
levels (Units E&F); the east-facing unit (Unit F) is exposed to large fetches across Hecate
Strait (120km) where large storm waves can be generated whereas west-facing unit is
exposed to maximum fetches of less than 15km, a relatively protected environment. Because
the wave exposures are significantly different, the shoreline is subdivided where the wave
exposure changes significantly.

Figure 4 A segment of shoreline from Murchison Island (Queen Charlotte
Islands) with similar morphology butwith substantially different wave
exposures, hence separate shore units (Units E,F)

The east-facing shore unit (Unit F) is exposed to maximum wave fetch
distances of 120km. The west-facing shore unit (Unit E) is significantly
less exposed with maximum wave fetches less than 15km.

2.4 Mapping Scale Considerations

It should be noted that the units and components are dependent of the mapping scale and on
the scale of the data. The same units or components might not necessarily be defined at a
1:50,000 mapping scale as at a 1:10,000 scale. Similarly, shorelines mapped during a ground
survey are likely to have significantly different units than one using 1:20,000 scale vertical
air photos.
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Units and components are polygons that represent an area. At detailed mapping scales such
as 1:2,000 or 1:5,000, it may be possible to illustrate the components as polygons. More
often, components are not illustrated on maps and only the unit is indicated. At mapping
scales of 1:50,000 even units are seldom illustrated as polygons because the shore zone is so
narrow (a 5S0m-wide shore unit would be 1mm wide); shore units are most often illustrated
with a coloured or patterned line segment.

Figure 5 illustrates a map with shore units shown as polygons (Harper 1981). The mapping
scale is 1:10,000 and the use of vertical aerial photos flown at a “zero tide” allowed the
entire intertidal zone to be mapped. Figure 6 illustrates a shore zone map with units
illustrated as line segments and polygons (mapping scale 1:50,000); some of the units were
sufficiently large to be shown as polygons.

An important feature of the mapping approach is that the scale of the data, which is mostly
recorded in a tabular/database format, is somewhat independent ofthe map presentation scale.
For example, much of the coastal mapping that has been done within British Columbia has
been at a map presentation scale of 1:40,000 or 1:50,000. However, the information
contained within the associated database is more related to the raw data used to make the
original interpretation. In that oblique aerial video imagery (AVI) was used in most of the
mapping, the “data scale” is closer to 1:5,000. Thus the data scale is almost always of much
greater detail than the presentation mapping scale.

Figure 5 A map which illustrates shore units as polygons with the shore type
indicated by different patterns

The relationship between the vertical air photo of the site and the map
is also indicated. Mapping scale, 1:10,000.
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Figure 6 A map of Cowichan Bay and the associated estuary illustrating a GIS-
produced shore-unit map (from Howes et al 1994)

The map includes both linear shore units (1248,1258-1262) and
polygonal shore-units (1249-1257). The unit numbers are identifiers that
tie the geographic or spatial data to a database. Mapping scale,
1:40,000.

2.5 Mapper Qualifications

It should be emphasized, however, that a shoreline is seldom represented as discrete physical
features but more often shows a gradation from one geomorphic feature to the next. As such,
the application of the system requires professional interpretation, and a minimum level of
professional experience is suggested for mappers (see below).

The following provisions are intended to ensure a consistent and professional treatment of
the physical shoreline mapping outlined in this manual. These requirements should be
applied to all persons responsible for conducting, coordinating, directing or reporting on
physical shore-zone mapping projects. Mapper requirements include:

1. Registered member of the Association of Professional Engineers and Geoscientists of
British Columbia.
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. Master of Science degree in geology or physical geography with a speciality in
geomorphology, or a Bachelor of Science with an equivalent combination of training and
experience.

. Demonstrated knowledge and experience related to:

coastal geomorphology and processes
mapping procedures and techniques
designing and conducting mapping projects

shoreline and coastal processes pertinent to the B.C. coast.
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3.0 Mapping Procedures

This section provides a description of the materials required for mapping and the general
procedures used in the mapping process. The sections outline the general scope of the shore-
zone database and the associated steps taken to complete the mapping.

