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MAJOR TIDAL HARMONIC CONSTITUENTS

This is by no means a complete list of all the possible tidal harmonic constituents, but itdoes ¢

the larger ones.
The “ratio” in column

2 is the amplitude of th
amplitude of the M constituent in the equilibrium tide. The “spee
the constituent in degrees per solar hour.

APPENDIX A

ontain all

e constituent in the equilibrium tide divided by the
d” in column 3 is the angular speed of

Description Symbol Ratio Speed
Mean value Z, — 0.0000 °/h
Annual constituent Sa 0.013 0.0411
(see section 2.6)
Semi-annual constituent Ssa 0.080 0.0821
(see section 2.6)
Monthly constituent M, 0.091 - 0.5444
(see section 2.6)
Fortnightly constituents M, 0.172 1.0980
(see section 2.6) MSy 0.009 1.0159
Diurnal constituents K, 0.584 15.0411
(section 2.5) 0, 0.415 13.9430
P, 0.193 14.9589
Semidiurnal constituents M, 1.000 28.9841
(section 2.5) S, 0.465 30.0000
N, 0.194 28.4397
K> 0.127 30.0821
L, 0.028 29.5285
T, 0.027 29.9589
Quarter-diurnal shallow- M, — 57.9682
water constituents MS, — 58.9841

(section 3.5)
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APPENDIX B

CANADIAN HYDROGRAPHIC SERVICE METR'C
FORM TWL-502/83 Temporary Gauge Data .. ...
NAME OF STATION
SECTION 1. DATUM COMPUTATIONS AND LEVELLING SUMMARY
SECTION 1A. BY RECOVERY OF PREVIOUSLY ESTABLISHED CHART DATUM. R
YFAR
Reference bench mark . . .. ...... [P m. above chart datum.
BM{a) .......... above chart datum .. ... BM{a) .......... above chart dstum ...
BMMb) .......... above/below BM{a) ... .. [ -} RPN above/below BM{a}) . . .. .: —
BMb) .......... abova chart datum | 8Mb) ... above chart datum [ ——
BM({a) .......... above chart datum ... BM{@ .......... above chart datum ...
BMbbY .......... above/below BM{a) ... .. P I :1 " [} B above/below BM(a) . . .. .: P —
8Mb) .......... above chart datum Y |BMDb) .......... sbove chart datum ——
BM . ............- bOVE ChAM datUm . . . o\ o ou v e m e o
Zero of staff gauge below BM . ... oo\t T —_—
- Zero of staff gauge + above/— below CHart UM . ... ... eowhven v er cer T T hd
Zero of automatic gauge + above/ —below zero of Staff GAUQGE . .. ... e R
- Zero of automatic gauge + above/—below chart BAIUM .« o v e oo evmie e —
SECTION 1B. BY TRANSFER OF A PREVIOUSLY ESTABLISHED CHART DATUM AT. {z)
USING OBSERVED HEIGHTS . oRr PREDICTED HEIGHTS (. (INDICATE).
MONTH OBSERVED HEIGHTS OBSERVED OR PRE- (—{2)=r= . ..........--- 20+ Yr=m= . ..........--
AT TEMPORARY GAUGE | DICTED HEIGHTS AT {Z)
(3)—{4)=R= .. ... ..o 4+ %R=M= .. ...
DAY HW. LW. H.W, LW,
ZERO OF AUTOMATIC GAUGE
REFERRED TO SOUNDING DATUM
=M .......... £ S R . Y—=m e
B e, bl 11 RSP =d=
DATUM FOR HEIGHTS IS HIGHER HIGH WATER LARGE TIDES
SUM
HHWAT at{Z) ... XF oo /R ...
MEAN
m 2 @ (@ Datum for heights above Sounding Datum
Zero of automatic gauge + above/ — below sounding QAU ()« oot e e s e *
Zero of staff gauge + above/ — below zero of AULOMALIC QAUGR . . . . - - oo ome e e e e
Zero of staff gauge + above/ — below sounding datum (8) o e [ —
BM . ... above 2ero of Staff QAUGE . .. . .. o .o e s [ P
Zero of staff gauge + above/ —below sounding BAIUM (@) -« o oo o e e P —
BM ... above SoUNding GATUM . .. ..o v o v e e i [
BM{a) .......... above sounding datum . ... ... BM({a) .......... above sounding datum .. ...
BM{b) .......... above/below B8M{a) . . ... .: o eMb) .. above/below BM(a) . -
BM(b} .......... above sounding datum I BMB) ... above sounding datum P —
BM{a) .......... above sounding datum ... ... BM{a) .......... above sounding datum ...
BM(bB) .......... above/below BM{a} . . ... .: e }BMbB) ... above/below BM{a) .. . .. .1 —————
BM(b) .......... above sounding datum - IBMIB) ... above sounding datum
*use appropriate signs. **From comparison Form 105-A.
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SECTION 2. GENERAL INFORMATION

