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 t; and h, denote the time and height of the tide (high or low) immediately preceding time t, and t, and h, 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=h,+(h,-h))[(cosA + 1)/2]

where A=mn([(t-t,)/(t,-t,)] + 1) radians
Note 1: On falling tides (h, - h;) will be negative.
Note 2: t,t, and t, are in decimal hours.

To Find the Time for a Given Height of the Tide

Using the form
1. Asabove.
2. Asabove.

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

t=t + (t-t)(A/m)-1)

where A =2m-acos ([2(h-h,)/(h,-h;)]-1) radians.

Note 1: On falling tides (h - h,) and (h, - h;) will be negative.

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

Note 3: It is presumed that the range of the acos function is [0, 7t].

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

30 Tidal Information | New Zealand Nautical Almanac 2025 - 26



£g

HW

uonewJiojuj |epiL

3
[t} 90I1M8S o1ydesBboipAH uelesisny ay) Jo uoissiwiad sy} yim pasn — L002 Blleisny Jo yjeamuowwo) ybuidon
*asJanaJ ul ainpadoid 8y} asn yblay usalb e 1oy swiy ay) puly 01 “yblay
8y} o peal o} sixe Jybiay sy} 0} SSoIoe UdY} pue aull-lybiay ay) 0} umop ob ‘@AInd 8y} 0} ssoloe
06 ‘aulj-ewi} 8y} 0} dn 108foid ‘sixe awi) 8y} uo awiy yeys jojd ‘ewy uaaib e Joj ybiay e ureyqo o e
< -aull-yblay e pue aull-awi} e ulelqo o} sjuiod asayy uior 2
"}S8J91Ul JO SWI} BY} JO BpIS Jayla uo Jajem mo| pue ybiy jo siyblay pue sawiy pajolpaid a8yl jold 1
suolonJisu|
Bisy/ewi opy srelpauLIdu|
[}
) . 3 W Biay/ewn api erelpawiaiu .
_ (MH) Wg'g 34 ‘LY60 P13 3XoN iheweti sph eEpeial - iz aoLo
.(m\ (M7) Wy 03Y ‘9LgO apia snomnai aph Buimoy|oy Jo yBisy/ewn peroipeld o LF60
2z 5, uoigeulIop] 5 .
(0] api Buipadaud Jo 1yBlay/ewi paloipaid P
N - uogoipa.d Bumojoy ayq Buisn ro 9.0
000 3¢ 3p13 243 Jo b2y 43 pul WbieH awiL
BT E]
aje
L Jogquizgdog 9
.N»\QK “\\SNM\N Joj uonoipald [ept L
»0 ap11 ay} jo bisH Jo swiy 8y} Buipuid 10§ w04
IS swil
8 9
8 2 0 22 0z 8l 9l vl 2 ot 8 S 9 vy S 2 0
7 M1
/ /
/
/
/
/
/
/
/
/
MH
8 4 0 (44 0e 8 9t 4 ¢l ol 8 9 14 4 0
~
N
]

31

Tidal Information | New Zealand Nautical Almanac 2025 - 26



HW
Lw

0 90IAMIBS 2lydelboIpAH ueljesisny 8yl Jo uoissiwiad 8yl yim pesn — 200g Bllelisny JO yljeamuowwo) ybuido)
"asJanal ul ainpasoid ayy asn Jybiay uaIb e 1oy awiy ay) puly o] “ybiay
Y} 4o peal o} sixe Jybiay sy} 0} SSoIOE UdY} pue aull-lybiay sy} 0} umop 0B ‘@AInd 8y} 0} ssoloe
ob ‘auil-ewiy ayy 0} dn jo8foud ‘sixe awiy 8y} uo awn Jeyy joid ‘ewny usalb e oy Jyblay e ulelqo o e
< “aul-lybBlay e pue auj-awi} e urelqo o} sjuiod asayy uior 2
'}S8J8}Ul JO SWI} U} JO SpIS Jayld uo Jayem mo| pue ybiy jo syblay pue sawiy pajolpald sy} jo|d L
suolnonsu|
WBrey/ewn opn drepaWIBIU|
©
WBisy/ew opy SrelpawLd|
_—
£
W\ api Buimoy|o} Jo bisy/ewi pejoIpaid
<)
o~ .".__nm aph Buipsoa.d jo wybiay/ewi palolpaid
wb1eH awiL
areq
-
1oy uopoipaid epiL
9p1L 9y} Jo WYBISH Jo dwi ) dy} Buipuid 1o} wiod
o awi]
8 14 [4 0 [44 (114 :18 91 14" cl 1]8 8 9 14 [4
/
\‘
8 14 [ 0 (44 0c :18 9l 143 (13 (113 8 9 14 4

uonewJiojuj |epilL

'y

MH

Tidal Information | New Zealand Nautical Almanac 2025 - 26

32



