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Motivation
Stress drop is related to the energy released from an
earthquake rupture. Of great interest is how stress drop
scales with different variables such as magnitude,
moment, depth, etc. Since stress drop is a key source
parameter in describing the ground motion of an
earthquake and thus can help us understand future
earthquakes and their physical effects. However, there is
often disagreement in stress drop estimates of the same
event between datasets or different methods. Here, we
try to understand when stress drops agree or disagree
between two different data sets.

Stress Drop and Other Earthquake Parameters
● Stress Drop is a measurement of the difference
between stress before and after a rupture.
● Stress Drop is dependent on earthquake magnitude and
corner frequency:
● Figure 2 shows that for any magnitude, a larger corner
frequency means a larger stress drop.

Comparing Stress Drops from Different Datasets
We find very little correlation between the the Trugman spectral
decomposition and Arias stress drop results for the same subset of
15 earthquakes. We also see some discrepancy in the catalog
magnitude (used in Arias stress drop) and spectral decomposition
moment magnitude (from Trugman), which could cause some
discrepancy in stress drop.
Figure 4:
Comparison
between the
Arias stress drop
(in Parker et al.,
2020) and the
Trugman stress
drop (2020).

Ridgecrest Earthquake Sequence Background
• 3,557 earthquakes of magnitude M2+ recorded in the
first two weeks alone.
• A 7.1 (July 6, 2019) and a 6.4 (July 4, 2019) magnitude
earthquakes were the largest to occur.
• Earthquakes happened near Searles Valley, CA and
Ridgecrest, CA.
• Both were shallow strike slip faulting in the crust of the
North American Plate.

Correlation
Coefficient= 0.1909

Figure 2: Comparison of moment magnitude and corner
frequency, colored by stress drop (Data from Trugman, 2020).

Stress Drops Datasets
● There are many different methods used to acquire stress
drops which may result in inconsistent results.
● Here, we compare two different datasets:
1) Spectra decomposition method on events of M5 and
smaller, from Trugman (2020)
2) Arias stress drops using the Arias intensity and record
duration data from a ground-motion dataset (Rekoske et
al., 2020) as determined by Parker et al. (2020)

Figure 1: General surface rupture as well as field
observation sites as of July 15, 2019. Ruptures from the 7.1
event occurred northwest from the 6.4 event ruptures
(Figure from USGS).

Figure 2: Arias stress drop compared to depth and
magnitude (data from Parker et al., 2020).

Figure 5:
Comparison
between catalog
magnitude
(Arias stress
drop) and
Trugman
moment
magnitude
determined
through spectral
fitting.

Summary
Stress drop data from the spectral decomposition method
(Trugman, 2020) and Arias method (Parker et al., 2020) are not
correlated for the same subset of earthquakes. We expected to
see some correlation but they differ greatly, most likely due to
differing methods or differences in underlying parameters (such as
magnitude). We hope to understand the details on why they differ
and if these differences are meaningful, and incorporate other
datasets. This uncertainty in earthquake stress drop cause
discrepancies in earthquake modeling, and make it challenging to
use stress drop as an input.
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