3.1 Resource Materials

A wide-range of information may be required to compile coastal maps. Some of the more
important types of information include:

Base Map—a base map is required for marking the location of shore unit boundaries and
locations of variants (Figure 7 illustrates a chart used as a base map with unit boundaries,
unit identifiers and variants). The base map should be of suitable scale for the project
requirements. If a large-scale, regional overview is required, base maps in the range of
1:100,000 may be adequate; for detailed mapping to complement a community plan, base
maps in the range of 1:10,000 may be required. Ideally the base map should be a stable base
(non-stretchable mylar for example; paper charts are adequate if not handled too much). If
digitizing of the base map is contemplated, the base map should be the same scale of the
digital base map to facilitate transfer of data. An uncluttered base map will facilitate
interpretation by drafting or digitizing personnel but there must be sufficient information on
the map so that unit boundaries and variants are accurately located.

Air Photos—air photos provide key information on shore-zone characteristics. Even if more
detailed information sources are used, such as aerial video imagery (AVI), air photos are
often extremely helpful in relating the AVI to the map. Air photos at a scale of 1:20,000 or
better are required. Colour air photos, if available, normally provide a better delineation of
across-shore components. Low-tide air photos should be utilized where possible (the
Canadian Hydrographic Service can provide tidal elevation data if the date and time of the
air photo are known). Figure 2 illustrates a typical, 1:20,000 scale black and white air photo,
which are widely available for most of the B.C. coast. Figures 3 and 5 illustrate a 1:10,000
scale air photos that were shot at a “zero tide” thereby imaging the entire intertidal zone.
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Figure 7 Example of an annotated based map showing the method used to
delineate wave exposure units, shore units, and variants

Wave exposure units= boxed numbers; shore units=unboxed numbers
along the shore; variants=arrows with numbers along the southeast
coast of Kunghit Island (Queen Charlotte Islands). E.g., Exposure Unit
“4", contains Shore Units “1", “2" and “3". Shore Unit 4/2 contains
variant “v1", a point feature indicating a stream mouth.

Aerial Video Imagery (AVI)—aerial video imagery has been widely used for shore-zone
mapping, especially in British Columbia. The oblique imagery is collected from low altitude
overflights using a high-quality video system. The AVI normally includes a synchronous
narration on the shore-zone morphology and/or intertidal biota. It is possible to routinely
resolve features the size of boulders on the imagery and under optimum conditions, may be

10 Physical Shore-zone Mapping



possible to resolve objects the size of a sea urchin. The effective mapping scale is probably
1:2,500 to 1:5,000 although the map presentation scale may be much larger (e.g., 1:40,000).

Aerial Slide Imagery—the AVI is frequently accompanied by oblique 35mm slide imagery
of the shore zone. Although this medium is non-continuous, the resolution is much higher
and particularly useful for resolving sediment sizes. Figure 8 provides a good example of the
high resolution of the slide imagery.

Figure 8 Oblique aerial photo of Nitnat Narrows at the mouth of Nitnat Lake

The photo shows the vertical rock cliffs to the north (left) of the
entrance, the inlet during ebb tide and the pebble/sand beaches to the
south (right) of the entrance. Photo taken from a fixed-wing aircraft at
about 150m (500ft) altitude.

Ground Survey Data—there may be ground survey available for the area being mapped and
this data is often useful for interpreting sediment textures. Figure 9 illustrates a field sketch
and an across-shore profile that was collected as part of a large coastal mapping project.
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Published Reports—published reports may be available that include incidental information
of relevance to coastal mapping. These may include: land-use studies, geological reports,
engineering site investigations, research studies, habitat mapping data, etc.

