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Vocabulary Concerning Tides BR{%#i%ifiE

General Description of the Phenomenon XI$HE:
Sea Level or the Level of the Sea (considered at any moment) ¥ =k #EZFH
(45fEMIFEmE )

Medn Sea Level (M. 8. L )is the average level at the sea as alculated from a

long (series)of observations obtained at equal intervals of time ZE¥#EH
Fe V1 Bh e B R PTG R SERE R 2 28 1 v T
The rising tide ¥#F Standard time, S. T. or Zone time FEIERFERRAIRY
The mpE,bm tide #RRE Local meam time L. T. ¥ bR
High water H W. & Greenwich mean time G. M T PRy
Low water L W {K#§ Time Kept %wﬁw.%.



The stand of the tide {5y Legal time %€ IR

High water stand 2 #{E5 Summer time HA4E:

Low water stand KBS Duration of rise F#Hitjnsi

The time of high water /& #AlF Duration f fali P54 R0

The time of low water {KiBi¢

Plane of reference or datum F:IETH

Chart datum #fE AR

The hcight(of the tide) is the vertical distance at any moment between the
water level and chart datum. g (RZEAL (IR B B AL 26T B 2 5 AR IR B

The rise is the height of high water (above chart datum) ¥iFt (R BIZE
(A ¥Em E)

The height of low water(above datum){EKEiE B ( AEERE )
£ @ 101




B2 2 8 ] O%
The height of the tide at any moment %8 ZEFEf] =30

Hrw range, i. e. the difference in height between the levels of successive high
and low waters M (R0 WK WA PR A RS 2 5 B

The height of mean sea level above chart datum: AQ 235 U T o EEAE IR AL B
m_EWEE AO

A tide pole /KR

A tide gauge EpmAzE

An sutomatic tide gauge FBjERNER

A registering tide gauge [iERIMER

Zero of pole /KR B

Zero of gauge EGHiRET

Tidal datum #§% K ¥Em




Bench mark JKHEEESE
Ordnance datum EeE ¥R
Height of (*) datum above ero of gauge or pole
(Tidal, ordnance, chart etc )
() Eze s EAKR i 8 LA T
*(HY.EE,BEH %)
I1. Currents. ¥
Tidal stream #if
Current (not tidal) g
Permanent current =7 #ift
Drift current BXHt ( B/E KT 422 #53 )
The flood (stream) ¥k——When the stream turns within an hour

£ B 10¥



E R 2R | OK
The ebb (stream ) % —of the corresponding stand of tide. i — /R e %
Slack water Bk
Turn of the current Reversing of the tidal current. K%

Set, Direction of the stream ( #ZH MW ) Wl

AZozmvlmombm stream Ju]dbk ik

Ingoing stream _wu_wamm.

Outgoing stream T[54} 3

The rate of tidal stream (velocity of tidal current) ( ¥y E=E )

Knot # 58, Average rate Z5¥gzE
2 Knots springs, 2 Kn. Sp 2 A To slacken J¥iHk, Bt
1 Knot Neaps, 1 Kn. Np. 1 /i Rotary tidal streams fEidsH

5t03Kn 56 %38 Tidal race 2§



Spring rate JKi§s Overfalls £

Neap rate Bz Tide rips WK @AFiEZ
Eddies i3 Whirlpool #Edk, ik
ITI. The Astronomic Elements K EE 4L 5
The moon k& Full moon &
The sun 4B Last quarter F3%
The lunar month 4B The moon’ age FH@h

Lunation kK&f& ( 2—M@H ) The moon day *f2H
Moon’ phases & i8R A lunar day (24h50m approx ) k2B~ —H

New moon #j (K =1+HNEBE+2)
First Quarter k3% The time of moon’s transit ( A2 H Ku¥ )
Upper L%

