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METHOD TO FIND TIMES OR HEIGHTS BETWEEN HIGH AND LOW WATERS
Times and heights between high and low waters of standard and secondary ports can be interpolated by fitting a cosine 
curve.  This interpolation can be accomplished graphically with form reproduced on the following pages, the use of which is 
explained below.  This form is a development of the method published in the Admiralty Tide Tables and is reproduced with 
the permission of the Australian Hydrographic Service, Royal Australian Navy. 

This method will give acceptable results provided that the duration of rise or fall is between 5 and 7 hours.

Formulae for use with calculators or computers are also provided courtesy of the Australian Hydrographic Service. The same 
criterion should be satisfied to obtain acceptable results.

To find the height of the tide at a given time

Using the form

1.	 Plot the time of high water on the time axis marked HW, and the time of low water on the time axis marked LW. 
Connect these two points by a straight line called the “time-line”.

	 Note: Hours from 0000 to 0800 are repeated on the right hand side of the scale for use when midnight (0000) falls  
between HW and LW.

2.	 Plot the height of high water on the height axis marked HW, and the height of low water on the axis marked LW. 
Connect these two points by a straight line called the “height-line”.

3.	 To find the height of the tide for a given intermediate time, plot the time on the LW time axis, project it up to the 
time-line, go across to the curve, go down to the height-line then across to the LW height axis, from which the  
height can be read off.

Using the formula

If t1 and h1 denote the time and height of the tide (high or low) immediately preceeding time t, and t2 and h2 denote the 
height of the tide (high or low) immediately following time t, then the height h at time t is given by the following formula:

h = h1 + (h2 - h1)[(cosA + 1)/2]

where	 A = π([(t - t1)/(t2 - t1)] + 1) radians

Note 1:	 On falling tides (h2 - h1) will be negative.

Note 2:	 t , t1 and t2 are in decimal hours.

To find the time for a given height of the tide

Using the form

1.	 As above.

2.	 As above.

3.	 To find the time at which a given intermediate height occurs, plot the height on the LW height axis, project it across 
to the height-line, go up to the curve, across to the time-line, and down to the LW time axis, from which the time 
can be read off.

Using the formula

With t1, h1 , t2, h2 defined as above, the intermediate time t when the tide is at a given height h, can be calculated from 
the following formula:

t = t1 + (t2 - t1)((A/π ) - 1)

where	 A = 2π - acos ([2(h - h1)/(h2 - h1)] – 1) radians.

Note 1:	 On falling tides (h - h1) and (h2 - h1) will be negative.

Note 2:	 t , t1 and t2 are in decimal hours.

Note 3:	 It is presumed that the range of the acos function is [0, π].

Copyright Commonwealth of Australia 2007 – Used with the permission of the Australian Hydrographic Service 



T
ID

A
L

 I
N

F
O

R
M

A
T

IO
N

TIDAL INFORMATION  |  New Zealand Nautical Almanac 2009–10	 33

0
2

4
6

8
10

12
14

16
18

20
22

0
2

4
6

8

0
2

4
6

8
10

12
14

16
18

20
22

0
2

4
6

8

5431 20

5431 20

T
IM

E

LWH
W

LW

HW

HEIGHT (m)

F
O

R
M

 F
O

R
 F

IN
D

IN
G

 T
H

E
 T

IM
E

 O
R

 H
E

IG
H

T
 O

F
 T

H
E

 T
ID

E
 

T
id

al
 p

re
di

ct
io

n 
fo

r 
Ex

am
pl

e p
or

t 

D
at

e 
Se

pt
em

be
r 1

 
  

 
 thgie

H
 

 e
mi

T 03
16

 
 

0.
4 

 P
re

di
ct

ed
 ti

m
e/

he
ig

ht
 o

f p
re

ce
di

ng
 ti

de
 

09
41

 
 

3.
3 

 P
re

di
ct

ed
 ti

m
e/

he
ig

ht
 o

f f
ol

lo
w

in
g 

tid
e 

07
00

 
 

2.
2 

 I
nt

er
m

ed
ia

te
 ti

de
 ti

m
e/

he
ig

ht
 

 
 

 
 I

nt
er

m
ed

ia
te

 ti
de

 ti
m

e/
he

ig
ht

 
  In

st
ru

ct
io

n
s 

1.
 

P
lo

t t
he

 p
re

di
ct

ed
 ti

m
es

 a
nd

 h
ei

gh
ts

 o
f h

ig
h 

an
d 

lo
w

 w
at

er
 o

n 
ei

th
er

 s
id

e 
of

 th
e 

tim
e 

of
 in

te
re

st
. 

2.
 

Jo
in

 th
es

e 
po

in
ts

 to
 o

bt
ai

n 
a 

tim
e-

lin
e 

an
d 

a 
he

ig
ht

-li
ne

. 

3.
 

T
o 

ob
ta

in
 a

 h
ei

gh
t f

or
 a

 g
iv

en
 ti

m
e,

 p
lo

t t
ha

t t
im

e 
on

 th
e 

tim
e 

ax
is

, p
ro

je
ct

 u
p 

to
 th

e 
tim

e-
lin

e,
 g

o 
ac

ro
ss

 to
 th

e 
cu

rv
e,

 g
o 

do
w

n 
to

 t
he

 h
ei

gh
t-

lin
e 

an
d 

th
en

 a
cr

os
s 

to
 th

e 
he

ig
ht

 a
xi

s 
to

 r
ea

d 
of

f t
he

 
he

ig
ht

.  
T

o 
fin

d 
th

e 
tim

e 
fo

r 
a 

gi
ve

n 
he

ig
ht

 u
se

 th
e 

pr
oc

ed
ur

e 
in

 r
ev

er
se

. 
  C

o p
yr

ig
ht

 C
om

m
on

w
ea

lth
 o

f A
us

tr
al

ia
 2

00
7 

– 
U

se
d 

w
ith

 th
e 

pe
rm

is
si

on
 o

f t
he

 A
us

tr
al

ia
n 

H
yd

ro
gr

ap
hi

c 
S

er
vi

ce
 

Ex
am

pl
e:

 
Fi

nd
 th

e h
ei

gh
t o

f t
he

 ti
de

 a
t 0

70
0 

us
in

g 
th

e f
ol

lo
wi

ng
 p

re
di

ct
io

n 
in

fo
rm

at
io

n:
 

Pr
ev

io
us

 ti
de

:  0
3

16
, h

t 0
.4

m
 (L

W
) 

Ne
xt

 ti
de

: 0
9

41
, h

t 3
.3

m
 (H

W
)

 

0941

0316

0
.4

2
.2

3
.3

0700