The mapping program may define a need to implement a ground survey program to improve
confidence in mapping interpretations. For example, the mapper may have difficulty in
interpreting sediment textures, such as pebble beaches from sand and gravel beaches; a
ground survey can be focused on the beaches in question to improve mapping confidence.

3.2 The Physical Shore-zone Database

The previous section of this report (Section 2) described the basic approach to the mapping.
A key feature of the mapping system is the Shore-zone Database that provides additional
information that cannot be illustrated on the maps. Early versions of this database were in
hard-copy, tabular formats (e.g., Owens 1980a) whereas recent versions are in electronic
database files that are fully integrated with GIS systems (Howes et al 1994).

The database records a much greater level of detail than can be recorded on the shore-zone
maps. As such the effective mapping scale is typically in the range of 1:5,000 to 1:10,000;
that is, features that would ordinarily be shown on this scale of map are recorded within the
database even though the base maps are at a scale of 1:40,000.

The organization of the database (1993) is illustrated in terms of a data entry form (Table 1)
with associated data fields. There are four general levels of information recorded:
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Project Information—information that relates to the entire project and is primarily of an
administrative nature.

Exposure Information—information on wave exposure and tides, usually applicable to
several shore units.

Unit Information—information that relates to the entire shore unit, such as shore unit
length, shore-unit width, wave exposure, etc.

Component Information—information relating to the across-shore components; each
component is documented in a separate data record. Fields are included for component form
and material, widths and any anomalies within the component.

Details on these four levels of information are described in the following sections.
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Table 1

Shore-zone database data entry

PROJECT INFORMATION
Project Name:
Project Agency: Date of Mapping:
Name of Mapper: Scale of Mapping:
Editor:
WAVE EXPOSURE INFORMATION
Exposure Unit L.D. Associated Shore Units:
Waves— Maximum Fetch Direction (°):
Maximum Fetch Distance (km):
Shore Normal (°):
Fetch Distances (km):
(left 45°) (90°) (left 45°)
Effective Fetch (km): Exposure Category:
Tides— Range (large): Range (mean):
SHORE UNIT INFORMATION
Unit LD.— Region: Unit Type:
Area: Shoreline Type:
Unit: Note No.:
Sub Unit:
Associated Exposure Unit:
Unit Location— Start (lat, long): End (lat, long):
Unit Length: Intertidal Width:
Sediment Transport—  Source: Abundance: Direction:
Shoreline Change— Type (A/S/E): Rate (m/yr):
Data Sources— Air Photo No.: Ground Truthing:
NTS Map Sheet No.: Chart No.:
Videotape No: Tape Time:

*Distribution Code of each Primary/Secondary/Tertiary

(See Appendix A for entry codes)
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3.3 Project Information

3.3.1 Recording Project Information

Table 2 shows a data record form for project information; that is, information that relates to
the project as a whole rather to specific mapping areas or to specific mapping units.

Table 2 Shore-zone data entry fields—project information
PROJECT INFORMATION

Project Name:

Project Agency: Date of Mapping:

Name of Mapper: Scale of Mapping:

Editor:

3.3.2 Explanation of Project Data Fields

Project Name: the commonly used name for the project, usually an abbreviation of the
associated report title and usually indicating the general geographic coverage of the mapping
(e.g., Oil Spill Response Atlas of the Southwest Coast of Vancouver Island—SW Vancouver
Island).

Project Agency: the government agency or private company responsible for providing the
funding for the project.

Date of Mapping: the date when the mapping was conducted and data entry forms
completed; usually the date of the final report.

Name of Mapper: the name of the primary mapper or mappers who directed the inventory
and made the professional mapping interpretations.

Scale of Mapping: the scale of the base map onto which the shore-unit boundaries are
transferred.

Editor: the name of the person responsible for editing the maps prior to release.

