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This supplementary material consists of supplementary notes, figures and tables. 7 

 8 

Supplementary note:  9 

The fault area was for submarine active faults published by MLIT was obtained from 10 

the published fault length and fault width. The magnitude was calculated following the scaling 11 

law using the fault area [1]. 12 

𝑀𝑜 = (
𝑆

4.24
 × 105)

2

× 10−7 (6.5 ≤ 𝑀𝑤 < 7.7) (1) 13 

𝑀𝑜 = 1.575 × 𝑆 × 1011 (7.7 ≤ 𝑀𝑤) (2) 14 

𝑙𝑜𝑔𝑀𝑜 = 1.5𝑀𝑤 + 9.1 (3)    15 

where, 𝑀𝑜 is the seismic moment, 𝑆 is the fault area, 𝑀𝑤 is the moment magnitude. The 16 

average slip amount was calculated using the following equation. 17 

𝑀𝑜 = 𝜇𝐷𝑆 (4) 18 

where, 𝑀𝑜 is the seismic moment, 𝜇 is the modulus of rigidity, 𝐷 is the average slip amount, 19 

𝑆 is the fault area. The modulus of rigidity was set to a uniform value of 3.5 × 1010 𝑁𝑚−2[2]. 20 

The slip amount of the submarine active fault models published by HERP is expressed 21 

as follows [3].  22 

𝐷 = 10−1𝐿 (5) 23 

where, 𝐷 is the average slip amount, and 𝐿 is the fault length. The magnitude was calculated 24 

using Eqs. (3) and (4) using fault slip amount. 25 

 It should be noted that the slip amount was limited to 10 m when the length of the fault 26 

exceeded 100 km [4]. 27 

  28 



Supplementary figures 29 

 30 

Supplementary Fig. 1 Logic tree considered in the probabilistic tsunami hazard assessment. 31 

(a-c) Source model logic tree for (a) single-fault model, (b) published coupled fault model, and 32 

(c) proposed coupled fault model. (d) Logic tree for considering the uncertainty of tsunami 33 

simulation. The numbers next to the branches indicate their weight. 34 
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Supplementary tables 36 

Supplementary Table 1. Earthquake recurrence periods for the Northern Japan Sea [2] 37 

Sea Area Recurrence Periods (year) 

Off the western coast of Aomori 500-1400 

Off the coast of Akita 1000-1500 

Off the coast of Yamagata 1000-1500 

Off the coast of Niigata 1000-1500 

 38 
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