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[1] We examine continuous data from the Southern
California Seismic Network from 2003 and identify
infrasound acoustic waves from 76 previously undetected
events. Using waveform cross-correlation of the signal
envelope functions, we determine their relative arrival
times and estimate source locations. The waves travel at
acoustic speeds of 320 m/s and are observed in seismic
records up to 450 km from their probable source locations off
the west coast of southern California. The dominant daylight
occurrence of the events points to a man-made source related
to military activity. The events are mostly recorded in the
winter and spring when atmospheric conditions trap acoustic
energy near the Earth’s surface and favor propagation to the
west. These results suggest that data from regional and global
seismic networks can supplement observations from
infrasound arrays for Comprehensive Test Ban Treaty
monitoring and geophysical applications such as volcano
monitoring, bolide detection, atmospheric acoustic sources
and atmospheric tomography. Citation: Cochran, E. S., and
P. M. Shearer (2006), Infrasound events detected with the
Southern California Seismic Network, Geophys. Res. Lett., 33,
L19803, doi:10.1029/2006GL026951.

1. Introduction and Background

[2] Infrasound signals propagate in the Earth’s atmosphere
for hundreds to thousands of kilometers and are of interest for
Comprehensive Test Ban Treaty (CTBT) verification [Drob
etal.,2003]. Infrasound arrays are currently being installed in
several regions of the world to observe man-made signals
associated with missile launches and chemical explosions
from mining or other activities [e.g., Brown et al., 2002a;
Hagerty et al., 2002]. In addition, they have been used to
track natural infrasound sources including earthquakes, vol-
canos, fireballs, meteorites and even surf from large distances
[Blanc, 1985; Tahira et al., 1996; Brown et al., 2002b; Evers
and Haak, 2003; Arrowsmith and Hedlin, 2005].

[3] Infrasound is defined as waves of frequencies between
0.001-20 Hz propagating in the Earth’s atmosphere. For
comparison, the human hearing range is 20 Hz—22 kHz. The
transmission and observation of these acoustic waves are
highly dependent on atmospheric conditions, including tem-
perature, pressure and wind direction [e.g., Brown et al.,
2002a; Drob et al., 2003]. Typically, the observed waves
propagate through the lower 100 km of the Earth’s atmo-
sphere, including the troposphere, stratosphere and lower
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thermosphere. Atmospheric temperature inversions tend to
strengthen the transmission of near-surface infrasound and
observations are primarily downwind of the source, with
some dependence of the measured back azimuth on wind
shear [Larom et al., 1997].

[4] Approximately 60 infrasound stations are installed in
the International Monitoring System (IMS) infrasonic net-
work [Brown et al.,2002a]. When detected on several widely
spaced infrasound arrays, the approximate location of ob-
served events can be estimated. Infrasound arrays are cur-
rently being installed around the globe to assist in the
enforcement of the Comprehensive Test Ban Treaty.

[s] Given favorable atmospheric conditions, the low fre-
quency airwaves of a blast or bolide travel greater distances
with less attenuation than the associated seismic waves.
Depending upon the sensor design and its degree of isolation
from the air, an above ground or near-surface seismic station
potentially will record both seismic waves and the ground
movements induced by pressure changes from passing air-
waves, and may also record the pressure fluctuations directly.
Broad-band seismometers, sensitive to frequencies between
0.01-20 Hz, span a similar frequency range as typical infra-
sound sensors, but are currently deployed much more widely.
Thus, if atmospheric pressure waves can be detected by these
seismic stations, the infrasound community would benefit
from increased data and would be able to improve detection
and location of acoustic sources. Here, we show that acoustic
waves are recorded on the dense Southern California Seismic
Network (SCSN) and we use the timing of these arrivals to
constrain the location and probable origin of regional infra-
sound sources.

2. Data Processing

[6] Over 200 seismic stations in southern California have
recorded data continuously since 2003; the data are processed
and archived by the Southern California Seismic Network
(SCSN) and are made available by the Southern California
Earthquake Data Center (SCEDC). The stations are spread
across southern California with the highest density of stations
concentrated in the Los Angeles basin. Data are recorded at
40—100 samples per second by broad-band sensors, usually
Streckeisen STS-2. The seismic station set-up varies depend-
ing on location, but typically consists of a sensor placed on a
concrete pad either above ground or in a shallow vault. Data
are recorded on-site and also transmitted to SCSN for rapid
earthquake determination and archiving.

[7] We search the data recorded by the SCSN in 2003 for
infrasound signals. To highlight infrasound events, we apply
a bandpass filter between 1-10 Hz and compute the root
mean square (RMS) amplitude of the seismic records to
obtain an envelope of the data. For rapid examination of
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