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Earthquake Early Warning – No Longer Just Theory
The Science of Earthquake Early Warning
An earthquake's energy is released from its focus or hypocenter (underground, directly beneath the epicenter) and radiates outwards in a series of different types of shock waves. The initial, non-destructive wave is the P-wave, which travels about 1.7 times faster than the more damaging S-waves, and almost twice as fast as the most destructive R-and L-waves. By detecting the P-wave, an early warning can be provided of a few seconds to a minute or more, depending on the distance from the earthquake’s underground focus.  But accurately detecting seismic vibration is by no means easy. Factors such as heavy road use, factory noise, railways, or demolition must be taken into account. And what level of earthquake is considered a threshold, below which no action need be taken? These are problems that Seismic Warning Systems is the first company to solve in a commercial product.
The QuakeGuard™ Solution

Seismic Warning Systems’ QuakeGuard™ provides about one second of warning time for every five miles between the system’s location and an earthquake's hypocenter. In San Francisco for example, 13 seconds advance warning would have been provided of the Loma Prieta earthquake. QuakeGuard™ is designed to easily interface with public address and automated control systems through open standards.
QuakeGuard™ solves the problem of false alarms in two ways. First, it uses multiple sensors and digital signal processing to filter out non-seismic vibrations. And second, through analysis of the P-wave the digital technology can infer whether the following waves are likely to be destructive or not, enabling a threshold to be set below which no alarm will be triggered. 
Saving Lives and Saving Property

So what can you do with a few seconds? It takes only 2-3 seconds to “drop, cover and hold on” before the more destructive waves arrive, and perhaps 4-6 seconds to park elevators at the next floor, or place dangerous or expensive equipment into a “safe” mode, or to initiate shutdown procedures. QuakeGuard™ currently ensures that the bay doors in many California fire stations automatically open and firefighters are alerted when a destructive earthquake is detected. A number of schools have installed QuakeGuard™ to give students and staff a clear early warning of an impending earthquake, dispelling the confusing “Did you feel that?” response, and greatly enhancing their safety.
Proven in the Field

Seismic Warning Systems’ QuakeGuard™ has been successfully deployed in over 30 installations in Northern and Southern California, including fire stations, schools, and one hospital. It has accurately detected and responded to a number of destructive quakes by automatically opening the fire station doors at firehouses in Palm Springs and the Coachella Valley, in one case after ignoring the vibrations from nearby demolition. The systems have ignored many smaller earthquakes and all have a 100% record of no false positives.
Company Background

George E. Dickson III, CEO of Seismic Warning Systems, started research and development of the technology of earthquake early warning in 1995. The company was founded in 2001 and has been awarded a number of patents for its technology which is based on many thousands of hours of academic research and field testing. It began deploying to test sites in 2001, and as of 2008 had 35 live installations.
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