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April 1, 1946 
Aleutians 
M = 7.1 
Max runup 35 m 
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Figure from Gerard Fryer, 
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Humboldt ‘Slide’ 
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From Lee et al., 2002 





Long Beach, California 
20 minutes…. 
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Oregon 
Slope Var. – 18.3 
Aspect Var. – 0.38 

Makran 
Slope Var. – 3.1 
Aspect Var. – 0.03 
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Tectonics, 2004 



Nicaragua Mid-Slope
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What is the scale of the 
roughness elements? 

Nicaragua 



Makran, offshore Pakistan 

Makran 1st Ridge
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Makran Crossover Length 9464 m Fractal Dimension = 2.8 

Makran 1st Ridge Power Spectrum 
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Fractal dimension, D 

D = 0.5[(2H+1)-5] 

S2(f) = r –(2H+1) S1(f/r) - power spectral density 

Where H is a coefficient that relates smoothness 
of distance/elevation, and r is the  

scaling factor related  
to the sampling length. 

 

Fractal Dimension 
and Crossover Distance

0

1

2

3

4

5

Mak
ran

Nan
ka

i

Oreg
on (N

)

Alas
ka

San
rik

u

Oreg
on (S

)
PNG

Nica
rag

ua

Fr
ac

ta
l D

im
en

si
on

0

2

4

6

8

10

12

14

C
rossover D

istance (km
)Fractal Dimension 

Crossover

Tsunami Earthquakes 

? 

Makran Accretionary Prism, Offshore Pakistan 



How old are the big landslides? 

Landslide age data from Hance, J. Development of a Database and 
Assessment of Seafloor Slope Stability based on Published Literature, 

Master’s thesis, University of Texas, Austin, 2003. 
Oxygen isotope data from the GISP2 ice core 
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image courtesy  
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Afen Slide 

u(x, t) = 
  
(α – β1)[ (τ/π) ½ exp (-(x-x1)2/4τ) + 
 ½ (x-x1) erf ((x-x1)/4τ ½)] +  
(b2 – a) [(τ/π) ½ exp (-(x-x2)2/4τ) +  
½ (x-x2) erf ((x-x2)/4τ ½ )] + ½ (β1 + β2) x 
 
x1 = 2α / [α – β1 + (α – β1) ½ (α – β2) ½ ] 
x2 = 2α / [α – β2 + (α – β1) ½ (α – β2) ½ ] 
 
from Andrews and Hanks, 1985 
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Land Use and Tsunami 



2006 West Java Tsunami 
 

Andrew Moore, Kent State University; Hermann Fritz, Georgia Tech 
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