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Abstract - Indonesian coast has its big potential to be used
as a center of human activity. The growing utilization of
coastal areas is accompanied by the increase of coastal
issues, such as the reverse of coastline caused by erosion,
where erosion itself is due to wave and thus has its
consequences to the settlement and tourism region along the
coast. Some human activities in a coastal area, such as
harbor, navigation, tourism, and some other things, must be
managed purposefully to keep to coastal profile
uninterrupted. Bulo coast, located in the Rerer village
Minahasa regency, is potential beach tourism. Currently, the
Bulo coast has degradation in its coastal profile as a
process of wave runoff. Periodically tidal are the factor
affecting the coastal area; therefore, the analysis must be
carried out rigorously to obtain the correct sea level prior to
overseeing activity in the coastal area. Facing the fact that
every coastal area has its own tidal condition, this research
aims to determine the tidal type and water level at the Bulo
coast by using the Admiralty method. The tidal data is
collected from direct measurement in the location for 15
days in a row. The analysis gives a result that the Bulo coast
has a mixed tide prevailing semidiurnal type with the highest
high water level (HHWL) of 145 cm (+70.4 cm from MSL),
and the lowest low water level (LLWL) is 3 cm (-71.6 cm
from MSL).
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I. INTRODUCTION

Sea wave is a predominant parameter to the rate of the
reverse of the coastline. It happens because of the
windblown on the sea surface, the differences in sea
temperatures, the differences in salt content, and the eruption
of a volcano on/underneath the sea. The reverse of the coast
line from its initial position is caused by wave, current, and
the unbalanced between inflow sediment and outflow
sediment. The coastal area of Bulo, located in Rerer village
of Kombi district, is one of the tourism places in the
Minahasa regency. A high wave occurs at certain months on
the Bulo coast, resulting from the loss of income of the local
resident as the condition is getting worse when high tides,

HSE)

the knowledge of the type of tidal is a necessity.

The phenomenon of up and down of seawater
periodically is caused by the pull force of astronomical
objects, mainly such as sun, earth, and moon. The effect of
astronomical objects other than the main three is neglected
since they have smaller sizes and are long-distance. Sun has
a mass of twenty-seven million times larger than the moon’s
but its distance is far from earth (149.6 million km)
compared to the moon, which is only 381.16 km from earth.
In the theory of the multiverse, distance dictates rather than
mass. Therefore, the moon plays a role in defining the tidal
since its pull force is 2.25 times larger than the sun. In civil
engineering, designing construction in the coastal area
requires tidal information. This is the purpose of research,
where obtaining tidal type in Bulo coast will provide good
information to the design process. The analysis will use the
Admiralty method. The Admiralty method can analyze short
data of tidal acquired in 15 days in a row and provide some
constants to be used in further analysis, especially to
determine the type of tidal as well as the elevation of sea
level.

Il. AREA OF RESEARCH

The research is located on the Bulo coast at Rerer village
of Kombi district, in Minahasa regency, Indonesia. The
geographical position is 1°16' 12.4674" of North Latitude
and 125°3' 34.6674" of East Longitude. The aim of the
research is to obtain the type of tidal in the Bulo coast and
the sea level at the highest high water level (HHWL) and at
the lowest low water level (LLWL).

I1l. RESEARCH METHODOLOGY

The research will be carried out with the following
procedure:

A. Primary Data Collection

Primary data is collected by direct measurement of high and
low tides on the Bulo coast. The first step is setting up an
observation point on an erected post. The coordinates of the
post are 1°15° of North Latitude and 125°3° of East
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Longitude. By using water pass, the details of the observation
point are:

The designated angle between water pass (0° as initial

position) and North direction =111°
- Upper horizontal axis =355cm
- Middle horizontal =335cm
- Lower horizontal axis =315cm
- Height of water pass (measure from the ground) = 41

cm

The horizontal distance between the erected post and
ruler =46m

Based on the details of the observation point, the high and
low tides are measured for 15 days in a row.

B. Data Analysis

In the data analysis, the Admiralty method is used to
produce the components of tidal. The type of tidal is then
determined using the Formzahl number (F).

