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Rising Tendencies of both Tidal Elevation and Surge Level at the
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Abstract : Recently, rising tendency of high water level is detected at southwestern coast. The result of harmonic
analysis shows increasing trend of mean sea level, decreasing trend of the amplitudes of semi-diurnal tidal
constituents, and increase of Sa tidal constituent, therefore, additional increase of high water level at Summer
season. It shows also that maximum surge level has increased greatly, according to the frequent visit of big
typhoon such as RUSA and MAEMI. Considering the correspondence of Sa and typhoon period, namely
July~September, extraordinary high water level would be more probable. Especially, Mokpo and Jeju would be
considered to have many chances of extraordinary high water level in the future.
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Fig. 1. Standard tidal observation site.
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Table 1. Ranking of highest water level(cm)
e _ =¥ 29 AT ]
- 2RAEY 932 #=x9 x9Ex ¢ HEEd CdEFzY #F2Y 2Y9x
1 2004/08/02 527 524 3 2001/08/21 322 326 +4
2 2004/07/04 526 550 +24 2 2001/08/19 322 321 -1
3 2004/08/03 524 522 2 3 2004/08/02 320 326 +6
49 1997/07/22 506 491 -17 27 1997/08/20 311 304 -7
115 1997/08/19 497 530 +33 40 1997/08/18 309 310 +1
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Table 2. Variations of major tidal constituents at several southwestern sites

7 Z4ole A FA7} & AR Almdn. 94
gafiote] A5 A A3 Table 29 BFHTHZo)e
HHa o7 Z715AE Holx W, B3] AT, AvE, &

29] F7b} el =70 tehba ik F2 40 $2 3

29 A7) x4 2Z 9 A7 Wsl8(em)
#H=4 Zo M, S, K, 0, Sa AHHW
7V5E223(2002) 2430 141.1 478 30.5 23.6 - 486.0
2y 1994%-1999 239.0 140.5 476 30.6 233 16.0 481.0
= =7 +5, +1. +1. +0. +0. +3.0 +8.5
2000-2006  ° & 2449 59 142.4 19 48.6 10 30.8 02 238 05 19.0 490.5
715223(1983) 200.2 107.1 46.1 27.1 19.9 - 4004
[ 1990-1999 205.8 104.7 449 26.8 19.3 153 401.5
- =7} +2. -1. -0. . +0. +L S5
2000-2006 ° 7 208.1 23 102.8 19 444 05 26.9 0.1 19.8 05 17.1 18 402.0 0
71&22(1966) 180.8 101.2 474 20.0 122 - 361.6
ol 1990-1999 185.3 97.6 44.6 18.9 12.7 15.5 359.1
=7} - - - + +1. -3.
20002006 ° 7 1852 01 95.0 26 43.8 08 19.0 01 13.0 03 16.8 1.3 356.0 31
7]%3:’»‘1(1983) 170.0 89.7 40.1 234 16.8 - 340.0
AT 1990-1999 176.4 88.3 393 23.1 16.4 14.2 3435
=271 + - X -1. +1. +3.
20002006 ° 7 1837 63 86.9 L4 39.3 00 23.1 00 14.8 1.6 16.1 19 346.8 33
7| EZ2(1983) 167.8 87.6 350 26.0 19.2 - 335.6
FAE 1990-1999 1722 86.8 34.0 26.2 19.3 144 3385
Z=7} +1. -0. -0. +0. +0. +2. +0.
2000-2006 °F 1736 1.4 86.1 07 33.8 02 263 0.1 19.6 03 16.8 24 3394 09
7]%_7,:@,(1975) 139.0 69.7 29.5 23.0 16.8 - 278.0
AF 1990-1999 154.1 69.0 282 229 16.7 16.4 290.9
=7 +7. -1. -0. X . +2.4 +6.0
2000-2006 °F 1615 74 67.8 12 278 04 229 00 16.9 02 18.8 2 2969
71EZ4(1974) 151.6 75.7 33.7 24.5 17.7 - 303.2
AL 1990-1999 - 160.4 76.3 338 243 17.8 15.7 312.6
=7t +4, -1 -0. -0. +0., +1. +2.
20002006 ° T 164.8 44 74.5 18 333 05 242 01 18.0 02 17.1 1.4 314.8 2
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Table 3. Variations of major tidal constituents at other sites
z4 x4 FZ 9 A7 W5tz (em)
y 4
54 Zo M, S, K, 0, Sa AHHW
71E24] (1944) 463.5 286.2 12.7 394 252 - 927.0
Q1 1990-1999" 456.5 286.4 110.8 39.3 283 19.5 921.3
i Z=7 +4, -0. +3. +0. +0. -0.5 +9,
;} 20002006 o9 4613 T+ 561 03 146 ¥ 304 T 295 99 190 0306 7
R 71E24(1980) 362.3 220.1 81.6 34.4 262 - 724.6
Tt 1990-1999 360.5 2179 82.5 34.1 253 185 7203
g Z +6. . +2. +0. +0. +0.1 +5.6
A% 20002006 o7 3673 0% 2134 M ss 3 as 07 g5 03 186 725.9
71%22(1976) 141.0 79.6 37.0 14.7 9.7 - 282.0
E9 1990-1999 1459 784 36.0 14.7 9.7 129 2847
z=7) +1. 2. 0. X +0.2 +1.6 1.2
= 20002006 o7 1473 M 760 22 354 08 47 0 g 14.5 283.5
B s 71572 (1978) 95.3 56.7 26.3 8.0 43 - 190.6
o 1990-1999 973 554 25.8 7.7 42 12.6 190.4
5 = +3. ool 0. +0. 0.0 +1.7 0.0
& 20002006 © 4 1003 0 526 F8 55 03 g5 L4, 143 190.4
Q& 71FZ4(1974) 64.9 40.0 189 4.4 16 - 1298
B} 1990-1999 68.7 392 182 43 1.6 10.9 132.0
= = +2. -1. -0. +0.1 +0.1 +0.4 +0.5
20002006 ° 7 707 20 3s M 179 03 44 M5 1.3 1325
71E25(1976) 304 163 78 33 3.0 - 60.8
22+ 1990-1999 30.1 159 7.5 32 2.9 11.7 59.6
= =7 + - - 0.0 +0.1 +1.3
20002006 ° 0 320 1 gss 04 g3 02 55 00,0 00 g 60.9
= 715224 (1966) 18.8 6.9 23 49 4.7 - 37.6
3 =5 1990-1999 . 184 6.5 22 47 4.5 11.0 363
= +3, -0. -0. ) X 03 2.5
Qk 2000-2006 °*F 214 30 6.1 04 2.1 01 47 00 45 00 10.7 38.8
712324(1975) 195 7.1 23 5.1 438 - 39.0
2% 1990-1999 22.4 7.0 2.5 5.0 4.6 11.8 41.8
B Z=7) +1. -0. : : 0.0 0.0 +1.8
20002006 ¢ 243 10 g9 U 55 00 50 00 44 1.8 43.6
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Table 4. Seasonal variation of monthly highest forecasted high water level (cm)
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Fig. 2. Frequency of forecasted high water level.
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Table 5. Typhoon name and corresponding surge height (1990’s)
L s

