TEST CASE ON BENGKULU TSUNAMI 2007 EVENT USING TSUNAFLASH
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1. INTRODUCTION 3. RESULTS

During the simulation, the refinement shows the fluctuation of
Inner iteration for adaptation; and the number of elements, edges
and nodes are significantly increasing.

After TsunAWI (Tsunami unstructured mesh (yet non-adaptive)
finite element model developed at Alfred Wegener Institute), by
Behrens, et al. (2006 - 2008), succeed be launched as operational
model In the GITEWS framework (Behrens, 2008; Harig et al.,
2008), A new development uses adaptive mesh refinement to
Improve computational efficiency and accuracy. This new approach
Is called TsunaFLASH.

Experiments using diverse initial conditions were presented In the
International Conference on Tsunami Warning 2008 (Pranowo et
al., 2008). Even though the refinement is still not well performed 1 M el

pr0|’|||S|ng 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Timestep No. Timestep No.

—_
4]

90000 T T T T T O S O T S S S S R T S S S A S A A A

-
B

—_
w

85000_555555EEEEEEEEEEEEEEEEEEEEEEEEEEEE”""""
E12 Voo

—
—

80000 --f-4--i--

—_
o

w

75000 -+-i-i--

Number of Nodes

70000 --4-it i b

Inner Iterations (for Adaptatio

= M W = G 3 - @

320000

310000 -

300000 -
2. METHODS 290000 -
280000 -
270000 -
260000 -
250000 -

AMATOS (Adaptive Mesh generator for ATmosphere and Ocean
Simulation) by Behrens, et al. (2006) is employed for generating 250000
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triangle mesh, and General Mesh Viewer (GMV) Ver. 4.5 (from Los
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Adaptive Time Step in TsunaFLASH
amates H< Time step t — t + At.
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300 A A A

2.00 -ttt e

SSH (m)

B0

3L+ Generic FEMISE
#"» Coupling capabity Refine, where 5y > TOL.
— = Parallel S A A B

387 A S O O O
Timestep No.

+ A locally refined grid on the sphere with colored values of an arifici
+ A grid of the g\ubal_ucean, coasﬂ_\mes are refined ! . .
il LD S LDt i » 2D plane & spherical geometries
Aftachments -
= Documentation, open source I yes
+ blueball_vspi B) - added by behrens on 07/19/05 11:17:28
+ globocean_vs. .2 kB) - added by behrens on 07/19/05 11:17.54 - htt _// -
9.1 kB) - added by beh 07/19/05 11:18:10 WWW t f
B)—:dd:d n;‘: n:n:::grr:o?mgms11:18:31. p ama‘ OSIn O

Grid changed?

Cells depth Bathymetry & Topography
I:ﬁ.sqema Pai s ' Lo | sl

—+— Min. SSH —=— Max. SSH

Grid + SSH appearances

e Derived from ETOPO5
= e 4321x2161 matrix of o

—5.56e+03 T 5-minute gl‘ld values P N :
R | = * Initial grid was done I > T S Se s T

6.25e+03

—4.85e+03

—4.17e+03

|
=
o

— D2

\/ \glr\{%-"i‘iﬁf\}i XN/

Pg~
—3.48e+03 > @ﬂ
.: — D1 = : ;}M g B Al 0,
—2 78403 | ~ i
B e i

[ : ~ [Tim tep-No. 0000~ [T'm,@Ste‘p\NO- 0080 8

10.1

1.4e+03

703

f
0
o

Cells 5sh IS SIS 3 s N
o v Lo
0.5 // o ; :.;_t_;-: e 0.5 :

Initial Grid I SESCs i i
TOTAL GRID LEVELS 20 - 1 UL
GRID DIMENSION 2 I 32 e : v
ELEMENT VERTICES 3 e
NUMBER OF NODES 21393 - :
NUMBER OF EDGES 56189 [ 2 . :

10

Gtk

D.1

i ‘,) n_ L 0 B e

-~ ol
10.1 13 45% P e w8 P
' TIPS

A

NUMBER OF ELEMENTS 34740

-2

Initial Condition

Recreate tsunami excitation of Mw ]
8.4 (Mo = 4.2x10%1 Nm) based on
Lorito et al. (2008) using 39
ruptures in RuptGen (Babeyko, Ny
2007) resulting Mw 8.37 (Mo =
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4.5231x10%1 Nm) with
max. uplift = 3.21 m,
max. depression = -1.35 m.
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