ka3l o) - 8l k- 8} 3] =5 F/ISSN 1976-8192(Print), ISSN 2288-2227(Online)
Journal of Korean Society of Coastal and Ocean Engineers 28(2), pp. 101~108, Apr. 2016
http://dx.doi.org/10.9765/KSCOE.2016.28.2.101

HE AZAEE o]87 A HE=d 549 231 84
Analysis on the Estimation Error of the Lowest and Highest Astronomical Tides
using the Wido Tidal Elevation Data
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Abstract : In designing of the wind power facilities, the highest and lowest astronomical tides (HAT and LAT) are
needed in terms of an international design tidal water levels. The AHHW and ALLW, however, have been used as
the design tidal levels in Korea. The HAT and LAT in the Wido coastal sea should be estimated to satisfy the
standard because the pilot wind power facilities will be located in the adjacent Wido coastal sea. In this study, the
HAT and LAT are estimated using the 31-years hourly tidal elevation data of the Wido tidal gauging station and the
nodal variation patterns of the major lunar components, such as M,, O,, and K, are analysed to check the expected
long-term lunar cycle, i.e., 18.61-year’s nodal variation patterns. The temporal amplitude variations of the M,, O,,
and K, clearly show the 18.61-years periodic patterns in case of the no-nodal correction condition. In addition, the
suggested HAT and LAT elevations, estimated as the upper and lower confidence limits of the yearly HAT and LAT
elevations, show 40 cm greater than AHHW and 35 cm lower than ALLW, respectively.

Keywords : wido tidal elevation data, highest astronomical tide(HAT), lowest astronomical tide(LAT), AHHW and
ALLW, nodal correction
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Fig. 1. Location map of tidal station Wido.
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Location Longitude(N) Latitude(E)

Observation period

Wido 35° 37" 05" 126° 18' 07" E

1985. 1. 1 ~ 2015. 11. 30

Table 2. Information of missing period

Year month Year month

1988 5 2000 5,8

2001 10, 12 2002 8, 11, 12

2003 1,2,3, 6 2004 1,2,7,8,9, 10, 11, 12
2005 1,2,3,4,5,6,7,8,9, 10, 11, 12 2006 1,2,6,7,9, 10, 11
2009 4,5,6,8,10, 11, 12 2010 1,9

2011 I, 11, 12 2012 1,2,7,8,9

Table 3. The basic speeds and origin of the astronomical arguments(w,) that gives the frequencies of the harmonic constituents. Note that

W, = 0, + @, - ®; (Pugh, 2004; Pugh and Woodworth, 2014)

Period Degrees per mean solar hour Symbol
Mean solar day 1.0000 msd 15.0000 @,
Mean lunar day 1.0351 msd 14.4921 ®,
Sidereal month 27.3217 msd 0.5490 ,
Tropical year 365.2422 msd 0.0411 @y
Moon’s perigee 8.85 years 0.0046 ,
Regression of moon’s nodes 18.61 years 0.0022 R

Perihelion 20,942 years
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Fig. 2. The amplitude of the semidiurnal tides varies over an 18.61 year period, (a) SD(Standard Deciation) and (b) difference of SD.
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Fig. 3. The amplitudes of the principal semidiurnal lunar tide(A4,) are plotted each year.
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Table 4. Various tidal levels at Wido
HAT(cm) AHHW(cm) LAT(cm) ALLW(cm)
max 386.690 332.388 -353.683 -312.808
mean 367.053 326915 -361.484 -326.915
min 341413 312.808 -372.497 -332.388
95 % confidence value 371.391 329.239 -363.517 -329.239
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