IV. RESULT AND DISCUSSION

The result of high and low tides measurement during 15
days in a row is shown in Table I. Table Il contains the
multiplier constants for arranging the second scheme of the
Admiralty method. The solution of the second scheme is
through columns 6 to 8 of Table Ill. The formulation is
written in Table I1l. Repeat the calculation in Table Il for
another day of observation until all day of observation is
fulfilled. Column 4 of Table IV contains the result of X1
from all days of observation (summation of column 6 of
Table 11l of each date of observation). For control, the
summation of column 5 and column 6 for X1 will give the
same number as in other columns of X and Y, except for X4.

TABLE |
Observation Result of Tidal at Bulo Coast: March 17, 2021 — March 31, 2021

Bacaan Skala Pada Jam
NO Tanggal 00:00|01.00|02:00|03:00|04.00|05:00|06:00]07:00]08:00|09:00| 10:00| 11:00
1| Oo3/17/21 100 120 125 135 140 130 120 75 40 12 3 3
2| o3/18/21 95 110 130 140 140 145 145 145 130 120 80 45
3| 0o3/19/21 90 90 110 120 135 140 145 145 135 120 75 50
4| 03/20/21 80 82 88 93 96 100 125 140 145 135 105 65
5| o3/21/21 95 97 100 100 105 110 110 110 120 120 105 75
6| 03/22/21 100 80 75 70 68 65 60 70 90 105 100 90
7| 03/23/21 115 117 120 122 125 125 100 80 80 85 85 85
8| 03/24/21 75 80 80 75 75 72 75 80 80 85 90 90
9| 03/25/21 75 85 95 80 80 70 65 55 45 50 55 65
10| 03/26/21 95 85 85 87 73 62 60 55 45 30 35 40
11| 03/27/21 90 90 80 75 60 56 33 35 28 30 30 35
12| 03/28/21 100 96 97 82 73 68 52 46 40 35 15 5
13| 03/29/21 136 140 142 140 120 100 82 73 64 36 15 5
14| 03/30/21 130 135 138 140 142 140 140 130 100 68 35 20
15| 03/31/21 120 136 140 140 142 145 145 140 130 100 76 43
Ba caan Ska ko Pada Jam
MO Tan = 1200130014015 00| 1&. 00| 1700|1800 | 19002 300 | 2100 22:00 | 2300 pmi. Ba caflata 2 o
1| 03/17./21 3 3 10 20 3 &5 73 SO S H35 95 9& 1003 41.73
2| 03,/18.,/21 20 3 3 10 30 a0 &5 73 H35 90 95 97 1425 29,38
3| 03/19,/21 25 3 10 15 25 41 a0 &0 75 S H35 H35 1355 o6, 4G
4| 03,2021 50 25 15 10 20 30 35 a5 55 70 70 20 1254 52.25
5| 03,2121 55 a5 25 20 25 25 a5 a5 5& 20 =0 =4 1zZ47 51.9&
5 20 71 53 45 30 25 - a0 55 =0 100 11d 873 40,54
7| O3S =5 20 ] &0 4 35 20 20 2& L 57 Ex-] 1239 51.63
8| O3s s a2 70 &0 45 4] 20 20 = 510 510 55 57 39843
= | O3 70 75 ] LY 55 510 4] 35 50 50 55 70 H2Z0 3417
1d | a3f 4] b 7 7 7 a8 73 73 E-1n] f-1n] 35 E-E-] 732 31.33
11| O3/27 /21 35 45 & i 7 i a3z f-1n] H€3 35 35 =1n] 23 £42 26,75
12| 03/28/21 3 25 410 3 SE 35 =11 j=1n] 95 a5 b=F-] 1aad 7a3 29,54
13| 03/29/21 3 15 30 a0 3l =30 =1} 9& 100 100 110 115 1053 43.88
14 ) d3/30/21 3 3 15 30 3 SO SO 90 100 1320 120 122 13138 54,92
15) 03531521 15 3 30 30 45 &5 &5 70 H33 90 9& 110 1457 &0, 71
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TABLE II
Multiplier Constants for arranging of the Second Scheme of Admiralty Method

