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PREFACE

Fluctuations in the water level along the shores
of any body of water are of obvious interest and
concern to those who inhabit those shores — inter-
est in the cause and the nature of the fluctuations,
and concern over the possibility of flooding, dried-
out jetties, exposed water intakes, increased ero-
sion, reduced irrigation, etc. People who work on
or in the water or travel upon it are also congerned
with fluctuations in water level, although they may
think of them more as fluctuations in depth, being
involved in such tasks as navigating a vessel in
shallow water, drilling from an oil rig, or setting a
lobster pot. Of equal importance to some is the
horizontal flow, or current, the fluctuations in
which are frequently related to those in the water
level.

Along ocean coasts and in bays and estuaries
connected to the ocean the tide is usually the major
cause of fluctuations in water levels and currents,
but non-tidal phenomena such as wind stress, storm
surges, and atmospheric pressure may play impor-
tant roles as well. In lakes, even in large lakes such
as the Great Lakes, the tide has no significant effect
on the water levels. There is, however, one place in
the Great Lakes where the current is significantly
influenced by the tide. In Little Current Channel,
the narrow and shallow connection between Geor-
gian Bay and the North Channel of Lake Huror, a
reversing tidal stream of more than one knot in
amplitude may be observed in the absence of wind
and other non-tidal disturbances. This is an ¢x-
ceptional situation, and usually in lakes and rivers
the fluctuations in currents, as well as in water
levels, result from variations in precipitation,
evaporation, runoff, atmospheric pressure and
wind, and from basin oscillations called seiches. In
some inland systems the water level and flow may,
of course, be controlled by dams, or temporarily
backed up by ice or log jams.

The hydrographer’s interest in water level fluc-
tuations relates to his responsibility to provide
accurate depth information on charts. Since the
actual depths at a particular time depend on the
water level at that time as well as on the bathy-
metry, the depths shown on a chart must be referred
to a standard reference surface, or datum. This
chart datum is chosen as a surface below which the
water level will seldom fall, so that only rarely
could the actual depth be less than the charted

depth. Choice of a suitable chart datum requires a
knowledge of the nature of the water level fluctua-
tions over the region being charted: this knowledge
can usually be obtained only from lengthy observa-
tions of the water level. During the hydrographic
sounding survey the height of the water surface
above the chart datum must be determined, to per-
mit each sounding to be reduced by that amount to
provide the chart depth below chart datum. After
the chart is produced and in service, mariners,
surveyors, or engineers may still require to know
the water level above chart datum so they may add
it to the charted depths to obtain the actual depths.
Water level information for sounding reduction
is usually provided from temporary gauges es-
tablished in the immediate vicinity of the survey by
the hydrographic field party. Permanent water
level gauges are maintained at major ports and
other selected sites around the coast and on major
inland waterways to provide continuous water level
information for these localities. The data accumu-
lated over the years from the permanent and tempo-
rary gauges provide the basis for interpretation of
the water level characteristics, selection of chart
datums, and prediction or estimation of future
water levels. These data are available to the public
in a variety of formats through a central data bank at
the Marine Environmental Data Service (MEDS),
through various bulletins and publications (see
Bibliography under Canadian Hydrographic Ser-
vice), and in some cases as real-time data through
direct telephone communication with tele-
announcing gauges. For tidal waters, predicted
times and heights of high and low water are pro-
vided annually in the Canadian Tide and Current
Tables. A tidal block on the navigation chart tabu-
lates the extreme and average heights of high and
low water for various locations on the chart. On
navigation charts of non-tidal waters a hydrograph
is usually provided to show the average and the
extreme monthly mean water levels that have been
observed. No predictions are made for water levels
in non-tidal waters, but a Monthly Water Level
Bulletin for the Great Lakes and Montreal Harbour
gives, along with statistics of past observations, a
forecast of the monthly mean water levels for the
next 6 months within an envelope of error.
The hydrographer is also required to provide
information on currents where they may be of con-
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cern to navigation, particularly in restricted and
difficult passages. The gathering and publication of
information are more complicated and difficult for
currents than for water levels. This is because cur-
rents may vary in direction as well as intensity, they
may change in a very short distance under the
influence of the bathymetry, they may differ con-
siderably between the surface and the bottom, and
their observation usually involves offshore moor-
ings. Current information is provided on the
navigation charts where this is feasible. For many
important tidal passages the times and speeds at
maximum flood and ebb and the times of slack
water are predicted and published annually in the
Canadian Tide and Current Tables. Current in-
formation is also published in Sailing Directions
and Small Craft Guides in more descriptive form,
particularly when the information is difficult to
quantify or is based only on superficial observa-
tions or reports. In regions where the currents dis-
play great temporal and spatial variation, and
where these variations are understood, publication

of a Current Atlas may be required to represent the
information adequately.

The material contained in this Tidal Manual is
designed to provide the theoretical background
(Part I) and the technical instruction (Part II) neces-
sary for the effective performance of the tasks in-
volved in gathering and using tide, current, and
water level information on hydrographic field sur-
veys. In treating instrumentation and techniques
the emphasis is mainly on principles, with refer-
ence to manuals or other documentation for the
specifics of particular instruments or routines. It is
hoped that this will retard the advent of the Man-
ual’s obsolescence in the face of advancing tech-
nology. A minimum of mathematics has been em-
ployed, and an attempt has been made to discuss the
results in simple terms following any mathematical
development. A reader who is not comfortable with
mathematics is advised to read between the formu-
lae and to try to absorb the basic ideas, but not to
skip the sections completely.




