
 االلممععههدد االلووططننيي للللججييووففييززييااء
INSTITUT NATIONAL DE GEOPHYSIQUE 

(ING) 
 
 

ROYAUME DU MAROC 
 

Transition from analog to 
digital seismic network  

in Morocco 
Abdelilah Tahayt, Abdelouhed Birouk 

& ING-CNRST group, Morocco 

CENTRE NATIONAL POUR LA RECHERCHE SCIENTIFIQUE ET TECHNIQUE 
(CNRST) 

 

European-Mediterranean Quanterra & Antelope Users Group Meeting  
March 22 - 24, 2010 

Institute of Geophysics, Prague  



Outlines 

•  Analog network 

•  International cooperation 

•  Fully Digital network 

•  Antelope use at ING-CNRST 

•  Perspectives on the future 



Summary of  ING activities 
National Institute of Geophysics : 
•  Installation, management and exploitation of the 

National Seismological Network 
•  Permanent (24/24, 7/7) national seismic monitoring 

and warning 
•  Seismic monitoring of large dams 
•  Site Seismic qualification of  large buildings 
•  Seismic microzonation of urban areas 
•  International assistance in seismic networks 

installation  
•  Academic training 
•  International cooperation in seismic risk studies and 

monitoring (CEPRIS, CTBTO, MEDNET, PROHETEC, 
NEAREST,…) 

 



 
 

 
 

Seismic warning sequence 
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SOME RESULTS 
•  Good warning system; 
•  Good knowledge of Moroccan active areas; 
•  Use of data to: 

  - Compile new Seismic catalog; 
  - Conduct Seismic hazard assessment 
studies 
 - Support seismic building Code elaboration 
and its actualisation(RPS2000) 



Outlines 

•  Analog network 

•  International cooperation 

•  Fully Digital network 

•  Antelope use at ING-CNRST 

•  Perspectives on the future 



ANALOG TELEMETERED NETWORK 

Composition 
-  30  analog seismographs Short period distributed to 7 sub-
networks; 
-  Acquisition Center (time synchronization, analog & digital             
recording) 
- 32 paper Drums; 
- - Digital recording; 
- Transmission : 28  UHF Links, 9 repeaters, 7 leased phone 
lines.. 

 
 

 
 
 

   

Specifications 
- Telemetry , 
-  Real Time, 
-  Seismic network First generation (Analog + digitalization at 
the center) 
-  Coverage of the National Territory;  
-  24h/24 
+ 15 portable stations deployed in specific cases 



NATIONAL SEISMIC MONITORING AND WARNING NETWORK  

Present day seismic stations distribution 



CPS (680 Hz) 

  TSY  
(1020 Hz) 

RSA (2720) 

DKH(2380 Hz) 

DAL (2040 Hz) 

Sub Network of  Tangier 

409.600 MHz 

418.750 MHz 

417.800 MHz 

420.250 MHz 

LS. TO RABAT 

STATION 

STATION + REGIONAL STATION 

UHF RADIO 

SPEC TELEPH. LINE 



ACQUISITION AND RECORDING AT THE CENTER 

ANALOG RECORDING 
 

ACQUISITION PC OFF LINE PROCESSING PC 
DIGITAL DETERMINATION 

 
SEMI-AUTOMATIC 
DETERMINATION 
 

DEMULTIPLIXOR 
DEMODULATOR 

SPECIFIC LINE 

DATA OF AUTONOMOUS NETWORK AND 
ACCELEROGRAPHS  
 

OFF LINE PROCESSING 
AND DATA ARCHIVING 

ETHERNET NETWORK 

SYNC. GPS HORLOGE 



Moroccan Strong Motion Network(About 50 accelerographs) & 
Seismic monitoring of large dams 



Seismic 
monitoring of  

large dams 



Outlines 

•  Analog network 

•  International cooperation 

•  Fully Digital network 

•  Antelope use at ING-CNRST 

•  Perspectives on the future 



 
 