NAME OF STATION . ... ... ... . LOCATION . oL i i e
PROVINCE .. ... . i LATITUDE . ............. N.LONGITUDE ................ W,
FIELD SHEETS AFFECTED . o ot v o i e ettt e e e e et e e e e et mm e s oo oo s e e e
TIME ZONE OF OBSERVATIONS + .. ... OR ...... PERIOD GAUGE IN OPERATION: FROM . ... ... .. TO ..
O, . AGENCY . ottt e e
MAKE AND MODEL OF GAUGE: . ........... ..o oo SERIALNO. . ........... TYPEOFSENSOR: . ...................
TYPEOFRECORD: . ....... .. ... RANGE OF GAUGE: . ........... m.

SECTION 3. TYPE OF RECORD OBTAINED AND LOCATION OF GAUGING SITE.

Year ........ TYPE OF RECORD: Continuous O or staft gauge readings: hourly Oor oo times daily O
The GAUGE WS J0CBIEA . . . .. oot it et it o e a T
Year ........ TYPE OF RECORD: Continuous D Or Staff gauge readings: hourly D OF e e it e times daily D
The GAUQE WS JOCBIBA - . - . . oo c e et st
Year . ....... TYPE OF RECORD: Continuous O or staft gauge readings: hourly Oor oo times daily O
The gauge Was I0CTEA . . . . . ... ...ttt
Year ........ TYPE OF RECORD: Continuous D Or Staff gauge readings: hourly D OF o e et times daily D
The Gauge WS OCBIEO . . . .. ..o ot e e e

SECTION 4. METHOD BY WHICH BENCH MARK ELEVATIONS WERE ORIGINALLY ESTABLISHED AND WERE MAINTAINED DURING
THE PERIODS OF OPERATION OF THE GAUGE SITE.

Year

Year

Year

SECTION 5. TABULATION OF BENCH MARK ELEVATIONS

. B.M. No. B.M. No. B.M. No. B.M. No. B.M. No. Datum
Date o.l.C. Establishment Used

SECTION 6. DATUM FOR HEIGHTS ... ......... sbove Sounding Datum . ......... above Chart Datum




SECTION 7. BENCH MARK DESCRIPTIONS

Chart Datum ... .....- m. below.
G.S.C.elevation . ......c.-cc
1GLD (1955) elev. . ... .- .o e e

BMcondition . . ... ... eee et

Chart Datum ... ...... m. below.
G.S.C.elevation . ......-c-.-0c0
IGLD (1955) elev. . ... ...

BMcondition . ... ...t

Sounding datum . .. .. .- m. below.
Chart Datum . ... ... m. below.
GS.C.elevation . .........c.--
IGLD (1955) elev. . ... .. .o-nece

BMcondition . ... . ... esee e

correct D

amended D

SECTION 8. SKETCH

correct D

amended D

30Vd

‘ON 34
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Form TWL-502/83 Temporary Gauge Data

This form combines a computation sheet for datums and Bench Mark elevations, 8 gauge history for past and present data and a Bench Mark

sketch with descriptions along with detailed instructions for standardizing its use. The gauge history will be supplied along with Bench Mark data

when required.
auge relative to chart or sounding datum.

Section 1. This section is for computing the elevation of all Bench Marks and the zero of the automatic g
d — below should be used throughout

The Bench Marks should follow the pattern indicated by the letters a and b, and the convention + above an

having careful regard to the exact context.

