Tomography through Bayesian inversion - can we afford it 7

W. Debski (IGF PAS), T. Danek (KGIS AGH)

g . N O , . N o N
Introduction Fast Sweeping Eikonal Solver
B C
Treme.ndo.u.s progress in s.elsmol.ogy. over last years is .great.ly dge // ' 30 2 a4 o 26 28 30 %
tO ava].].ab].].].ty Of hlgh quallty SEe1SINIC WaVGfOI‘mS Thell‘ ava].lab].].].ty 57 2 7 2 7N 2 | annnq - 2000 j\;\
. . . oT\? _(oT\*  (oT\? _ - -
prompts for the new mathematical and numerical algorithms for () * (&) + (&) = v ) 0 I INEEE]
their more detailed analysis. This analysis usually takes a form of Lo Tt =0 i £ - VIS - | Anagr et
. . . . 1scretization: first order upwind schemata 4000 4000 = B L ,
the inverse problems: estimation of physical parameters from ) ~- \ oSN :
seismic waveforms. Currently, the classical approach, which relays g : W\ - oo
on finding the best model fitting the recorded data is not sufficient oo el (7 == 0) e € CEmsmaemmemm Lo : : ’/, B W 6 \ 6
any more. We need to know how plausible the obtained model is or, f . ;
- - - . - T i e o ;i il W esoam — Lommam | = 5.4 . :
in other words, how large the uncertainties are in the final Lo . ' ' - w % Du s o w % w
solutions . This task can hardly be addressed in the framework ot | {Tomin - Tymin 252,02 = (Tamin = Tymin)?} [Tamin = Ty < 515 g — : ¢ ' ' 1" ———— '
the classical optimization approach. Estimating of the inversion S| 10- 10
uncertainties requires not only finding the optimum model but T 1 N -
also how large' the region of plausible models is. o £, R T
N AN Y > S S
. GPGPU based waveform inversion _ : 1 - . | . :
. 200 400 600 800 1000 1000 2000 3000 4000 5000 6000 . NE-SW Section [m] 2000 1y e
> — — - - 30 3|2 3|4 3|6 26 2|8 3|0 3|2
z: - X |[Km] X [Km]
40 MUE - 40 12 | ' | 12
0.2+ - | - - A O o
- o yr 10 . 10
20 | - 20 E O * L
- S = |, it o3 Y T =
B = e = =, 8 % 8 =,
0 u : Jdﬂhh[l]]h{[hm—_ 0 — > > X8 % & > > >
1000 4000 5000 6000 ﬂ" o &
NE-SW Section [m] a & e
Layers - 0 1000 2000 3000 v my/s] t g 4 8 : ™ ;
1 2 3 4 5 6 7 1200 . o
1 100 - 1600
2 =000 30 30 34 36 26 28 30 32
L | E 2400 X [km] X [km]
0.8- E4- Esﬂ 2800 < | —
-
E: : 4000 = i S |
Samples






