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•  Very brief status of USArray 
•  Transportable Array 
•  Flexible Array 
•  Magnetotellurics 
•  Data Management 
•  Siting Outreach 

•  Looking ahead 
•  Current activities 
•  Funding 
•  Planning discussions 

Outline 



•  Evolving view of the North America 
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Science Results 

“Before” “After” 

From Burdick, et al 



Publications 

Users 
 

Primary Research 
 

high hundreds 
 

Supplemental Research 
and Education  

 

low thousands 
 

Occasional Users 
 

tens of thousands 
 

Informal Users 
 

hundreds of thousands 

Widespread and growing use of IRIS / EarthScope resources 
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Transportable Array 
Lithospheric foundering: Levander et al. 
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Transportable Array 

•  ~1450 stations so far; ~225 to go 
•  ~950 stations removed 



TA Rolling Deployment 
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Atmospheric Acoustic 
Transportable Array 

•  Wide application of atmospheric data 
•  Meso-scale atmosphere variation 
•  Acoustic energy propagating in the atmosphere 
•  Acoustic – seismic coupling 
•  Noise induced on vertical and horizontal seismic channels 
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TA in Cascadia 

• Our 27 TA stations 
anchoring the 
Cascadia Initiative 

• Offshore experiment 
fully underway 



Finishing the last 
~200 stations 
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East Coast 



As of March 2012 
49 Complete Stations Adopted   

30 Vaults Adopted 
7 Adoptions Projected 

TX and CO using EARN 

~$40 K to adopt a station 
~$6 K/y to operate 

Adoption & EARN  Status 
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Flexible Array 
SSIP: Fuis, et al. 



Other parts of USArray: 
Flexible Array 
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Magnetotellurics 

Kelbert, et al. 
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•  Backbone stations operational 
•  Design objective to resolve MT 

transfer functions to 100,000 s or 
more already achieved at some sites 

•  Telemetry installed at all stations 

MT - Backbone 
7 Permanent Backbone MT Stations 



MT: Array 
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Data Management 
Earth Model Collaboration 
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Earth Model Collaboration 

Cross-section 

Slice - stack 

Slice 

Cross-section 
stack 

•  User contributed models 
•  Web interface 

More products on the way 
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http://www.iris.edu/ws/timeseries/query?net=TA&sta=O56A&cha=BHZ&loc=--
&start=2012.131T02:13:00&end=2012.131T03:13:00&lp=.1&hp=.
001&output=plot 

Web Services 



Data & Products 

Level 2-3 Products 

Level 0-1 
Time series data 

Earth Model 
Collaboration 

Ground Motion 
Visualizations 

Event Plots MT Transfer 
Functions 

EARS Receiver 
Functions 

PDF/PSD Bulk 
Data Delivery 

Event  
Bulletins 

TA Station 
Digests 

GSN 
Calibrations 

Global 
CMTs 

Film 
Chips 



Data & Products 

www.iris.edu/spud 
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Siting Outreach 



SUMMARY 
2005 – 2012 

•  135 students  
•  More than 50 

universities 
•  ~1375 sites 

Student Siting Program 



•  State Geologists 
•  Capitol Hill Exhibits 
•  Regional events 

•  Missouri Earthquake Awareness Week 
•  Northeast and Southeast Regional GSA meetings 

•  USA Science and Engineering Festival 
•  2011: ~500,000 visitors on the National Mall 
•  2012: ~200,000 visitors in the National Convention Center 

Public Impact & Outreach 

Response to ESSC discussion 



University News 



National Coverage 
•  Discover Magazine – October 2012  



International Coverage 
Gruppe5 Film – Cologne, Germany 

L49A near Milan, Michigan 
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Community Engagement 

USArray Advisory Committee 
Meltzer, Anne (Chair)  Lehigh University 
Christensen, Doug  University of Alaska, Fairbanks 
Hansen, Roger  University of Alaska, Fairbanks 
Karlstrom, Karl  University of New Mexico 
Levin, Vadim  Rutgers University 
Long, Maureen  Yale University 
Schmerr, Nick  NASA Goddard Flight Center 
Shillington, Donna  Lamont Doherty Earth Observatory 
Snyder, David  Geological Survey of Canada 
Weiss, Chet  Virginia Tech 
Benz, Harley  USGS (ex officio, non-voting) 