3.4 Exposure Units

Wave action is the primary process controlling morphology and biota in the shore zone, and
indirect measurements are used to characterize the wave energy and wave exposure of the
Exposure Unit (Appendix C contains a complete explanation and “how to” of the wave
exposure measurements). Tidal information is also included within the Exposure Unit
component of the database; tides are important in controlling intertidal morphology by
distributing wave energy across the intertidal zone and are of critical importance in
determining across-shore intertidal biological community zonation.

Exposure Units are a collection of Shore Units with similar wave exposure and tidal
characteristics. Morphology or substrate may vary from unit to unit but the coastal
orientation and fetch windows are similar enough to be in the same Exposure Unit. Data
included in the exposure database are indicated in Table 3.
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In practice, a mapper would delineate Shore Units first, then cross-reference which Shore
Units would be included in a particular Exposure Unit. Figure 7 provides an indication of
Shore Units nested within Exposure Units.

Table 3 Shore-zone data entry fields—wave exposure information
WAVE EXPOSURE INFORMATION
Exposure Unit L.D. Associated Shore Units:
Waves— Maximum Fetch Direction (°):
Maximum Fetch Distance (km):
Shore Normal (°):
Fetch Distances (km):
(left 45°) (90°) (left 45°)
Effective Fetch (km): Exposure Category:
Tides— Range (large): Range (mean):

(See Appendix A for entry codes)

3.4.1 Explanation of exposure information fields

Exposure Unit I.D.—the unique identifier of the Exposure Unit, usually a hierarchial
number related to the region and area (e.g., 08/03/002, indicates Region 8, Area 3, Exposure
Unit 2).

Associated Shore Units—a cross-reference list of shore units that are nested within the
Exposure Unit, usually a hierarchial number related to the region and area (e.g.,
08/03/002/001 to 08/03/002/004, indicates Region 8, Area 3, Exposure Unit 2, Shore Units 1
to 4).

Maximum Fetch Direction—the azimuth (in degrees from true north) of the direction of the
maximum fetch.

Maximum Fetch Distance—the distance in kilometres of the maximum fetch as measured
along the Maximum Fetch Direction.

Shore Normal Direction—the azimuth (in degrees from true north) of the normal to the
general orientation of the shore unit. That is, if the general trend of the shoreline is from
northwest to southeast with open water to the east), then the Shore Normal Direction would
be about 45°.

Fetch Distances—the distances in kilometres as measured along a line 45° to the left of the
Shore Normal, along the Shore Normal and along a line 45° to the right of the Shore Normal.

Modified Effective Fetch—the distance in kilometres as computed from the Fetch Distance
Measurements. The Modified Effective Fetch represents a simplification of standard
engineering procedures for estimating effective fetch (see CERC 1977; Harper et al 1991).

Exposure Category—the exposure category provides a summary indicator of wave exposure
for the unit (see Table C.1, Appendix C). The following classes of wave exposure have been
utilized and are derived from knowledge of Maximum Fetch and Modified Effective Fetch:

e Very Protected—maximum wave fetch less than one kilometre; usually the location of
all-weather anchorages, marinas and harbours.
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¢ Protected—maximum wave fetch less than 10 km; usually areas of provisional
anchorages and low wave exposure except in extreme winds.

¢ Semi-protected—maximum wave fetch distances in the range of 10 to 50 km. Waves are
low most of the time except during high winds.

¢ Semi-exposed—maximum wave fetch distances between 50 and 500 km. Swells,
generated in areas distant from the shore unit create relatively high wave conditions.
During storms, extremely large waves may occur.

¢ Exposed—maximum wave fetch distances greater than 500 km. High ambient wave
conditions usually prevail within this exposure category, which is typical of open-Pacific
ocean-wave conditions.

Range (large/mean)—the range of large and mean tides as taken from the nearest reference
station to the shore unit from the Canadian Tide and Current Tables, published by the
Canadian Hydrographic Service.

