SAND2024-16040C

Sandia National Laboratories
Seismoacoustic Reverse Time Migration @

Clinton D. Koch (clikoch@sandia.gov)

Overview Synthetic Tests Testing the Seismoacoustic Framework:
. . ) ) ) : — —— S f E 1 : t UTTR M_ ZO.P13A1.BDF
Problem Description Simple synthetic waveforms were constructed using Eyjtheticiselemistandlécolisticizidna H. urfacc EXplOsiOn d
* Accurate location of seismoacoustic energy is crucial for monitoring both natural and a Gaussian pulse at arrival times predicted for infra- = ) — A R RS R A Event Overview: On August 1, 2007, a surface ex- | : :
man-made events globally. sound, employing a velocity of 320 m/s, and seis- = =~ e m— plosion resulting from the disposal of old rocket _
« Traditional methods often rely on derived products (arrival times and backazimuths),  mic, using AK135. Four stations were utilized for £ — S — - S motors at the Utah Test and Training Range w
which can introduce additional uncertainty in source location. both seismic and infrasound data. The RTM algo- . S — I ¥ | - (UTTR) produced detectable infrasound arrivals el .
&) | PR, ™ TAMIA-BHZ
= Recent studies indicate that waveform-based methods, such as reverse time migration ~ rithm uses the same velocity models to propagate | =« SRS - over 200 km away. For this example, six seismic S ——
(RTM), can effectively locate seismic and acoustic sources, but integration of both data  the energy backward in time, ensuring that the cor- *—— — — —  Seome and six acoustic arrivals were used. 1 S T B
types remains a challenge. rect solution is found. C w wm W w wm o . i - o
Time (s) Preprocessing Steps: ol L = BN
Appr qach Maps and time views of acoustic (left), seismic (center), and seismoacoustic (right) RTM. Each in- « Bandpass Filtering: Apply a 0.5 - 5 Hz bandpass : :
* Modity open-sour ce. RTM pac?kag.es stance identifies the maximum amplitude at the synthetic event location. The slower velocity of infra- filter to isolate relevant frequency components. |
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Reverse Time Migration involves of back-projecting recorded waveforms at difterent o 5 - o during stacking. Here, the same preprocessing is '
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by simultaneously back-propagating and stacking seismic and acoustic waveforms -
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tude at each time (right). L sound, enhancing the precision of event localization.
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