£ ¥ 1o+



E R 28 110
Lowe TF4
Perigee LB ( BEPRLHIRZE)
Apogee 3% B ( F B BRARE o 2B )
Perihelion f B (47 Bt B RABESHR T2 )
Aphelion 3% HE (17 EoiE 2 SUBBRIEMREZE )
Moon over Equator AATIRHE |
Maximum Declination “W%MMW ﬁmn%wmﬁ%
Syzygy ¥
Quadrature %% (R FTEME)
Equinox &K%
Equinoctial &7k 234 2h64
Solstices —“EH (HELE)



Solsticral — %56

The moon’ transit KPR ( KIRFB T4 )

The mean equinoctial syzygy i. e a syzygy at which the sun and the moon
would b both over the Equator and at their mean distances from the
Earth. 758 S5 7025 52500 W3S , 60 AR5 KIS ¥ 47 7058 Bt BRk 2 ¥ SE 8 2 9122

Th 8 nding node FHZTy EZTE

Parallax iz

Mean distanc Z5#yPE s

IV. Range and Levels. 7KZ5 & gEf
The range of the tide; i. ¢. the difference between the heights of successive

high and low wat rs. 25, B0AE 64 & BMERIARE 2 55 B

Half range or semi-range 4z
- Il
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The rise of the tide(height of H. W.above datum)i#iFt (2w L)
Springs(Sp ) ki Equinoctial tides 4E5i Meteorological tides $E %
Neaps(Np.) /A Solsticial tides —FE ¥ Ordinary springs 7 K#8
Spring tides &#§ Declinational tides Fi#&#§ Ordinary neaps T ¥l
Neap tides /@8  Tropical tides [ Equinoctial springs 425k
Spring Rise, is the difference between the level of M. H. W. S. and of the
Datum of the chart XK#iF, B #EEAEERERY KNS HEMAEZEK
Neap Rise is the difference between the level of M.H. W.N. and the Datum
of the Chart. /#iF, B #s(& A1 18 [ B 8¥ R # il AR 2E 2 B
Spring Range=M H. W. 8~M. L. W. 8; when the datum of the chart coin-
cides exactly with M. L. W. 8. then Spring Range=S8pring Rise. Xzt =
25 1 SR A S 9 TG DR = 2 8 KW V6 1 o i ) Y B B T A 2R 3 KRG VB o Y



=N i

Neap Range=M H. W. N-M L. W. N. ANfi3s=25 }057 BI T IR 3 25 2 /o 88
K8

Mean range=M. H. W.-M L. Z5#ifi3 =254 i {0 iR 2 20 2 A 10

Mean Emmﬂmmmmw of M. H. W. above the datum of the hart. ¥ i#F=#EE
FAETE T _b2B 3 o W2 o

Mean pring rise=height of M. H. W. 8. PE KT = KB B

Mean neap rise=height of M H. W. N. Z5#y/iFh=253 N 082 7

Mean spring range, M. S. R.=M H W. S-M. L. W. 8. Z#y k=71 %
3 5 TR IR 2 2P Y K R T

Mean neap range, M. N. R.=M. H W. N-M L. W. N. PHANRZE=FH S
BT Y/ BERE

£ B 1im



g R AR 11
Half mean spring range Z5¥y K42
Approximate rise is approximate duration of rise BRSHEE {FHIFI R 2 HEB
The “Unite’ de hauteur’ (U)of port is the rise of the high water following
the ‘“mean equinoctial syzygy” above mean sea level after number of
hours equal to the age of the tide
U=HM,+HS +HK,(*)
(*)Semi range of M,, S, & K, tides.
(U) Z 42 F RS/ BHE B AR T RRE T Mt 258 ( 55
SRNE ) AP EE LR
(UM 8 & Ky(*)
(M. 8 & K Z4#=

