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Abstract 
This presentation gives an overview of the seismic analysis software package SEISAN. Initially SEISAN was developed 
to analyse seismic records of earthquakes in local networks, but the package has undergone a steady development so 
that it today can be applied to seismic sources at all distances including possible nuclear explosions. SEISAN is used in 
more than 30 countries, mainly in small seismology groups and primarily on Windows or Linux platforms. SEISAN is 
also used at NDCs in many parts of the world. The architecture of SEISAN is based on a database structure where the 
three main parts are the parametric data, the waveform data and the metadata. The parametric data are based on the 
well-established Nordic format, the International Seismological Centre reports that app. 25% of the bulletins they 
received are in the Nordic format. SEISAN reads a number of waveform formats, but miniseed is preferred. Waveform-
data can be in stored in SDS, BUD or a SEISAN structured file systems. SEISAN reads instrument metadata in an 
internal format, but also in SEED and GSE format. Data examples showing how SEISAN can aid smaller NDCs are given 
based on data from the IMS and on data from local a seismic network. 

For analyzing seismic events in SEISAN, users will normally use the three windows above. The Locator, MULPLT and 
Google Earth. The Locator is a tool to view the parametric data, is interact with the plotting tool for the waveform data 
MULPLT. Important parameters as RMS and residuals are highlighted. MULPLT is the tool for plotting and processing 
waveform data. The user will do phase and amplitude picking in MULPLT, but many additional tools for e.g. focal 
mechanism and spectral amplitudes are also available in MULPLT. As an event is located and re-located SEISAN will 
send KML files to Google Earth, to be automatically plotted, as seen above.

SEISAN consist of software libraries for reading and writing waveform data and parameters files. The GUI SEISAN 
Explorer consist of a basic event list viewer with status bars, seen above. 
SEISAN include a number of exporting options to KML. A KML files is view in Goggle Earth below, showing  a subset of 
events from the GEUS database, using SEISAN search and exporting options. The Map show events from DNK 
database 2017, selected area 54N-58N 7E- 17E
Number of Earthquakes: 209

Explosions: 653
Probable Explosions: 40 Measures and residuals of back-azimuthal values in the SEISAN Locator from IMS 

seismic arrays are illustrated above. Data used are AS101: HFS, PS27: NRA0 and NB2 
and reference point for PS17: FIA0.

During the review process of a seismic bulletin, SEISAN Explorer offers a high level event 
filtering tool. The interface is shown to the left and offers filtering on multiple parameters. 
In the figure above the resulting event list is shown, with RMS > 1 AND magnitude > 2, 
enabling the user to analyze a subset of events in the database in SEISAN Explorer.

In areas with a large number of explosions, such as Scandinavia, SEISAN offers different tools to examine the data for the possibility of it being an explosion. The spectrogram of a seismic record if often 
useful for the evaluation of the ratio between the P and S wave energy, and an indication of an event being an explosion of not. For multiple event time of day distribution plot are available and to 
highlight periods with many explosion during midday.

Future work

In addition the general development of SEISAN two initiatives 
are of important to a NDC using SEISAN as part of the daily 
processing of seismic records:

1. In  order to improve the integration of IMS data, work has 
been initiated to improve the connection between the 
SEISAN database and VDMS for both waveform and 
parametric data, the aim is to provide SEISAN as part of 
ENIAB.

2. A new version of the SEISAN database is currently 
undergoing beta testing, the new version improves the 
connection source between data and meta data and apply 
the user and agency id on phase and amplitude observation 
level.
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