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To monitor both earthquakes and underground nuclear explosions, the Australian

Geological Survey Organization (AGSO) operates, or assists with the operation of a network of

seismic stations around Australia and in Antartica. These seismic stations include two arrays of

seismic sencors in central Australia - one near Alice Springs and the othe near Tennant Creek.

Data from all of these seismic stations are telemetered to AGSO's Australian Seismological

Centre, in Canberra. The data from the Alice Springs installation are telemetred by landline, and

for all other stations, by satellite.

The monitoring of underground nuclear explosions involves, first determining that the

signals have originated from a test site and if so, then a pattern recognition analysis is under-

taken to determine whether the signals originate from an explosion rather than an earthquake.

In this we are aided by seismic observations of previous explosions from each test site.

To determine the origin of a signal use is first made of the two seismic arrays in central

Australia. Each of these arrays consists of 20 spatially separated sensors (seismometers), and

each of which can provide a preliminary estimate of the location of the source. In practise this is

done automatically by inserting delays into the output of each of the sensors to compensate for a

seismic signal taking a finite time to cross the array, and then adding the output of each sensor

to form what are called "array beams". When the correct delays for a particular azimuth and

wavespeed (corresponding to a particular source location) have been inserted, the signals

recorded by each sensor will be in phase and the energy in the array beam will be a maximum.

Because the seismic background noise at each sensor is not correlated, this beamforming also

improves the signal-to-noise ratio. In this sense a seismic array is equivalent to other arrays of

sensors - e.g. a radar antenna.

Having determined that a signal originates from somewhwere near a test site a more

precise location can be obtained from the times that the signal arrives at different seismic

stations. As an example, whether a French underground explosion has been detonated at

Mururoa or Fangataufa can be determined from the differences in relative arrival times at the

two Australian arrays and at Mawson in the Antartica. If further'location precision is required,

waveform data (and thus arrival times) can be extracted over the Internet from overseas seismic

arrays, in particular from arrays in Canada, Germany and Scandinavia.