The Coefficient of the Tide or Centiéme de la marée isthe ratio between the




semi range of the tid on a given day and the Unite de hauteus’,. The
coefficient:~
026 corresponds approx to the minimum of the coefficient
0.43 orresponds approx to ordinary neaps
0.94 corre pond approx. to ordinary springs
1.00 orrespond approx to th meam equino tial syzygy.
1.17 corr sponds pprox to the maximum of the coefficient
1.20 corresponds approx. to the French chart datum #¥I%{RE ¥ B4 ¥
Z @ Hm,+Hs,+Hk, {22 a5 BT
0.26 ¥IAltREE R
043 FIA=3H /) 8
0.94 Ma=HH K
£ u 1w
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100 M 4EHFIETH NG
117 MAFREZBRAR
120 MAEREGR AEXER
The ratio between the Solar and the Lunar semi-diurnal partial waves,i.o the

ratio of semi ranges

H|HBD
HHmn

oKEB % 4R E BSR4 F B — AR 2 L e

Mean (or ordinary)High Water (M. H, W.) is the average height of high water
taken over a long period. ¥y M4 —E 5 4 R IS 15 W2 B

Mean (or ordinary) Low water (M. L. W.) is the average height of low water
taken over a long period Zsy{EMAZE— 5 V] B RIS 2 1K 902 B



Mean (or ordinary) high water springs (M H. W. S.) i. e. the mean height
of high water at springs is the average height of high water at springs
taken over a long period.

(See also: spring Rise) 253 Kk IR E—E RV R AXEESEZFEEE (K
FFE)

Mean (or ordinary)high water neaps (M H. W. N), i. e. the mean height of
high water at meaps, is the average height of high water at neap taken
over long period

(Be also: Neap Rise) 2z /i iR IE— e B0 A MR 2 B B (9
TR _E)

M an(or ordinary)Low water Springs(M L. W S.) Zss#yki ( S ) 1K

Mean (or ordinary)Low Water Neaps (M L. W N) ZE#5/# ( ) K9

E = 11®



E » 28 11K
Mean Higher High Water(M. H. H. W.)is the mean height of the higher of

the two high waters of each day taken over a considerable period of
time. 2534 i BAGR 20— 390 P R0 46 T 2 50 R Bt 1 2 I i 2R 1 2 B

Mean Lower Low Wat (M L.L W )is the mean height of the lower of the
two low waters of each day, taken over a considerable period of time Zs
B —E R M A B W XESP R IEZ BT Y 2%

Mean(or Half)Tide Level(M T. L.)is the mean botween the levels of M H.
W.and M L W. determined from long series of observations,

(Somewhat different from mean sea level) Z5¥g¥liTH ( Bl ) & B IRIEN 88
A E s rsESRERETHZHE (R HEHEER )

Mean Level (M L) is the best (approximate) ‘ﬂ&nm M T. L. availgble,

Apsroximate formulae:~(*)Zs¥7KE#)5U2R ¥ B AR



Z XKt T
$(H +H +hy+h,)
1(H +2h;4+2H +2h +H,)
25 (ho+4h; +8h,+3H,+4I +H,)
(®)H and h are successive heights of H W & L W, H Kh ffaiikz &8
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Monthly See Level f§A 5

Yearly Sea Level e HEZP

The Indian Springs low water:— &) B RKEIERI @~
Ao-(My+8,+K,;+0,)

Low water equinoctial springs. 7425 7B KHEME A d

The low st possible low water. S KAK ¥
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High water mark &8
Hum?E for reduction of soundings. M EBEH
V. The Intervals. [HIf&
The Age of the tide is the interval between the time of New and Full Moon
and the time of the mext spring tide. NRES {%¥JSIBF A NNFARTE 2 ROMA
=125 (Km —Ks,). ()

(*)Km, and Ks, are phase lags of M tide and S tide respectively.
Km Xk Ks ARBREEAZM kS @I

Lunitidal Interval is the interval between Moon’s transit and the next follow~

ing H or L. Tide (L. T. I.) i. e. Hour angle of the Moon at the instant

of the tide A ¥ RM A f% ACKa v 7K IR SR4S:S0L A4 75 9 B 1K R AR IE -2 F1BA
Mean lunitidal interval. Z33y B ¥¥REA