3.5 The Shore Unit

3.5.1 Identification of Unit Boundaries

Once the materials are assembled, the first step for the coastal mapper is to review a section
of coast and define the shore unit boundaries. Fig. 7 illustrates an example of a base map
with the units delineated. Criteria used to define these units are discussed on page 10 but the
basic guideline for delineating a unit boundary is a change in one or more across-shore
components (i.e., a change in either form or texture) or a significant change in processes
operating on the shore zone will define a new unit.

3.5.2 Recording Shore-Unit Data

Once the unit boundaries are defined, information pertaining to the unit can be recorded into
the data base. Table 4 indicates the typical information recorded for a shore unit. In general,
all the shore unit items should be completed as most are essential for making derivative
interpretations; the one exception is the rate of change of the shoreline, which usually
requires published information rather than a professional interpretation. The actual codes that
are entered are described in Appendix A.
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Table 4 Shore-zone data entry fields—shore unit information

SHORE UNIT INFORMATION
Unit LD.— Region: Unit Type:
Area: Shoreline Type:
Unit: Note No.:
Sub Unit:
Associated Exposure Unit:
Unit Location— Start (lat, long): End (lat, long):
Unit Length: Intertidal Width:
Sediment Transport— Source: Abundance: Direction:
Shoreline Change— Type (A/S/E): Rate (m/yr):
Data Sources— Air Photo No.: Ground Truthing:
NTS Map Sheet No.: Chart No.:
Videotape No: Tape Time:

(See Appendix A for entry codes)

3.5.3 Explanation of Shore Unit Data Fields

Unit I.D.—the Unit I.D. is a hierarchial set of numbers that provides an approximate
geographic region for the shore unit. Appendix D includes a map of the regions that have
been used to summarize information on the British Columbia coast (see page 71).

Unit Type—an indication of the map portrayal format of the unit, either as a polygon, a line
segment or a point.

Shoreline Type—the shoreline is a code that provides a summary of the coastal
geomorphology and sediment type that occurs within the unit. The shoreline type is chosen
after the shoreline component data has been mapped and is selected from the 34 shoreline
types listed in Table 6 (see page 27).

Note No.—the mapper may chose to provide a text description of the unit or to include
comments on any anomalies that occur within the unit; these notes are incorporated into a
separate database and cross-referenced by the Note Number.

Unit Location—the geographic latitude and longitude of the two end points of the unit.
Normally these values are computed during the digitizing process and automatically entered
into the electronic database. They can, however, be manually entered during the initial
mapping process.

Associated Exposure Unit—a cross-reference to the Exposure Unit in which the Shore Unit
is nested.

Unit Length—the alongshore length of the unit in kilometres as measured along the high-
water line at the original scale of mapping. The unit length is usually computed and entered
into the database automatically during the digitizing process. The Unit Length can be
measured manually, however, during the initial mapping process.
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Intertidal Width—the estimated distance in metres between the high water line (usually
taken as the storm log line) and the low water line. This is an interpreted estimate made by
the mapper from the aerial video imagery. In the case where there is a significant range of
width within the unit, a range may be specified (e.g., 20-50m). The Intertidal Width should
agree with the sum of the component widths (see page 24).

Sediment Transport—sediment transport represents a dynamic component of the Shore

Unit information. The three Sediment Transport descriptors are provided by the mapper

based on geomorphological indicators and/or published information from the general area.

¢ Source—the probable internal or external sources of unconsolidated material in the shore
unit.

¢ Abundance—a relative index of sediment abundance within the shore unit.

¢ Direction—dominant alongshore direction of sediment transport expressed as one of
eight Cardinal compass points (i.e., N, NE, E, SE, S, SW, W, NW) and indicating
direction towards which sediment is transported.

Shoreline Change—an interpretive index of the shoreline stability based on an
interpretation of geomorphology within the unit.
e Type—type of shoreline change such as accretional, stable or erosional.

