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One concept o f the tide, as old as it is simple, assigns to the high 
w ater at a given place a constant retardation a fte r  the transit o f the moon 
on the local m eridian ; a retardation com m only called by pilots the “  establish­

ment o f the port

T h e harm onic m ethod substitutes fo r  this rather over simplified method 
o f the single establishment a sum m ation o f  the partial tides or constituent 
w aves due to a certain number o f fictitious bodies, o f w hich the effects, in 
each locality, retain how ever the same very  sim ple harm onic type and 
give rise, a fter an analysis o f several observations o f the local tide, to as 
m any partial “  establishments ”  as there have been envisaged partial waves 
or constituents.

W e call tFiese “ establishments ”  constant and specific fo r  each constituent 
w ave fo r the given locality, their “  harm onic establishm ent '

T h is “  harmonic establishment ”  is expressed, fo r  each constituent tide, 
as I have shown in various articles in the H yd rograp h ic R eview  (*) by means 
o f one o f the harm onic Constants extracted  from  the L ist, such as those 
given in Special Publication N° 26 o f the International H ydrograph ic Bureau

Q° ,

(1931-19 42). It is equal a fraction  in w hich g° represents the phase-lag

o f the tide expressed in degrees w ith  respect tq  the international and con­
ventional m eridian o f G reenw ich; n being th e-an gu lar speed o f the w ave 
expressed in degrees.

(*) See : “  H ydrographic R eview  ”
V ol. X I V , N " 2, Novem ber 1937, pages 53-59-
V ol. X V I ,  N " 1, M ay 1939, pages 59-63. %
V ol. X V I I ,  N ” 1, M ay 1940, pages 139-159.



P°
O therw ise stated, represents, in current hours, the constant retard­

ation o f the high w ater o f the specific constituent a fter the transit o f  the 
fictitious body m otivatin g the tide (See addendum N° 5 and the P reface  
December 1940 o f the Special Publication N° 26 o f  the International H yd ro ­
graphic Bureau, pages 3-7) this retardation being expressed in legal or 
standard time. 1

“  T h e H arm onic establishments ”  in legal time or standard tim e being 
furnished, or being readily deduced from  the important data given fo r  m ore 
than 2200 ports and stations in the Special Publication N° 26 o f the Inter­
national H ydrographic Bureau, the predictions o f the tides are considerably 
simplified by the use o f  the Calendar of the Fundamental Harmonic Tides 
w hich we have published in these R eview s since the year 1940, fo r those 
principal harm onic constituents w hich there is reason to believe w ill be 
needed in practice..

T h is Calendar lim ited to the ten fundamental constituents M 2, S2, N 2, 
K 2 , K i ,  O i ,  P i ,  Q i , M 4 and M S4 , gives, in the form  o f m onthly tables, 
fo r  each day o f  the year, the hour T m  at w hich the potential is a m axim um  
at Greenwich fo r  each o f  these ten constituents. T h is tim e o f  Potential (or 
static) H igh  W ater is calculated b y  the well-known form ula :—

Tm =  360" — (Vo +  u) +  k 3̂ 0°
n0 n 1 '

in which k  =  1, 2, 3, etc... p.

In this Calendar we have given fo r  each d ay  only one o f  the times o f  
H igh  W ater o f the semi-diurnal or quarter-diurnal constituents. T h e  other, 
or the others, are deduced b y  addition or subtraction o f  the period shown 
below fo r  the various constituents.

M2 12 h. 25 m. K, 23 h. 56 m. M4 6 h. 13 m.

■S* 12 h. 00 m. O i 25 h. 49 m. MS< 6 h. 06 m,.

Nn 12 h. 39 m. P, 24 h. 04 m.

Ks 11 h. 58 m  Q i 26 h. 52 m.

In order to obtain the tim e o f  effective H ig h  W ater fo r  each o f the 
constituent tides, at the given locality, and expressed in the custom ary time 
o f  the place; it suffices to  add to the time Tm , obtained from  the calendar 
fo r  the day in question and fo r  the required constituent, its specific harm onic

• 8° establishment —  fo r  that place.
n

T h is establishment, J L  hours, is readily deduced from  the harm onic 
n

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



hours. T h is permanent conversion Table w as published in the “  H yd ro ­

graphic R e v i e w ”  vol. X V I I , N° i  o f M ay 1940, pages 154 to 159.

