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What is SEED ?

 SEED is an international standard for the exchange of digital

seismological data 

 SEED was designed for use by the earthquake research 

community, primarily for the exchange between institutions

of unprocessed earth motion data

 SEED is a format for digital data measured at one point in space

and at equal intervals of time.
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SEED history

< 1985: IDA, GDSN, …..

1985: IASPEI Commision on Practice  working group on 

digital data exchange  FDSN (International 

Federation of Digital Seismograph Networks)

1987: FDSN draft standard (USGS)

1988: official release (version 2.0)

(document by Halbert, Buland and Hutt)

1990: version 2.1 (indexing, improved cross references )

1991: version 2.2 (dataless SEED)

1992: version 2.3 (mini-SEED, FDSN network code)

2004: version 2.4 (data quality type code)
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SEED in practice

 recordings of digital time-series data (seismic waveforms)

 exchange of waveform data (real-time, archive)

 archiving of digital waveform data (global to local)

 storage of meta-data  (information about the data, 

e.g. station information, sensor)

 end user (analysis software)

 not for non-time series data

 not for unequal time-interval sampled data (except logs)

 not designed for processed or synthetic data, but possible

 parametric data possible (e.g. phase readings) but never used;

IASPEI Seismic Format (ISF)
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SEED Reference Manual (current version 2.4)

available from IRIS:    www.iris.washington.edu
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Standard for the Exchange of Earthquake Data (SEED):  structure

waveform data

raw data and embedded 
auxiliary information

mini-SEED

binary (+ ascii)

(full)  SEED volume

control headers

dataless SEED (metadata)

ascii
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logical volume

logical record

size in bytes:
256
512 

1024
2048 
4096
8192 

16384 
32768

Standard for the Exchange of Earthquake Data (SEED): organization

A control header may use more 
than one logical record 



SEED - Reinoud Sleeman                                             Managing Waveform Data and Related Metadata for Seismic Networks Bangkok, 8-13 Jan 2012

Standard for the Exchange of Earthquake Data (SEED): blockettes

blockettes:

• building blocks of (control) headers

• defined data structures

• different and variable length

• not restricted to logical record boundaries

• ascii (in control headers) or

binary (in data records)
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ISC/NEIC registration 

http://www.isc.ac.uk

FDSN network code 

http://www.fdsn.org
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usually b53 - b58
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SEED: metadata and system response

 dataless SEED interpretation
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Comprehensive Metadata 
SEED Representation
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RESP file

readable representation of dataless SEED

output of:  rdseed -R
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In this case,
KS-54000 
Borehole in 
Boshof, South Africa

Goes from M/S ground
Motion to Volts

Stage 1 = Sensor
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Stage 2 = Datalogger

Volts are converted
To counts
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Transfer function type

Stage 3 = Digital FIR filter and decimation
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Reporting Filter Delays & Decimation
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Overall Gain (also called Sensivitity)

The very last stage in the response cascade is the 
overall gain of the whole system, which is the 
multiple of all stage gains at the same frequency, 
and called Stage 0
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amplitude response

phase response

0.0001        0.001       0.01           0.1             1      10             100  Hz

JPlotResp