¢ Rate—Ilong-term rate of change in metres per year. Rates usually must be determined
from historical air photo analysis or from long-term beach surveys. As such, published
information is usually required to complete this entry.

Data Sources—data sources provide the user with an indirect indication of the confidence of

interpretation in that the type and date of information used by mapper is clearly identified.

¢ Air Photo Number—a unique identifier of the air photo used in the shore unit mapping;
usually this consists of the flightline and frame number of the air photo.

¢ Ground Truthing—a code indicating the intensity of ground surveys conducted within
the shore unit.

e NTS Map Number—the National Topgraphic System map number.
¢ Chart No.—the Canadian Hydrographic Service (CHS) chart number.
* Videotape Number—the unique identifier of the aerial videotape used in the mapping.

e Tape Time—the tape time, taken directly from the video image, for the start of the shore
unit. Entry of the time greatly simplifies the relocation of shore unit for updating or other
mapping (e.g., shore access).

3.6 Components

The across-shore component represents the basic building block of the shore-zone mapping
system and essentially the finest map entity. The across-shore components represent different
morphological features, recorded as if walking from the land to the sea. Variants represent
anomalies within the shore unit, usually features that have only a short alongshore length and
as such represent “point” features (they are indicated as “point” types in the shore unit
database).
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3.6.1 Recording Component Information

Component information is identified in Table 5. Usually, this information is recorded in an
electronic database so that the recording format may differ from that shown in Table 5;
howeyver, the table shows the minimum amount of data that should be recorded for each
component.

Table 5 Shore-zone data entry fields—shore component information

SHORE COMPONENT INFORMATION

*Distribution Code of each Primary/Secondary/Tertiary
(See Appendix A for entry codes)

3.6.2 Explanation of Component Terms

Zone—portion of the shore zone indicating relative elevation within the intertidal zone
(e.g, supratidal, intertidal, subtidal).

Component Number—components within each zone are identified in sequence from land to
sea (e.g., component Al, A2, B1, B2, B3 ...).

Form—a summary indicator of the dominant or secondary forms associated with the shore
component. A wide range of codes are used to describe primary and secondary geomorphic
forms (see Appendix A).

Material—a summary indicator of the materials that occur within the component, such as
bedrock, sand and gravel, logs, etc. The codes may indicate relative position, such as logs
over a beach berm or a gravel veneer over a bedrock platform. A wide range of primary and
secondary material descriptors are used to record materials (see Appendix A).

Width—estimated across-shore width of the component.
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4.0 Classification of Shore Units

4.1 Classification Of Shore Units

The shore-zone mapping system records considerable detail on the morphology and
sediments of the shore zone within the database. As previously mentioned, the “effective”
mapping scale is in the range of 1:5,000 to 1:10,000, independent of the map portrayal scale.
There is, however, too much detail to be portrayed on the maps and a summary indicator of
morphology and texture is used to indicate the general morphology and substrate that occurs
within the shore unit. This summary indicator is termed the Shoreline Type and represents a
generalization of the detailed mapping data.

Shoreline Type—represents a repetitive collection of across-shore components.

EXAMPLES OF SHORELINE TYPES

Across-shore Components Shoreline Type
1. Gravel beach berm Platform with gravel beach
Gravel beach face
Rock platform
2. S&G beach berm Sand flat
Sand beach face
Sand flat
3. S&G beach face Rock ramp with S&G beach

Gravel veneer over a rock ramp

In each case some information is lost between the across-shore component description of the
unit and the Shoreline Type. However, the generalization is necessary to simplify the
information to an extent that it can be clearly displayed on the maps, usually by a distinct
colour or pattern (Fig. 5, 6).

As such, each Shore Unit is represented by a single Shoreline Type. This shoreline type
provides a summary indication of the morphology and substrate that occurs within the unit
and sufficient information for most resource applications (e.g., oil spill sensitivity
assessments, recreational planning). The higher level of detail is not lost, but rather stored in
the database.

