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Field Observations of Spatial Structure of Hydrodynamics
Including Waves and Currents in the Haeundae Coast
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Abstract : Field observations were conducted to collect hydrodynamic and morphological data, which are needed
to account for mechanisms of bathymetry changes caused by physical forcings, in Haeundae beach. In order to
quantitatively describe characteristics of wave transformations and current patterns in space in winter and summer,
in-situ sensors for measuring waves and current profiles were installed at three locations in the cross-shore direction
and also three locations in the along-shore direction. As for the results of wave measurements, waves with main
direction from the east dominate in winter while waves are incident from the S and the ESE in summer. Analysis of
current data reveals that currents over the study domain are considerably influenced by a pattern of tidal motions,
thereby, mainly oscillating in the direction of tidal currents, i.e., east-west directions, in both winter and summer.
Currents tend to be influenced by local bathymetry in the shallow water region, with the direction changed along the
depth contours and the magnitude reduced as they approach the shoreline. The results analysed from the
hydrodynamic data through this study can be further combined with the morphological and bathymetry data, leading
to the quantification of seasonal sediment transport rates and sand budget changes.

Keywords : wave transformation, current distribution, sand beach, beach erosion
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Fig. 1. Layout of construction plan in the governmental beach protection project for the Haecundae Beach (Haeundaegu of Busan Met-

ropolitan City,, 2011).
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Fig. 2. Bathymetry (bottom contours in meter above MSL) of Haeundae Beach and the measurement locations (S1 to S3 and W1 to W4).
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Table 2. Instruments, sensor elecations and observation items at each station

Sensor type Measuring item Sampling interval Sampling height
ADCP1200 wave, currents and acoustic intensity 30 min 255 cm ~ water surface (upward)
S1 PC-ADP currents and acoustic intensity 30 min 3 cm ~ 93 cm (downward)
VECTOR currents and acoustic intensity 30 min 25 /50 cm
ADCP600 wave, currents and acoustic intensity 30 min 330cm ~ water surface (upward)
S2 ADCP1200 currents and acoustic intensity 30 min 1 cm ~ 96 cm (downward)
ADV currents and acoustic intensity 30 min 25750 cm
S ADCP1200 wave, currents and acoustic intensity 30 min 310cm ~ water surface (upward)
ADV currents and acoustic intensity 30 min 25750 cm
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Fig. 3. Temporal variations of significant wave heights, spectral peak periods, and poak sectral wave dirctions at W4 during Jul. 25, 2013
to Oct. 16, 2014. Dotted boxes inicate the storm events.

Table 3. Maximum significant wave heights, peak periods and peak wave directions during seven typhoons

Danas Wipha Neoguri Nakri Halong Phafone Vongfong
H, (m) 3.17 225 2.59 3.52 242 2.40 3.97
H,p (M) 5.10 3.54 3.78 5.32 3.66 3.56 5.77
T, (sec) 9.18 11.68 11.78 7.46 9.00 941 10.46
T, (sec) 9.03 11.11 10.63 7.80 8.74 8.95 9.61
D, (deg) 120.3 101.6 180.8 1553 113.2 109.3 117.4
SPR (deg) 28.67 15.34 18.67 26.54 26.55 28.71 21.74

Date 13/10/08 13/10/16 14/07/09 14/08/03 14/08/10 14/10/06 14/10/13
(peak) 23:00 20:00 22:00 04:00 05:00 04:00 14:00

Duration 36 Hr 42 Hr 26 Hr 71 Hr 72 Hr 71 Hr 115 Hr

(H>1m)
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Table 4. Monthly wave direction histogram
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Wave Month Sum
Direction Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (%)
N 0.0 0.4 0.1 0.8 0.8 1.3 0.6 0.3 0.3 0.8 0.1 0.3 0.5
NE 0.8 1.2 0.8 2.6 1.9 44 23 5.5 14.9 152 1.4 0.8 5.5
E 65.9 88.5 573 59.2 30.8 48.6 17.6 29.8 62.2 78.0 449 62.8 52.8
SE 8.9 45 11.7 16.3 17.5 19.3 18.5 20.8 10.8 2.6 22.4 14.7 13.9
S 239 4.8 29.2 18.2 45.6 22.8 584 42.7 10.8 33 30.4 21.0 26.0
SW 0.5 0.0 0.1 1.3 1.7 2.7 0.8 0.2 0.5 0.0 0.4 04 0.6
W 0.0 0.4 0.5 0.8 1.1 0.6 1.1 0.5 0.3 0.0 0.3 0.0 0.5
NW 0.0 0.1 0.1 0.8 0.7 0.3 0.8 0.2 0.1 0.0 0.1 0.1 0.3
Table S. Monthly wave height histogram
Wave Month Sum
Height Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (%)
0-0.5 49.7 153 272 475 41.9 49.8 46.2 38.1 31.9 22.8 53.8 352 374
0.5-1 442 47.0 56.4 40.8 51.7 45.7 46.6 46.7 57.0 36.5 39.6 49.7 472
1-1.5 6.0 232 12.7 7.4 4.0 43 4.7 9.2 10.0 25.0 3.8 12.0 10.5
1.5-2 0.0 83 1.6 3.1 1.2 0.2 1.8 32 0.9 10.8 1.9 3.1 3.1
2-2.5 0.0 4.8 1.7 1.3 0.4 0.0 0.6 1.9 0.1 32 0.7 0.0 1.2
2.5-3 0.0 1.3 0.4 0.0 0.5 0.0 0.1 0.3 0.0 0.8 0.3 0.0 0.3
3-3.5 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.5 0.0 0.6 0.0 0.0 0.2
3.5-4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.3 0.0 0.0 0.0
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directions and (b) currents with traveling directions.
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Fig. 9. Temporal variations of significant wave heights, secptral peak periods, and peak spectral wave directions measured from S1, to S3
during summer observation. U and V components of currents indicate the east (+) and north(+) directions, respectively.
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