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Development of a Probabilistic Model for the Estimation of Yearly
Workable Wave Condition Period for Offshore Operations -
Centering on the Sea off the Ulsan Harbor

SRS
Se Ho Choi* and Yong Jun Cho*

2 X ¥ =eMe 3 s 7Fs 713k A AkE] Thsd SERFC] AA €T gERES fE
371 §13ll, WA IMA(Japan Meterological Agency)?} NOAA(National Oceanic and Atmospheric Administration)%]
sVE Aol SWANel| 71x31e] 20039 1€ 195E] 2017 122 319784 & ARk H o2 2AF Ad §ofe]l
A9 f9] stael HF F71E GFAF Bl olo] B foluta AAlE ARERE FHA ASHE EEste] F
7] o9t BERES ©EE o, S dy) 7 F9 AFHY A W Weibull ¥ RTR= =74 Glukhovskiy
W AGelN AT 7R e-dalsict Bk et EREe] N 7hsdE HESE] 918 Borgman 4134
= &gsto] o b 9] ARl g ARE Wlellx] Edshs v ko] vee gt E® A fEsisith 4
Glukhovskiy 30| B4 4,=1592, H,=4374m, «,=1.8242 =ikor sd2as] o sart Hy=1.5mS!
8 A7 e 3199E RoESITh ol9f HlEe] SERY ASARE 9] S dart s #EA
g hare 7] ®arE vk e He=15m(Lee, 199)E A3]5lo] A&H= ARMS foluhal AAYD AwE spaE
X (wave by wave analysis)s}o] AFEslSit). 2Fed ¥ 2003 95E 2017371419 Ht A&7 455U 2 FERY
O ZRE AREE 7|3t 3] sk

SA=0]  E3F Weibull SHaitaE, aVFAS] 7vs 71RE, 4 Glukhovskiy 3%, Borgman Zit, 1ak& A& ARE

ApzAt

Abstract : In this study, a probabilistic model for the estimation of yearly workable wave condition period for off-
shore operations is developed. In doing so, we first hindcast the significant wave heights and peak periods off the
Ulsan every hour from 2003.1.1 to 2017.12.31 based on the meteorological data by JMA (Japan Meterological
Agency) and NOAA (National Oceanic and Atmospheric Administration), and SWAN. Then, we proceed to
derive the long term significant wave height distribution from the simulated time series using a least square
method. It was shown that the agreements are more remarkable in the distribution in line with the Modified Gluk-
hovskiy Distribution than in the three parameters Weibull distribution which has been preferred in the literature. In
an effort to develop a more comprehensive probabilistic model for the estimation of yearly workable wave condi-
tion period for offshore operations, wave height distribution over the 15 years with individual waves occurring
within the unit simulation period (1 hour) being fully taken into account is also derived based on the Borgman
Convolution Integral. It is shown that the coefficients of the Modified Glukhovskiy distribution are 4,=15.92,
H,=4.374m, x,= 1.824, and the yearly workable wave condition period for offshore work is estimated to be 319
days when a threshold wave height for offshore work is Hg= 1.5 m. In search of a way to validate the probabilis-
tic model derived in this study, we also carry out the wave by wave analysis of the entire time series of numeri-
cally simulated significant wave heights over the 15 years to collect every duration periods of waves the height of
which are surpassing the threshold height which has been reported to be Hy= 1.5 m in the field practice in South
Korea. It turns out that the average duration period is 45.5 days from 2003 to 2017, which is very close to 46 days
from the probabilistic model derived in this study.

Keywords : compound weibull wave height distribution, modified glukhovskiy distribution, borgman Integration,
duration time of energetic waves, wave by wave analysis
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Fig. 2. Comparison of numerically simulated significant wave
height with the measurement by KMA Ulsan buoy.
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Fig. 3. Schematic sketch of individual waves occurring during unit
segment (1 hr) of numerically simulated significant wave
height over long term.
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Table 1. List of yearly workable period corresponding to the vary-
ing threshold wave height

Wave height [m] 09 10 1.1 12 13 14 15
185 214 241 265 286 304 319

Workable period [days]
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rect implementation of Borgman integral.
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Table 2. List of total duration period of wave the height of which exceeds the critical wave height [H= 1.5 m] from 2003 to 2017

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Non-workable period [days] 63.6

535 513 60.0 389 265 392 468 41.7 339 393 460 503 50.1 42.1
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Total Duration Period [Days]
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(a) Variation of total duration period of waves the
height of which exceeds the critical wave height
(Hg=1.5m) during 2003~2017
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Fig. 20. Variation of total duration period and correlation of total
duration period of waves exceeding the critical wave height
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