High Water Lunitidal, interval i. e. the interval between Moon s transit and
the next following High water. 587 6 il B (% A v K e S 5 WP AR S
Z BB

Low Water Lunitidal Interval, is the interval between Moon,s transit and the

next following Low Water. {58 I 18 RIBR 6% Acks v K I 52 6 gt {EC VOIG AREE -2 B
B

Priming-the tide primes from springs to neaps, “&5 lunitdal interval is less thar
the average over this period #&3t] EI kWAL 2 /A2 A #RA B BE A 1 B o
223 AR )

Lagging the tide lags from neaps to springs, the lunitidal interval is more than
the average over this period B EANBALAZEKIEAZ A BARIBE KA LI

2 AR
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S mi mensual inequality of times is the difference between the greatest and
smallest lunitidal interval 4= B 3EBIAEE, B8Rk B2 s W PR 4022 B
Mean High Water Lunitidal Interval (M H W. I ) : this is the lunitidal
interval on th days of springs and neaps=average of 12 H. W. intervals.
FHEHABMEE ( FHEMEE ) ek /2 AR = 127 8B 225 5 B

Mean Low Water Lunitidal Interval (M L. W. L)+ is the interval between
Moon’s transit at a place, and the next low water on the days of springs
and neaps=Average of 12 L. W. intervals. 255 {5 5 #8RE (5 S8 ARG )
F7 AR P R IRF B /NEA B8 B SR Z BB =12 (ESRBEZR 2 B

Mean higher high water EE&Q,&_ interval

( )referred to the upper transit for North declination of the Moon referred to

the lower transit for South declination of the Moon



(b)referred to the lower transit for North declination of the Moon. referred
to the upper transit for South declination of the Moon 25y #i A #MBA

() KEEATAL Rk L 05 R
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KEEATHE RE LA PR
Mean Lower Low Water lunitidal interval ZR¥{%¥8 F AR

High Water Full & Change (H. W F. & C.) this is the lunitidal interval on
the days of new or full Moon(i. e. the time of high water on those days)
i. e the lunitidal interval at transit O"—12"
(H W.F & C.=M H. W. L in the case where the age of the time=0) ¥j
SHEE P EZ AW ( Y A 2SR ) AR PREEFEL T
E % 11w
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Low Water Full and Change (L. W. F. & C.);is the interval between Moon s

transit and the next following low water on the days of new or full

Moon. FISEEN 4R35 B A b R Ry SR 2 (KRR AREE 22 R
High Water Quadrature ( H. W. Q. v%.ﬁpo high water lunitidal interval at

transit 6 hours JESREEIGR A PR AR ZE#A B
Low Water Quadrature ( L. W. Q.) is the low water lunitidal interval at

transit 6 hours ¥ RAKEHGR AR bR N/NREZAEHE A SRR

Vulgar (or Common) Establishment of the Port. is the average lunitidal interval

on the days of Full & Change; i. e, the actual time of the first High
Water after apparent Noon of the day upon which the Moon passes the
Meridian at the same instant as the Sun; i. e. it is the H. W. F. & C I}
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The Corrected establishment of the Port is the lunitidal interval on the day

when the high water is actutlly caused by the Moon’s transit .dmwum coin—
cident with the Sun’s; i . the day of Spring tid s (one two or three
days after Full & Change)according to the age of the tid This is the Vu-
lgar Establishment corrected to take into account the age of the tide.
ﬁ&@ﬁ@ﬁﬂ%%*ﬁ@\wﬁx_mLuwm_ﬂmm%mmﬂmm@Nm,@“Fmﬁm__ﬁﬁunﬁm@ﬁ»g
M ME—=H% ) B RREE Rz
The Mean Establishment of the Port, is the mean of all H W, lunitidal int r-

vals in a semi lunation(a fort-night)
Itisthe M H. W 1
£ & 11H
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Practically it differs but slightly from the Corrected Establishment. 3 #5251 i)
BG4 R (WK ) &% 860 3 MBS 2 &
Y R R
BPE L2 YR I 25 U TE N B AR 2 S

