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Baba et al. (2015, PAGEOPH), Baba et al. (2016, HPCA),
Baba et al. (2017, Ocean Modelling)
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oM DM 10 (MY _Symbol |____Meaning____
dt RsinfBdp\d+ h Rd6\d + h ¢ S
g(d + h) oh gn? R Earth Radius
=— — fN —————— M+ M2 + N2
Rsinf 0d¢ ! (d + h)7/3 (0] longitude
o co-latitude
(1) M Depth integrated velocity
along ®
Depth int ted velocit
6N+ 1 5 (MN )_I_li N2 N ep |nae|gc;)rnagee velocity
dt Rsinfdp\d+h/ RIO\d+h d Water depth
B g(d + h)oh gn? yR—— h Water deviation
- R 206 + fM B (d + h)7/3 NvM~+N g Gravity acceleration
n Manning’s coefficient
(2) f Coriolis parameter
Py Sea water density at bottom
. Sea water density in
0 h _ 1 [<BM N 6(Nsm9)>] 3) Pave Sverage
at Rsin® [\ d¢ a6 £ Earth deformation due to
tsunami load
Staggered grid, Leap-Frog method, 1st order upwind difference for
advection terms, no breaking wave
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Embedded the 3D shape of
buildings in the topography

Grid interval is about 1 m
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G N +li(_) _Symbol |____Meaning____
dt RsinfBdp\d+ h Rd6\d + h ¢ S
g(d + h) oh agn R Earth Radius
= N — —M\/MZ + N2
Rsinf 0d¢ i (d + h) /3 @ longitude
o co-latitude
(1) M Depth integrated velocity
along ®
Depth int ted velocit
6N+ 1 5 (MN )_I_li N2 N ep |nae|gc;)rnagee velocity
dt Rsinfdp\d+h/ RIO\d+h d Water depth
B g(d + h)oh gn? yR—— h Water deviation
- R 206 + fM B (d + h)7/3 NvM~+N g Gravity acceleration
n Manning’s coefficient
(2) f Coriolis parameter
Py Sea water density at bottom
. Sea water density in
0 h _ 1 [<BM N 6(Nsm9)>] 3) Pave Sverage
at Rsin® [\ d¢ a6 £ Earth deformation due to
tsunami load
Staggered grid, Leap-Frog implicit method, 1st order upwind difference
for advection terms, no breaking wave
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60

m Source model: The 2011 Tohoku tsunami (Saito e L,°
et al., 2011) " o
m Region: 120E-300E, 60S-60N (Spherical M o
coordinate) N .
m Bathymetric nesting : 1 Layer, 30 arc-sec interval | K * . ‘
(GEBCO), 21601 x 14401 grids o .
mIntegral time : 28 hours mTime step: 0.5s 2 .
m Computer : 256 nodes of Earth Simulator Koo
m Wall time : NBS, 31.5 hours 0 4/~ FPRE-REHATITYTH)
NBS+SD+EL, 37.6 hours 0 100 200 300 400 500 600
J—RER
Earth Simulator consists of NEC SX-ACE, 5120 nodes.
(vector-type) o
Number of CPU 1
Number of cores 4
Peak perfomance / core 64 GFLOPS
Main memory 64 GB
Memory band width 256 GB/s
System
Total number of Processor nodes 5120
Total number of CPUs 5120
Total number of cores 20480
Total peak performance 1.3 PFLOPS
Total main memory 320TB
Total memory band width 1.3 PB/s
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oM 1 8 ( M2 1 9 1. Elastic loading
at * Rsind 0¢ (d + h) R0 (d—-l—h)
g(d + h) 0h gn
= N — —M\/ M? + N2
Rsinf 0d¢ i (d + h) /3
d> 0 1 0°M  0?%(Nsin®)
+ oo : + (1)
3Rsin6 dg |Rsinf \ dpat 000t g
& can be calculated using Green’s function
ON 1 0 / MN 1 0 N2 that describes the response to a unit mass
+ - ( ) + —— load concentrated at a point on its surface.
dt RsinBdp\d+h/ RIO\d+h
_g(d+h)oh gn’ 7 2 2 . seawater density
T R 20 M- (d + h)7/3 NVMZ+N stratification
d2 o[ 1 (0°M 0?*(Nsin@ ave
N | L9 ) @) Po Pave P
3R 00 |Rsinf \ dpat 200t
d h 1 oM J(Nsinf
— == : + ( ) (3)
dt Rsinf |\ 0o a0

Staggered grid, Leap-Frog implicit method,
1st order upwind difference for advection
terms, no breaking wave

Allgeyer and Cummins (2014)
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How about the other stations?
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Baba, T., et al., Parallel implementation of dispersive tsunami wave modeling with a nesting algorithm for the 2011
Tohoku tsunami, Pure appl. Geophys., 172, 3455-3472, doi:10.1007/s00024-015-1049-2, 2015.12.

Baba, T., et al., Large-scale, high-speed tsunami prediction for the great Nankai trough earthquake on the K computer,
Inter. Jour. of High Per. Comp. App., 30, 71-84, doi:10.1177/1094342015584090, 2016.02.

Baba, T., et al., Accurate numerical simulation of the far-field tsunami caused by the 2011 Tohoku earthquake,
including the effects of Boussinesq dispersion, seawater density stratification, elastic loading, and gravitational
potential change, Ocean Modelling, 111, 46-54, doi:10.1016/j.ocemod.2017.01.002, 2017.03.
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