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The Global Earthquake Explorer: A Versatile Tool for Science Education

Thomas J. Owens, Philip Crotwell • University of South Carolina

Since the observation of the fi rst instrumentally-recorded earthquake 
in the late 1800 s̓, the discovery and documentation of the mysteries of the 
Earth s̓ deep interior and the earthquake rupture process have proceeded 
hand-in-hand with improvements in instrumentation and data exchange. 
The pioneering discoverers in the fi rst half-century were those scientists 
fortunate enough to have a seismograph at their institute. The excitement 
of observing a distant earthquake as its energy was recorded was a power-
ful catalyst for curiosity-driven scientifi c investigations. One hundred years 
later, we have vastly expanded the quantity and availability of high-quality 
seismological data. We have established the infrastructure to effectively 
deliver this data to central archives in near-real time. Through these 
advances, access to data from research observatories around the globe is 
no longer limited to trained seismologists. This vast archive of data, and 

its availability in real-time, is a resource with tremendous potential to educate and 
inform learners at all levels through both formal and informal learning venues. 

Over this last 5 years, IRIS has invested in developing the capability to ingest 
data into the IRIS Data Manage-
ment Center (DMC) in real-time. 
On average, data from 650-700 
seismic stations around the globe 
fl ow into the IRIS DMC in real-
time. The latency for ~80% of 
these stations is 30 minutes or 
less; 95% arrive within 6 hours. 
Thus, within literally minutes of 

a major earthquake, a full suite of seismograms is available for utilization by 
students and teachers around the globe. The opportunity to provide educa-
tors with true “teachable moments” is upon us if we can provide appropriate 
access to data.

To prepare for this moment, the University of South Carolina and IRIS Education & Outreach began developing the 
Global Earthquake Explorer, a versatile software package that 
streamlines access to seismograms in the IRIS DMC in a man-
ner designed for an education environment. The impact of having 
such a tool available was dramatically demonstrated after the 
Great Sumatra Earthquake of December 26th, 2005. The upper 
left fi gure is a histogram of unique accesses to GEE in the 60 days 
before and after this earthquake. GEE usage was increased by a 
factor of nearly 200 in the days after the earthquake. Although 
the exact cause of the secondary peak about 10 days later is not 
certain, it corresponds to the resumption of classes in many areas 
of the US. Interestingly, GEE usage remained about a factor of 2 
higher 60 days after this earthquake!

Using GEE, students, educators, and the general public could 
access hundreds of seismograph stations and easily create their 
own view of the earthquake through a simple point-and-click 
interface (bottom left). In addition to easy access to real-time data, 
GEE provides structured learning modules and a robust suite of 
analysis tools for amateur and professional seismologists alike.


