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Abstract: To assess tsunami hazards in coastal waters where historical tsunami observation records are scarce, this study
adopts the Probabilistic Tsunami Hazard Analysis (PTHA) framework, which draws on the theoretical basis of probabilistic
seismic hazard analysis. The Manila Trench, a high-risk potential tsunami source, is selected as the study object, and the
COMCOT tsunami numerical model with a three—level nested grid system is employed to simulate tsunami propagation from the
open ocean to the nearshore area. Based on the six fault segments defined by the United States Geological Survey, earthquake
magnitudes ranging from 6.5 to 9.0 are considered, and a total of 144 tsunami numerical simulations with different source and
magnitude combinations are performed. The results show that at the designated observation point(114.667°E, 22.534°N),
when the maximum tsunami wave surface elevation reaches 3.0 m, the annual cumulative frequency is 8.335x107, the annual
exceedance probability is 0.08%, and the 50—year and 100-year exceedance probabilities are 4.08% and 8.00%, respectively,
with a recurrence interval of 1 200 years; when the maximum wave surface elevation reaches 0.5 m, the recurrence interval is
64 years. The findings provide a scientific basis for anti-tsunami design of coastal protection projects and disaster prevention in
coastal waters.

Key words: probability; tsunami; earthquake; COMCOT; exceeding probability

W H Y. 2025-12-25  &IRTH ). 2026-04-05

FEEWUH IR TG R A [ 58 SE B 3 P ORI & WE B3 H - (LP1409)

e faise: Mg (1978 — ), B, BigAIA, mYCTRIE, MRk, R RO TR, A8 TR,
“HIRER . PN, E-mail: huangminghan@ccccltd.cn



.0 o E T

2026 44 6 3]

0 5%

H 2004 4550 VA B LR, ERBrrL o s
AR ICHE BT, RZ 2 FRAR A X — ST
IS ARGk RE . b E R BESE N DT IR RE
KRR T | WA XU, 2 K i S L
CLAE I I T B — 2R 9 R, MG P il DX I
A F RIS R R, DR RE . i
HETEN 2 SN 57N 7 N W 9 g TNV ]
(] BN VA 2 A Tl T o S B E A 2k B e il . H
Hh RIS R A AR AT b TR XoF P i b IX e B
U2 — o KA T e AT RE M S S L)
Wi, I 2K e fr g . R,
VEAG VT X 38 RT 66 Hh B B W K e FE B
TG R P B A O 55

TR TR K, AR I X AR AL
LI R . ABFFER Y COMCOT BEHY 26 ]
FRARIRRAATE R, e REMEASTHDL A Wi e 8 Yo 1 1o
AR RC YN, RS I Y P A ARG eTHS
WA . AR SR 2 Rkl A Op LA,
WrZR R G AL S, IF Al AR [R] X R
FHBR SRR ARPR B8, B 2t sl 2ot ds il
TR . H 20 RS 2R Ao VR TR TT I T
R FHBCR A% LA B i H 50, eI 2 X s ]
AT SR A P A% LA $E BEORG 4H 1 K 3 0 2 . A
FUl T = R E AR A TEUE T, TR ORIERS
(R[] I A R TR

WL, FE H = fa Rt o A ki B
gt U, R A IS P TP O U 28 W e 1o e TR T
L TR WH 16 B5: PE 43 BT (Probabilistic Tsunami Hazard
Analysis, PTHA). ZJ7 R F 2L S TE T REB LR
G 7 U SR I R] L S P R AR T
REME. HET, MRl S skuE N
L, HIEARHELRIE T Cornell T 1968 442 1
(2 MR SRRy, MR TG S 7E S 6] E T
EBENL A, MR e —E R TR R IR X Y,
KRR LA T XN, TR IR IX N
F14) L 75 <R A R R — B T A R R - OC &R
(G-R KHR), TEME] ERFEIAMs A, HAEZS[H]
b ARE A R A . FEIAT R R G R T
Gag T Re N el N i 2 e b o A AR T A
o SR RS, H R T OCE Y AL
il 5 MR AFAEAS T 22 5, I Wl g 52 AR XS
=, PAE EAR St A TR L P BT 2 DX

