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Abstract

This research aims to determine the threshold for correcting the astronomical tide and
to study the guidelines for applying the threshold for correcting the astronomical tide in the
tide table by analyzing the observed water level and the astronomical tide over a tide cycle
during 1997-2016 to characterize the differences between the observed water level and the
astronomical tide (Residual Levels) and then synthesized as the threshold for correcting the
astronomical tide.

The results showed that Residual Levels of the Sattahip Bay tide gauge station during
spring tide the highest mean was 13 centimeters, during neap tide the highest mean was 19
centimeters and during the interval between spring tide and neap tide the highest average was
14 centimeters. At Songkhla tide gauge station, during spring tide the highest mean was 12
centimeters and during neap tide the highest mean was 16 centimeters, during the interval
between spring tide and neap tide the highest average was 17 centimeters. At Thap Lamu Bay
tide gauge station, during spring tide the highest mean was 18 centimeter, during neap tide the
highest mean was 16 centimeters and during the interval between spring tide and neap tide the
highest average was 16 centimeters. The Residual Levels was synthesized as the threshold for
correcting the astronomical tide according to the following period: during spring tide was 1-18
centimeters, during neap tide was 3-16 centimeters, and during the interval between spring tide
and neap tide was 0-16 centimeters. Then applying the threshold for correcting the
astronomical tide was used to compare with the observed water level at Thap Lamu Bay tide
gauge station in 2014. The results showed that the mean difference was in the range of (-6) - 44
centimeters, the standard deviation was 5 — 11 centimeters. It shows that using the threshold
for correcting the astronomical tide at Thap Lamu Bay tide gauge station in 2014 can make the

astronomical tide more close to the observed water level.
Key words: Observed Water Level, Astronomical Tide, Spring Tide, Neap Tide, Residual Levels
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AUSTRALIA, TORRES STRAIT - GOODS ISLAND

LAT 10° 34" LONG 142° 09"
TAZ ZONE -1
000 TIMES AND HEIGHTS OF HIGH AND LOW WATERS YEAR 2007
JAN
UARY FEBRUARY MARCH APRIL
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2z 38 1338 38 ou3 11 0050 1.1 2% 13 0820
4 1FR9 4 & b 'Lg wie o 4 om 3 1985 32 4 o3 19% 2
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22 31 73 33 O 1645 28 @ 1954 26
= 060 07 0028 1
5048 97 209 13 5 2@ 1 2098 12 5 U i 202° 1 5 U8 3 20%m
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333 wmrnilundsde Admiralty flddmiumaiiudeanaiidarhlnedinaugnnaians
Ussinaangenandng uaninmstuasesseauinunaivenirdugs (High Water) uazthasin (Low
Water) aigevassziuiniaanAsedutinassgamamsnmans (Lowest Astronomical Tide: LAT)
swfiduaniafuanuamandeuvosssduivhuneiifinasain amunneinia ArmiEau
qu«%’mﬁja (Storm Surge) Aufifiasanaruiiurasii (Shallow Water Corrections) kagn1siUdsuutas

ANLGANIATEITZAULLRAY (Seasonal Changes in Mean Level) Inafinsfimvuaduiiduseifiounes

wsiagsuan [6] Aa3UR 3 uwag 4

KALIMANTAN — KAMPUNGBARU
LAT 3°25'S LONG 116°01E
TIMES AND HEIGHTS OF HIGH AND LOW WATERS YEAR 2017
OCTOBER NOVEMBER DECEMBER