2- CTBTO Station (Comprehensive Nuclear-Test-Ban Treaty Organization)   
 - BB: Broadband STS2, Europa 24 bits resolution  
 - IMS Auxiliary Station for nuclear explosions monitoring 
 - installed in Midelt, direct link to the IDC Vienna & CNRST via VSAT 

 
 
 

   

 
MOROCCO BROADBAND  STATIONS 

 

     3- Seismic array 
 - Morocco-USA Cooperation 
 - 9 Elements Array within 2 Km radius, 9 SP & 1 BB 
 - regional seismic activity monitoring 
 - south of Morocco, link to the USA & the CNRST by VSAT 

1- MEDNET Station ( Mediterranean Very Broadband Seismographic Network) 
 - VBB Very Broadband STS1,Quanterra 680, 24 bits resolution  
 - Seismicity & lithospheric Studies of the Mediterranean basin 
 - installed in Rabat, direct link to INGV ROME  (by  MODEM & INERNET) 



RABAT VBB 
MEDNET STATION 



MIDELT CTBTO STATION, SENSORS, DIGITIZER & VSAT MODEM 



Guard Local Power system Local 



IMS STATION Power Supply 



Outlines 

•  Analog network 

•  International cooperation 

•  Fully Digital Network 

•  Antelope use at ING-CNRST 

•  Perspectives on the future 



Moroccan Seismic Network Upgrade 

•  1st phase In progress : 
  - 20 BB stations; 
  - 11 SP stations; 
  - VSAT facilities using 2 satellites & dual hub (seismic 

 monitoring  availability even in case of one satellite failure) 
  - 6-8 stations linked simultaneously by VSAT & VPN for 

 redundancy purpose 
  - 8 stations equipped with STS-2 and Episensor 
  - Data acquisition & processing system   

 (antelope) 
 
•  Second Phase: 

  - 15 BB stations; 
  - 10 SP stations; 
  - 40 accelerographs; 
  - 15 Portable digital seismographs 



Station distribution of the new telemetred seismic network (1st phase) 



Dual Hub reception, acquisition and 
processing system 



Present State of the  VSAT Seismic Network 
 

•  Central, recording system operational  since  December 2008 

•  Since December 2008:  temporary use of the best of the old seismic 
network stations ( 12)   using UHF and leased line transmission, digitized 
at central recording system by two Q330, one VBB Station located at 
Rabat and 6 BB stations from  the neighboring countries ( Portugal and 
Spain) by using Internet link. 
•  Since July 2009: Integration of 4 New VSAT stations ( OUK, RSA, CGR 
and CZD) 
•  At the End of February 2010: One new station ready for installation, 13 
new sites yet prospected, permissions obtained and civil work underway. 
• Between Mars and May,  14 sites will be prospected and the necessary 
permissions requested  



Moroccan Seismic Network Upgrade 
(Central recording System) 

- 2 workstations Sun Ultra 45 
- 1 Raid System; 
-  Dual Hub 
-  NMS server; 
-  2 LCD screen 52’’ 



OUKAIMIDEN (OUK) VSAT STATION 



New CGR Station Installation (SP) 



New CGR Station Installation (SP) 
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VSAT SEISMIC NETWORK  
CENTRAL RECORDIND SYSTEM 



Data flow 
Digital & Analog used  



Antelope Real Time System 



dbevents 



dbevents 



dbevents 



Database & quality tests 



Moment tensor? 
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•  Merging all available data in the Antelope 
database (VSAT stations, Tide gages, 
Seismic Array, …)  
  >> multidisciplinary studies 

•  Develop scripts combining GMT and 
Antelope  
  >> analysis and map generation 

•  NDC-CTBTO  
  >> global virtual network  



ING-CNRST CASABLANCA HARBOUR TIDE GAGE  



Integration of tide gage data to 
Antelope database 

•  Cyclic reading of tide gage data (1s /2min) 
•  Integration of tide gage data in the 

Antelope database 
•  Real time display of the data 
•  Warning generation if sea level variation 

greater than an amount. 



HR-RT GPS  
  >> detect displacements in real time 



New building for ING, under construction 

Thank you! 