Section 1A. is used by successive parties when the elevation of Chart Datum below a Bench Mark is known. The elevation of all Bench Marks in

the net and the zero of the staff gauge are related to Chart Datum. The zero of the automatic gauge relative to the zero of the staff gauge is found

by comparing simultaneous readings recorded on the comparison form and hence the zero of the automatic gauge relative to Chart Datum.

Section 18. This section is used by the initial party to transfer Chart Datum from a place (Z) where it has already been established. The table should

be completed using the days with maximum tidal range available. The mean values are used a
(—) Sounding Datum. The zero of the staff gauge relative to the zero of the automatic

of the staff gauge is found relative to Sounding
er High Water Large Tides (HHWLT) datum
plying the HHWLT height difference

s indicated to compute r,R,m,M, and hence “d"* the

amount the zero of the automatic gauge is above (+) or below
gauge is found by comparing simultaneous readings recorded on the comparison form and hence the zero
Datum. The elevation of all Bench Marks in the net are then computed above Sounding Datum. The High
for height§ can be calculated using the HHWLT at (2) and /R as indicated. The HHWLT at {2) is found by ap|

at Z to the HHWLT height at the appropriate reference port. If this data is not published, it will be supplied by the Tides and Water Levels Section.

Section 2. All parties insest appropriate data (In sections 3, 4 and 5 all parties complete one section of each).

Section 3. Indicate type of record and insert a8 brief description of the site.

Section 4. Insert a brief description of the hod used for blishing the Bench Mark elevations e.g. water level transfer from 2" or levelling

run from Geodetic Bench Mark No. "CCX'"'. Similarly for successive years e.g., levelling run from controlling Bench Mark No. 1.

lishes them. St ive parties tabulate the

Section 5. The elevations of Bench Marks are accepted as those computed by the party which
results of levelling lines and identify the controlling Bench Mark with an asterisk e.g. 12.23%.

Section 6. The initial party inserts Datum for Heights. The calculation of this Datum in section 1B is a water level transfer and it is therefore referred

to Sounding Datum. Its elevation above Chart Datum will be entered by the Tides and Water Levels Section.

Section 7. The initial party inserts Bench Mark data and concise descriptions using the printed format. The elevations of Bench Marks are always

above Sounding Datum unless a Bench Mark elevation above Chart Datum has been used in the levelling run. Otherwise, elevations above Chart Datum

will be entered by the Tides and Water Levels Section. Photographs of each Bench Mark with their number and location marked, should be submitted

aiong with other gauge data. Successive parties insert the condition of each Bench Mark e.g., good, unreliable, destroyed or not jocated, and check
accuracy of descriptions making amendments if necessary.

Section 8. The initial party draws a sketch showing location of Bench Mark, automatic gauge and staff gauge, showing distances from conspicuous

fixed points. Successive parties check for amendments if necessary.




Aliasing, 3.6
Amphidrome, 1.10
Amphidromic point, 1.10
Amphidromic system, 1.10
Amplification, by funneling, 1.12
” , by reflection, 1.6

, by resonance, 1.6
, by shoaling, 1.12
Amplitude, wave, 1.2

” , harmonic constituent, 2.1,3.3
Amplitude modulation, 2.5
Analysis, tidal, 3.1

»  harmonic, 3.3
Aneroid, 6.5
Anti-cyclonic, 4.8
Anti-node, 1.3
Aphelion, 2.5
Apogee, 2.5
Arctic, 2.9
Ascending node, 3.4
Atlantic Ocean, 1.6, 1.10, 2.9, 4.8
Atmospheric pressure, 4.4

L1

"

Backsight, 6.17
Bay of Fundy, 1.6,1.12, 3.11, 4.6
Belle Isle, Strait of, 1.3
Bellows, 6.5
Benchmark, 5.9, 6.12
” , descriptions, 6.15
, special types, 6.14
” ., standard CHS, 6.13
Bore, 1.12
Bourdon tube, 6.5
Bubbler gauge, 6.6

”

Capillary wave, 1.2

Celestial sphere, 3.4

Centrifugal force (acceleration), 1.8

Centripetal acceleration, 1.8, 2.1, 2.2

Chart datum, 5.6

Circulation, estuarine, 4.9

Classification of tides, 2.9

Constants, harmonic, 2.1

Constituents, diurnal, 2.5, 2.7
” , harmonic, 2.1, 3

, long-period, 2.6,

, semidiurnal, 2.5,

, shallow-water, 3.

