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Frequency Analysis of Extreme High Water Level at Mokpo Harbor
Considering Tidal Environment Changes
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Abstract [ ] Mokpo coastal zone suffers from increase of tidal amplitude by the reclamation projects of
Youngsan River Seadike, Youngam and Keumho Seawalls, resulting inundation of lower lands. Tidal records at
Mokpo harbor show jumps just after each construction not only in the mean high water level but also in extreme
one. Thus the design water levels must be newly estimated by a frequency analysis with the data of period after
the last construction. But this period is at most 6 years yet, which restrains the normal frequency analysis. In this
paper, new approach of converting the past data to the present one by a numerical model is proposed. Converted
32 years and observed 6 years data ¢nables normal frequency analysis.
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Fig. 1. Mokpo coastal zone.
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Table 1. Annual max. water level
Before Youngsan R. Seadike After Youngsan R. Seadike After Keumho Seawall
Year EH.WL. (cm) Year EHWL. (cm) Year EHWL. (cm)
1962 458 1981 489 1994 513
1963 454 1982 482 1995 521
1964 452 1983 483 1996 516
1965 452 1984 494 1997 535
1966 464 1985 480 1998 510
1967 443 1986 492 1999 505
1968 446 1987 495 Mean 516.7
1969 465 1988 491 G 105
1970 461 1989 481
1971 452 1990 485
1972 465 Mean 487.2
1973 460 G 57
1974 468
1975 453
1976 446 After Youngam Seawall
1977 455 Year EH.WL. (cm)
1978 457 1991 495
1979 461 1992 507
1980 461 1993 507
Mean 456.7 Mean 503.0

g 6.6 g 6.9
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Table 2. Result of frequency analysis

Case(yrs) Freq.(yr) G-C L-N
10 465.3 465.2

BD 20 469.0 4677
19 50 4738 4704
100 4786 4723

10 494.6 494.3

AD 20 497.7 496.6
(10) 50 501.9 4989
100 505.9 300.5

10 512.0 512.0

AYA 20 5159 514.5
(3) 50 521.0 517.5
100 526.0 519.4

10 5303 530.1

AKH 20 536.2 534.0
(6) 50 543.8 5384
100 551.4 541.4

Haog s sl 4deld 0@ NEs 20 Hl
w9 BFZEFE Table 19] AAE 7Y #@4 o)™
o] 2919} 19 g3 b2 wlwstn, EEe AMo|Fo
108 HE 25 Table 19] 3 77ke] 19 ghksd o
oFF Z3h, Table 20| #|A)E uls} H¢] Log-Normal g}
Heol 37} 0.2~0.5 cm® 713 ARtTh Table 2= %
g u=Z9) Wa e Hels ik s A
o) (1962~1980), F7<1 A0 %(1981~1990), <t
HzA]  Adel(1991~1993), IIEA Bdel:
(1994~1999)0] RA5=Z FEEK] zZizle] nITzH=s
Gumbel-Chow 17} Log-Normal HPH-& A}23led 1)
=8 IS A 2l o7 e Ad
o] Al7|gte] FAEAA] AR AF7ITH 1970d o]
Aol FFE B oE A7l I 73l vgsieEg =)
A e ML AT FuAas 88 5 3l
< Aot}

4. =X 2 HES 0|28 A E8]o|M

B A7) AHE REE Bxsce oo W A&
(38, 1995, A8, 199%; AT T, 1998 Kang,
1999)510) ASP v} ok Zh) 2oy} ¥3E B B
Yo Ak Fole] sRNe Bl B0) Aokn 2@
A3 SASsHEe AREE T Salyel FHEE WY
2] 85 ALke 93k PCGS(Preconditioned Conjugate
Gradient Squared)iPH-& ALSFE 8ot} o]g|§ 423

S)471%2 Bayliss ‘&(1983)°] A RA S #5 ¢
AAPEE 4 (Mild Slope Equation)e] -850 =
Pt Zo] HAZA Tl PanchangF(1991)0] o|& B
2gF v} qlon], Ao sMelT Wilderss(1988)
o) &js] A7 uF ok