4.2 Classification Rationale

Early in the evolution of this coastal mapping system, Shoreline Types were defined on an ad
hoc basis for each project. However, as the complexity of mapping and number of mapping
projects increased, a system of Shoreline Types was developed to assure standardization
between various projects.

Physical Shore-zone Mapping 21



The following parameters were used to define a rationale for a Shoreline Type classification:

Classification Criteria Classification Categories

Substrate Rock
Rock + Sediment
Sediment
Anthropogenic

Sediment Gravel
Sand & Gravel (S&G)
Sand
Man-made

Width Narrow (<30m)
Wide (>30m)

Slope Steep (>20°)
Inclined (5-20°)
Flat (<5°)

A systematic application of the criteria is shown in Table 6 and was used to define 34
repetitive Shoreline Types. These Shoreline Types cover the vast majority of component
combinations that have been encountered on the British Columbia coast; exceptions are
categorized in terms of the most representative Shoreline Type.

Shoreline Type Class codes are entered into the database under the Unit Data category.
Although there are 34 potential codes, in practice, usually only about 10 Shoreline Types
occur within a project area so that a manageable legend can be developed for the maps.
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Table 6 Rationale for the classification of shoreline types
SUBSTRATE SEDIMENT WIDTH SLOPE SHORELINE TYPE (CLASS)
ROCK n/a WIDE (>30M) STEEP(>20°) n/a
INCLINED(5-20°)  Rock Ramp, wide (1)
FLAT (<5°) Rock Platform, wide (2)
NARROW (<30M) STEEP(>20°) Rock CIiff (3)
INCLINED(5-20°)  Rock Ramp, narrow (4)
FLAT(<5°) Rock Platform, narrow (5)
ROCK GRAVEL WIDE (>30M) STEEP(>20°) n/a
+ INCLINED(5-20°)  Ramp w gravel beach, wide (6)
SEDIMENT FLAT(<5°) Platform w gravel beach, wide (7)
NARROW (<30M) STEEP(>20°) Cliff w gravel beach (8)
INCLINED(5-20°)  Ramp w gravel beach (9)
FLAT(<5°) Platform with gravel beach (10)
SAND WIDE (>30M) STEEP(>20°) n/a
& INCLINED(5-20°)  Ramp w gravel & sand beach, wide (11)
GRAVEL FLAT(<5°) Platform w G&S beach, wide (12)
NARROW (<30M) STEEP(>20°) Cliff w gravel/sand beach (13)
INCLINED(5-20°)  Ramp w gravel/sand beach (14)
FLAT(<5°) Platform with gravel/sand beach (15)
SAND WIDE (>30M) STEEP(>20°) n/a
INCLINED(5-20°)  Ramp w sand beach, wide (16)
FLAT(<5°) Platform w sand beach, wide (17)
NARROW (<30M) STEEP(>20°) Cliff w sand beach (18)
INCLINED(5-20°)  Ramp w sand beach, narrow (19)
FLAT(<5°) Platform w sand beach, narrow (20)
SEDIMENT GRAVEL WIDE (>30M) FLAT(<5°) Gravel flat, wide (21)
NARROW (<30M) STEEP(>20°) n/a
INCLINED(5-20°)  Gravel beach, narrow (22)
FLAT(<5°) Gravel flat or fan (23)
SAND WIDE (>30M) STEEP(>20°) n/a
& INCLINED(5-20°)  n/a
GRAVEL FLAT(<5°) Sand & gravel flat or fan (24)
NARROW (<30M) STEEP(>20°) n/a
INCLINED(5-20°)  Sand & gravel beach, narrow (25)
FLAT(<5°) Sand & gravel flat or fan (26)
SAND/MUD WIDE (>30M) STEEP(>20°) n/a
INCLINED(5-20°)  Sand beach (27)
FLAT(<5°) Sand flat (28)
Mudflat (29)
NARROW (<30M) STEEP(>20°) n/a
INCLINED(5-20°)  Sand beach (30)
n/a
ORGANICS/ n/a n/a Estuaries (31)
FINES
ANTHRO- MAN-MADE n/a n/a Man-made, permeable (32)
POGENIC Man-made, impermeable (33)
CURRENT-DOMINATED Channel (34)

