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THE DISLOCATION SOURCE in the NEAR FIELD

A full description requires at least 8 parameters.
Beach

> Y

Epicenter

Qe

In real-life, all of them will vary
for each new earthquake.

n

-

We explore systematically their influence on run-up and seek to define INVARIANTS

[Okal and Synolakis, in press]




NEAR-FIELD: The Earthquake Dislocation

Compute Ocean-Bottom Deformation due to Dislocation
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Simulate Tsunami Propagation to Beach and Run-up



e Simulate Tsunami Propagation to Beach and Run-up

e Fit Bl Curve

Retain aspect ratio | = b/a

[2 = b/a = 0.89E-05
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e Vary source parameters:
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Distance (km)
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a = 214.2 km
b=190m
c = 0.4 km

M, = 2. 1028 dyn—cm

Slip on fault
Au = 4.13 m

I, =b/Au = 0.46

| no greater than 2. 3x107>.



ny/q

(S—#+01)
oIlDY joadsy

'S /S
0l 9¢ |
08 GSl
0z z4

wo—uhp /Z~01
INIWOW  X3aNI

171S ONIAdVA

(W) dn—uny



8% 0
1S°0

Sv 0

ny/q

~< O
oo

— O

0c L

980

(S—+01)
ol4DY 1oadsy

171
Gy ¢ ¢l
‘0¢ Gl
0l 9¢C|
‘0% V7|
(Bep)

did X3dN]

FTONV dId ONIAIVA

(W) dn—uny



1S°0
[$°0

ny/q

98°0

(G—%x01)

ol4DY 1oadsy

0 6C1
)4 8¢l
LC]
06 Vel
(*Bep)
dl'S  X3dNI

JTONV

dl'1S

ONIAIVA

(W) dn—uny



82°0
70
Al
S¥°0

ny/q

/970
080
98°0
(S—+01)
o1lDy joadsy

0.2

é@®tv
AMINLS

Ovl
6%l
L7l
el

X3AAN]

JTONV

AAILLS

ONIAIVA

(W) dn—uny



G0

ny/q

8G°0

1071
7oL
iy

980
(G—x+01)
OllDY (0adsy

G¢ ¢el

Gl AN

- 11

G¢ 7l
(W)

HLd3d XJANI

00¢—

Hld4d INIAGVA

(W) dn—uny



00<¢ 0 00¢—
|

690 06°C 00} a4
Sy 0 98°0 0 Vel
(G—%+01) (W)

ny/q  oupy 4oadsy  |S|Q TWIYONI  XIAN| | | |

(W) dn—uny

HOV48 Wo4L JONVISIAd INIAEVA



009

0

001

006G
|

Ov
|

00¢% 00¢
| |

/
L

vl "9yl

Sl ¥ STA00ONW

000%

000V

000%

000¢

0001



62°0
T
r

Sv°0

ny /q

M
20

0

o
Lo

@
w

Q

98°0
(G—xx01)
011Dy (oadsy

‘000 /YL

‘0008 97l

0007 Sl

‘0005 ¥Tl
(w)

HLdAd d41VM  X3IAN]

H1d4d

dALVM

ONIAIVA

(W) dn—uny



001

00V
|

00¢% 00¢
| |

oV |

‘vZ 1 ST1AA0N

000%

000V

000%

000¢

0001



G50
Gy'0

ny/q

¢l

980
(S—#x01)
01}Dy Joedsy

‘00 671
‘05 vzl
(wt/ )

1d0'1S  X4AN]

00¢—

1d0O1S

HOV 414

NOIAAVA

(W) dn—uny



001

00V
|

00¢% 00¢
| |

LGl

‘vZ 1 ST1AA0N

000%

000V

000%

000¢

0001



00<¢ 0 00¢—
|

08°0 092 " 0G1
Sy 0 98°0 0 Vel
(G—xx01)

ny/q oupy joadsy 'ON HOVi8 XJdNI | |

(W) dn—uny

SAHOVId H1ISOdWOD



[sseud ul ‘spjejoufs pue 0]

yaead OL

404dN0S dV'10d1d dHL



NEAR-FIELD: The Landslide Source
Compute Ocean-Surface Deformation due to Landslide
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Simulate Tsunami Propagation to Beach and Run-up



o Simulate Tsunami Propagation to Beach and Run-up

. b
 FitBell Curve =
x-cd, ,
U a O
« Retainaspectratio| =b/a
Aspect ratio ]2 = 0.37E-03
15 [ | | | ]
a = 39.3 km
b = 14.69 m
10 L 1 ¢ =1.4km
£
o Trough:
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« Vary source parameters. | greater than 107,

| =b/a CAN SERVE AS DISCRIMINANT
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34 DISLOCATIONS —— 36 DIPOLES
1 I I I I

MAX. RUN-UP SCALED TO FAULT SLIP
MAX. RUN-UP SCALED TO INITIAL TROUGH
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ASPECT RATIO OF RUN-UP DISTRIBUTION ALONG BEACH

[Okal and Synolakis, in press]
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34 DISLOCATIONS —— 36 DIPOLES —= 9 SURVEYS
1 I I I I I I

MAX. RUN-UP SCALED TO FAULT SLIP
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ASPECT RATIO OF RUN-UP DISTRIBUTION ALONG BEACH

[Okal and Synolakis, in press]
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FIGURE 6d-f
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THE 1946 ALEUTIAN TSUNAMI:
A PERSISTING CHALLENGE

o A rather moderate earthquake (Mpas =7.4)
o A devastating transpacific tsunami
o A catastrophic local tsunami

Scotch Cap lighthouse eradicated.

. 150° - “i180° 210° 240°

-170° -169° -168° -167° -166" -165" -164" -163° -162° -161° -160° -159° -158°

THE QUESTION REMAINS

How to model the source of the tsunami: A gigantic
earthquake source, or a large underwater landslide,
triggered by the seismic event?



DESTRUCTION OF THE LIGHTHOUSE

AT SCOTCH CAP, UNIMAK Is.
[Photog. H. Hartman; Courtesy G. Fryer]

Before (1945)




No trees grow on the Eastern Aleutian Islands...

Thus, large logs lying several hundred metersinland at altitudes of 10 to 30 m consti-
tute watermarks of inundation by a tsunami, since they are way beyond the limit of
even the most powerful storm surges.

In recent decades, only the 1946 tsunami is a viable candidate as the agent of their
deposition.

George Plafker Emile Okal- . Costas S/nol akis

Cape Lutke, UNIMAK ISLAND




1946 RESULTS IN NEAR FIELD
e Run-up at Scotch Cap: 42 m o
(Ruins of Radio Station)

» Extreme run-up concentrated ss oo
along 40 km of coast line.

e Run-up "only" 15 m, but inunda-
tion up to 2 km aong Unimak
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Near-field Aspect Ratio of Run-up Dis-

tribution at Unimak (6.4 x10™) even | PERU 2001 ;spec’f raflo = 4.19 ¢ 1075
w/ splash points = 6.99 * 10~
larger than for PNG-1998, thus ° Simulated = 4.24 + 10-5
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