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Characteristics of Hydrography and Tidal Current in Hampyung Bay,
the Western Coast of Korea

Kyeong Sig Lee* and Sue Kyung Jun
Jeollonomdo Marine-Bio Research Institute, Jeonnam 535-802, Korea

Abstract: Characteristics of hydrography and tidal currents were investigated in Hampyung Bay through in situ CTD data,
tidal currents and elevations. According to the seasonal weather variability, hydrography showed the lower density with
high temperature and low salinity in summer and the higher density with low temperature and high salinity in winter. In
particular, the thermal structure like a tidal front was formed along the central channel at the neap tide of summer. The
critical value of the parameter SH (=log(H/U®) where H is depth and U is M, tidal current amplitude) representing the
formation position of tidal front was estimated from 2.4 to 3.5. In addition, the potential energy anomaly () was ranged
between 0.985 and 6.998 Joule/m’, which gradually increased from the mouth into the inmer bay. This front may be
caused by the unique topography with wide tidal flat and the local difference of tidal current strength. The observed tidal
currents at the mouth of bay showed that the ebb time was shorter than the flood time with the increase of depth. This
asymmetric ebb-tide dominance is interpreted as a result of tidal distortion by the development of a shallow-water-
constituent in Hampyung Bay with a wide macro-tidal flat.

Keywords: tidal flat, tidal front, ebb-tide dominance
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Fig. 1. (a) Bathymetry of study area with bottom contour in meter. Shaded area in the bay represent tidal flat. (b) Observation
stations: The cross bar (+) denotes the survey stations of temperature and salinity. The triangle (&) indicates the location of
ADP observation and the circle (@) and diamond (40) represents the tidal elevation observation stations at the mouth and inner

area of bay, respectively.
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Fig. 2. T-S diagram of Hampyung Bay in 2000.
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Fig. 3. Monthly precipitation and insolar radiation at Mokpo
weather station in 2000.
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Fig. 4. Horizontal distribution of temperature and salinity in Hampyung Bay.
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Fig. 5. Vertical sections of temperature and salinity in Hampyung Bay.
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Fig. 6. The neap and spring tidal variation of temperature and salinity.
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Table 1. Tidal residual currents with depth at the mouth of Hampyung Bay from 13:00, May 25 to 14:00, May 26, 2000

Depth from bottom (m) U-velocity (m/sec)

V-velocity (m/sec)

Speed (m/sec) Direction (deg., E=0")

272 -0.0183 0.0626 0.065 106.3
372 -0.0140 0.0412 0.044 108.8
472 -0.0144 0.0095 0.017 146.6
572 -0.0212 -0.0130 0.025 211.5
6.72 -0.0131 -0.0217 0.025 238.9
772 -0.0131 -0.0171 0.022 2325
8.72 -0.0112 -0.0140 0.018 2313
9.72 -0.0039 -0.0122 0.013 2523
10.72 -0.0005 -0.0073 0.007 266.1
Average -0.0122 0.0031 0.013 165.7
Table 2. Stratification parameter calculated from in situ hydrographic data of Hampyung Bay
Station
Period Tide
5 7 10 13 16 18 21 22
July 1.126 1.165 3.505 3.497 4368 0.985 6.998 2.576 Neap
December 0.521 1.704 0.947 0.840 0.315 0.233 0.448 0.219 Neap
June 0.665 1.966 2.892 3467 2.389 1311 1.017 1.365 Spring
*Unit: Joule/m’
Simpson and Hunter(1974)= a3} 7+& zAA g3l AR AZA 4 (potential energy anomaly)
Ae] YAE Yeple AL A s At Aol
SH=logio(H/U’) () 1 _ 1
=5 [5(p()-P)gzdz: =4[} pd @
71 He 9, Us M, 25242 (tidal current
amplitude)©|t}. 714 HE FAolH, g= FH/KEE 9.8 mised,
Kasai et al.(1999y Clyde djolX o] &g o]&3} = 2o},
o ZAAXMo] SH=2.7-3.7 Aleld] EH e AL AMTE FeE & Yeplle 78 &)Y A$
39O, Yuasa and Ueshima(1992)= 259 ¢ Askd AEATE R A 0.985-6.998
o] ¥ Osaka TN ZAHMo] x5k FoA Joulem’ 0.2 FHEF o] st ot QT FAXA 5
SH=2.7& 7Htka skt (1.126 Joule/m’)et +4lo] FZ3] Hihe ZAMRA
Sl CTD #5433 A 93]9) sigsle A4 18(0.985 Joule/m el 744 WL, AZo] wakdt gt
A Byun and Cho(2006)7} v+ jox #=3h oK ZAFAA 21(6.998 Joule/m )ellA] 7H4 Eob, A
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Hske 79 2R 163 W QF 2F 2
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AAdo] B2 A3t AT R BIOH, B2
B ol AGL FHOE 2, G WL 2
BERE
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43} tiz7)(68 28 3o T WA At
¥ AEASE 7HE 0219-1.704 Joule/m’,  0.665-
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gk koA o B AFA] AFo| WS,
) 2428 gt 25349 SHEHS 7HRAE 4l
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2 foz s AEH st 2 st &
o] sl s HARHoA WAL= AR
4# 4 TtHYuasa and Ueshima, 1992). &1} @5



254 ofz4 - 42

Table 3. Harmonic constants of the main tidal constituents and a shallow tide for the mouth and inner station of Hampyung Bay

Constituents M, S, K, O M,
Station  amplitude  phase amplitude ~ phase  amplitude  phase  amplitude  phase  amplitude  phase
MOl.lth 175.99 62.03 64.99 91.54 251.68 25.61 231.68 1332 167.29
(Dorjpo)
Inner 193.94 5791 65.62 100.21 245.19 2641 219.53 18.56 172.68

*Unit: amplitude in cm, and phase in degree referred to 135°E (Korean Time Zone).
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Table 4. Ratio of the amplitude and the phase difference
between the M, and the M,

Station Mouth (Doripo) Inner
Ay/Ay 0.076 0.096
20204 316.77 303.14

*Az (M tide amplitude), Ay (M, tide amplitude), ¢, (M
tidal phase), ¢4 (M, tide phase)
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