lam Pengamatan

000 | 1200 | 2:00] 2:00 | 4:00 | 500 | &:00 | 7-00 | 800 | 2200 | 1000
X1 -1 -1 -1 -1 -1 -1 1 1 1 1 1
Y1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
X 1 1 1 -1 -1 -1 -1 -1 -1 1 1
2 1 1 1 1 1 1 -1 1 -1 -1 -1
¥ 1 ] -1 -1 ] 1 1 0 -1 -1 a0
W 1 1 1 -1 -1 -1 1 1 1 -1 -1
lam Pengamatan
1100 12:00] 1200 14:00 (15:00] 16200 17:00| 18:00( 1900 20:00| 21:00| 22:00] 23:00
x1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1
Y1 -1 1 1 1 1 1 1 1 1 1 1 1 1
w2 1 1 1 1 -1 -1 -1 -1 -1 -1 1 1 1
2 -1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1
x4 1 1 0 -1 -1 0 1 1 0 -1 -1 0 1
¥4 -1 1 1 1 -1 -1 -1 1 1 1 -1 -1 -1
TABLE 111
Definition of X1 based on measurement at March 17, 2021
1.Tabel Penentuan X1 tanggal 17 Maret 2021
T Data Pengamatan Konstanta pengali dari tabel 2 Hasil Perkalian
daritbl. 1. no. 1 0 + - + 0 -

1 2 3 4 5 6=2%4 7=2%3 8=2%*5
0:00 100.00 -1 -100
1:00 120.00 -1 -120
2:00 125.00 -1 -125
3:00 135.00 -1 -135
4:00 140.00 -1 -140
5:00 130.00 -1 -130
0:00 120.00 1 120
7:00 75.00 1 75
8:00 40.00 1 40
9:00 12.00 1 12
10:00 3.00 1 3
11:00 3.00 1 3
12:00 5.00 1 5
132:00 5.00 1 5
14:00 10.00 1 10
15:00 20.00 1 20
16:00 50.00 1 50
17:00 65.00 1 65
18:00 75.00 -1 -75
19:00 80.00 -1 -80
20:00 80.00 -1 -80
21:00 85.00 -1 -85
22:00 95.00 -1 -95
23:00 95.00 -1 -95

