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SEISMIC MONITORING

APPLICATION BACKGROUND

A Seismometer is an instrument which can record disturbances 
in the motion of the ground. These instruments can be installed 
on the ground, underground or under water. A Seismometer can 
also be installed on a major structure such as a dam wall to record 
disturbances in the structural integrity of that large structure.

A complete instrument package that records seismic signals 
is called a seismograph and there are many seismographs 

continuously recording ground motions around the world to facilitate 
the monitoring of earthquakes and the like.

There are different seismic monitoring instruments for different 
applications as detailed on the next page, some being event 
recording instruments and some being continuous recording 
instruments and some are a combination of both.
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APPLICATION DETAIL
CONTINUOUS RECORDING OR EVENT RECORDING 
Continuous recording is where the accelerometer / seismometer 
is monitored at a high speed sampling rate, perhaps 2000Hz, and 
the data is transmitted in real time to a remote site then processed. 
Continuous recording and sending that data to a remote site for 
analysis by a high speed telecommunications link is by far the 
best solution, as all the data is available for complex mathematical 
analysis by a large scale computer system. The problem is that for 
remote areas, a dedicated high speed link may require the laying of 
very expensive optical fibre cables or the installation of a high speed 
satellite link which is expensive to install and very expensive to use 
on an ongoing basis. 

Event recording is where the accelerometer/ seismometer is 
packaged with “intelligent instrument” electronics with a fast 
processor. Such systems allow for both the routine recording of 
the high speed sampling, perhaps storing the raw data onto a high 
capacity SD RAM module, as well as doing local analysis of the data. 
Such systems can also issue event data messages, for any seismic 
disturbances via an RS232 interface, which can then be sent via a 
telemetry link back to a central computer to provide a record of all 
the events and alarm threshold alerts. This event based operation 
makes it practical to have instruments in the field reporting back 
from very remote installations, via cell phone or Satellite, without 
incurring very high satellite airtime charges. 

With an “intelligent instrument”, the raw data can continue to be 
stored on a small SD ram module, allowing a person to visit the site 
and then unplug the SD ram module and take that module back 
to the central location for more detailed analysis of any seismic 
disturbances. As a guide, perhaps an 8GB SD Ram module could 
record one year’s data at a 100Hz sampling rate. It also may be 
possible to set the system such that the data on the SD RAM chip 
could be retrieved across the satellite link, however that process 
is very expensive. It is most likely that satellite airtime charges for 
this process may be prohibitive, much more expensive than having a 
person retrieve the on-site data on a periodic basis. 

There are several high quality Seismometer Instrument 
manufacturers, and two examples of these are listed here. 

Strong Motion Accelerograph Instrument  
example for Structural Monitoring 
The Kelunji EchoPro SMA (strong motion accelerograph) is a 
system appropriate for monitoring structures such as Dam walls. 
This instrument is a continuous recorder and if it is combined with 
100GB storage module it can store more than 5 years of continuous 
triaxial data sampled at 100Hz. This instrument is ideally suited to 
structural monitoring. Its sensors are not as sensitive as those used 
by seismologists for research into earthquakes; however they are 
more than sensitive enough to detect signals that are well below the 
level where you can expect damage to structures. 
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Short Period Seismometers 
One of Guralp’s range of short period seismometers (we call these 
“intelligent instruments” ) could be used for monitoring earthquakes 
in your local region, typically covering a region within about 500km of 
the sensor. 

The closer you are to an earthquake, the more highfrequency 
signals you can see, so with a range of 1-100Hz, the CMG-6TD-1 is 
the ideal sensor for this application. The collected data (perhaps 
a 100Hz sampling rate) can be recorded for analysis onto the SD 
ram memory. At the same time local processing on the data is 
done within complex filters within the instrument and short event 
messages are prepared and sent out of the instrument via a serial 
interface. These messages are appropriate to be sent across a 
telemetry link to be displayed on a central computer system. 

An approach using Neon 
Neon Remote Loggers, either cell phone based or satellite based are 
ideal for this application, where an “intelligent instrument” is to be 
used. A local program or scheme within the Neon Remote Logger 
can be set up to collect the event messages and transmit them 
routinely to a central Neon Server, to be checked for event content, 
to be recorded in a time series database and to raise alerts via alarm 
activation, via sms or email in the event of an earthquake or other 
seismic event. If the authority managing the earthquake activity 
wishes, a person can be sent to the location of the instrument to 
unplug the SD ram card to retrieve the raw data for further analysis. 
This approach is especially appropriate for remote areas, where 
there is little or no infrastructure as the whole system can be set up 
to be powered by a small solar power system.