Fig. 1o AA1E B9S2 500m 2=} ZEH22 160
X110 AAFEE A AsiEAzde o4 a7
CHFE, 1993)9F FYF Wyo = Roaignh &, o]
A AP Me MAER vhE Rog il B dpofa
© ool ZlEElE WHE FESidnt 4 8
ISEHE W] st WA AgrRie] R 5
T d4¥013 AFe) st Log-Normal ¥pHoz =
AENE sl HBxgolae] MnE u=2gg 73l
N7 e Afe MAERY) sEE 5Y 4
gol He t@Alel 7o 23 A9 44E
UeoZ, o|FH el 71ERA S AARNHEY M,
229 IEE 9 HIER F7AIE BXT 2)a
A 3529 A 29 AL AEANE ¢ Ug
Aelt}, BE ©|Z7 23t AAZA o)l Askd A
7t AR dFelA] nFE2Y A} FDF Aol
2 7E 71hEre oee Aeloh oy 2 A7)
PR B ol|re] ZHEe EXgor il
A7 BET viZ geMe] 29486 ZA oE
I S ZloloE Bxr ojFeMut -3 =9}
FAE=E s Bk £, M, FARP] AES 9F
HIEE S7H1A 719 sl fdeld AE7zbdE 2
EeMe] u=FEHAE FIAT e AARAL AHERe
£ Fo 2 duk o]gA Foll Wimd MExe] W
F-2 Table 3o AAEAC. 7 AdAe] 7 s
15298 Fis ARE AAEY HoE B §)
T P FUsHA AFEAZ A= 1od ol A
Wl M= & gk 82 & 4 9ok o] 4% 10
wite] AR HE] AAE SREY dajo|r] wiie]
vizel dlae & o7t QAT AlEEeld die)
SRS dnpele] Aolrt 2-4emE WlwEH GEF A
THE Heol|x vk dPiEal Hde|FE 77ke 3dd)
EF8l7] djEe SR AA7E Fejulsicin s
3! FauEA ddolin edzie] AlEErE <o)zl
Wwsddze E oozt gl Aelth 53] Table |
olA B 4 ko] 199792 nFF A7} vrx] An
o Hla] AEs] & ghel 2AEH7] WiEe] o]¥A 2
e 3 ad7ke) ARz R Adkd ) 33




FAE7AE T3

Table 3. Comparison of the Results

Simulation Freq. anal.

(cm) (cm) Diff.(cm)

Case Frequency M; ratio
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Table 4. Transformed data

233 208% 457.2 456.7 +0.5

10 217% 465.1 465.2 -0.1
BD 20 2198% 4679 467.7 +0.2
50 2225% 4710 4704 +2.6

100 224% 472.6 4723 +0.3

2.33 208% 486.8 4872 04

10 217% 496.7 494.5 +2.2
AD 20 219.8% 4996 490.6 +30
50 2225% 5023 4989 +34

100 224% 504.5 500.5 +4.0

2.33 208% 506.7
10 217% 519.0
AYA 20 2198%  522.0
50 2225%  526.5
100 224% 5285

233 208% 5171 5167 +0.4

10 217% 530.1 529.9 +0.2
AKH 20 2198%  534.1 5353 -12
30 222.5% 5380 5422 -4.2
100 224% 540.2 549.1 -3.9
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Fig. 3. Tidal level corresponding to M; ratio.

Year EHWL.(cm) Year E.H.W.L.(cm)
1962 526.0 1081 525.0
1963 5224 1982 5177
1964 520.5 1983 518.7
1965 520.5 1984 5301
1966 5313 1985 5156
1967 5169 1986 528.1
1968 5150 1987 331.2
1969 5324 1988 5270
1970 528.8 1989 516.7
1971 5205 1990 520.8
1972 5324 1991 507.8
1973 5327.9 1992 5205
1974 5352 1993 520.5
1975 5214 1994 5130
1976 515.0 1995 521.0
1977 523.3 1996 516.0
1978 525.1 1997 3350
1979 5288 1998 5100
1980 528.8 1999 505.0
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Table 5. Estimated E.H.W.L. at Mokpo Harbor
. Frequency(yr)
Source Period 0 0 % )
1962~1997 - 512.9 5228 529.5
Report 12
1981~1997 - 5193 325.1 529.1
Report 2t 1981~1997 - 523.6 530.2 534.6
Present study 1962~1999 3320 534.8 537.9 5400
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