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Seismology - A Global and International Science

Earthquakes occur and are observed globally
International data exchange essential for monitoring and

research

Seismology supports a rich portfolio of  research and societal
applications:

Research:
Deep Earth structure
Global Seismicity
Earthquake source processes

Applications:
Earthquake hazards
Monitoring nuclear test ban treaties



British and Jesuit Networks
1900 - 1930’s

Evolution of Global Networks



World Wide Standardized Seismographic Network
1960 - 1980’s

Evolution of Global Networks



Federation of Digital Broadband Networks
2009

Evolution of Global Networks



Evolution of Global Networks

Holdings at IRIS Data Management Center, 2009
Continuous waveform data from 12,007 stations

from 248 permanent networks and temporary experiments



A facilities program established in 1984
to support research and education in
the Earth sciences through the
collection and distribution of
seismological data for studies of:

• Earthquakes
• Earth Structure
• Earth Dynamics
• Verification of the CTBT

Developed and managed by the IRIS Consortium.
Funded through Cooperative Agreements with the
National Science Foundation, Earth Sciences Division

Instrument and Facilities Program
EarthScope Program
with additional funding from NSF/OPP,EHR, and DOE.

Implemented in cooperation with the USGS and
international partner organizations



• Facilitate and conduct geophysical investigation of
seismic sources and Earth properties using seismic and
other geophysical methods.

• Promote exchange of geophysical data and knowledge,
both through use of standards for network operations,
data formats and exchange protocols, and through
pursuing policies of free and unrestricted data access.

• Foster cooperation among IRIS Members, Affiliates, and
other organizations in order to advance geophysical
research and convey benefits from geophysical progress
to all of humanity.

IRIS Consortium
Mission Statement



IRIS Core Programs
Global Seismographic Network (GSN)

Uniform global coverage
in cooperation with US Geological Survey

and partners in the international
Federation of Digital Seismograph Networks



Global Seismographic Network

150 GSN stations in unattended locations worldwide
• including remote oceanic islands and polar regions
• previously inaccessible regions of China and the former Soviet Union

Integration with national and regional networks in many developing nations

Falkland Islands Station (EFI)



Global Seismographic Network

IRIS-established standards for observatory instrumentation
• Broadband (3000 sec to 10 hz), high resolution (24 bit)
• Continuous recording
• Real time telemetry at most sites
• Free and open data access



Great Earthquakes

On scale recording of the M 9.3 Sumatra-Andaman earthquake of Dec 26, 2004
• First detailed observations of a great tsunami generating earthquake
• Complex 500 second rupture of 1600km fault



IRIS Core Programs
Program for the Array Seismic Studies

 of the Continental Lithosphere (PASSCAL)

Free access to portable instrumentation for use in NSF-funded research programs
Collaborative, international, multi-institution, multi-disciplinary

Requirement to deliver data to IRIS Data Management Center
for open release following 2-year proprietary period  



PASSCAL

Temporary field installations
• Deployments of 10’s to 100’s of instruments
• Experiments lasting from 1-2 weeks to 3 years





Data from 12,007 stations
   248 permanent networks
   and temporary experiments

   1920 stations in real-time

Includes:
Permanent Networks

FDSN Global Nets
National and Regional Nets

Temporary Deployments
Research Arrays
Aftershock Studies
Crustal imaging

IRIS Core Programs
Data Management System - DMS

Designated as
FDSN Global
Archive for

Continuous Data

Free & open access

 100 terabytes of
observational data



IRIS Data Archive - Data in and Data out

Total Archive  - 100 Terabytes

Data Distribution - 50 Tbytes/year

Archive Growth  - 20 Tbytes/year



USGS NEIC - Global Seismicity 2007

~900 real time stations used by NEIC operations

Mission Applications - Global Seismicity

Real time data exchange
for monitoring of
earthquakes and tsunamis



IRIS-USGS Global Seismographic Network

Stations of the GSN

150 stations
All committed to free and open,
      real time data access

GSN recording of
May 12, 2008
Sichuan earthquake



USGS - National Earthquake Information Center
 Earthquake reporting  from open global data

Example of the Sichuan China earthquake - May 2008
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A ssessment of
G lobal
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R esponse





Mission Applications -
Nuclear Test Monitoring and Research

IRIS/NSF, USGS, DOD and DOE
Capitalization of GSN and PASSCAL
Open GSN and PASSCAL data

Applications in operation and research
Restricted IMS data

Comprehensive Test Ban Treaty
International Monitoring System (IMS)

US National Security 
 DOD (AFTAC)



Open Data Sharing
Changes and Trends

Permanent Global Networks
Growth of FDSN and GSN as open data resources

Core of GSN, GEOSCOPE (France) and other global programs
Designated exchange stations from other national members

Full waveforms
Real-time
Open archive of continuous data at IRIS DMC

National and Regional Networks
Extension beyond earthquake monitoring application
Relaxation of exchange restrictions

Temporary Research Networks (eg PASSCAL)
Commitment to coordinated archiving - away from “private bin” collections
Open access - following proprietary period
Multi use and re-use of data

Community-designed Networks and Experiments
EarthScope/USArray
NERIES - ORFEUS   - Europe
ChinaA rray



Drivers of Open Data Exchange

Advancing Technology
Global communications

Satellite, cell, Internet
Mass storage devices

K$’s per Terabyte
Advanced DBMS systems

 Acceptance of Standards
Data and metadata standards

SEED - “Standard for Exchange of Earthquake Data”
Instrumentation standards
Quality standards and control

Organizational Structures
International coordinating body

FDSN - “Federation of Digital Seismograph Networks”
under IASPEI / IUGG / ICSU

Stable support for core facilities
IRIS Data Management Center (NSF)
ORFEUS (EU)

Increasing collaboration with International Monitoring System of CTBTO



Drivers of Open Data Exchange

Overcoming cultural barriers
Advancing beyond “scientific colonialism”
Power of bi-lateral exchange

Value of global data as complement to regional observations
Recognition and exposure for data providers

International visibility
Collaborative research programs

Jointly designed and implemented
Education and training

Local network operations and advanced research
Quality Control and Feedback

“Eyes on the data” improves quality and performance
Support for archival resources and  maintenance
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