Th awmﬂ&uﬁmrsma du Port” ( French ) is the apparent time of High Water

next following the Moon s transit on  day of Mean equinoctial syzygy”;
i. . the Iligh Water Interval on the day of Mean equinoctial syzygy”.
It doe not differ very much from the Vulgar Establishment or H. W. F. & C.
RBWMRINGZE (2 ) 2P A5 B S F e PR B AR iE  5 W E 2 9
ERTAEH A H 25 A
The “Fundamental Tidal Hour” of the Port is the time of High Water in this

Port at the instant of syzygy in the case the age of the tide is nil.



This corresponds to the Mean Establishment if the age of the tide be disre-
garded. 3 Ak Ac N TR 48 BE 0% 3L AR 09 2 I LIRSS A T 22 o 1IN 3 08 i A € )

) B AT TREE B T IR iR AR 2R Y B e 2
VI Reference and Differences #EHE fz5d &

Standard Port or Reference Station fo which full predictions are given in the

Tide Table (Port f Reference) tEAEHEEh £R2HRR, MW AR LERPREHESR
Secondary Port or Subordinat Station. ZXEZHETME kA
Tidal Constants (non harmonic) #§7%# 8 ( FERAH B )

H W F & C interval $J%1 &K

L. W. F. & C. interval % /KHRRABE

Height of M H W 8 Z5yithies Wi

Height of M L W 8 ZsyyAHiERiE

' B 1$
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Height of M H H. W 5% 518
Height of M L. L. W. Zp#{E{KLE
Height of M. L Z#y/Ki
Tidal difference, i. e the correction to be appiled to the times and heights of

a Standard Port to obtain times and heights for a secondary port. i 51
PSS TERC B B8 2 SRR 5 TS T R

H W. time difference at F & C ( difference of time H. W. at F. & C ) Mg
iRz 2250

H W time difference at quadrature TR e 2

L. W aim differenc at F. & C $S{E#E 29

L. W time difference at quadrature i S{ERINF 2 20

Average nigh water time difference R e 2 B



Average low water time difference Z5#{ENE: 22 3
H W .height difference at springs kil ¥ B2 2% 1)
H W height differen e at Neaps /ilBegs i B 2281
L W height difference at springs JKiBFFHE #5225
L W height differenae at Neaps /BRSNS B 225
VII Types of Tides ¥R %
Semi-diurnal tides 4= H i
Diurnal tides H i#igH
Diurnal inequalities H i f%g
Ratio of Ranges #§7 bz
Ratio of Rises #iFfHz=
Single day tides —H ¥
£ % 1M
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Tropical diurnal inequality — 3 H @RS

Quarter diurnal tides %R H B

Double half day tides %4 H 5§

( Age or) Phase inequality of height i. e. : the variation in the height of H.
W from Springs to Neaps. From { (M.+8) to ¥ (M,—8)

B A2 B B KA 3 N A S i

(Age or)Phase inequality of times i, e. the variation in the lunitidal interval
from Springs to Neaps. % @5 A% 2 MRS &) I i 2 A H HB RS 2 i

Lunar anomalistic semi-diurnal inequality of heights i. e. the variation du to
the distance or parallax of the moon AR A4 BB AL 2 80 o N ke
S B iR B

(N2)



Solar elliptical or anomalistic inequalities. & BB#¥%[E me‘m__wa*mm
Lunar(and Solar)tropical semi-diurnal inequality of heights i e difference in
range due to D clination.
KEE (KK ) EEBS FBEASEZBRRE ( BB ) T2 R MHiEse
&
(K.)
L nar tropical diurnal inequ lity f height i e the differenc between the
levels of H. W. of two suc essive tides due to Declination
AR 1o Bk H B2 W0 R AR AT TR o SR 1) AR L 108 4 R
(K, Oy)
Solar di rnal inequality of height BB H B2 R
(K P)
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Annual inequality or Seasonal changes in seal evel F4E FREELEE B HB R