Jumlah 1668 408 -1260
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TABLE IV
Arrangement of X1, Y1, X2, Y2, X4, and Y4 based on the Second Scheme of Admiralty Method
Waktu K1 Tl X2 L e v
_'I'# Bin | Tha + = = + + + = =
1 2 3 & 5 T & 9 10 11 12 13 15
17 3 208 4RO | 13600 | BE50 | 10030 | 6550 | 10100 | B05.0 763.0 LR3.0 S07.0 | ¥35.0 | ¥3340
1= 3 |20y TESO | 126700 | B2T70 | 14250 | BS2O | 116000| BBOOD | 117200 | &E2.0 710.00 | 10100 | RO42.0
15 | 3 |20z 700 | pozoo [ 5550 | 13550 8250 | ine50| soso | 11050 | ezse [ ses.o | s4ne | 5700
20 ) 3 J203) 2550 | 9050 | S060 | 12540 | 8650 | 9050 | 689.0 | 10810 | 5650 | &22.0 | 896.0 | 8740
21 3 J20r1] =45.0 I0A70 | BRSO | 12470 ) 9910 BFLD 8120 | 10500 | &19.0 &21.0 S918.0 490
22 | 3 202 s23.0 | @10 | 7100 | 5730 | 10540 6250 | 7650 | $18.0 | s410 | s83.0 | 7ero | S04
23 % |20XE] ==0.0 971.0 6220 | 12320 | 10280 | B33.0 | 10950 | 7H2.0 | &43.0 | 614.0 | S1B.0 | 430
4 3 20| ETT.O FT4.0 E54.0 5570 9170 A4 0 B34 10 2170 S37.0 S6HE.0 E3.0 E1740
25 | 3 2oz 7500 | 7es0 | 7250 | s200 | 8300 | 7150 | sooo | s45.0 | si50 | siso | 7eso | 7R00
25 5 |20ki| e4E.0 9E8.0 3540 7520 7980 BlED 8700 | T46.0 SZ6.0 470 SXE.0 | TERL
27 | 3 [2o20] sean [ seve [ saeo | eazo | vezn | 7e7o | s2ae [ 7ovo [ s [ sizo | resn [ vEea
18 3 208 4550 10500 | 8370 7080 7100 B35S0 7RSO T57.0 01.0 534.0 Tr20 TI40
i) 3 20| 495.0 13500 | 8310 | 10530 ) B4900 | 10350 | 9980 EBE.0 6130 E52.0 STR.0 2110
20 | 3 |20z 6780 | paere | 8270 | 13130 9230 |12220] 10100 | 11350 | 7a7e | 7rio | 10sso | 10770
31 3 |20xy| =040 | 13370 | 6340 | 14570 | 9400 | 120000| 9930 | 114800 | TOE.D JX3.00 | 1059.0 | ROBZ.0
TABLE V
Arrangement of X and Y — The First Index of Third Scheme
‘Waktu - X1 Y1 X2 W2 x4 ¥4
Tgl | Bin | Tha 1000 1000 1000 1000 1000 1000
1 2 3 4 5 L] ¥ B . 10
17 3 2021 | 1668.00 145,00 652,00 G800 114200 | 1086.00 | 100200
18 3 2021 | 2052.00 S18.00 202,00 3200 FOE.DD G952.00 G800
1% 3 2021 | 1910.00 &10.00 200,00 T40.00 F00.00 46000 F0.00
20 3 2021 | 1770.00 S60.00 262.00 SE0.00 GOE.00 S43.00 122 .00
21 3 | 2021 1862.00 | B28.00 368.00 | 112000 | 762.00 998.00 64.00
22 3 | 2021 168300 | 961.00 73700 | 142500 | B47.00 | 958.00 -19.,00
23 3 2021 | 1861.00 91900 383.00 1195.00 [ 1337.00 | 1029.00 7500
24 3 2021 | 1651.00 | 1102.00 737.00 1183.00 | 1017.00 7500 117,00
25 3 |2021| 154500 | 95500 | 90500 | 111500 | 125500 | 1000.00 | 8500
26 3 2021 | 1616.00 &E0.00 1112.00 SE0.00 112400 S79.00 140.00
27 3 2021 | 1530000 596,00 124600 G96.00 111600 491.00 S8.00
28 3 2021 | 1546.00 386.00 1128.00 876.00 1032.00 S67.00 98.00
29 3 2021 | 1EE4.00 10600 7B, 00 §14,00 111.2.00 261,00 162,00
30 3 2021 | 214500 211.00 S09.00 F01.00 B75.00 G996.00 91.00
31 3 2021 | 214100 467 .00 227,00 741,00 Bd5.00 9E5.00 F7.00
Jumlah 26864.00 | 9508.00 | 2456.00 | 14226.00 | 144£0.00 | 14780.00 | 2210.00

In Table V, column 4 (X0) is equal £ X1 (column 4 +
column 5, of Table V). The calculation of column 5 of Table
V is column 4 of Table IV — column 5 of Table IV.
Whenever the result is negative, add B (=1000) to the result.
For example: 408 (column 4, Table 1V) — 1260 (column 5,
Table 1V) = -852. Thus for column 5 of Table V: -852 + B
(=1000) = 148 (column 5 of Table V). Repeat the calculation
for all days of observation.