ng; m9 Time m Tme m Time m Time m Tme m
1 0535 1.9 0517 1.9 0504 1.9 0454 1.8 0016 1.4
1333 1.1 16 1251 10 - 1204 07 16 1152 0.6 1144 05 16 0448 1.8
SU 1827 13 M 1832 ,1.4 W 1824 18 TH 1833 19 F 1841 21  SA 1140 04
2250 1.1 2303 +1.2 2344 11 2359 1.2 1847 22
0552 2.0 0534 20 0533 20 0524 20 0015 1.3 0032 13
1240 1.0 1 7 1220 09 1208 06 1 1201 04 0518 1.9 17 0516 1.8
M 1800 15 TU 1813 16 TH 1834 20 F 1844 21  SA 1158 03 SU 1157 03
2320 1.0 2332 1.0 1853 23 1900 24
0557 2.1 0544 2.1 0009 1.0 0022 1.1 0037 1.2 0051 1.2
1228 09 18 1217 0.7 0551 24 18 0544 20 0541 20 18 0542 19
TU 1809 1.7 w1822 19 F 1220 04 SA 1217 03 SU 1216 0.2 M 1217 041
2347 08 2358 09 1850 22 ® 1901 23 O 1910 24 ® 1917 25
0609 22 0600 2.2 0034 1.0 0046 1.1 0059 1.1 o111 1.1
1232 07 19 1225 05 0609 2.1 19 0605 2.1 0603 20 19 0606 2.0
W 1826 19 TH 1839 21 SA 1236 03 SU 1235 0.1 M 1235 01  TU 1238 00
0 1911 23 1921 24 1930 25 19387 26
0012 07 0022 09 0058 09 0110 1.0 0122 1.1 0133 1.1
0624 23 20 0616 2.2 0628 22 20 0625 2.1 0625 2.0 20 0630 2.0
TH 1244 06 F 1239 04 SU 1255 0.1 M 1254 0.1 TU 1256 0.0 W 1300 0.0
1847 21 ® 1859 22 1933 24 1943 25 1951 26 1957 26
0037 07 0047 0.8 0121 09 0133 1.0 0145 1.1 0155 1.1
0640 23 21 0833 22 0647 22 21 0645 2.1 0647 20 2 0653 2.0
F 1259 04 SA 1256 03 M 1314 01  TU 1315 00 W 13177 00 TH 1321 00
O 1910 22 1922 23 1956 25 2005 25 2013 26 2018 26

g'ﬂﬁ 3 ynstiluidede Admiralty [6]
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Extract from ATT Part II.
TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES)

PLACE Lat Long HHW | LW MHHW MLHW MHLW MLLW

STANDARD HARBOUR ..... (see extract) » 1.6 A A 0.4
N E
Secondary Harbour .......... 2 30 9030 +0106 = +0146 +05 A A +0.1
SEASONAL CHANGES IN MEAN LEVEL

No Jan1 Feb1 Mar 1 Apr1 May 1 June 1 July 1 Aug 1 Sep 1 Oct 1
STANDARD HARBOUR 0.0 0.0 0.1 0.0 0.0 +0.1 +0.1 =0.1 =0.2 -0.2
Secondary Harbour 0.0 +0.1 +0.1 +0.1 +0.1 +0.1 0.0 0.0 0.0 0.0

Notes: (i) The data used in this example do not refer to the year of these tables.

(ii) Where only one HW and one LW height differences is tabulated in Part II, both HW and LW
differences must be obtained by interpolation or extrapolation, using these values and the
heights at the Standard Port.

(iif) For instructivns on graphical interpolation of differences, see Example I on page xvii.

E‘U‘ﬁ 4 funlusieideu (Seasonal Changes in Mean Level) lumisdie Admiralty [6]
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A U
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sz(xl +x3 + x3 + -+ xg)
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Lz NnAInuein1sUTuLARsEAULYIuenlaunldieUTe uis uiuseAulnasenaniin
sEAuUaivazy 209U W.A.2557 laAnadevenanisegludig (-6) - 44 wufiwns Andeauy