H F PTHA LB R U F PSHA, Jir LLfH 4

PSHA Wy X, X FH—HEiEbIX, 2K
PTHA 45 H 5 SR 45 P — g Wl J8 T - o 1L 1
AR P(H=h)
P(H=h)=Y.P(H=hIE,)-P(E;) (1)
S B UL 5 R B T
m; h NS E RN T EE, my @ R AT
TEMFURIRIK 5 B N5 @ AR IREWIIR X N & A i
WA . PCE,) AT L@ Xy s gl M iR g 145 2],
Y P(E)=1,

PCH=hIE) 8RN AT NF R 25 5815
2. 510, MEERSER G B2, MEE
PLERY; 5634, PR AER, SR
RN, X LR AR T
AN RS EE R (T 2 AR IRIIBR, a). ik
(St 2R BEMNL . ST % &
KRR | R R AR R L A
1 DRI ARIBEAEEERESE

e hE A TRt AR, deiedh E &7
RV (2 21°N), m 2 FA I RANE 5 LAIVE (24
13°N), K2 1100 km, J&piEHk i JEHE =R
MR B wp 2 A T SR B M ey Bt . I S T VA
JE T R B R RN shal 2 —, A R A R
MR 5 | kB T v g

R v ] [ R 0 R A A DG kL, AR R A
DisEicEk iy 29 Yk SR, A 7 IR AR
Wik, SR RS 5, MR R
] A DX v XSS e o A DX B 2006 4, S5 [ 1l 5T %]
21 J&) (United States Geological Survey, USGS ) Wit
R 58 L% AR IR ety VS A b R VR 1) A 6 2
1T RGOV, A% BT . M s & 7
RSN E, 45 e R I8 e
DRV $5 k58 H AR WV FE VR 1K, T HL At b 7 R
3 5 WG B S L R LR, A B AR X
B
2 RBEIME
2.0 MEFMEER G O

XTI AT R4 Iy S A e s A b X, R
RER T BUE R AT 7 K PPN i b X
HEOH R . JEAIRANT .

1A, RIS TRAEIEUR IR X o VAR TR X
DA 1 1 7 Y LA 5 | R Tl B A i, — IBEERTE 6.5
UL, R T TR XA n



2026 457 6 31

Wiid, &5 JE TRV GRS KU AT B B B JE Rt 8 DXSste il i © 3

24, Gt tHCHES R MR T s il

HERAC SR, Guih B TR R R XA o -
FORRRA-IE R, BEMAES L. RIGBIE
U, A5 B0EE j AW8 7R TR Wi U DX 1 5= g R AR
RO .
D= e (2)
K F(M) RS j A TRTER IR X0 7% 2 B RV
R ONBTEER X g5, j=1,2, -, n; MK
WAREEY; BB MR- R R R-IE KRS
B M. MR ER . TR,

834, PR RRALREA. $RIE(2), 2
SRR B I IR AE B TR IR X P, 25 [a) 1
WAR RN, RAGERITE M, 5 M, 28],
55 7 TR X REA 2 (Al N,

4%, BUERBI TRV R . 7
AR N, e RS, &
ARITEW I K L, W2 5E w. B2 mF
PR v XTI E S
B, WoEmM o, WiRWiMA 6. WM A GHGE
TRAL Yy TR I AR . A TSR, #
Tt B M = W A 2
Wik, TREMTRE—HEESL, KikE N
AN R T T 1

550, IABA T A TR W R X ) R AR R
TiRko ZhE T BE BBV TS D i
TR R ) R (A T R ), BT G R X AR
FF R BUERIULE R, G983 5 T e
i H, BB me BN 50 TR T R o — IR
WAz BRI AR EIZ 0L ],
ﬁ%%ﬂﬁﬁ,mgﬁﬁﬁﬁZ%ﬁﬁﬁEo

JWEHMMM##;%%MM» (3)
K, NWAEREIR ; zone=) WA | A VETENEI
WK s (M) 5 b ARG H, 0 6 T (%
M 1 AR

556, EMZWER TR, R L BERR
SRR, i RGN TETE I R
KRR, 43 3K IR L AR 1 0 A7 2 0 i T T
5 RBURR i SRR 45 U X 45 SR B A
15,
N(H=H)=1-][(1-N(H=H,, z0ne=j)) (4)

