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A Study on Calibration of Underestimated Wave Heights Measured
by Wave and Tide Gauge (WTGQ)
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th & ATrelMs vl ARelA #5383 AWAC 9 o2 SkaA|(Waverider buoy) AFEE ARESlo] Y A]FellA
#5S WIG frolatas BAsIGith WA Aad 24 stelx] WTIG frolohal(H,,) #tol A87keE A9ole &
olubael HEF719] 739 WIG HT= AZ7FEA] 9511 AWAC 2 o)) stz Hrel AHuAS fAg-e o
Aselon, o] Mg de #8stol WIG HT9: H,, 7o) FX5 tlEshs 32k 375 7 A3 H=Z APgsioltt. o]
s ARgsle] Aukt AR A 0.7m olske] WTG H,.& ®Asioion, 1 A3 WAd¥ WIG H,%t
AWAC %! Waverider buoy H,,°] AZIA7} SgE 3 AB7FR ghare 2t /BdE e ERlskinh
2 AT AHE Aged g A3o] fAEE B A9 WTG 35 stas B o3, vt Hrh HE
ASAEE AFsl dld dere] /e FRE 7SS vRlsks el 71998 5 s Zo R ot

MEO| : 2 JA(WTG), L A7 vhar 27, Sigeie, s

rot
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Abstract : It has been reported that the wave heights measured by Wave and Tide gauges (WTG) have been
underestimated, and thus it is important to improve its measuring accuracy for enhancing estimation of harbor
tranquility. In this study, the significant wave heights from WTG were calibrated using measured data from
AWAC and Waverider buoys moored at the same four locations with the WTG. It was observed that the product of
significant wave height and peak wave period, H7, was not underestimated but linearly proportional between the
measurements by two instruments. This linearity was applied to develop 3" order polynomial functions that best
represented the relationship between HT and significant wave heights measured by WTG. These functions were
then applied to calibrate the WTG significant wave heights that were lower than 0.7 m, the critical value estab-
lished for the low waves in this study. The results showed that the linearity between the AWAC (or Waverider
buoy) and calibrated wave heights were improved, and the magnitude of underestimated WTG wave heights were
increased to be more realistic. The results of this study are expected to be effectively applied for other data sets
obtained by WTG only, to increase the observation accuracy of WTG and to improve the estimation of harbor
tranquility.

Keywords : Wave and Tide Gauge (WTG), wave height underestimation, wave height calibration, harbor tranquil-
ity, wave measurement
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Fig. 1. Map of the locations of Sts. A1, A2, B1 and B2 where WTG was moored at the bottom of seabed together with AWAC (A1 and A2)

and Waverider buoy (B1 and B2).
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Table 1. List of observation instruments, locations, mooring depth and period
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Station Instrument Locations (Lat., Lon.) Depth (m) Observation period
Al (Hupo) WTG & AWAC 36°41'59.1"N, 129°29'03.4"E 17.5 2011.11~2014.01
A2 (Yeongil Bay) WTG & AWAC 36°0521.9"N, 129°2821.2"E 24.5 2011.03~2013.12

B1 (Pohang New Port) WTG & Waverider Buoy

36°02'16.34"N, 129°27'12.03"E 22.0

2008.08~2009.07

B2 (Busan New Port) WTG & Waverider Buoy 35°02"38.4"N, 128°4729.9"E 14.0 2007.01~2009.09
Table 2. Summary of data measurements
Data acquisition Sampling Number of
St Instruments Wave data period (hr) frequency (Hz) data per burst
Al WTG H,, T, 30 min 2 2,048
AWAC H,, T,, Dir,, 30 min 2 2,048
A2 WTG H,y, T, 30 min 2 2,048
AWAC H,y, T,, Dir,, 30 min 2 2,048
Bl WTG H,, T, 30 min 2 2,048
Waverider Buoy H,, T,, Dir,, 30 min 1/1.28 2,048
B WTG H,, T, 30 min 2 2,048
Waverider Buoy H,o, T, Dir,, 30 min 1/1.28 2,048
A th(Fig. 1). ©] & A1Z} A20lli= WTGS}F 37| Nortek o gJaf FAlell 59 T s vEbd o=, 7 ] Tkl
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Fig. 2. Comparison of H,, distribution measured at the four stations (A1, A2, Bl and B2). x-axis: H,, by AWAC at (a) Al and (b) A2 or
Waverider Buoy at (c) Bl and (d) B2. y-axis: H,,, by WTG. The blue lines denote y = x.
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Fig. 3. Comparison of 7, distribution measured at the four stations (A1, A2, Bl and B2). x-axis: T, by AWAC at (a) Al and (b) A2 or Wave-
rider Buoy at (c) Bl and (d) B2. y-axis: 7, by WTG. The blue lines denote y =x.
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Fig. 4. Comparison of HT distribution measured at the four stations (Al, A2, Bl and B2). x-axis: HT by AWAC at (a) Al and (b) A2 or
Waverider Buoy at (c) B1 and (d) B2. y-axis: HT by WTG. The blue lines denote y = x.
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Table 3. Comparison of D_, and R_, for H,,, T, and HT, respec-
tively. The red colored numbers represent the best fit
results to the linear line of y =x at each station

Station Al A2 Bl B2
H,, 0.065 0.100 0.097 0.142
D, T, 0.070 0.115 0.217 0.181
HT 0.060 0.106 0.074 0.100
H,, 0.891 0.857 0.778 0.740
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Fig. 5. Distribution H,,, measured by WTG in terms of HT measured by WTG in the corresponding four stations. The blue lines denote the
3" order polynomials that fit the distribution with y-intercept to be 0, respectively.
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Table 4. Coefficients of the polynomial in Eq. (9)
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