a a o N
HRIFIUNAT 5— 11 1 gUsLUNT ARNIT1NN 5

A5199 2 FANUNNISUSUBNANTEAUEYINUNEURIE T IR T AULNaIvan

PaHna | Funuel | 9080 | duneel | Tanan | @l | 9aan | fnee
(Mean) (Mean) (Mean) (Mean)
S1 -0.03 N1 0.03 11 0.01 126 0.06
S2 0.00 N2 0.01 12 0.02 127 0.09
S3 0.05 N3 0.14 13 0.05 128 0.10
sS4 0.06 N4 0.16 14 0.02 129 0.10
S5 0.08 N5 0.11 15 0.03 130 0.08
S6 0.02 N6 0.05 16 0.06 131 0.08
ST 0.04 N7 0.09 |7 0.06 132 0.09
S8 0.12 N8 0.08 I8 0.09 133 0.10
S9 0.10 N9 0.12 19 0.10 134 0.10
S10 0.09 N10 0.08 110 0.10 135 0.08
S11 0.10 N11 0.13 111 0.08 136 0.08
S12 0.10 N12 0.13 112 0.08 137 0.11
S13 0.07 N13 0.05 113 0.09 138 0.08
S14 0.06 N14 0.04 114 0.03 139 0.04
S15 -0.01 N15 0.06 115 0.10 140 0.06
S16 0.07 N16 0.10 116 0.08 141 0.08
S17 0.06 N17 0.11 117 0.08 142 0.17
S18 0.01 N18 0.07 118 0.11 143 0.12
S19 0.03 N19 0.06 119 0.08 144 0.11
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AN5199 2 SLNA9INISUSUBAANSEAUEYINUIgvesaaTinsEAuULNaIvan (69)

S20 0.08 N20 0.09 120 0.08 145 0.11
S21 0.05 N21 0.11 121 0.06 146 0.13
S22 0.06 N22 0.10 122 0.08 |47 0.13
S23 0.08 N23 0.09 123 0.17 148 0.13
S24 0.10 N24 0.15 124 0.12 149 0.11
S25 0.08 N25 0.07 125 0.11 150 0.04
m3eit 3 FnasinsUSundmssRuivihuevesaaniasysuidniiy
, Aanea , FaLneda , FaLnaal , FaLneua
U919 (ean) U998 ean) 2291980 (ean) 9291281 ean)
S1 0.04 N1 0.03 11 0.03 126 0.07
S2 0.10 N2 0.10 12 0.05 127 0.09
S3 0.12 N3 0.19 13 0.08 128 0.10
sS4 0.07 N4 0.13 |4 0.06 129 0.09
S5 0.07 N5 0.06 15 0.01 130 0.09
S6 0.05 N6 0.07 16 0.07 131 0.07
ST 0.05 N7 0.08 |7 0.07 132 0.08
S8 0.13 N8 0.09 I8 0.09 133 0.08
S9 0.05 N9 0.08 19 0.10 134 0.06
S10 0.04 N10 0.04 110 0.09 135 0.04
S11 0.06 N11 0.09 111 0.09 136 0.04
S12 0.05 N12 0.05 112 0.07 137 0.05
S13 0.05 N13 0.06 113 0.08 138 0.05
S14 0.03 N14 0.04 114 0.02 139 0.03
S15 0.12 N15 0.12 115 0.06 140 0.07
S16 0.10 N16 0.13 116 0.04 141 0.10
S17 0.03 N17 0.07 117 0.04 142 0.14
S18 0.04 N18 0.09 118 0.05 143 0.08
S19 0.05 N19 0.08 119 0.05 144 0.10
S20 0.07 N20 0.11 120 0.05 145 0.04
S21 0.04 N21 0.07 121 0.07 146 0.06
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AN5199 3 HLN9INISUSUBAANTEAUEYINUNEYRIETInsEAULNdRAY (D)

S22 0.04 N22 0.09 122 0.10 a7 0.05
523 0.06 N23 0.08 123 0.14 148 0.05
524 0.05 N24 0.07 124 0.08 149 0.04
525 0.03 N25 0.01 125 0.10 150 0.04
as1eft 4 Funaeimsuuuiessduiviiuneresanidaseduiuass
, FIaLneud , FIaLnau , FraLneud , FraLnau
taam | | | e
S1 0.10 N1 0.09 11 0.10 126 0.10
S2 0.09 N2 0.06 12 0.16 127 0.08
S3 0.05 N3 0.06 13 0.13 128 0.07
S4 0.08 N4 0.07 14 0.13 129 0.10
S5 0.12 N5 0.12 15 0.13 130 0.07
S6 0.13 N6 0.16 16 0.11 131 0.05
ST 0.07 N7 0.11 17 0.10 132 0.11
S8 0.07 N8 0.09 18 0.08 133 0.04
S9 0.06 N9 0.03 19 0.07 134 0.05
S10 0.01 N10 0.08 110 0.10 135 0.05
S11 0.07 N11 0.08 111 0.07 136 0.00
512 0.10 N12 0.10 112 0.05 137 0.01
S13 0.11 N13 0.05 113 0.11 138 0.07
S14 0.18 N14 0.15 114 0.03 139 0.02
S15 0.07 N15 0.08 115 0.05 140 0.08
S16 0.09 N16 0.08 116 0.05 141 0.06
S17 0.11 N17 0.11 117 0.00 142 0.04
S18 0.17 N18 0.14 118 0.01 143 0.08
S19 0.12 N19 0.13 119 0.07 144 0.12
520 0.10 N20 0.06 120 0.08 145 0.11
521 0.04 N21 0.10 121 0.08 146 0.11
S22 0.05 N22 0.04 122 0.06 a7 0.12
523 0.05 N23 0.09 123 0.04 148 0.11
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as1ef 4 Funaeinsuuuiemsedutviunevesenifasesuiivuasa (de)
524 0.09 N24 0.09 124 0.08 149 0.09
525 0.08 N25 0.08 125 0.12 150 0.05

