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Simulation of Hypothetical Tsunamis on the Eastern Korean Coast
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Figure 1. Locations of the tsunamigenic earthquakes
used for numerical experiment (28 cases).
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4 :elevation of the sea surface
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£ : gravitational acceleration
A :undisturbed depth of water
£ : coriolis parameter ( = 2wsing)

z7|HFE L 2ol Ed gl By /&
B g ZelolEe] £Au £ o3 A
249 &2 d3 gotzm 7} = Manshinha and
Smylie(1971)° & & A A A ¥ H & AH8-3te] A A 8}
Aot FAAEE 8 A9 AW, F3AHED 12 F
2 =AAA (F F,2001) 2 AHEEYTH o] =YL
FAY AAQAAE MRS ER A" Ags 4
A A A 2uw] Bun 271§ FA s o
|5 Aad 2ol AAHA 2yngdas &
2ol 9] 3 ¥ 3} (Togashi, 1981), Greens theorem,
#4349 2.8 (Shuto, 1991; Pelinovsky, 1992)° @
Ett. 28 AEdold dae 99 AA % de
& Hda EX2A A FA M YE}

TS EEE AANY NUAZFF LS AA S =8
EX=2RE AANY cuAAse] B FA
(directivity)o] A A €t}

3.2 Ray-tracing 2 &

B YA SAF o] ZYAE AHY o
HAe AP 2 2GS AAFo2A 5
Aol A o] A Do A7 AR FF Ao] 24
He@d AL g5 FUonz E AT A
o FrEey A7 a4 283} Ray tracing 2F &
°]-8-38ko] 2870 9] 7HF Aol T} FALEE T3
g3tk oo A" AL ogd 2o
(Sobel and Von Seggem, 1978, Satake, 1988).

@ e @)
dT nRsinf

d¢ sind on cos{ on 1 .

—== + ~—sin té

dT mRO6 mRsinfdp nR §eo

G714, 0% o = 2 At ToAY ray] HES
AT oln, n & slowness (=l/\/21;)°lﬁ}‘ RE AF
A gAolH, ¢ = FELZRE AANggo s
573 E raydl Folch. EH L Satake(1988)0] 2] 3}
TFHAZAAANA 8 5 UA=E T2 a9
N2, Generic Mapping Tools (Wessel and Smith,
1999) 0.2 E& Al 9 UA AAHAT. £ dF9)
AedAd Y E=dgd g9y 199 4R &
23] 3lo] 7] 9 ¥ & (Manshinha and Smylie, 1971) 9]
T 271FH AP HI N RE Y AR o] 7538}
Al &3t

4. 48 3

Fig. 2& Ray tracing 28 2 0] 45 &8 4 #
3y ASEE Jehln ok Case 2-12] A$olA
=9%9 2rg AN BAdE L JdHog anF
o] SR AXNT g He] YFgo g 2o}
Qto 2 g3td o) A g Wake] L2t} B¢t
A JF3Ee A& BT glon, 53] 94,
X Yo R FFFY) 2A dehte RAE
A% F A= FAY 2718439 gFAME
o AAYJTY FAZF L AZFAHNZA YT D&
A A M 87| = # ) ©] Case 2-19) B E G
Al FFEEY AAHY RE L o) {5 AT T

-249-



& doroll 2o n}3¢} S E X (Fig 3 and )5 E3} oA il $ 2 AL BAF F AU} Cases-19] 7
o oAl g & ¢ ley, A nE e F¢ S FAFHTRA & F UKo TG HRAHe
Ho) 2m ol Fo] AR, T A HuEx 2 33t o U X Ao} ko] tfEtE e FFoz Q)
E(Fig. 8 B¥ XA 227} I3 5al¢AY 3lo] §=2 FeEjo EE Y dE EEY

Table 1. Fault parameters for the hypothetical earthquakes.

k
Case | LonCH) | LatCN) | Hkm) | 6¢) | 6O | AC) | Lok ”;(L wem) | M, |
1-1 (1) 138.2 41.7 110 45 100 45 25 230 5.87 3.25
1-2(2) 139.2 41.7 110 45 100 45 25 230 5.87 3.25
1-3(3) 139.3 41.7 110 45 100 45 25 230 5.87 3.25