T he various Calendars o f the H arm onic T ides which we have published 
successively for the years 1940, 1941, 1942, 1943 and 1944 were established 
in the fo llow in g  manner :—

T he values o f the argum ents 360° —  ( V 0 -f- u) for the 1st o f January

n
and for the 1st o f each succeeding month have been deduced from  the 
Tables I and III  given on pages 60 &  61 o f the H ydrographic R eview , 
V ol. X V I ,  N° 1 o f M ay 1939 and w hich served as the initial basic figure 
fo r  the calculations for each month.

From  one day to the next T m  w as augmented, in each o f the columns 
relating to the various constituent w aves by the fo llow ing daily increases :—

M2 S 3 ______N2_____  K'2

-f- 50 m. 48 -f- 0 m. 00 +  1 h. 18 m. 99 —  3 m. 93 

K i O i  P i  Q i

—  3 m- 93 +  1 h. 49 m. 16 4- 3 95 +  2 h. 52 m. 05 "

MSi
- f  50 m. 48 +  24 m. 80

O n the other hand care m ust be t^ken, in adding these successive daily 
increases to deduct from  the sum, when it has exceeded it, the figure cor­
responding to the periods as they are indicated above.

*

T h e tables I, II  and III , being based on the mean value o f the terms 
in u o f the potential on the 2nd o f Ju ly for each year, m ust be utilised 
fo r  each year up to the 32 of December inclusive, in order to insure, a fter 
correction o f the arguments, the continuity o f the predictions from  one year 
to the next.

T h e Calendar published fo r  the year 1940, having been calculated 
without corrections to the argum ents and being strictly  periodic from  one day 
to the next, we can deduce from  this Calendar, b y  sim ply re-copying from  
the colum ns for each constituent, the natural normal sequence o f  H ig h  
W aters for a given constituent fo r  a future time, and operating by simple 
differences, am ounting to only a 'few minutes, one can transfer the data from  
one fraction o f a month to another fo r  the succeeding year; this greatly  
facilitates the establishment o f the Calendar fo r  the subsequent years.

H ow ever, fo r  the Calendar published fo r the years subsequent to the 
year 1941, account has been taken in our publications o f the variation in 
the course o f  the year o f the slow ly  variable terms (terms in u) o f the 
potential o f  the constituents K 2 , K i ,  O i  and Q i  (*). T h is correction effects,

(*) See : “ H ydrographic R e v ie w ” , V ol. X V I I I , N " 1, M ay 1941, page 76.



by never more than 8 to 9 m inutes at the most, the time o f H igh  W ater 
o f the constituent, and it varies in value according to the position o f  the 
A scending N ode o f the M oon in celestial longitude, that is, from  one year 
to another. Consequently, the Calendars published since the year 1941, w hich 
contain this correction to the argum ents cannot be used, arithm etically speak­
ing, for the deductions relating to the subsequent years as m ay be done fo r  
the year 1940. .

I f  one does not posses this C alendar; it suffices to note that the tim e o f 
H igh  W ater for the constituent M 2 recurrs, w ithin a few  minutes, at the
same hour every 59 d ays;

T h at o f N 2 e v e r y - .......................................  48 days;
» 0 1 » ............................................  71 ))
» Q i » .......................................  103 »
» M 4 » ........................... .. 37 »
» M S 4  » .......................................  59 »

T h e tables below give, during each o f these periods, the sequence 
of the specific H igh  W aters fo r each constituent on the assum ption that, 
on the 1st day of the period, H igh  W ater w ill occur at o  h. 00 m. T h ey  
therefore perm it us to interpolate directly, by constant differences am ounting 
only to several minutes, the sequence o f the times o f potential H igh  W ater 
fo r each constituent starting w ith the initial basic figures for each month 
or fraction o f month to which the corrections fo r  the slow ly varyin g  part 
o f the potential have already been applied.

F o r the constituent S2 the partial tide recurrs at the same hour every
day.