[iF]
Mixed Tides B2 Head of the Tide %5
Seiches. sk X #/KE 2 B8 Tide Harbour ##i#
The Gulder ) Freshet jE&
Bore or Eagre ¥iisk iRl Low Water mark {55

VIII. Harmonic Analysis of Tides FHFn4#risisy
Tid generating potential ¥ )& B)%:
Tid producing force FHHRIE
Equilibrium theory #5583
Equilibrium Tide ¥3fi7ig8
Harmonic constituents of the tide Wi¥%FMFIBEHK




A eodmagmuaw WW

A component

A tidal wave ¥
A smgw B
A tidal) #§

A satellite FE¥A,FHER

The speed of the onstituent(nor6) ZEFEHE

Period )i Cotidal hour [F#RRE
Cotidal day R#iH Component hour 4@k
Compon t day ##iR Th equilibrium argument 85|18

The argument at epoch Oh FBICHFFH RS
The increment &
The sutlix of the constituent ZBF 2%t
Harmonic onstants #F17 8
£ = 1mm



EX B | mMe
Mean semi amplitude ZR¥g4: 5 H
The phase (nt-R) &
The phase lag R (or phase at the time origin) & EE:Ef ( JEAEISTEE )
Astronmical constituents KILHEHK
Fundamental tides Z:Z<i§
Lunar tid KK #
Solar tide kBB
Over tides 48
Compound tides #1428
Mean (or principal ) lunar semi diurnal tide M 253y ( k=3 ) k4 HA
]
Mean (or principal) solar semi diwinal tide S Z5¥y ( Bk3B ) kB HEE



Larger lunar elliptical or parallactic semi diurnal tide N K& AH§EISRMA24¥H
Luni solar declinational semi diurnal tide K, K& FEH AN
Luni sole d linational diurnal tid K, S&-4BB R H B
Lunar declinational diurnal tid O Jkf&iR&EH A8
Solar d clinational diu nal tid P kB H B8
L rgor vectional XEW (A BZ%5M A AHE L ZERDBRARTHZN)
Smaller eve tional /Eilh
Quarter diurnal tides %R H 3B iH
Six diurnal tid 75 H3E#H
Shallow Water constituents REFiHE K
Long period constituents % 1i¥§ZEHR

' ¥ iR



Meteorological tides $& 5% M
Free o cillation H gaiz®y
Forced oscillation JEE 15 B)
Stationary wave ¥
Resonance (re ponse) RiHE ( SZiRBHZFIME )
IX Tidal va&.oﬂob. BAMAER
Methods of Prediction FB¥RIMERE 1k
The Equation method H&BX ik
The method of Variable Differences $ %25k

The Harmonic Method &fnpk
Tidal urve % IR
Hourly heights 4/ NRed) B

I mi



Interval from high water &% RipA

Tidal diagram % E

Table of simultaneous differenc  [F]HEs%E P

Tid Tables %

Tid predicting machine, or Tide Predictor M¥iyH:ath SR iE
Perpetual Tide Table sikf&ii%

Tidal charts %w%@wm.

Cotidal line [7)#B{R

Cotidal lines for tim s (Lines of equal tidal lag) [F]iRRs&R ( [F13R3E F5R )
Cotidal lines for heights (Lines of equal tidal range) 7% & ( FIEE2E4: )
The progression of the tid WRZ#:R

Amphidrome #€3RHHER
£ B IRUES
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Amphidromic points (Nodal points) 4872 BhB:EHEs

(The points where the time lines meet) ( 8 - R T 1 AR )
Accuracy of the predictions %2 iHE

Probable error in prediction #eE{SZ2XM

Draft (of the ship) ( #fyfr ) XK ZE

Additional margin %54} Ffim

Total margin of safety, i. e. probable error+additional margin.
%2 28 eD 13 222 R 4 M
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