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One concept of the tide, as old as it_is simple, assigns to the high -
water at a given place a constant retardation after the transit of the moon
on the local meridian; a retardation commonly called by pilots the * establish-
ment of the port ™.

The harmonic method substitutes for this rather over simplified method
of the single establishment a summation of the partial tides or constituent
waves due to a certain number of fictitious bodies, of which the effects, in
each ‘locality, retain however the same very simple harmonic type and
give rise, after an analysis of several observations of the local tide, to as
many partial * establishments " as there have been envisaged partial waves
or constituents,

We call these “establishments * constant and specific for each const1tuent
wave for the given locality, their * harmonic estabhshment

Thls * harmonic establishment” is expressed, for each constituent tide,
as I have shown in various articles in the Hydrographic Review (*) by means
of one of the harmonic Constants extracted from the List, such as those

. . “ . . ° ! . .
given in Special Publication N° 26 of the International Hydrographic Bureau
. .
(1931-1942). It is equal to —%—, a fraction in which g° represents the phase-lag
of the tide expressed in degrees with respect tq the international and con-
ventional meridian of Greenwich; # being the.angular speed of the wave
expressed in degrees.

(*) See: “Hydrographic Review”
: Vol. XIV, N* 2z November 1037, pages 53-59.
Vol. XVI, N° 1, May 1030, pages 59-63.
Vol. XVII, N° 1, May 1940, pages 139-150.
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0
Otherwise stated, ‘% represents, in current hours, the constant retard-

ation of the high water of the specific constituent after the transit of the
fictitious body motivating the tide (See addendum N° g5 and the Preface
December 1940 of the Special Publication N” 26 of the International Hydro-
graphic Bureau, pages 3-7) this retardation being expressed in legal or
standard time.

“ The Harmonic establishments” in legal tinte or standard time being
furnished, or being readily deduced from the important data given for more
than 2200 ports and stations in the Special Publication N° 26 of the Inter-
national Hydrographic Bureau, the predictions of the tides are considerably
simplified by the use of the Calendar of the Fundamental Harmonic Tides
which we have published in these Reviews since the year 1940, for those
principal harmonic constituents which there is reason to believe will be
needed in practice..

-

This Calendar limited to the ten fundamental constituents M2, Sz, Nz,
Kz, K1, O1, P1, Q1, Mg and MS4, gives, in the form of monthly tables,
for each day of the year, the hour Tm at which the potential is a maximum
at Greenwich for each of these ten constituents. This time of Potential (or
static) High Water is calculated by the well-known formula :—

360" — (Vo +u) Tk
n° n'
in which k = 1, 2, 3, etc... P

Tm = 3600

In this Calendar we have given for each day only one of the times of
ngh Water of the semi-diurnal or quarter-diurnal constituents. The other,
or the others, are deduced by addition or subtractlon of the period shown
below for the varlous constituents.

M, 12 h. 25 m. Ky 23 h 56 m M, 6 h. i3 m.
S; 12 h. 00 m. O; 25 h 49 m. MS, 6 h. o6 m.
N, 12 h. 30 m. P, 24 h. o4 m.
K; 1t h. 58 mi Q; 26 h. 52 m.

In order to obtain the time of effective High Water for each of the
constituent tides, at the given locality, and expressed in the customary time
of the place; it suffices to add to the time Tm, obtained from the calendar
for the day in question and for the required constituent, its specific harmonic

establishment % for that place.

This establishment, & hours, is readily deduced from the harmonic
n

constant g, generally furnished by the lists or the tables in degrees of arc, by
the aid of permanent conversion table giving for each constituent the quantity



8 HYDROGRAPHIC REVIEW,

i— hours.  This permanent conversion Table was published in the “ Hydro-

graphic Review " vol. XVII, N° 1 of May 1940, pages 154 to 159.

The various Calendars of the Harmonic Tides which we have published
successively for the years 1940, 1941, 1942, 1943 and 1944 were established
in the following manner :—

The values of the arguments 360° — (V, -+ u) for the 1st of January
: n
and for the 1st of each succeeding month have been deduced from the
Tables 1 and III given on pages 60 & 61 of the Hydrographic Review,
Vol. XVI, N° 1 of May 1939 and which served as the initial basic figure
for the calculations for each month.

“

From one day to the next Tm was augmented, in each of the colummns
relating to the various constituent waves by the following daily increases :-—

Mo S2 Na Ks
+ som. 48 -+ om. 00 + 1h 18m. 99 — 3m. 93
Ki 0, Py : Q1
— 3m. 93 4+ 1h 4om. 16 + 3m. 95 4+ 2h 52m. 05 ~
My - MS,
+ som. 48 + 24m. 8o

On the other hand - care must be taken, in adding these successive daily
mcreases to deduct from the sum, when it has exceeded it, the figure cor-
responding to the periods as they are indicated above.

L

The tables I, II and III, being based on the mean value of the terms
in u.of the potential on the 2nd of July for each year, must be utilised
for each year up to the 32 of December inclusive, in order to insure, after
correction of the arguments, the continuity of the predictions from one year
to the next.

The Calendar published for the year 1940, having been calculated
without corrections to the arguments and being strictly periodic from one day
to the next, we can deduce from this Calendar, by simply re-copying from
the columns for each constituent, the natural normal sequence of High
Waters for a given constituent for a future time, and operating by simple
differences, amounting to only a few minutes, one can transfer the data from
one fraction of a month to another for the succeeding year; this greatly
facilitates the establishment of the Calendar for the subsequent years.