Column 7 of Table VII is as same as column 4 of Table
V. In Table VIII, the calculation of X00 or the second index
must be a positive number since it has positive multiplier
constants. The daily result is summed and inserted into
columns 3 and 4 of Table VIII. In Table X, the results in
column 3 to column 10 are obtained by multiplying the
number in column 2 with the corresponding multiplier
constant in Table IX. In Table X, the results in column 3 to
column 10 are obtained by multiplying the number in column
2 with the corresponding multiplier constant in Table IX.
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TABLE VI
Multiplier Constants for calculating X00, X10 and Y10
Indeks Kedua 0 b 3 c 4 d
Pangall untuk B [15 plantan) -15 1 a 5 1 a
1 -1 o -1 -1 1 a
1 -1 1 -1 -1 1 -1
1 -1 1 -1 -1 -1 -1
S 1 -1 1 -1 1 -1 -1
% 1 1 1 -1 1 -1 1
E 1 1 1 1 1 -1 1
- 1 1 1 1 1 1 1
Waktu Menengah = 1 1 D 1 D 1 i
il 1 1 -1 1 -1 1 -1
z 1 1 -1 1 -1 -1 -1
g 1 1 1 1 -1 1 1
= 1 -1 -1 -1 -1 -1 1
1 -1 -1 -1 -1 1
1 -1 -1 -1 1
1 -1 0 -1 0
TABLE VII
Calculation of X00
Tabel Perhitungan harga X00
Waktu Pengamatan Kenstanta %0 X00
Tgl Bln Thn 0 1 -1 + -
1 2 3 4 5 [ 7 8=5*7 9=6*7
17 E] 2021 1 1668.00 1668
18 3 2021 1 2052.00 2052
19 3 2021 1 1910.00 1910
20 3 2021 1 1770.00 1770
21 3 2021 1 1862.00 1862
22 3 2021 1 1683.00 1683
23 3 2021 1 1861.00 1861
24 3 2021 1 1651.00 1651
25 3 2021 1 1545.00 1545
26 3 2021 1 1616.00 1616
27 E] 2021 1 15320.00 1530
28 3 2021 1 1546.00 1546
29 3 2021 1 1884.00 1884
30 3 2021 1 2145.00 2145
31 E] 2021 1 2141.00 2141
Jumlah 26864.00 | 26864 0
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TABLE VIII

Ba=arny s Haargeas

Indeks Tandas = = X ¥
i ] 3 <4 S={3*h-[{I7h G=E -2 )
[afa] +~ 2EEGA 2EEGA
10 + a508s D456
- 15000 AS000 -S40 -S54
- Goaz T
iz - IG5 IonE
+~ 1000 AO00 ILTE 250
ik + 4855 215>
=B P SG7E 19z2F -I5 26
+ 4618 IET4
13 48590 S58Z
+~ 1000 AO00 TIEE -Fi0E
1¢ +- 345 F e e Y -
= - IO53 5455 4990 -Z191
20 + 14226 14480
- 15000 AS000 -7 7 -52Z0
- B2 FASH
22 - GZl1Z FOx>
-~ pafapn] A0 FROZF A1ATE
P + G172 405 2
- S4852F G5ld God -1552
- SHEO8 S5EI0
e ] - 53Z8 oD
- pafapn] A0 -1 %0 -2 320
P + LRt GEeL
= - GO87 FOFT B4H59 -9 1
-~ GO9I 5230
4 - FES50O 1590
- pafapn] A0 20 -1 70
b -~ S840 I =0
- SEO4 o3 -S54 - 54
-~ FOXXE 1515
44 - FIET FIEZ
+ A0 p el d T 17EZ
4 + S909 471
- S8ZES5 543 54 -F &
TABLE IX
Multiplier Numbers for 15 Diurnals
= T [ ] €1 0l M4 M54
1 i 3 4 3 & T E £l 10
] Lo
x10 ool ool ool il Lo oo7 ool
" X121k oo (il ] ool il ] il ] Lo oo LOZ
o Fod ¥
— 127l oo oo7 ool R il ] oo
‘_‘l__'_'" b eli] ool 015 Lo 0= ool oo
N prd B 1 1 14 &1 ¥ r: r: 1
I NI ool Lo 14 | oo o il ol
el oo il=c] s Lo oo 00 ool
XA ¥4t ool ool 020 Lo
X44.¥24d .ol ool oo 101 L5
¥i0 ool oo L0l oo ool ool
¥12#K1k s ol s o1z LG s Ll
uriu ¥13eK1c o o L o4 =] oo LZ
semak Yo 015 Lo 030 ool oo oo ool
nang@ ¥I2#Kih L4 s =T (il oo oo LE
PEEH 23eNlc 03 L il (ol ] oor L
Y42 #Ndh 011 L0
¥44=54d ool 00 005
Swema 7 3 214 155 177 =0
Swema 7 245 327 10 318
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TABLE X

