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Spatio-temporal Variability of AHHW in Relation with the Design Sea Level
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Abstract: The approximately highest high water(AHHW), which has been used frequently as a basis of the design
sea level, has not only ambiguous return period but also spatio-temporal problems induced by sea level rise and the
spatial variability of tidal characteristics. The ratios of 4 major constituents with other constituents were investi-
gated. In addition, tidal data were analyzed by probability density function. The temporal variability may be cured
by using the latest tidal data. And the AHHW at summer was examined to lessen the spatial variability. The results
show that the design sea levels need to increase by 10 cm or more at the Southern Coast and by 15~25 cm at the East
Coast.
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Table 2. Rate of variation (mm/yr)

Station Period MSL(ecm) AHHW(cm) Station MSL Maj. Const. AHHW
IC 1975.6-1977.5 463.5 927.0 IC 3.9 -1.3 2.6
West  GS 1980.3-1982.3 371.3 742.5 GS 1.9 3.8 5.7
MP  1999.1-2002.12 243.0 486.0 MP 22 2.5 -0.3
YS  1983.1-1984.12 180.8 361.6 YS 1.8 -3.5 -1.7
South TY  1976.1-1976.12 141.0 282.0 TY 1.7 2.5 -0.8
BS  1974.1-1974.12 64.9 129.8 BS 32 -1.8 1.4
East PH 1973.1-1975.12 123 24.6 PH 6.1 0.0 6.1
SC 2011.5-2012.4 19.5 39.0 SC 23 -0.3 2.0
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Fig. 1. Variations of AHHW, major constituents and MSL.
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Table 3. Exceedance probability(%) of AHHW(05)

AHHW(05) Hourly data HWL data
St (cm) Total Exceed Prob. Total Exceed Prob.
IC 9314 43824 47 011 3527 41 1.16
GS 7370 43824 101 023 3523 75 2.13
MP 4913 43824 128 029 3537 91 2.57
YS 3554 43824 337 077 3530 210 595
TY 2839 43824 351 0.80 3532 213  6.03
BS 1325 43824 816 1.86 3530 395 11.19
PH 360 43824 8323 1899 3825 1049 2743
SC 432 43824 3668 837 3513 639 18.19




AAIZS) 9} T 2] Al - 37 AR} 75

100 J_level(cm)

(b) Gunsan (¢) Mokpo

(d) Yeosu

1 |
60 B H 2005

883

d ' '
60 H H 2003

20

20 0102..031104 o8 1

3 o8838

(g) Pohang (f) Sokcho
Fig. 2. exceedance of AHHW(05) during 2001~2005.
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Table 4. Monthly variation of MSL (2001~2005) (cm) of that Az AZEn]= Mok A 3~5% A Eo]a Jl
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Table 5. Amplitude of each constituent (cm)

Major Shallow water Seasonal
St. Others Total
M2 S2 K1 01 M4 MS4 - Sa  Ssa

IC 2867 1149 394 291 470.161%) 6.6 59 342 465(6%) 195 2.1 21.6(3%) 226.6(30%) 764.8(100%)
GS 2210 859 350 266 368.560%) 109 7.8 205 392(6%) 190 2.6 21.6(4%) 181.0(30%) 610.3(100%)
MP 1426 487 308 237 2458(51%) 217 166 148 53.1(11%) 196 32 22.8(5%) 163.9(33%) 485.6(100%)
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PH 34 08 40 42 12429%) 0.1 00 05 0602%) 129 23 152(36%) 14.033%) 42.2(100%)
SC 69 25 50 46 19037%) 02 0.1 05 0802%) 124 3.1 155030%) 15831%) 51.1(100%)
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Fig. 3. exceedance probability of high water to AHHW.
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Table 6. Parameters for the PDF

al a2 ul H2 ol 02 RMS(cm)
IC 054 046 287.79 65929 139.55 115.12 0.0068
GS 051 049 22571 51545 96.89 9583  0.0060
MP 046 054 15038 32622 79.72 69.64 0.0035
YS 054 046 13241 24586 55.15 5197 0.0033
TY 045 055 97.18 18821 40.08 4533 0.0043
BS 056 044 5037 9734 23.06 20.60 0.0031
PH 0.70 030 1791 3595 11.00 841 0.0022
SC 089 011 2198 4077 12.84 9.09 0.0024

Table 7. High water levels(cm) corresponding to exceedance prob-

abilities

- AHHW(05) exceedance probability

Level(cm)  Prob. 10% 5% 1% 0.5%
IC 9314 042 7494 8014 891.7 9235
GS 737.0 0.51 5947 6372 7115 7377
MP 4913 048 3889 4186 4715 4903
YS 3554 0.81  287.0 3102 350.8 3652
TY 283.9 096 2295 2488 283.1 2953
BS 132.5 1.94 1129 1223 138,66 1443
PH 36.0 1843  40.6 447 51.7 54.1
SC 434 8.49 40.7 47.0 554 58.3
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Table 8. Tidal levels and corresponding exceedance probability (%)
AHHW  AHHW(05) +Hg, +k-Hs,
Level Prob. Level Prob. Level Prob. Level Prob. k
IC 927.0 046 931.4 042 9509 026 9314 042 0.00
GS 7425 044 737.0 0.51 756.0 0.30 737.0 0.51 0.00
MP 486.0 0.59 491.3 048 510.9 022 491.3 048 0.00
YS 361.6 0.60 3554 0.81 3724 0.34 3652 0.50 0.58
TY 282.0 1.06 283.9 0.96 298.8 0.40 2953 0.50 0.77
BS 129.8 2.55 132.5 1.94 1443 0.50 144.3 0.50 1.00
PH 24.6 4635 36.0 1843 489 2.02 489 2.02 1.00
SC 39.0 14.58 434 849 558 092 558 0.92 1.00
Mean 8.33 4.01 0.62 0.73
S.D. 16.1 6.43 0.61 0.51
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