2-14) 137.5 383 23 35 90 140 50 500 13.1 3.70

22(5 | 1385 383 23 [ 35 | 90 | 140 50 500 | 131 | 370

2-3(6) 138.7 383 23 35 90 140 50 500 13.1 3.70

3-1(D) 138.2 39.4 105 45 90 100 50 410 7.92 3.85

3-2(8) 139.2 39.4 105 45 90 100 50 410 7.92 3.85

3-3(9 139.3 394 105 45 90 100 50 410 7.92 385

4-1(10) 138.4 39.3 23 45 75 100 50 200 1.17 4.25

4-2(11 138.9 39.3 23 45 75 100 50 200 1.17 425

5-1(12) 136.9 379 15 20 90 70 40 320 3.12 3.70

5-2(13) 137.9 37.9 15 20 90 70 40 320 3.12 3.70

5-3(14) | 1384 37.9 15 | 20 | 90 70 40 320 | 312 | 370

6-1(15) | 1378 37.8 190 | 55 | 90 | 60 20 190 | 093 | 4.00

6-2 (16) 138.8 37.8 190 55 90 60 20 190 0.93 4.00

7-1(17) 138.53 43.73 347 40 90 100 35 535 2.40 4.50

7-2 (18) 139.53 43.73 347 40 90 100 35 535 2.40 4.50

7-3(19) | 140.53 | 43.73 347 | 40 90 100 35 535 | 240 | 450

8-1 (20) 138.42 38.74 189 56 90 80 30 781 4.20 4.00

8-2 21) 139.42 38.74 189 56 90 80 30 781 4.20 4.00

8-3(22) 139.60° | 38.74 189 56 90 80 30 781 4.20 4.00

W e P [ [ s [ s foma [ [ Yo s [ [ [ [ [ o o [ e [ o [ = o [0 [0

9-1(23) 137.84 40.21 22 40 90 40 30 760 -3.60 4.00
138.02 40.54 355 25 80 60 30 305 220 4.00
9-2 24) 138.84 40.21 22 40 90 40 30 760 3.60 4.00
139.02 40.54 355 25 80 60 30 305 2.20 4.00
9-3(25) 139.13 40.21 22 40 90 40 30 760 3.60 4.00
139.32 40.54 355 25 80 60 30 305 2.20 4.00
138.30 42.10 163 60 105 24.5 25 1200 0.34 0.46
10-1(26) | 138.2§ 42.34 175 60 105 30 25 250 0.46 245
138.40 43.13 10 188 35 80 90 25 571 2.39 1.86
139.30 42.10 5 163 60 105 24.5 25 1200 0.34 0.46
10-2(27) | 139.25 42.34 5 175 60 105 30 25 250 0.46 2.45
139.40 43.13 10 188 35 80 90 25 571 2.39 1.86
139.40 42.10 5 163 60 105 24.5 25 1200 0.34 0.46

10-3 (28) | 139.35 42.34 5 175 60 105 30 25 250 0.46 245

139.50 43.13 10 188 35 80 90 25 571 2.39 1.86

H': focal depth (km), L : length (km), W: width (km), u : dislocation (cm), € : strike angle (° ), & : dip angle(®° ), A:
slip angle (° ), M, : seismic moment ( x 10" dyne- cm), u : rigidity ratio ( x 10" dyne/enf)

Case 7-2(18) is the Shakotan-oki earthquake in August 2, 1940.

Case 8-2(21) is the Niigata earthquake in June 16, 1964.

Case 9-2(24) is the East Sea central region earthquake in May 26, 1983.

Case 10-2(27) is the Southwest off Hokkaido earthquake in July 12, 1993.
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Figure 2(a). Wave ray diagrams for case 2-1, 3-1, 4-1 and 5-1.
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Figure 2(b). Wave ray diagrams for case 6-1, 7-3, 9-2 and 10-2.
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Figure 3(a). Maximum height distributions for case 2-1, 3-1, 4-1 and 5-1.
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Figure 3(b). Maximum height distributions for case 6-1, 7-3, 9-2 and 10-2.
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Figure 4(a). Maximum heights along coast for case 2-1, 3-1, 4-1 and 5-1.
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Figure 4(b). Maximum heights along coast for case 6-1, 7-3, 9-2 and 10-2.
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Figure 7. Observation of tsunami height for the 1993
southwest Hokkaido earthquake (= 8 2] @ 72, 1998).
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Figure 8. Observed tsunami runup height along east Korean coast for the 1993 tsunami(2 U =] Z=AFEE, 1994)
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Figure 9. Directivity of tsunami energy for hypothetical tsunamis from wave ray tracing model (28 cases).
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Figure 9. Continued
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Table 2. Comparison of results between hydraulic tsunami model and ray tracing model.
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