Arrangement of X and Y from Tidal Constants of 15 Diurnals

30 M2 = N ¥l o1 Ma M54
1 2 3 4 z B 7 B ] 10
] - Z5EE4 | 25854000

el = -zamn | ozasz | ozasm | ozasz | -asevs | ozemmoo| sesas | -zam

» ¥13-vlh = 7102 | -14204 | &391F | -TAO0E | -539.15 | G391 | TIOROO | -14E04 | 14z
AT ¥13vle = 919 | L1576 | -E3433 | 399 | 37947 | SERE0 | -17ERIl| E7ET
e ¥z - T 774 | 1500 | -7ran0 | -zmsss | o774 om | -154s

:_:_CZ' ¥EEh = 4354 4354 | 43zam0 | -s0mss |-messed| -ETO0E | 1306 | 13OEE | -4354

I = -TEE 1475 | 4m03s | -1ma7s | -TEe00 | -zmaT 36595 33

¥az-wh - 34 334 334 6550 | 33400

¥twd - 338 -335 33 575 34135 | -1590

Y10 - -Iiil Z344 | -1I0EE | -saeead| M35 | -3ad | -

¥1Z=¥lb = 4442 T | 424z | -zEman | S3E0M | 455410 | -13335 | 444z

itk 13Ml: - -IE 418 215 | 1= | -soas | 1ssss | -835 | -4as

se=mas Yo - -3 g0 | - | -15500 | 530 wao | 1350 | s3I0

ranE YIzaazh = 1I6 T | -31590 |-1350s4 | 4232 | meen | 5RO | -4zsE

PESINT YI3eNE: = 1451 1570 | -37725 |-149453 | 4333 | -13059 | 100sT | 4353

Yazengh = 734 445 7454 | -zEA0

yasexad = 1356 595 | 1355 | == 155600 | -11195

SaTE S (PR 050 TEEATE5 | SA4015 | -156L55 | -4U55.77 | -4385001 | 455475 | 45055 | 4259

Seema 6 (PR 5N F4TSTE | 109545 | 325055 | -S0E5.31 | 5315006 | 1s4651 | -3449

Calculation of w and (1+W) from Tidal Constants

TABLE XI

wdan (1+w) untuk S2 dan M54

WL 2 KL 2 W = S90.a1
WLz KL = .66
W = SS.0OF
Tabel 10 : 52 1 w/fT = -0.47F
Tabel L0 : 52 : W/T = 0.27
Tabels :K2: = 1.25
AT = -0.59
W = 0.34
A4 = 1.34

wodan (1-+WW) untuk K1
WO 2 KA 2 20 = 180.82
WLz KL = .66
2% 4+ = 185.48
Tabel 10 : K1 : wf = 2.69
Tabel 10 : K1 : WT = -0.33
Tabels :K1:f = 1.09
AT = 2.45
W = -0, 30
A4 = 0. 70

wodan (1-+WW) untuk N2
WL 2 M2 2 30 = S586.23
WL 2 N2 2 2% = 1329.60
M2-M2+(3560%*3) = 336.63
A = -3.61
1+ = 1.17F
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TABLE XIlI
The Result of Seventh Scheme for Tidal Constants
50 M2 ] N Kl o1 M4 ME4 0 Pl