AVAILABLE FROM: Unidata Pty Ltd  |  40 Ladner Street, O’Connor, 6163 Western Australia  |  Tel: +61 8 9331 8600  |  info@unidata.com.au

Se
is

m
ic

 M
on

ito
rin

g 
38

18

p4 www.unidata.com.au

APPLICATION NOTE - ENVIRONMENTAL

Unidata Pty Ltd (Unidata) owns the copyright in this information and much of the information in it is Unidata’s proprietary information. No person may reproduce or otherwise deal 
with this information (or any part of it) or any of the proprietary information (or any part of it) for commercial purposes except with Unidata’s prior written consent.

TYPICAL CONFIGURATION
APPLICATION SPECIFIC INSTRUMENTS / INPUTS

Options Unidata Part Number Description

Seismic Monitoring Instrument CMG-6TD-1 Guralp

Seismic Monitoring Instrument Kelunji EchoPro Kelunji EchoPro

NEON TELEMETRY - NRL / RTU / FIELD UNITS
Options Unidata Part Number Description

Ethernet 3016A-000 / 3008A-000 Neon Remote Logger-16 or 8 Analog Ch / Touch Screen Display

Ethernet & 3G / 4G 3016A-C00 / 3008A-C00 Neon Remote Logger-16 or 8 Analog Ch / Touch Screen Display

Ethernet & 3G / 4G and LoRa 3016A-CL0 / 3008A-CL0 Neon Remote Logger-16 or 8 Analog Ch / Touch Screen Display

Equatorial Orbit Satellite - Inmarsat 3016A-00I / 3008A-00I Neon Remote Logger-16 or 8 Analog Ch / Touch Screen Display

Equatorial Orbit Satellite - Inmarsat & 3G / 4G 3016A-C0I / 3008A-C0I Neon Remote Logger-16 or 8 Analog Ch / Touch Screen Display

Low Earth Orbit Satellite - Globalstar 3016A-00G / 3008A-00G Neon Remote Logger-16 or 8 Analog Ch / Touch Screen Display

Satellite - Iridium Short Burst Data 3016A-00R / 3008A-00R Neon Remote Logger-16 or 8 Analog Ch / Touch Screen Display

Standalone RTU / NRL - Industrial 3004A-00 / 3004A-0L Neon Remote Logger-4 Analog Ch with or without Touch Screen Display

Cellular RTU / NRL 3G / 4G - Industrial 3004AC0 / 3004A-CL Neon Remote Logger-4 Analog Ch with or without Touch Screen Display

M – Series Standalone RTU / NRL 3004B-M000 / 3004B-M0B0 Neon Remote Logger-4 Analog Ch with or without Li Battery

M – Series Cellular RTU / NRL 3G / 4G 3004B-MC00 / 3004B-MCB0 Neon Remote Logger-4 Analog Ch with or without Li Battery

M – Series LoRa RTU / NRL 3004B-ML00 / 3004B-MLB0 Neon Remote Logger-4 Analog Ch with or without Li Battery

M – Series Ethernet RTU / NRL 3004B-MEBL Neon Remote Logger-4 Analog Ch, Li Battery & LCD are optional

M – Series Microsatellite RTU / NRL 3004B-MHBL Neon Remote Logger-4 Analog Ch, Li Battery & LCD are optional

M – Series Iridium Short Burst Data RTU / NRL 3004B-MIBL Neon Remote Logger-4 Analog Ch, Li Battery & LCD are optional

NEON APPLICATION SOFTWARE - CUSTOMER SERVER
Options Unidata Part Number Description

Neon Applications Software 2302A Neon Server Software Licence Incl 5 NAL

Neon Applications Software 2302A-10 Additional 10 NRT Access Licence

Neon Applications Software 2302A-20 Additional 20 NRT Access Licence

Neon Applications Software 2302A-50 Additional 50 NRT Access Licence

NEON HOSTING SERVICE - UNIDATA SERVER
Options Unidata Part Number Description

Neon Hosting Service 2301A Neon Data Initial Subscription Setup Fee

Neon Hosting Service 2301A-01 Neon Data Service Fee for 1-50 NRT

Neon Hosting Service 2301A-02 Neon Data Service Fee for 51-100 NRT

Neon Hosting Service 2301A-10 Neon Data Service Fee Metering

DATALOGGER MANAGEMENT SOFTWARE
Options Unidata Part Number Description

Starlog V4 Management Software 6308A-AUE STARLOG V4 Full Licence Key