Continuity method, 8.13

Co-phase, 3.10

Co-range, 3.10

»
L3

11

3
2.7
2.7
5

INDEX

Coriolis force (acceleration), 1.8, 4.8
Coriolis parameter, 1.8
Cotidal charts, 3.10, 7.11
Crest, wave, 1.2
Crustal tilting (or movement), 5.5
Current cross, 8.8
Current drogue, 8.12
Current measurement, general, 8.1, 8.18
” , location and depth, 8.3
” , methods, 8.5
” , preparation, 8.2
, time and duration, 8.4
Current meters, moored, 8.6
” , over-the-side, 8.7
Currents, geostrophic, 8.17
Currents, inertial, 1.9, 4.8
»  ocean, 4.8
, residual, 1.11
, wind-driven, 4.2
Cyclonic, 4.8

”»

13

"

Data recorders, digital, 6.10
” , drum, 6.10
” , strip-chart, 6.10
” , tele-announcing, 6.10
Datum, chart, 5.6
»  for elevations, 5.6
»  Geodetic, 5.4
»  International Great Lakes (1955), 5.5
»  sounding, 5.6, 7.1, 7.2,13,74,7.5
Datum notes, 7.8
Datum of vertical reference, 5.1
Datum surface, 5.1
Deep-sea pressure gauge, 4.4,6.7
Deep-water wave, 1.4
Diaphragm-type pressure gauge, 6.5
Dispersion, 1.4
Distortion, shallow-water, 1. 12
Diurnal constituents, 2.5, 2.7
Diurnal inequality, 2.5
Diurnal tides, 2.5, 2.9
Documentation of records, 7.7
Drift poles, free-floating, 8.11
” , general, 8.9
” , tethered, 8.10
Drogues, current, 8.12
Dynamic elevation, 5.3

East Coast, 3.10, 4.8
Ebb, 1.11
Ekman, 4.2
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Electromagnetic method (currents), 8.16
Elevation, dynamic, 5.3

” , geopotential, 5.3
, orthometric, 5.3
Ellipse, tidal, 1.11, 3.7
Equi-geopotential surface, 2.4
Equilibrium tide, 2.2, 2.4, 2.7
Equipotential surface, 2.4
Erie, Lake, 4.3, 4.6
Estuarine circulation, 4.9
Estuary, 4.9
Evaporation, 4.7
Extrema, tide and tidal stream, 3.9

i1

Fall (of tide), 1.11

Float gauge, 6.4

Flood, 1.11

Flow, 1.11

Forced oscillation, 1.6
Forces, tide-raising, 2.1
Foresight, 6.17

Foucault pendulum, 1.9
Fourier theorem, 3.2
Free oscillation, 1.6
Freezing, 4.10
Frequency, 1.2
Frequency, natural, 1.6
Fundamental frequency, 3.2
Fundy, Bay of, 1.6, 1.12
Funneling, 1.12

Gaspé Current, 4.9
Gauge, bubbler (gas purging) type, 6.6
” , deep-sea, 6.7
, diaphragm type, 6.5
, float type, 6.4
» , sight (tape), 6.9 |
» . staff, 6.8
Gauge inspection, 7.6
Gauge operation, 7.1
Gauge record documentation, 7.7
Gauge shelter, 6.3
Gauge site selection, 6.11
Gauge zero, 6.23
Geoid, 5.2
Geopotential, 2.4
Geopotential elevation, 5.3
Geostrophic current, 8.17
Gore Bay, 4.6
Gravitational attraction, 1.8, 2.1, 2.2
Gravity, 1.8, 2.1
Gravity wave, 1.3
Gulf of Maine, 1.6, 3:11, 4.6
Gulf of St. Lawrence, 1.10, 2.9, 3.10, 4.8, 4.9

