EAS 8803 - Obs. Seismology
Lec#19: Inverse Problem/EQ Location
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Figure 1.1-8: Inversion modeling flow chart.
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Table 7.1-1 Some large-scale reference models.
Model for Observables inverted and predicted Para Parameters estimated Misfits (“anomalies”) indicate
Laterally homogeneous  Travel times, eigenfrequencies Avel Average velocity and density Lateral velocity variation (subduction
earth structure vers! versus depth zones, continental-ocean differences,
etc.)
Relative plate motions Rates and azimuths of plate motion Eule Euler vectors Nonrigid plate behavior (plate
interiors and boundary zones)
Thermgl .evolution of Variation with age in depth, heat Plat¢ Plate thickness, asthenospheric Lateral thermomechanical variations
oceanic lithosphere flow, and geoid tem) temperature, physical (swells, etc.)
prog properties (e.g., a, K, k)
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Figure 7.2-2: lllustration of the the effect of linearizing about an inverse
Earthquake Location problem starting model.
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Figure 7.2-3: lllustration of the misfit to data as a function of inverse problem

Table 7.2-1 Farthquake location example with eeror-free data.

iteration. Invert for location and origin time
4 maodel evolution
parameter actual value model for iteration number
0 1 2
- x 0.0 30 -0.5 00
b= ¥y 0.0 a0 -06 0.0
ke z 10.0 200 10.1 100
9 origen time 0.0 20 0.2 00
o
G station location residual for iteration number
s [}] 1 2
35.0 9.0 -21 -0.4 0.0
440 10.0 -30 -02 0.0
-11.0 -25.0 -38 -0.1 00
230 -39.0 -30 -0.2 0.0
L L L L L > 420 -27.0 -26 -03 0.0
0 1 2 3 4 5 -12.0 50.0 -20 -03 0.0
) -45.0 16.0 -29 -02 0.0
[teration number 50 ~19.0 -37 -0.2 0.0
10 -11.0 -4 -0.2 0.0
200 1.0 -24 0.4 0.0
error 924 0.6 0.0
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Invert for location, origin time, and velodty Table7.3-2 Eanthquake location example with errors.
Invert for location and origin time
model evolution N
model evolution
parameter actual value maodel for iteration number porameter  actualvalue model for iteration number
0 1 2 o 1 2 3
x 00 30 02 00 ; b A R-r S S
.0 200 122 2.2 22
; ‘gg 2(‘)3 ‘g; ‘gg o«g‘\:(im |go 20 00 foz f01
o,-.qm time 0.0 20 0:7 n;u station location R residual for n«nigu numht;
1
velocity 5.0 40 49 50 350 90 20 -01 0.1 0.1
-4a0 100 -30 ~0.1 00 00
station location residual for iteration number 230 Y 32 0 o o
o 1 1 a0 =270 -28 -0.2 =01 =01
=120 50.0 =21 -03 -0.1 ~0.1
350 9.0 -4.0 0.9 0.0 -45.0 16.0 29 -0a 0.0 0.0
-44.0 10.0 5.6 -1.0 0.0 J0 e 4 Tov oo oe
1.0 -25.0 57 -09 00 200 1.0 -25  -03 00 00
230 -390 -56 -1.0 0.0 error 9374 03 oot oo
420 -27.0 -52 -1.0 0.0 data standard deviation 010
-120 50.0 -4.6 -09 0.0 model variance -covariance matrix
-450 16.0 56 -1.0 0.0 0.06 0.01 0.01 000
50 -19.0 52 0.9 0.0 0.01 _D.Dﬂ -0.13 0.01
-10 -11.0 53 -09 0.0 0%  on  -ooe oot
200 11.0 -38 -08 0.0 model standard deviation
error 2613 83 0.0 035 028 1 {m wg'::':w
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Earthquakes located along a fault will be mislocated if the seismic fime
velocity changes around the fault.
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