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THE NEW DIGITAL SEISMIC NETWORK IN GHANA 
– THE WAYFORWARD AND THE CHALLENGES 



Seismicity / Instrumental Recording of 
Earthquakes in Ghana 

Ø The first Documented Earthquake in 
Ghana Occurred in the year 1636 

Ø Magnitudes of significant events 4 to 6.5  
 
Ø  A Milne’s single-boom seismograph 
was the first Seismic Instrument installed 
in the year 1914. 
 
Ø Geotech Long Period Z component 
Seismograph was installed in March, 1973 

 
Ø  An Analog seismic network which were all S-13 short period seismometers were 

procured from Teledyne Geotech (U.S.A) and the installation was completed in 
June 1987. 



System Components of the Real Time Analog 
Seismic Network 

S-13 Short Period Seismometer 
in a Vault at Shai Hills . 

Booster Station at Amanokrom 

Central Recording Staion at GGS 
HeadQuarters, Accra Analog seismic Network 



The Government of Ghana in 2010 gave budgetary support to GGS to 
fund the purchase and  installation of six remote stations digital 
broadband seismic network to replace the defunct analogue seismic 
network. 
 
The package also included ten stand alone strong motion 
accelerometers and the building of a new Seismological Observatory. 
 
The Digital Seismic Network equipment were procured from 
Nanometrics Inc., Canada.   
 
The network consist of six remote sites digital broad band stations 
transmitting real time seismic data to the central Observatory Accra. 

The New Digital Seismic Network 



Trillium 120 PA Trillium Compact  

Trident305 Digitizer Trident305 Digitizer 

Cygnus205 Transceiver Cygnus205 Transceiver 

Carina105 Transceiver 

Ethernet 

GGS LAN 

Data Acquisition Servers 

GGS Workstations 

Event Detection & Processing, Network & Data 
Management, Data & SOH Monitoring, etc. 

GGS Acquisition Hub 

3 x Trillium Compact Stations 
(Transmitted over V-Sat Telemetry 

3 x Trillium 120PA Stations 
(Transmitted over V-Sat Telemetry) 

System Components 
and Setup 



Remote And Central Recording Stations Facilities 

Remote Station 
Map of stations lcation 

Seismological Observatory Satellite Receiver (bigger) at Seismological Observatory 



CRF for Data Acqusition, Event Processing, 
Publication, Notification & Storage 

UPS 

v All data from the Remote Sites are Received by the 3.8meter Satellite 
antenna on to the Carina 
v The Carina streams the data onto the Apollo Server.  
v The Apollo server temporary stores and displays the waveform.  
v  The Hydra Server detects and processed any events in real time 
automatically.  It then post the event and processing history to  
v Athena Web page for display, permanent storage and e-mail notification. 

Athena Server 

Carina 

Apollo Server Hydra Blue Server 

Hydra Red Server 



Apollo Waveform 



Apollo Project on Client Workstation Computer 
Retrieves and Archives Waveform Data   



Hydra Software Main Page 



Event Post Processing by Hydra 



Athena Web Page Displaying Processed 
Events by Hydra  



Atlas Local Event Post Processing Software  

Locally recorded event by Ghana Digital Seismic Network. Automatically 
Processed by Hydra. Waveform extracted using atlas for  Post Processing 



Atlas Event Bulleting 



Epicentral location of local events in 
Ghana and beyond 

Micro-Seismic events Recorded in Ghana Seismic events Recorded within W/A Sub - Region 



10 x Strong Motion Stations 
(Data recorded to local CF 
media) 

Taurus Digitizer 

Titan Accelerometer 

Buffered operations 
mode assures 
minimal 
power consumption. 
 
Requires scheduled 
station visits to swap 
media before 
reaching 
full recording 
capacity 

Ten standalone strong motion accelerometers installed on 
critical or lifeline structures such as  electrical power facilities  
(Akosombo and Akuse dams) and water supply and sewage 
treatment facilities (Weija dam).  
 
The Purpose of this strong motion accelerometers  is to 
determine: 
The nature of earthquake ground motion and its impact on 
structures 
The duration of the shaken 
The frequencies of the motion 

The Strong Motion Equipments 



Expected Aims and Objectives to be 
Achieved 

The recorded data from the entire set up will help Ghana 
obtain Ground Motion Estimates to generate a new national 
seismic hazard map.  
 
This will then form the basis for: 
 
Ø Effective Land Use Planning 
Ø A new Building Code Provision 
Ø  Seismic Design Criteria Critical or Lifeline Structures 
 
 
And For Research into the internal composition of the earth.  



v   Extend the seismic network to cover other places 
to have a good coverage area in Ghana.  

v   Co-operation, sharing of data and extension of 
the network within the entire West African Sub-
region. 

v   Efforts are underway to integrate our system into 
the Global Seismic Network for the sharing of 
information. 

v    Sustenance of capacity building of Seismologists, 
Earthquake Engineers, Technicians and other 
supporting staff to keep them abreast with time. 

Way Forward 



Challenges 
Funding for the mentainance of the Seismic Network 
including the main Central Observatory. 
 
Funding of activities to be carried out in the West African 
Sub - Region. 
 
Rapid access to spare parts for replacement when there is a 
break down (especialy batteries and solar panels) to avoid 
data lost over a long period.  
 
Training of Seismologists and other Technical Staff. 