Sl HEg 7|3 By g SE 1 ig—(_tlzc_m) =2 AF AAE
1990 ROBYN(9007) 7/11~12 27 24 20 27 11 8 13
CAITLIN(9109) 7/28~29 36 32 30 33 33 39 37
1991 GLADYS(9112) 8/22~24 32 42 52 45 35 37 52
KINNA(9117) 9/13~14 28 26 31 27 24 19 23
MIREILLE(9119) 9/27 26 23 33 26 19 17 16
1992 JANIS(9210) 8/08 14 24 28 20 16 16 18
TED(9219) 9/24 32 29 27 18 21 16 15
1993 ROBYN(9307) 8/09~10 36 35 47 44 32 19 22
BRENDAN(9411) 7/31~8/01 23 20 17 6 12 14 19
1994 DOUG(9413) 8/10~11 31 40 25 25 31 30 26
ELLIE(9414) 8/14~15 42 33 25 26 33 35 43
SETH(9429) 10/11~12 33 54 52 36 40 28 35
1995 RIAN(9514) 9/23 23 32 29 23 28 21 22
1996 KIRK(9612) 8/13~14 20 30 35 30 26 20 25
PETER(9708) 6/27~28 24 20 19 20 19 23 26
1997 TINA(9711) 8/08~09 26 40 25 20 21 23 26
WINNIE(9713) 8/19~20 33 25 16 31 22 18 I3
1998 YANNI(9809) 9/30~10/01 19 66 69 38 32 30 32
NEIL(9905) 7/26~27 25 47 33 33 32 35 36
1999 OLGA(9907) 8/02~03 31 72 40 32 45 32 48
PAUL(9908) 8/07~08 26 21 19 19 16 20 23
BART(9918) 9/23~24 53 35 36 29 29 18 15
A AA2 53 72 69 45 45 39 52
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Table 6. Typhoon name and corresponding surge height (2000’s)
R SRk
e HE PR e e R TE
KAI-TAK(0004) 07/10 15 17 21 22 - 13 15
2000  BOLAVEN(0006) 07/30~31 27 17 21 22 - 13 15
PRAPIROON(0012) 08/31 48 41 24 19 - 33 28
RAMMASUN(0205) 07/05~06 24 31 21 18 19 23 27
2002  FENGSHEN(0209) 07/26-27 23 26 18 20 32 25 31
RUSA(0215) 08/30~31 59 90 120 87 77 78 89
5003  SOUDELOR(0306) 06/19 24 20 17 18 18 22 25
MAEMI(0314) 09/12~13 26 41 125 84 24 34 38
MINDULLE(0407) 07/04 18 14 13 10 9 9 9
NAMTHEUN(0410) 08/01 14 5 6 8 8 10 13
2004  MEGI(0415) 08/19 52 38 48 45 22 24 28
CHABA(0416) 08/30 42 36 48 2 29 26 31
SONGDA(0418) 09/07 40 39 35 40 38 30 38
2005  NABI(0514) 09/06 36 73 53 112 43 44 47
EWINIAR(0603) 07/10 35 70 65 37 50 29 44
2006  WUKONG(0610) 08/09 8 0 1 3 27 9 6
SHANSHAN(0613) 09/17 34 31 38 29 34 32 38
Ad Y 59 %0 125 112 77 78 89
Table 7. Grid information
T % 4 9 3
ARFIS 30°%30° 59 5°
ZAAPH 2 115.0°~145.0°E, 20.0°~50.0°N 125.0°~130.0°E, 32.5°~37.5°N
AR}V AX=AY=1/20° AX=AY=1/120°
e R 601X 601 601 601
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