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Analysis on the Emersion and Submersion Patterns of the Coastal Zone in Korea
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Abstract : The submersion and emersion patterns are key factors that directly influence the habitat environment of
the coastal plants and animals. In this study, the coasts are divided into five zones (zones 1, 2, 3, 4, and 5 - not
flooded, flooded once, flooded and exposed to air twice, exposed to air once, continuously flooded in the day,
respectively) based on the patterns using tidal elevation data at the major eight stations and the domestic and
international reference tidal levels, i.e., AHHW, ALLW, HAT and LAT, are also estimated to analyse the
characteristics of the five distinct zones. Based on the results, the frequency of the zone 3 are dominant and forms
from 87.2% to 88.2% (nearly constant) irrelevant with the tidal ranges at all stations. The taking-up percentages of
the zones 2 and 4 show nearly constant, below 4% and over 8%, respectively. In Pohang station classified as the
mainly diurnal tide, the percentages are decreased to 1.4% in zone 2 and increased to 10.8% due to the effects of the
annual and semi-annual tidal components.

Keywords : emersion and submersion patterns, benthic animals, reference tidal levels, coastal zone, frequency
distributions, coastal zonation
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Fig. 1. Location map of the tidal gauging stations in Korean coasts.
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Table 1. Information of the tidal gauging stations around the Korean coast.

Gauging stations Location Periods
Latitude Longitude

Incheon N 37°27' 07" E 126° 35' 32" 2015
Gunsan N 35° 58" 32" E 126° 33' 47" 2015
Mokpo N 34° 46' 47" E 126° 22' 32" 2015

Jeju N 33° 31" 39" E 126° 32' 35" 2015
Yeosu N 34° 44" 50" E 127° 45' 56" 2015
Busan N 35° 05" 47" E 129° 02' 07" 2015
Pohang N 36° 02' 50" E 129° 23' 02" 2015
Sokcho N 38° 12" 26" E 128° 35' 39" 2015
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Fig. 2. Steps of hourly tidal data analysis.
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Table 2. Harmonic analysis results for the tidal gauging stations.
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Gauging H, H, H, H Form AHHW ALLW HAT LAT

stations (cm) (cm) (cm) (cm) no, F (cm) (cm) (cm) (cm)
Incheon 284.57 112.90 28.59 38.85 0.17 464.91 -464.91 508.59 -515.83
Gunsan 215.96 83.25 26.11 34.55 0.20 359.87 -359.87 400.95 -390.35
Mokpo 145.74 49.32 23.61 30.42 0.28 249.10 -249.10 287.88 -315.33
Jeju 68.77 28.05 16.96 22.98 0.41 136.76 -136.76 166.21 -187.90
Yeosu 94.56 43.69 12.85 18.80 0.23 169.91 -169.91 214.20 -209.69

Busan 38.06 18.06 1.57 437 0.11 62.06 -62.06 87.15 -84.40

Pohang 322 0.68 421 4.07 2.12 12.18 -12.18 30.73 -25.17
Sokcho 6.93 247 4.66 5.04 1.03 19.11 -19.11 39.93 -32.19
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Table 3. Non-tidal constants of the tidal gauging stations.
Gauging HWOST HWONT LWONT LWOST Spring Range  Neap Range = Mean Range
stations (cm) (cm) (cm) (cm) (cm) (cm) (cm)
Incheon 862.37 636.58 293.23 67.44 794.93 343.35 569.14
Gunsan 659.09 492.58 227.16 60.66 598.43 265.42 431.92
Mokpo 444.16 345.52 152.68 54.03 390.13 192.84 291.48
Jeju 233.58 177.49 96.03 39.94 193.64 81.46 137.55
Yeosu 308.16 220.78 119.04 31.66 276.50 101.74 189.12
Busan 118.17 82.06 42.06 5.94 112.23 40.00 76.11
Pohang 16.08 14.72 9.64 8.28 7.80 5.08 6.44
Sokcho 28.52 23.57 14.66 9.71 18.81 8.91 13.86
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Table 4. The period of different levels for the tidal guaging stations.
zone 2 3 4 Total
Station (unit: hour/%) (unit: hour/%) (unit: hour/%) (unit: hour/%)
Incheon 362/4.1 7,663/87.5 735/8.4 8,760/100
Gunsan 358/4.1 7,663/87.5 739/8.4 8,760/100
Mokpo 356/4.1 7,665/87.5 739/8.4 8,760/100
Jeju 332/3.8 7,689/87.8 739/8.4 8,760/100
Yeosu 357/4.1 7,655/87.4 748/8.5 8,760/100
Busan 322/3.7 7,642/87.2 796/9.1 8,760/100
Pohang 122/1.4 7,694/87.8 944/10.8 8,760/100
Sokcho 196/2.2 7,723/88.2 841/9.6 8,760/100
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