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Carl Ebeling, IGPP 

IDA GSN 
Overview 



The Global Seismographic Network 



§  Distribute stations at 2000 km intervals globally 
in as uniform a pattern as possible 

 
§  Be able to record on-scale a Mw 9.5 earthquake 

at a distance of 30 degrees 

§  Provide timing accurate to > 0.01s 

 
 
 
 

Design Goals of the GSN:
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Figure 1 (adapted from Figure 2 of Peterson, USGS OFR 89471).  Idealized recording range of the 
GSN system.  The approximate recording ranges of the WWSSN LP and SP channels are shown 
for comparison.  Earthquake spectra from sources at 30 degrees distance were provided by H. 
Kanamori, California Institute of Technology.  The low Earth Noise model is from Jon Peterson 
[Observations and Modeling of Seismic Background Noise, USGS Open File Report 93-322, 
1993].  The lowest and highest acceleration levels shown are for an ideal combination of Very 
Broad Band (STS-1), High Frequency Broad Band, Low Gain Seismometers, and 24-bit digitizers.  
While Low-Gain Seismometer response may be flat all the way to DC offset, the very large 
displacements implied for long period high acceleration motions are not achieved in normal Earth 
motions.

Teledyne KS-54000-I

Streckeisen STS-1



EARTH
TIDESLow

Earth
Noise

Ma gn i tude  9 .5
Ear thq u ake

0.1 1 10 100 1,000 10,000 100,000

EQ
U

IV
A

LE
N

T 
EA

RT
H

 P
EA

K
 A

C
C

EL
ER

AT
IO

N
 (

20
 L

O
G

 M
/S

EC
2 )

PERIOD (SECONDS)

WWSSN
Short Period

WWSSN
Long Period

Very-Broadband Seismometer

0

-40

-80

0.01

-120

-160

-200

-240

40

IRIS GSN SYSTEM

Low-Gain Seismometer

Hi
gh

-fr
eq

ue
nc

y 
Se

ism
om

et
er

2g

Dy
na

m
ic 

Ra
ng

e

Ma gni tude  5 .0
Ea r thquake

Figure 1 (adapted from Figure 2 of Peterson, USGS OFR 89471).  Idealized recording range of the 
GSN system.  The approximate recording ranges of the WWSSN LP and SP channels are shown 
for comparison.  Earthquake spectra from sources at 30 degrees distance were provided by H. 
Kanamori, California Institute of Technology.  The low Earth Noise model is from Jon Peterson 
[Observations and Modeling of Seismic Background Noise, USGS Open File Report 93-322, 
1993].  The lowest and highest acceleration levels shown are for an ideal combination of Very 
Broad Band (STS-1), High Frequency Broad Band, Low Gain Seismometers, and 24-bit digitizers.  
While Low-Gain Seismometer response may be flat all the way to DC offset, the very large 
displacements implied for long period high acceleration motions are not achieved in normal Earth 
motions.

STS	  2	  /	  2.5	  

Trillium	  240	  
CMG-‐3T	   Trillium	  120PH	  
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Figure 1 (adapted from Figure 2 of Peterson, USGS OFR 89471).  Idealized recording range of the 
GSN system.  The approximate recording ranges of the WWSSN LP and SP channels are shown 
for comparison.  Earthquake spectra from sources at 30 degrees distance were provided by H. 
Kanamori, California Institute of Technology.  The low Earth Noise model is from Jon Peterson 
[Observations and Modeling of Seismic Background Noise, USGS Open File Report 93-322, 
1993].  The lowest and highest acceleration levels shown are for an ideal combination of Very 
Broad Band (STS-1), High Frequency Broad Band, Low Gain Seismometers, and 24-bit digitizers.  
While Low-Gain Seismometer response may be flat all the way to DC offset, the very large 
displacements implied for long period high acceleration motions are not achieved in normal Earth 
motions.



Recording Room Seismometer Borehole

uplink circuit 
wire or radio



Recording room rack 
(A/C power)

mains	  input	  (120-‐240	  VAC,	  50-‐60	  Hz)	  

IsolaEon	  transformer,	  120	  VAC	  output	  

48-‐54	  VDC	  total	  system	  power	  supply	  

smart	  UPS	  

DC	  bus	  

dual	  staEon	  computers	  
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Wellhead at COCO (Cocos-Keeling, Australia)



Todd Johnson aligns STS1s at UOSS (Sharjah, U.A.E.)



UOSS **all buttoned up**



Photoelectric array 
EFI (East Falkland Island)

Power:

Thermoelectric generator
KDAK (Kodiak, Alaska)



Telemetry links:  

§  LAN 
§  leased lines / VSATs 
§  local ISP 



IRIS/IDA Telemetry Topology – March 2015 



Costa	  Rica	  

Peru	  

Iceland	  