Physical Shore-zone Mapping

23




5.0 Mapping Example

The following example shows the mapping and coding procedures along with appropriate
reference within the text. The example is taken from the recently completed coastal mapping
project of Gwaii Haanas National Marine Park in the southern Queen Charlotte Islands
(Harper et al, 1992; Harper et al 1994). The example shows East Copper and Jeffery Island
from the Skincuttle Inlet area, bordering on Hecate Strait (Fig. 10).

al

Copper le

Figure 10 Location of the Queen Charlotte Islands (inset)and the Copper Islands

5.1 Project Data

Information related to the entire project is included in the Project Data Fields (Table 7).

Table 7 Data entry fields—project information

PROJECT INFORMATION
Project Name: (FW// BRBNAS Cbp Ss7s8L (A VENTORY
Project Agency: FRRIKS CArvspA  Dateof Mapping: _ 92 -2 - 2%
Name of Mapper: ##R L /RE/#7£)2  Scale of Mapping: __ /- 5¢, 200
Editor: _ 4 AR PR
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5.2 Exposure Information

Once the resource materials are collected (in this project this included: aerial video imagery,
vertical air photos, topographic maps, charts and oblique aerial photos), the Exposure Units
were defined (Fig. 11). Three Exposure Units were defined in this case:

Exposure Unit 7/7—a general southerly orientation with limited fetches to the south within
Skincuttle Inlet but with maximum fetches exposed to the open Hecate Strait

Exposure Unit 7/8—mostly east-facing shore units and exposed to the extensive fetch
window of Hecate Strait

Exposure Unit 7/9—generally north-facing shoreline with a fetch window open to northern
Hecate Strait

Although there are small indentations and islets along the coast that have slightly different
wave exposures, these exposure units provide a reasonable first approximation of the wave
climate around the Copper Islands.

More detailed fetch measurements are then made for each exposure unit. The measurements
made for Exposure Unit 7/7 are schematically shown in Figure 12 and summarized in
Table 8.

Table 8 Shore-zone data entry fields - wave exposure information
WAVE EXPOSURE INFORMATION
Exposure Unit 1.D.: 7,/ 7 Associated Shore Units: z/ 7/ [/ 7o z/ 7-:'/5’
Waves — Maximum Fetch Direction (°): o 4

Maximum Fetch Distance (km): __ &2/ ? Knr
Shore Normal (°): 72

Fetch Distances (km): S <, s a3
(left 45°) (90°) (leftdse) _
Effective Fetch (km): 3. 2 Exposure Category:
Tides — Range (large): S.¢ Range (mean): f/. Fed
Table 9 Shore-zone data entry fields—shore unit information
SHORE UNIT INFORMATION
Unit1.D. - ~ Region: _& Unit Type: ___ &
Area: 7 Shoreline Type: Z Y/9€ RoCE rFe#r T, & Beagy
Unit: i Note No.: <77
Sub Unit: __/
Associated Exposure Unit: _?—,/ ?‘5_2. }'I = 7 — T
Unit Location — Start (lat, long): 2/ YN End (lat, long): 5_2 , .
Unit Length: _200m 13/ /- 62W intertidal Width: _80»m
Sediment Transport —  Source: Abundance: _S Direction:
Shoreline Change —  Type (A/S/E): _&.__ Rate (miyr): _7
Data Sources — Air Photo No.: B¢ 80085 -289 Ground Truthing: _©
NTS Map SheetNo.: /63 B/¢ Chart No.: J802
Videotape No: &A= 2/ -2 Tape Time: X.'03. 30
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