However, for the Calendar published for the years subsequent to the
year 1941, account has been taken in our publications of the variation in
the course of the year of the slowly variable terms (terms in u) of the
potential of the constituents K2, K1, O1 and Q1 *. This correction effects,

(® See : “Hydrographic Review”, Vol. XVIII, N° 1, May 1041, page 76.
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by never more than 8 to 9 minutes at the most, the time of High Water
of the constituent, and it varies ih value according to the position of the
Ascending Node of the Moon in celestial longitude, that is, from one year
to another. Consequently, the Calendars published since the year 1941, which
contain this correction to the arguments cannot be used, arithmetically speak-
ing, for the deductions relating to the subsequent years as may be done for
the year 1940.

1f one does not posses this Calendar; it suffices to note that the time of
High Water for the constituent Mz recurrs, within a few minutes, at the
same hour every 59 days;

That of N2 every ................. 48 days;
» Or » e 71 »
» QI » 103 »
» M4 » ooooiiiiiiaees 3700
» MSq4 » oo 59 »

The tables below give, during each of these periods, the sequence
of the specific High Waters for each constituent on the assumption that,
on the 1st day of the period, High Water will occur at 0 h. co m. They
therefore permit us to interpolate directly, by constant differences amounting
only to several minutes, the sequence of the times of potential High Water
for each constituent starting with the initial basic figures for each month
or fraction of month to which the corrections for the slowly varying part
of the potential have already been applied.

For the constituent Sz the partial tide recurrs at the same hour every
day.

For the constituents K2 and K1 the patential ngh Woater is retarded
by 4 minutes every day.

For the constituent Pr it advances by 4 minutes every day.

M, N,
00.00 0012 00.24 0036 0000  00.31 00.14  00.45
0050 0103  OLI5 01.27 01.I9 0L50 002 OL33 0204
01.41  OL.53 0205 0217 0238 0300 0221 0252 0323
02.31 0244 0256  03.08 03.57 0428 0340 0411  04.42
03.22 0334 0346 . 03.38 T0516 0547 0430 0530 060t
04.12 04.25 64.37 @ 06.35 07.06 0618 06.49 07.20
05.03 0315 03527 0539 0754 0825 0737 0808 0839
0533 0606 0618  06.30 00.13 0044 0856 0927 09. 58
06.44 0656 0708 0720 10.32 11.03 10.15 10.46 .17
0734 0747 07.50  08.II I1.5L 1222 1134  12.05 12.36

03.25 08.37 08.49 06.01

09.I5 0027  00.39 0952
10.06 10.18 10.30 10.42
10.56 11.08 11.30 11.32

11.47 11.59 12.11 12.23



-
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0,
00.00 00.46 00.25
01.49 01.28 01.07 02.35 02.14
03.38 03.17 07.56_ 04.24 04.03
0527 0507 0445 0613  05.52
07.17 06.56 06.34 08,02 07.42
09.06 08.45 08.24 09.51 00.31
10.55 10.34 10.13 1141 11.21 -
12.44 12.23 12.02 13.30 13.10
14.33 14.12 13.51 15.29 15.00
16.22 16.01 15.40 17.08 16.19
1812 17.51 17.29 TS? 18.38
2001 19.40 19.19 20.47 20.27
21.50 21.29 21.08 22.36 22.16
23.30 23.18 22.57 24.25 24.05
25.2§3 2507 2446 "00.03
Q
00.00 00.45 00.26 00.09 00.54
0252 0149 0337 0233 0L30 03.I8 0214 oOLIZ 0301 0L.57  03.47
05.44  04.41 0629 05.25 04.22 00.10 05.07 04.04 05.53 04.49 06.39
08.36 07.33' 09.21 08.17 07.14 00.02 07.59 00.46  08.43 07.42 00.31
11.28 10.25 12.13' 11.10 10.06 11.54 10.51 09.48 11.37 10.54 12.33
14.20 13.17 15.05 14.02 12.58 14.46 13.43 12.40 14.29 13.26 15.15
17.13 16.09 17.57 16.54 15.50 17.38 16.35 15.32 17.21 16.18 18.07
20.05 19.01 20490 10.46 1842  20.30 19.27 1825 2013 19.10 20.59
22.57  21.53  23.41 2238 2134 2322 2220 2117 2305 2202 2331
3549 2445 2633 2530 2426 2614 2312 2400 2557 2454 2643
M, MS,
00.00 00.12 00.00 0006 0012 0018
00.50  00.31 01.03  00.43 00.24 00.25  00.31 00.37  00.43
01.41 01.22: 0153 01.34 01.15 00.50 00.56 01.02 01.08
02.31 0212 0344 0224 02.05 01.15  Ol.2% ' 01.27  01.33
03.22 03.03 03.34 03.15 02.56 01.40 01.45 01.52 01.57
04.12 03.53 0425 04.05  03.46 02.04 0210 0216 0222
0503  04.44 0515 0456  04.37 0220 0235 0241 02-47
05.53 03.34 - 06.06 05.46 05.27 02.54 03.00 03.06 03.12
00.05 03.19  03.25 03.31 03.36
03.44 03.50 03.56 04.01
04.08 0415 0420 04.26
04.33 0439 0445  04.51
04.58 0504 0510 0516
0523 0520  05.35  05.40
05.54 66.00 06.05

05.48

—r—
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We reproduce hereafter the 12 monthly tables constifuting the Calendar
for the Fundamental Harmonic Tides of the Year 1944.

The following are the amplitude factors relating to the year 1944.
Onde Mg Sg NQ K-: . K1 01 P; Q1 1\‘1; MS4

Facteur 1.02 1.00 1.02 0.88 0.96 0.03 1.00 0.93 1.04 1.02

Sa S

1.00 1.00
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