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Computation of a Tsunami at Mindoro, Philippine in 1994
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Abstract [ ] On November 15, 1994 at 03:17 local time, an earthquake of surface magnitude (M) 7.0 occurred
on the northern coast of the Mindoro in Philippine. A major tsunami was generated by this earthquake,
extremely large tsunami waves engulfed the Mindoro and the Verde islands. This tsunami caused tremendous
casualities and damage. The tsunami propagated to the Luzon island and felt at the Batangas after 10 minutes.
The present paper intends to understand the propagation and inundation this tsunami with the aid of numerical
computation model and computer graphic aided video animation.
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Table 1. Observed runup heights for Mindoro tsunami.

No. Place Date Time Location Observed Tide Corrected
(Nov) (hh:mm) (ddd:mm:ss) or (ddd:mm.mmm) Height (Surveying) Height
1  Batangas Port 27 09:00 13:45:146N, 121:02:656E 1.14 0.56 1.25
2 Calapan Port 27 13:00 13:25:52N, 121:11:40E 4.02 0.39 3.96
3  Baco 27 16:20 13:24:800N, 121:07:309E 1.03 0.88 1.46
4  Baco 27 16:39 13:24:45N, 121:07:29E 3.29 0.90 3.74
5  Baco 27 16:39 13:24:45N, 121:07:29E 3.12 0.90 3.57

6  Baco Island 28 09:18 13:27:52N, 121:09:26E 6.3141~2 0.72 6.58+1~2
7  Baco Island 28 09:18 13:27:52N, 121:09:26E 6.63 0.72 6.90
8  Baco Island 28 09:18 13:27:52N, 121:09:26E 7.15 0.72 7.29
9  Ibaba 28 10:00 13:24:52N, 121:07:32E 1.80 0.62 1.97
10 Verde Island 28 10:48 13:13:50N, 121:05:30E 2.74 0.52 2.81
11  Bambisan 28 11:00 13:24:43N, 121:08:08E 2.00 0.50 2.05
12 Bambisan 28 11:20 13:24:59N, 121:08:246E 2.15 0.47 2.17
13 Bambisan 28 11:40 13:24:606N, 121:07:969E 3.00 0.44 2.99
14 Verde Island 28 11:42 13:33:00N, 121:05:40E 3.56 0.44 355
15  Bambisan 28 12:15 13:24:46N, 121:07:45E 4.10 041 4.06
16  Bambisan 28 12:30 13:24:736N, 121:07:714E 2.75 041 271
17  Bambisan 28 12:35 30 m west from 15 430 0.41 3.90
18  Bambisan 28 12:45 13:24:790N, 121:07:618E 4.30 0.41 3.90
19 Baco Island 28 13:38 13:28:29N, 121:09:51E 1.63 0.46 1.64
20 Baco Island 28 14:00 13:28:10N, 121:09:34E 6.10 0.49 6.14
21  Baco Island 28 14:00 13:28:10N, 121:09:34E 3.50 0.49 3.54
22 Baco Island 28 14:42 13:29:04N, 121:10:51E 0.00 0.57 0.12
23 Malaylay 28 15:00 13:25:126N, 121:05:661E 1.05 0.62 1.22
24  Malaylay 28 15:30 13:24:27N, 121:04:16E 1.40 0.70 0.65
25  Wawa Island 28 15:50 13:24:800N, 121:02:815E 3.20 0.76 351
26 Wawa Island 28 15:55 13:24:836N, 121:02:874E 3.50 0.77 3.82
27  Capapan 28 16:23 13:25:43N, 121:11:41E 233 0.86 2.74
28  San Teodoro 28 16:35 13:26:444N, 121:01:072E 3.43 0.89 3.87
29  Capapan 28 16:56 13:25:03N, 121:11:02E 2.64 0.95 3.14
30  Capapan 28 17:18 13:24:54N, 121:10:41E 1.86 1.00 241
31 Villaflor 28 17:20 13:26:964N, 121:00:286E 235 1.00 2.90
32  Wawa 29 08:29 13:24:16N, 121:08:26E 0.71 0.93 1.19
33 Wawa 29 08:29 13:24:16N, 121:08:26E 1.44 0.93 1.92
34  Wawa 29 08:56 13:24:26N, 121:08:27E 3.98 0.91 441
35  Wawa 29 08:56 13:24:26N, 121:08:27E 2.02 0.91 2.48
36 Wawa 29 09:19 13:24:28N, 121:08:35E 1.65 0.87 2.07
37 Wawa 29 09:19 13:24:28N, 121:08:35E 2.17 0.87 2.59
38 Wawa 29 09:28 13:24:29N, 121:08:34E 1.55 0.85 1.95
39 Wawa 29 09:40 13:24:32N, 121:08:39E 2.39 0.84 2.78
40 Wawa 29 09:50 13:23:51N, 121:08:27E 2.86 0.82 3.23
41  Baruyan 29 09:50 13:24:377N, 121:08:268E 2.40 0.82 277
42 Charico 29 10:39 13:24:36N, 121:09:08E 1.70 0.72 1.97
43 Charico 29 10:39 13:24:36N, 121:09:08E 2.04 0.72 231
44  Charico 29 10:39 13:24:36N, 121:09:08E 1.05 0.72 1.32
45  Baruyan River 29 10:48 13:22:933N, 121:08:493E 0.50 0.70 0.75
46  Charico 29 10:51 13:24:37N, 121:09:21E 2.11 0.70 2.36
47  Balete 29 11:08 13:25:00N, 121:09:36E 2.18 0.66 2.39
48  Balete 29 11:08 13:25:00N, 121:09:36E 1.90 0.66 2.11
49  Pachuka 29 11:27 13:24:50N, 121:09:36E 2.23 0.62 2.40
50 Lobo 29 14:45 13:38:170N, 121:11:676E 2.15 0.55 225
51 Lobo 29 15:00 13:38:085N, 121:11:813E 255 0.58 2.68
52 Lagadra Rin 29 15:35 13:37:688N, 121:12:915E 3.15 0.67 3.37
53  Lagadra Rin 29 15:50 13:37:705N, 121:12:810E 3.37 0.71 3.63
54  Barangay Sawang 29 16:20 13:37:656N, 121:13:545E 3.85 0.80 4.20
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Table 3. Fault parameters for 10 different cases.