F o r  the constituents K 2  and K i  the potential H igh  W ater is retarded 
by 4 minutes every day.

F o r the constituent P i  it advances by 4 minutes every day.

M 2 ' - N 2

00.00 00.12 00.24 0036 00.00 00.31 00.14 00.45
00.50 01.03 01.15 01.27 01.19 01.50 01.02 01-33 02.04

01.41 01-53 02.05 02.17 02.38 03.09 02.21 02.52 03.23
02.31 02.44 02.56 03.08 03-57 04.28 03.40 04.11 04.42

03.22 03-34 0346 . 0358 05.16 05-47 04-59 05-30 06.01
04.12 04.25 04-37 04.49 06.35 07.06 06.18 06.49 07.20

05-03 05-15 05.27 05-39 07-54 08.25 07-37 08.08 08.39

05-53 06.06 06.18 06.30 09.13 09.44 08.56 09.27 09.5&
06.44 06.56 07.08 07.20 10.32 n.03 10.15 10.46 11.17

07-34 07.47 07-59 08.11 n .5 1 12.22 n -34 12.05 12.36
08.25 08.37 08.49 09.01

0915 09.27 09-39 09.52

10.06 10.18 10.30 10.42

10.56 xi.08 11-30 11.32

n -47 n -59 12.11 12.23



O,

00.00 00.46 00.25

01.49 01.28 01.07 02.35 02.14

03-38 03-17 02.56 04.24 04.03

05.27 05-07 04-45 06.13 05-52

07-17 06.56 06.34 08,02 07.42

09.06 08.45 08.24 09-51 0931

10-55 10.34 10.13 11.41 II.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

18.12 17-51 17.29 18.57 18.38

20.01 19.40 19-19 20.47 20.27

21.50 21.29 21.08 22.36 22.16

23-39 23-18 22.57 24.25 24.05

25-28 2507 24.46 00.05

Q t

00.00 00.45 00.26 00.09 00.54

02.52 01.49 03.37 02.33 01.30 0318 02.14 01.12 0301 01.57 03 47

05-44 04.41 06:29 05-25 04.22 06.10 05.07 04.04 05-53 04.49 06.39

08.36 07-33 09.21 08.17 07.14 09.02 07-59 06.46 08.45 07.42 09.31

11.28 10.25 12.13 11.10 10.06 n -54 10.51 09.48 H -37 io-54 12.33

14.20 13-17 1505 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 I7-38 i 6.35 15-32 17.21 16.18 1807

20.05 19.01 20.49 19.46 18.42 20.30 19.27 18.25 20.13 19.10 20.59

22-57 21-53 23-41 22.38 21-34 23.22 22.20 21.17 2305 22.02 23-51

35-49 24-45 26.33 25-30 24.26 26.14 25.12 24.09 2S-.57 24-54 2643

m 4 m s 4

00.00 00.1a 00.00 00.06 00.12 00.18

00.50 00.31 01.03 00.43 00.24 00.25 00.31 00.37 00.43

01.41 01.22.- 01.53 01.34 01.15 00.50 00.56 01.02 01.08

02.31 02.12 02.44 02.24 02.05 01.15 01.21 01.27 0133

03.22 03.03 03-34 03-15 02.56 01.40 01-45 01.52 01-57
04.12 03-53 04.25 04.05 0346 02.04 02.10 02.16 02.22

0503 04.44 05-15 04.56 0437 02.29 02.35 02.41 02.47

05-53 05-34 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

0408 04.15 04.20 04.26

04-33 04-39 04-45 04.51

04.58 05.04 0510 05.16

0523 05.29 05-35 05.40

05.48 05-54 06.00 0605



W e reproduce hereafter the 12 m onthly tables constituting the Calendar 
fo r  the Fundam ental H arm onic .Tides o f  the Y e a r  1944.

T h e fo llow in g are the am plitude factors relating to the year 1944. 

Onde M , S s N : K ; K i O , ? !  Q i M.( M S 4

Facteur 1.02 1.00 1.02 0.88 0.96 0.93 1.00 0.93 1.04 1.02

S a S .„  -

1.00 1.00

H . B.
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