SR T AN OIS H, §0 R AR T
TN

P(H=H,)=1-e V=11 )
W6 H, DEETHETB 7Tk (60354

(6)

_ _ 1
T (U=t == p = 1))

2.2 HHE R AR S

TG R = i AR A TR AL, 5
P PRl 7S T ] 45 2 P A 78 X3 % /K R4 A [
DL 1—& 4, PIRSIEMER 1 PR, 512 MK
B KRG ROK I, SR FERAR bR &R T Y2k
WG RE, AT RN, ASEICR 1021
1021, iz =00 35 B R il MK E R
(NOAA ) [H 5 HLECHE o0 #2486 1Y ETOPO2 428k
IRGEE , HASR o 27 5 2 )2 AE X
HEETE AR K I, FEBRARRR R R R A Lt
IR, PIARECN 45%45, 45 3 2 M43/
0 IR X, SR R ORAed5n R T AR L k4%
AR, MM RN 99%x99, HEHLES B 78 1 KT
BRI, %00 B R S e bl e X5k sl ) IX
BEFEATGOAE, mEBEN A, AR
SHEEWRZE, (RIS SRR,

99°E, 33°N 133°E, 33°N

99°E,, ~1°N 133°E, —1°N
1 RECEETREE

Fig.1 Schematic diagram of the simulation domain
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Fig.2 Model domain and water depth distribution of the
first-layer grid
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Fig.3 Model domain and water depth distribution of the
second-layer grid
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Fig. 4 Model domain and water depth distribution of the
third-layer grid
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Table 2 Fault parameters of the Manila Trench
W2 ZRE(°) HifEI(°) KB /km FLFE/km A AI() fisifh/(e) HWHAMAI() TR /km
El 120.5 20.2 160 80 10 10 90 15
E2 119.8 18.7 180 90 35 20 90 15
E3 119.3 17.0 240 120 359 28 90 15
E4 119.2 15.1 170 85 3 30 90 15
ES 119.6 13.7 140 70 320 22 90 15
E6 120.5 12.9 100 50 293 26 90 15
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Table 3 The maximum tsunami wave elevation at field
points corresponding to combined faults of
different magnitudes

M 5 L/m W/m n/m
8.5 E1+E2 340 000 170 000 0.72
8.5 E2+E3 420 000 200 000 043
8.5 E3+E4 410 000 200 000 0.33
8.5 E4+ES 310 000 155 000 0.31
8.5 ES+E6 240 000 120 000 0.36
8.6 E1+E2 340 000 170 000 0.93
8.6 E2+E3 420 000 200 000 0.66
8.6 E3+E4 410 000 200 000 0.46
8.6 E4+E5 310 000 155 000 043
8.6 E5+E6 240 000 120 000 0.51
8.7 E1+E2 340 000 170 000 1.29
8.7 E2+E3 420 000 200 000 1.03
8.7 E3+E4 410 000 200 000 0.65
8.7 E4+E5 310 000 155 000 0.59
8.7 E5+E6 240 000 120 000 0.72
8.8 E1+E2 340 000 170 000 1.86
8.8 E2+E3 420 000 200 000 1.52
8.8 E3+E4 410 000 200 000 091
8.8 E4+E5 310 000 155 000 0.82
8.8 E4+E5+E6 240 000 200 000 0.56
8.9 E1+E2 340 000 170 000 2.78
8.9 E2+E3 420 000 200 000 2.00
8.9 E3+E4 410 000 200 000 1.26
8.9 E4+ES5+E6 | 410 000 200 000 0.82
9.0 E1+E2+E3 580 000 200 000 3.02
9.0 E2+E3 420 000 200 000 2.79
9.0 E2+E3+E4 | 590 000 200 000 2.05
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Table 4 Annual cumulative frequency, exceedance
probability and recurrence interval
corresponding to wave elevation

T ﬁ?ﬁﬂ SEREHE | 50 a L | 100 a8 FHa
7/m W | ERI% | R | HAER%
05 |1.558x102| 1.5 54.11 78.94 64
1.0 |7.693x10%| 0.77 31.93 53.67 130
20 |3.796x10%| 0.38 17.29 31.59 263
30 [8.335x10%|  0.08 4.08 8.00 1 200
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