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IRIS and FDSN Monitoring Network:
Current situation and vision of the earthquake 

monitoring network in wide area
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FDSN FDSN expanding coverage in 2006-2007

> 50 Networks



FDSN Stations Worldwide, 2005

2005

FDSN
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FDSN Seismic stations in the Euro-Mediterranean

46 countries
150 infrastructures

800 BB stations
1800 SP stations
3000 SM stations



Backbone Network



A Multi-Use, Inter-agency, 
International Facility

National and International Scientific Research
• Earth Structure & Earthquakes

Earthquake and Tsunami Hazards 
• Earthquake Reporting — USGS NEIC
• Tsunami Warning 

• NOAA — PTWC & WC/ATWC
• JMA

Nuclear Monitoring
• Research data
• Contribution to International Monitoring System

– 26 Stations currently,  50 eventually
Global Earth Observing System of Systems (GEOSS)



GSN Technical Design Goals

• Broadband
• 3-Component
• Low Noise 
• Full fidelity

M > 9

M < 1

Sumatra-Andaman Earthquake



Performance Goals

• Free and Open Access to Data via Internet
• Real-time Data Availability without Delay 

or Restriction
• Continuous & Complete Archive
• Quality Control
• High data return



> 1400 real-time stations

Real-time, Open Data available via 
FDSN Archive at IRIS

Buffer of Uniform Data (BUD)



GEOFON Extended Virtual Network

GEOFON Extended Virtual Network

GEOFON: 49 NRT stations (+12 offline)
GEVN: > 350 NRT stations

> 120 real-time stations





GSN & Geophysical 
Observatories



Infrastructure for Geophysical 
Observatories

Falkland Islands

Iceland

Pitcairn Island

Zambia

Brazil



Pitcairn Island VSAT
(shared locally)

GSN Pacific Hub at the
Pacific Tsunami Warning Center

GSN Telemetry & National Weather Service



Network Challenges

• Sustaining the State of the Art
• New Instrumentation
• Filling Gaps in Coverage

Oceans



STS-1s: The Best Sensors of the 
20th Century

No Longer Manufactured 



TAO/TRITON Buoys

NEEDED:
Seismological Oceanic Coverage

Oceanic in situ infrastructure (ships, buoys, telemetry) needed to 
enhance seismological coverage of megathrust tsunamigenic zones



Global Hierarchical Net.DC

FDSN Data Management



The IRIS/FDSN ArchiveThe IRIS/FDSN Archive

Archive
51 terabytes
>16 terabytes
GSN/FDSN data

Archiving Rate
14 terabytes/year
~2 terabytes/year
GSN/FDSN data
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Shipments from the FDSN ArchiveShipments from the FDSN Archive
260,000 customized shipments 65,000 on-line shipments

15.7 terabytes of observational data
(4.0 megabits/second)

1.13 billion time series
(36 per second)



FDSN’s Guiding PrinciplesFDSN’s Guiding Principles

Open data access
Requests serviced at same priority for all

No charge for services
Timely access to data

Real-time data is the goal
International Coordination

~50 members of the FDSN
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PTWC Warning for Nov 15, 2006 Earthquake

Data Products:
Societal Benefits

(T+13m 12s)

(T+16m 31s)



GSN Real-Time Response
Big Picture

Even the most remote seismic station carries 
unique information about the earthquake,

but propagation time is ~ 1 Hr





ENS

Earthquake
Notification
Service

http://earthquake.
usgs.gov/ens/

http://earthquake.usgs.gov/eqcenter/ens/




ShakeMap & “Did You Feel It?”
(seismometers) (people)



2005 PAKISTAN  (Magnitude 7.6):

IX: 70,000 killed in 600,000 (1/10 or 10% fatalities)

> VIII: 50,000 killed in 1500,000 (1/30 or 3.3%)





Thank You

FDSN
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