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AN UNCERTAIN FUTURE
The data crunching continues, as 
does the assessment of how different 
technologies worked (or didn’t) to pro-
duce reliable information. The lessons 
learned will help usher in a new era in 
earthquake science. 

“We have long relied purely on 
seismology to respond to earthquakes 
on a very short timescale,” says Simons. 
“Now we are entering the age of GPS 
and other remote-sensing techniques.” 
Space-based geodesy, which includes 
GPS and satellite radar techniques, 

can measure subtle deformations in 
the earth’s surface over thousands of 
square kilometers.  

Simons points to two Caltech-led 
projects that are pushing the bound-
aries on how we could potentially 
gather data about disasters and get 
that information out fast to fire fight-
ers, FEMA field agents, and other 
people who need it. One is a collabo-
ration with JPL called the Advanced 
Rapid Imaging and Analysis (ARIA) 
project, which is currently in the 
prototype-development phase. “The 

goal is to make 
space geodesy 
more relevant to 
rapid response 
by producing 
processed, 
useful data 
within hours of 
an event, as well 
as to produce 
physically 
based models 
constrained by 

the data,” he says. “The current focus is 
earthquakes, but we expect to extend 
the capability to volcanoes, floods, fires, 
and other natural disasters.” 

The other is a concerted effort to 
drum up support for a NASA satellite 
designed specifically for interferomet-
ric synthetic aperture radar, or InSAR. 
InSAR compiles radar swaths taken 
in successive orbital passes to map 
surface deformation, such as fault 
creep, in three dimensions over time. 
“InSAR is an important part of ARIA,” 
says Simons, “as is GPS and seismol-
ogy. But the current handful of InSAR-
capable satellites from which one can 
get serendipitous data are European 
or Canadian.” (The Japanese satellite 
that imaged the Tohoku event was shut 
down just a few weeks later after an 
onboard power failure.) 

“We see time and time again that 
the rapid dissemination of information 
is important, yet we’re going in the 
wrong direction in terms of getting into 
space the assets that would enable 
dissemination,” says Simons, who notes 

Left: The colored circles on this map represent shaking intensities 

compiled from USGS data. IX is “violent”—heavy damage, up to total 

collapse of some buildings. Note the number of VIIs and VIIIs near 

Tokyo, well away from the epicenter (red star). The blue hues are 

population-density data from the Oak Ridge National Laboratory.

Right: A solar-powered GPS station outside the town of Putre in 

northern Chile, near the Bolivian/Peruvian border, installed by Caltech 

geophysicists to monitor earthquake-cycle related deformation. The 

dome on the rock houses the GPS antenna; its tripod is mounted 

deeply and permanently into the ground.
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that current federal budget propos-
als include a cut in funding for such 
advanced technologies. 

Kanamori agrees that getting the data 
out quickly after a big event is vital for 
hazard mitigation. He says that informa-
tion needs to be collected on a global 
scale, since local systems often fail 
during a natural disaster nearby. This 
requires good coordination between 
agencies in different countries so that 
“in the case of an emergency, they can 
exchange information and take immedi-
ate action,” he says.

But while seismology’s rapid advanc-
es in data collection and analysis may 
improve the way we deal with emergen-
cies, “natural events do not repeat in 
exactly the same way, so we do not 
have the benefit of reproducible 
experiments,” Kanamori says. “We have 

to deal with often-unpredictable 
nature, so using rapid, reliable informa-
tion to prepare for the unexpected is 
very important.”  
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Kanamori is the Smits Professor of 
Geophysics, Emeritus; and Jean-Paul 
Ampuero is an assistant professor of 
seismology.
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California Earthquake Center, and 
NASA’s internal Research and  
Technology Development program.

Data Hits Home

Ever wonder how much your house might 
really be rocking and rolling during an 
earthquake? If you’re in the Pasadena area, 
you may have the opportunity to find out. 
A new project out of Caltech’s Seismo 
Lab is collecting data by installing small 
seismometers in local homes to create 
block-by-block “shake maps.” The data  
collected by the Community Seismic 
Network (CSN) will be used to direct fire 
trucks and ambulances to the hardest-hit 
areas shortly after an earthquake.

Because of local differences in the geol-
ogy that underlies Los Angeles, it’s very 
likely that one block could sustain more 
devastation than the next depending on 
how the land responds to the energy of the 
quake. The CSN deployment is intended 
to demonstrate how these high-resolution 
shake maps can be used as a proxy for 
damage, and the project is slated to last 
several years.

“Major earthquakes such the March 
event in Japan increase the public aware-
ness of the hazards of earthquakes and 
point out the need to provide emergency 
responders with a map of damage in the 
minutes to hours following an earthquake,” 
says geophysicist Robert W. Clayton, who 
is principal investigator on the CSN grant 
from the Gordon and Betty Moore Founda-
tion that is funding the placement of 1,000 
or so sensors in quaint bungalows, stately 
mansions, and towering office buildings 
across the greater Pasadena area. “A 
dense set of measurements of the ground 
shaking can also be very useful in planning 
how to rebuild.”

Participants will be able to see the infor-
mation they are contributing to the network. 
“You can tap the sensor and see how the 
‘pick’ that is generated shows up on the 
CSN webpage,” explains Clayton. 

Visit www.communityseismicnetwork.org 
to volunteer your home or office as a 
seismometer location. For more information 
about additional CSN projects, check out 
“E/Q Phone Home” in the Spring/Summer 
2011 issue of E&S. —KN 
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