case length width dislo- slip  strike dip
cation angle angle angle

1 74km 35km 50m* 266" 140° 11.3°
2 74km 35km 75m* 26.6° 140° 11.3°
3 74km 35km 100 m* 266" 140° 11.3°
4 74km 35km 25m 266" 110° 11.3°
S 74km 35km 25m 266" 120° 11.3°
6 74km 35km 25m 266" 130° 11.3°
7 74km 35km 25m 156" 140° 11.3°
8 74km 35km 25m 350 140° 11.3°
9 74km 35km 25m 500" 140° 11.3°
10 74km 35m 80m 40.0° 110° 11.3°
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Fig. 3. Computed maximum tsunami heights from the far-ficld models for 10 different cases of fault parameters.
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Fig. 6. Observed and computed water levels at Batangas.

L) xolel AA fnuelel niEAM Yo mEA
Luzon4] ¢l5toflA] 3.3, Verded-& 2.0, 71=Z Ao A
1= ¢F 2.2, Bacool| A]i= Sufjo] X E R}

-
18
A AAZ A9rE]l AAaFgE Sk 9l
SR A A 4kg g EdE alo] jLEin
(simulation)2- =383} ZA3}7} Fig. 100 A A) 5o} ic).
o] A% MWilgel d¥Fol 2y AEAAd A =7
Z00= A gl wja FUERUle) 2 ASE
1 o] Zof iz ST Rol Mgk Sk kin
o] A HEIArh PR Fxi= 50 mEA
L (OEAN 4o Heds)
TR AAIE] W] n & o] 57 Al(moving
boundary)E # &li=t)| Iwasaki®} Mano(1979)7} A|A]
3l 7192 F Sk Fig. 10014 B of 48 Fo

o>



19944 djy Rl=zide) 2un| HE 149

INITIAL SURFACE MOVEMENT

LUZON
mu 0ELAP

MINDORO MINDORD

(a) (b)

AFTER 10 MINUTES AFTER 15 MINUTES

MINDORO MINOORT

Fig. 7. Computed water levels from the near-field model.
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Fig. 8. Distribution of maximum tsunami heights from the near-field model.
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Fig. 9. Tsunami heights from (a) the near-field model and (b) observation.
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Fig. 14. Snapshots of computed water levels from the models. Upper half shows the results from the far-field model and
lower half from the near-field model.
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Fig. 15. Snapshots of computed water levels showing coastal flooding from the inundation model.
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