 
Transportable Array Working Group 

Vera Schulte-Pelkum, Chair  University of Colorado 
 

Electromagnetic Working Group 
Paul Bedrosian, Chair  US Geological Survey 

 
 

Committee membership lists available on: www.iris.edu 

USAAC meeting December 2011 
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Looking Ahead 
IRIS SAGE Proposal 



•  EarthScope funded in 5 
year increments 

•  Currently in Year 10 

•  Delivered the proposal 
for 2013 – 2018 (for 
funding to start in 
October 2013) 
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Funding 



TA in Alaska / Yukon 

•  ~300 sites 
•  85 km spacing 
•  Broadband & atmospheric 

•  Some strong motion 
•  Some met packages 

•  Communications 
•  Emphasis on high quality data 

Seismicity in Alaska, 2010 



Station Design for Performance 

•  Sensor emplacement to achieve highest 
quality data 

•  Power strategies to balance weight, 
reliability, complexity 
•  Solar panels, advanced chemistry batteries, fuel 

cells 

•  Communications scaled by volume and 
latency vs. cost 
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!

Station  Location Hole Type Sensor Depth (m) Started 
TOLK (--) Toolik Lake, AK Augered with PVC CMG3T 5 8/13/2011 
TOLK (01) Toolik Lake, AK Augered with PVC CMG3T 4 8/13/2011 
TASL (--) Abq. Seis. Lab, NM Cored in rock T120PH 1.1 4/24/2012 
TASL (01) Abq. Seis. Lab, NM Cored in rock STS-2.5 1.1 4/24/2012 
TASM (--) Abq. Seis. Lab, NM Augered with PVC T120PH 5 5/1/2012 
TASM (01) Abq. Seis. Lab, NM Augered with PVC STS-2.5 10 5/1/2012 
TFRD Anza, CA Cored in rock T120PH 1.1 6/21/2012 

Burial Test Stations 

Motivation: Alaska, all equipment designed for transport in fixed 
wing aircraft or helicopter. 
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Alaska Stations 



•  Central and Eastern 
US Network 

•  A five year plan to 
leave behind ~200 TA 
stations 

•  Funding “could” start in 
FY13 
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CEUSN 

001-100:  magenta 
100-125:  orange 
126-150:  green 
151-175:  red 
176-200:  blue circles 
 
 
 



Large N Systems 

•  Objective: Create a system that is smaller, 
lighter, lower-power, lower-cost 

•  Science motivation 
•  Enhanced spatial coverage 
•  Avoid spatial aliasing 
•  Simplified field logistics 
•  Ability to deploy in extreme environments 

•  Key discussions to-date 
•  Large N meeting, Seattle, May 2012 
•  IRIS Workshop, June 2012 
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The “Next Big Thing” 

Fun session at IRIS Workshop in Boise, June 2012 



Future Public Outreach 

•  Field trip to TA station installs near Washington, DC 

•  Celebration of “First 10 Years” 
•  Science symposium 
•  Reception 

39 
Bob Busby explaining USArray equipment 
to staff from Senator Harry Reid’s office 



40 

•  Wed., April 29, 2009, Washington D.C. 
•  Community sponsored 

•  IRIS, UNAVCO, SSA, NMT, Stanford, AGI, 
GSA, AGU 

•  Goals 
•  Recognize success achieved 
•  Encourage long-term support 

•  Attendance 
•  Congressional, NSF, agencies, etc. 

EarthScope Reception 

Afternoon Symposium - Standing Room Only 
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 ~165 attendees 
•  17 congressional offices RSVP’ed 
•  Tim Killeen provided keynote 

Evening Reception 
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Summary 

•  All components of USArray are fully 
operational and running smoothly 

 
•  USArray is a success by all measures 

•  Producing high quality data 
•  Significant scientific return 
•  USArray is under budget 
•  USArray is on schedule 

•  Impact on students and general community 

•  Inspiring / motivating a host of similar 
projects 

•  We are planning for the future 
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For More Information 

EarthScope is funded by the National Science Foundation. 
 

EarthScope is being constructed, operated, and maintained as a collaborative effort with UNAVCO, 
IRIS, and Stanford University, with contributions from the US Geological Survey, NASA and several 

other national and international organizations. 

On the Web 
• EarthScope 

www.earthscope.org 
• USArray 

www.usarray.org 
• PBO 

pboweb.unavco.org 
• National Science Foundation 

www.nsf.gov 



•  ~300 stations 
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What is Ahead: Alaska 



45 