Half pendulum day, 1.9
Harmonic analysis, tidal, 3.3
” , tidal stream, 3.7
Harmonic constants, 2.1
Harmonic constituents, 2.1, 3.3
Harmonic frequency, 3.2
High water (HW), 1.2
Higher high water (HHW), 1.11
Higher high water, large tide (HHWLT), 5.7
Higher high water, mean tide (HHWMT), 5.7
Higher low water (HLW), 1.11
Hudson Bay, 3.10, 3.11
Huron, Lake, 4.6
Hydraulic method, 8.14

Inequality, diurnal, 2.5

Inertial circle, 1.9

Inertial current, 1.9, 4.8

Inertial period, 1.9

Internal tides, 1.7

Internal waves, 1.7

International Great Lakes Datum (1955), (IGLD), 5.5
Inverted barometer effect, 4.4, 6.7

James Bay, 3.10
Juan de Fuca Strait, 3.11

K, constituent, 2.5
Ks 7 , 2.7

L, constituent, 2.5
Lake Erie, 4.3, 4.6
Lake Huron, 4.6
Lake Ontario, 4.3, 4.6
Langara Island, 4.11
Length of record, 3.6, 6.1
Level surface, 2.4, 5.2
Levelling, 5.8, 6.16
Levelling, accuracy, 6.22
” , closure (closing error), 6.17
” , differential, 6.17
, equipment, 6.18
” , instrument adjustments, 6.20
, instruments, 6.19
, procedures, 6.21
, recording, 6.21
, terminology, 6.17
Long-period constituents, 2.6, 2.7
Long wave (shallow-water), 1.4
Long wave method, 8.15
Loop, 1.3
Low water (LW), 1.2




Lower high water (LHW), 1.11

Lower low water (LLW), L.11

Lower low water, large tide, (LLWLT), 5.6, 5.7
Lower low water, mean tide, (LLWMT), 5.7

. Lowest astronomic tide, (LAT), 5.7

Lowest normal tide, (LNT), 5.6

M,, 2.6
My, 3.5
MSs, 3.5
My, 2.6
M, 2.6
Mean lower low water (MLLW), 5.6
Mean low water, springs, (MLWS), 5.7
Mean sea level (MSL), 5.2
Mean water level (MWL), 5.2, 5.7
Mediterranean Sea, 4.9
Melting, 4.10
Merian’s formulae, 1.6
Meters, current, 8.6, 8.7
Mixed tides, 2.9
Modelling, numerical, 3.11
Modulation, amplitude, 2.5
? , phase, 2.5
Moncton, 1.12
Moon’s tide-raising force, 2.3

Ny, 2.5

Natural frequency (or period), 1.6
Neap tide, 2.8

Neuville, 1.12

Newton’s law of gravitation, 2.2
Newton’s law of motion, 2.2
Nineteen-year modulation, 3.4
Nodal correction (1), 3.4

Nodal factor (f), 3.4

Node, 1.3

Node, ascending, 3.4

Notes, datum, 7.8

Numerical modelling, 3.11

0,, 2.5
Ocean, Atlantic, 1.6
Ocean currents, 4.2, 4.8
Ocean, Pacific, 1.6
Ontario, Lake, 4.3,4.6
Orthometric elevation, 5.3
Oscillation, forced, 1.6

” , free, 1.6
Overfall, 1.12
Over-tides, 2.1
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P, 25
Pacific Ocean, 1.6, 4.8
Particle motion, 1.2, 1.4, 1.5, 1.7
Pendulum day, 1.9
Pendulum, Foucault, 1.9
Perigean tide, 2.8
Perigee, 2.5
Perihelion, 2.5
Period, 1.2
Period, inertial, 1.9
»  patural, 1.6
Petitcodiac River, 1.12
Phase, 1.2
Phase modulation, 2.5
Phaselag, 1.2, 2.1,33
Port Alfred, 1.6
Potential, tidal, 2.4
Precipitation, 4.7
Prediction, extrema, 39
” , tidal, 3.1, 3.8
Pressure, atmospheric, 4.4,6.5,6.7
»  hydrostatic, 4.4,6.5,6.7
»  wave, 1.4, 6.5
Pressure gauge, bubbler-type, 6.6
” , diaphragm-type, 6.5
Progessive tide, 1.11
Progressive wave, 1.3

