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Geodetic Early Detection of Earthquakes 

As a SCEC intern, I have been exposed to a whole different world of seismology that I had not 

known existed.  I had always dreamed of technology that could detect earthquakes. My goal in life is to 

warn the most people of danger resulting from natural disasters, especially earthquakes by studying the 

data that can be collected either previous or during the beginning stages. Little did I know that the 

technology has been around for several decades, but has just begun to become prevalent in the western 

region of the United States. I was given the opportunity not only to learn about the technology but to 

also see firsthand all of the work that is involved in keeping a geodetic early detection system running.  

Early warning (or early detection) of earthquakes is part of geodesy.  Geodesy is the study of the 

size and shape of the earth, along with how it changes. This particular science is very important to the 

understanding of earthquakes. It helps us to 

identify the movements of the ground below us. 

Data is collected through a network of GPS 

stations that have been triangulated in an RTD 

(Real Time Dynamics) server. Triangulation is a 

process that increases the validity of each 

stations position in real time. Through real time 

geodetic networks, we are able to observe 

earthquakes as they occur and determine the magnitude and speed at which the affects will travel from 

the epicenter. The early detection process is very mathematically sound and is determined through 

programs. The programs ultimately calculate the strain in each set of stations. The entire process is 

displayed in Figure 1. Once the strain has exceeded a particular threshold, the information will be 

relayed to the users who will in turn provide data to the authorities. The information is then stored in 

the GPS Explorer Portal for archiving. 

Figure 1: Seismological Research Letters, September/October 2009,  
Y. Bock, B. Crowell, M. Squibb 
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Here is an example as to why geodesy is so important to the study of earthquakes. During the El 

Mayor-Cucapah earthquake that occurred on April 4, 2010, data was recorded through a network of 

triangulated real time stations. When the 

earthquake reached the location of the stations, 

the positions of the units were calculated at one 

second intervals. The strain is then calculated from 

the positions. The more deviation from the original 

position of the stations, the more strain. The strain 

from the El Major-Cucapah earthquake can be 

visualized in this video  (http://igpppublic.ucsd.edu/~dmelgarm/2010404223000_v2_trim.mov). When a 

strain threshold is surpassed, a red arrow will appear.  When a blue arrow appears, the strain of the 

triangle has increased but not enough to exceed the strain threshold. The arrows are refreshed every 

second when a new position and strain measurement has been calculated. A still image is shown in 

Figure 2 to display the red and blue arrows (taken during the Shake Table event on October 13, 2008). 

As a final statement, this internship has been an unbelievable opportunity. The experience of 

working with Dr. Yehuda Bock is once in a lifetime. I am honored to have had this opportunity. My 

understanding of geodesy has increased greatly; however, I have only studied a minute portion of this 

science! I plan to take what I have learned and begin my graduate studies in a very similar field. 

Figure 2: Seismological Research Letters, September/October 
2009,  Y. Bock, B. Crowell, M. Squibb 

 


