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ABSTRACT

Tide is one of the important parameter in oceanography. SEAWATCH Indonesia as a
project that concern in monitoring sea environment needs a complete tidal database to
support its operational activities. For this reason, the tidal database was developed to
collect all of available tidal data in Indonesia from many sour ces.

This software was designed very easy and user friendly under windows 95 platform
using Visual C++ and called PASUT Version 1.002.

1. Background
Tide is one of the important parameter in

oceanography. It is useful if the database of the tidal
parameter can be completed in the SEAWATCH
Indonesia database. In this activity, the tidal constituents
of Indonesian waters are collected from several sources
such as DISHIDROS TNI AL, P30 LIPI, Survey
Reports, etc. and for analysis, the harmonic analysis with
least square method is used. The software for this
analysis developed using Visual C++ language and
compatible for Windows 95. The software called PASUT
Version 1.002.

The purpose of this database is to collect all of the
Indonesia tidal data that available to anticipate needs
from the users of SEAWATCH Indonesia and also for
the internal needs (for survey, research, etc.).

Actualy this software can be used for 53 tidal
congtituents, but because of the general tidal data in
Indonesia maximum only have 9 constituents, so in this
first version the ability of the software only limited for 9
constituents only.

2. Theory
Tides are shallow water waves, generated by

gravitational forces exerted by the moon and sun upon
the oceans.

The harmonic method is the most usua and
satisfactory method for the prediction of tidal heights. It
makes use of the knowledge that the observed tidesis the
sum of a number of components or partial tides, each of
whose periods precisely corresponds with the period of
one of the relative astronomical motions between earth,

sun and moon. Each of the partial tides has an amplitude
and phase which is unique to a given location. In this
context, phase means the fraction of tidal cycle that has
been completed at a given reference time. It depends
upon the period of the tide-raising force concerned, and
upon the lag of the partial tide for that particular
location. The explanation above can be written as a
function below

h(t)=S, +SS, +Q A, cos(w t-j ,)

i=1

2.1)

where:

h(t) : tidal elevation as afunction of time

A; : amplitude component number - i

w, : 2p/T;, T; = period of the component number - i

j i : phase of the component number -i

S : mean sealevel

SS, : changes of seasonal mean sea level because of
meteorological factor

t:time

N : number of component

Ignoring the parameter affected by meteorological factor,
the equation (2.1) can be written as follows :

K K

h(t) =S, + A, cos(w,t,) +Q B, cosw,t,) (22)
i=1 i=1

where :

A, dan B; : the harmonic constituents number - i

K : number of the tidal constituents

t, : time period (t, = -n, ..,n; t = 0 is the middle time).



The solution of the eguation above can be solved using
linear equation system with least sguare method by
computer.

3. The Computer Program Description

3.1. Main Routines Required
The PASUT Verson 1.002 consist of some
routines as follows :

WINMAIN the main program which controls
all routines program.

INPUT reads the input file and makes
anew input file

EDIT edits first and last time of
prediction and time reference

NDBD NLY calculates the long of the time

B prediction

MIDDAY calculates the middle day of time
prediction

VUF reads and cal cul ates the nodal
informations and corrections

CALMTRX solve the matrix problem

OUTPUT print the prediction result to
screen
and printer

3.2. Data Input
The input file needed by this software should have

format as follows :

Header identification to check the
validity of theinput file

S mean sea level

Lat-Long latitude and longitude of the tidal

station. (- for West and South)
Tidal the value of amplitude and phase
Constituents of tidal constituents

The units of mean sea level and amplitudes are in cm.
and the phase in degree.

The input files can be created using facility in this
software or Worpad Editor.

3.3. Output
The outputs of this software consist of

results as follows (on screen and printer) :

table of tidal constituents.

time series (graphic).

time series (table).

text file which can be downloaded by Excel.

four
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3.4. Help Files

To help using this software, you can also execute
the help files of this software. The help files are made in
Indonesia version.
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APPENDIX

APPENDIX A
The Input File:
[ kom
Jombang
100. 000000
-90. 000000  80.000000
M2 28.984104200 30. 000 80. 000

S2  30.000000000  20.000 8. 000
N2 28.439729500  20.000  89.000
K2  30.082137300 2.000  90.000
K1  15.041068600 2.000  80.000
Ol  13.943035600  20.000  89.000
Pl  14. 958931400 2.000  98.000
M 57.96821 2. 000 9. 000
MB4  58.9841 2. 000 8. 000
APPENDIX B

The Output File:

1. Tidal Constituents.

2. Times Series of Tidal Elevation (Graphics).
3. Table of Tidal Elevation.



=2 Pasut - Sungai Azahan

Pernntsh  Hasil Help

DATA KOMPONEN PASANG SURUT

Stasiun : Sungai Asahan

Lokasi: $9.80° BT, 3.10°LU

S0 M2 52 N2 K2 K1 01 P1 M4 MS4
Fasa (deg) ~- 8900 14400 E£7.00 14400 341.00 000 340.00
Amplitudo (cm) 21000 10500 5000 2000 1400 2200 000  7.00

Appendix B.1. Tidal Constituents as the Input File



=2 Pasut - Sungai Azahan

Perntsh  Haszil Help

000

2800

2600

2400

2200

2000

Elevasi (cm)

1200

1600

1400

1200

Grafik Ramalan Pasang Surut Sungai Asahan
1-7-1998 / 5-7-1998 Lokasi: 99.80° BT, 3.10° LU

Tanggal

IR,

IRIRET

25 49 73 aF
Jam

30604

S0:21000

11320

Appendix B.2. Time Series of Prediction Result




Pazut - Sungai Azahan

Perntsh  Hazil

Help

TABEL RAMALAN PASANG SURUT
1-7-1998 / 5-7-1998 Stasiun : Sungai Asahan

Liokasi: 99.50° BT, 3.10°LO

TGL

JAM

0 1

23 4 = b T 8 2 '10 11 12 13 14 15¥ 16 1T 1% 1% 20 21 2T I3

1/7
TiT
3T
477
EX

1343 1138

1660 1401

1078 1723

2262 2072

2458 2400

1132 1333 1699 2150 2586 2912 3060 3007 2776 2432 2064 1760 1590 1584 1731 1973 2249 462 2552 24089 2233 1941
1275|1319 1533 1873 2270 26304 2890 29046 2022 2699 2383 2051 17748 1622 1607 1723 1926 2152 2335 2419 2377 2213
1517|1421 1468 1659 1950 2308 2634 2867 2060 (2804 2628 (2382 2062 1780 1502 1542 1628 1806 2027 2227 2351 2364
1245 1645 1532 1545 16906 1963 2293 2617 2864 2078 2931 2730 2417 2057 1727 1495 1404 1467 1656 1918 2182 2379

22251981 (1730 1572 1535 1653 1912 2361 2623 2013 3060 3021 2707 2431 2000 1597 1309 119046 1276 1534 1873 2232

Appendix B.3. Table of Prediction Result