oY Casr IEE4S RS | T44008| -185168| -A033T7T| -433501( 4ms4TI|  4s0EE| 4179

BT Zin ¢ 7sTel -10ezas| -zpemss| -zopsal| =3isoE| 1seszi]  -3edes

] 1242 Es| s4ss 7| 1s=@miE| siends| esToud| TmoszE| 1mo07s| =z E

a 3F000| 1mso0| Maomd| 1ss00| o0l 1700l T3o0| R0

f 0o 07 100 07 109 11z 0oy =7 115

') 0100 1. B | 0.0 13540 851 ¥T.H 000 0ua0

') 0100 150 0.0 070 SEX0l  3E.ID 0.0 000

') 000 158 10 0.aa HET] nra 135 60 0.0 0100

W 0100 15541 0.0 Bl E0 041 TI7.10|  3@0Er 15541

il 000 138 0.aa 118 466 LIE 155 15

o ood| 33o0|  Eo0|  3To0|  I17iool  1s0od| 0vaoo|l  31Eo0

r oo0| Mis7| M3IdE|  3eA03| 1EAs| 40753 153E|  1doEn

W 0o 0.00 fze 5L 145 0.oo 0.0 -0sa

12w 0o 1.00 134 117 7o 100 1.0 134

H 00| 74rde| 557.76| 1EEES0 o041 135 =0 -

¥ehipztzn 350 oo| 7moo| o000 iceooo|  zsooof aoscoo| 7m0 w00

Acm T4E8 i7eg gz 752 E =W Ti% 150 128 1032
g= 115 197 76 HEE0 13541 199 35 Bngsl MME] 19776 13541

TABLE XIlII

The Eighth Scheme of Admiralty Method

- 0| M | @ | k| o | | mss | R Fl
Alcm) | 758 | 3798 | 6% | 2725 | 3137 [ 3530 | 738 | 150 | 1% [ 1035
glo)] | om | 225 | 19776 | 30850 | 3241 | 19935 | B66 | 29490 [ 1975 | 134

The formulas for eighth scheme of Admiralty Method are:

M2,02,M4 : W =0

w =0
S2 S § =1
=0
=0
=f(M2)
=u(M2)
= f(M2)?
=2*V(M2)
=2*u(M2)
V(M2)
A(S2)*0.27
=9(S2)
= A(K1)*0.33
=g(K1)

N2, MS4

M4

K2

\Y

u

f

u

f

\Y

u

MS4 DV
DA

g9

P1 A
g

From the eighth scheme of the Admiralty Method, the type
of tidal is then determined using the Formzahl Number (F).
The result is:
F =(K1+01)/(M2+S2)

=(31.37+35.30)/(37.98+6.95)

=1.48
The Formzahl Number (F) of 1.48 defines that the tidal in
Bulo coast is mixed tide prevailing semidiurnal type, where
F satisfied the criterion: 0.25 < F < 1.5.
To determine the water elevation, following conditions are
used:

MSL = A(S0)

HHWL = Highest High Water Level
LLWL = Lowest Low Water Level
MHWL = MSL + (Range/2)

MLWL = MSL - (Range/2)

Range = 2*(A(M2)+A(S2))

The result is shown on Table XIV.
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TABLE X1V
The Water Elevation at Bulo Coast

Elevasi Muka Air Satuamn Data
HHWWIL CrT 145.0
P H WAL CrT 1195
MSL CITy N =]
MW I crm 29 _F
LLWA L (=an] 3.0
Range J Iy l 89 845 I

Tgt WAy As 4y
29 8 s SEC2ESS

) WA

V. CONCLUSIONS

Based on the tidal analysis at Bulo coast, the following

are the conclusion:

e The tidal type in Bulo coast is mixed tide prevailing

Fig 1: Tidal Graphic of Bulo Coast

semidiurnal type, with the Formzahl Number (F) is 1.48;

e The analysis using Admiralty Method produces tidal

constants:
S0=74.58
M2= 37.98
S2= 6.95
N2= 27.52
Kl= 31.37

O1=
M4=
MS2=
K2=
P1=

35.30
7.38
1.5
1.88
10.35
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The mean sea level (MSL) at Bulo coast is 74.58 cm;

The highest high water level (HHWL) at Bulo coast is
145 cm (+70.4 cm from MSL);

The lowest low water level (LLWL) at the Bulo coast is 3
cm (-71.6 cm from MSL).
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