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Introduction

The text, figures and table included in this document are designed to
complement and support the analysis presented in the main text.

Text S1: Generation of realistic waveform data

To generate realistic synthetic data, we use the same model parameters
of event ML203 and event 24021, including the velocity model, source
parameters, and station geometry, to simulate the waveforms, and then add
corresponding field noise from each station to respective traces of synthetic
waveforms. The noise is created and defined by the following equation (Stanék
et al., 2014) :

. Anoise
Noise = 4 mean(|Asynthetic|) * NL , (S1)



where 4,,,isc IS the noise retrieved from field waveforms on each trace at a given
time window before the first arrival, Asyntneric is the computed amplitudes for the
given model parameters, NL means the level or intensity of the noise, which
approximates the reversed value of the SNR. The selected noise amplitudes are
extended recurrently to match the noise-free synthetic amplitudes. In this work,
we select the first 400 samples of noise amplitudes from each trace to resemble
the field noise and set the noise level as 0, 5, and 10, denoting them as noise-
free, SNR~1, and SNR<T1, respectively. The Noise is then added to the original
synthetic amplitudes to obtain realistic waveforms with field noise:

Areal = Asynthetic + Noise . (52)

The noisy synthetic waveforms are normalized trace by trace before

entering the reconstruction and location workflow.
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Figure S1. Number of traces in different apertures
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Figure S2. Coherence of the four field events using different apertures
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Figure S3. Reconstructed wavefields of the four field events using different
ertures
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Figure S4. Unreconstructed and reconstructed waveforms of the four field
events. (a) event ML0OOS, (b) event 24021, (c) event ML203, (d) event 23183. The
left column corresponds to raw traces of unreconstructed waveforms, and the
right column are those of reconstructed waveforms. Only portions (50 traces) of
the seismograms are shown.
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Figure S5. STA/LTA traces of the unreconstructed raw waveforms and

reconstructed waveforms of the synthetic and field event ML203. The left column
corresponds to STA/LTA traces of unreconstructed waveforms, and the right

column are those of reconstructed waveforms. (a) to (c) correspond to different
noise levels, (d) corresponds to the field event ML203. Only portions (about 50

traces) of the seismograms are shown.
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Figure S6. The source imaging results for the four field events using raw traces.
(a) event MLOOS, (b) event 24021, (c) event ML203, (d) event 23183. The left
column corresponds to the result of unreconstructed waveforms, and the right
column images result from reconstructed waveforms. Reference locations from
the catalog and/or previous studies are indicated as white circles. Please note
the degradation of the depth resolution of event 24021 and event 23183, mainly
caused by the array geometry and the properties of the chosen stacking
operator. The horizontal resolution of the images, on the other hand, remains
consistently high.
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Figure S7. The source imaging results for the four field events using STA/LTA
traces. (a) event MLOOS, (b) event 24021, (c) event ML203, (d) event 23183. The
left column corresponds to the result of unreconstructed waveforms, and the
right column images result from reconstructed waveforms. Reference locations
from the catalog and/or previous studies are indicated by a circle.
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Movies S1 to S5: Synchronized animations of the raw data (left), its
reconstruction (center) and the estimated waveform coherence (right) for the
four field events and the synthetic event ML203 (SNR<1).