dl o w 6 [ Y 1 U g ] d' 1% k4 d‘ bt I LY Y goj a d‘ o
A15199 5 N1sUFnaInIsUSULARYSEAUTNYIWeA el tislUSsuisuiusE A ULRS sganllin

SEAUENE1IIUALY Vel W.A.2557

NARNISEAULNRSY - YIYINUe (Residual Levels)

anfiinsyauihenvivasy Usednt w.e.2557

wou | swoudalue | Swoudeya | Swoudouafivin | MEAN | SD | MAX | MIN
.. 744 744 0.00 0.01 0.09 032 | -0.24
L. 672 672 0.00 -0.01 0.05 0.12 | -0.20
1.0 744 744 0.00 -0.06 0.11 0.62 | -0.66
b8 720 720 0.00 0.03 0.08 0.33 | -0.17
W.A. 744 744 0.00 0.44 0.07 0.64 0.10
8. 720 720 0.00 0.42 0.07 0.67 0.26
n.A. 744 744 0.00 0.44 0.08 0.66 0.19
d.a. 744 744 0.00 0.35 0.07 0.65 0.17
n.8. 720 720 0.00 0.29 0.07 0.53 0.12
f.A. 744 744 0.00 0.38 0.09 0.68 0.15
N.8. 720 720 0.00 0.44 0.06 0.61 0.28
9.A. 744 744 0.00 0.43 0.07 0.97 0.21

. ANTBIVUNINTFIUVEA Residual Levels Raanilinszsiuundadniiu (Spring tide: S1)
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2. odveanatlunsldminaeinissuniaiseautnyiiung Ae Yaanatdnie (Spring Tide)
A & ' a < Ao a =~ W P o A < Ao a ) aa o ¢
ARTRILANDULAD UL VTeIRoulnuilviuaudwd LR U YMI LR ullnae T UAIUAT VO INIIIUNS
Tunesnih (szegna 4 Ju) Avuadusia S1 - 525 9renaniinie (Neap Tide) Aotaeiumnouns
Indusnusetstnendmidsiuaudmaeiatndus nusedstnundeansiu (szazan 4 Ju) fvusdy
59 N1 — N25 Lagt9a15eninauiinduiiene svuadusia 11 — 125 uazasinaanisusund
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LONE1591999

[1]

2]

Doodson AT, Warburg HD. Admiralty Manual of Tides. Taunton: United Kingdom Hydrographic
Office; 1966.

Simon B, Gonella J, Manley D, Shipman S. Coastal Tides. Monaco: Institut Océanographique de
Paris; 2013.

nsugnnenams nesvimide. sesuilunaiilng we2550. navme: nesadauaudl naugnAans;
2550.

NFUNNANERS NBITINIS. sPFIUT NG WA 2550. NTUNN: OGRS NUNNANGNS.
2559.

Australian Hydrographic office [Internet]. New South Wales: Australian Hydrographic office;
2021. Australian National Tide Tables; 2007 [cited 2023 Jan 28]; [about 2 screens].
Available from: https://www.hydro.gov.au/prodserv/publications/antt.ntm

Admiralty Tide Tables: South China Sea and Indonesia. Taunton: United Kingdom Hydrographic
Office; 2017.

Pugh D. Changing Sea Levels : Effects of Tides, Weather and Climate. Cambridge:
Cambridge University Press; 2004.

a5