R,, 2.5

Race, tide, 1.12
Range, 1.2

Rayleigh criterion, 3.6
Record length, 3.6, 6.1
Recorders, data, 6.10
Rectilinear flow, 1.11
Reduction of soundings, 7.10, 7.11, 7.12, 7.13
Refraction, 1.4
Regional relations, 3.6
Residual current, 1.11
Resonance, 1.6
Reversing falls, 1.12
Rip, tide, 1.12
Ripples, 1.2

Rise (of tide), 1.11
Rotary flow, I.11
Runoff, 4.7

S5, 2.5

S, 2.6

Ssa» 2.6

Saguenay fjord, 1.6
Saint John, 1.12
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St. John River, 1.12 Tide, diurnal, 2.5
i St. Lawrence Estuary, 1.6, 1.7, 1.8, 4.9 ” , earth, 2.2
“t St. Lawrence River, 1.12 ” , equilibrium, 2.2, 2.4, 2.7
5 Sampling interval, 3.6 ” ,internal, 1.7, 1.11

Seiche, 1.6, 4.6 ” , neap, 2.8
Seismic sea wave, 4.11 ” , semidiurnal, 2.5
Semidiurnal constituents, 2.5, 2.7 , spring, 2.8

”»

Semidiurnal tide, 2.5, 2.9 Tide race, 1.12

Set-up, wind, 4.3 Tide rip, 1.12

Shallow-water constituents, 3.5 Tide waves, 1.11

Shallow water effects, 1.12 Tide-raising forces, 2.1, 2.2, 2.3

Shallow water wave, 1.4 Time of turn, 3.9

Shelter, gauge, 6.3 Tofino, 4.11

Shoaling, 1.12 Tractive forces, 2.2

Short wave, 1.4 Transfer of datum, 7.1, 7.2, 7.3, 7.4, 7.5
Shubenacadie River, 1.12 Trois Riviéres, 1.12

Sight gauge, 6.9 Trough, wave, 1.2 ‘
Slack water, 1.11 Truro, 1.12

Sounding datum, 5.6, 7.1, 7.2, 7.3, 7.4, 7.5 Tsunami, 4.10

Sounding reduction, 7.10, 7.11, 7.12, 7.13 Turning point, 6.17

Speed, angular, 1.2

Speed, wave, 1.2, 1.4, 1.5, 1.7
Spring tide, 2.8

Staff gauge, 6.8

Upwelling, 4.2

Stand of tide, 1.11 Velocity, particle, 1.4, 1.5, 1.7

: Standing tide, 1.11 Vertical datum, 5.1

g Standing wave, 1.3

' Strait of Belle Isle, 1.3
' Strait of Georgia, 3.11, 4.8 Water transfer, 5.5, 5.8, 7.3, 7.4, 7.5
i Storm surge, 4.5 Wave, definition, 1.2
y Stream, tidal, 1.11, 3.7 Wave, capillary, 1.2
| Submission of records and documents, 7.9, 8.18 ” o, gravity, 1.2
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¥ Sun’s tide raising force, 2.2 , internal, 1.7
Surface wave, 1.2 , long (shallow water), 1.4
Surge, storm, 4.5 , progressive, 1.3
Sydney Harbour, 4.6 ” , short (deep water), 1.4
” , standing, 1.3

, surface, ,1.3

»”»

’”
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§

T,, 2.5 Wave number, 1.2

‘ Tadoussac, 1.6 Wave speed, 1.2, 1.4, 1.5, 1.7
§ Tape gauge, 6.9 Wavelength, 1.2

Tidal analysis, 3.1 Well, stilling, 6.2

r Tidal bore, 1.12 West Coast, 3.10

il Tidal ellipse, 1.11, 3.7 Wind set-up, 4.3

] Tidal potential, 2.4 Wind-driven currents, 4.2
4 ] Tidal prediction, 3.1, 3.8, 3.9

Tidal streams, 1.11, 3.7

Tide, definition, 1.1 Z,, 3.3

i [i

|
|

|




