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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,...)
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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)
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ANALOG TELEMETERED NETWORK

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

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..




Present day seismic stations distribution
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ACQUISITION AND RECORDING AT THE CENTER
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Moroccan Strong Motion Network(About 50 accelerographs) &
Seismic monitoring of large dams
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 International cooperation



MOROCCO BROADBAND STATIONS

1- MEDNET Station ( Mediterranean Very Broadband Seismographic Network)
- VBB Very Broadband S1S1,Quanterra 680, 24 bits resolution
- Seismicity & lithospheric Studies of the Mediterranean basin
- installed in Rabat, direct link to INGV ROME (by MODEM & INERNET)

2- CTBTO Station (Comprehensive Nuclear-Test-Ban Treaty Organization)
- BB: Broadband ST1S2, Europa 24 bits resolution
- IMS Auxiliary Station for nuclear explosions monitoring
- installed in Midelt, direct link to the IDC Vienna & CNRST via VSAT

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 CNRSI by VSAI;
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MIDELT CTBTO STATION, SENSORS, DIGITIZER & VSAT MODEM
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 Fully Digital Network



Moroccan Seismic Network Upgrade

e 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)

o Second Phase:
- 15 BB stations;
- 10 SP stations;
- 40 accelerographs;
- 15 Portable digital seismographs



Station distribution of the new telemetred seismic network (1st phase)
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Dual Hub reception, acquisition and
processing system

HUE station
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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°°
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New CGR Station Installation (SP)




New CGR Station Installation (SP)
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* Antelope use at ING-CNRST



VSAT SEISMIC NETWORK
CENTRAL RECORDIND SYSTEM




File View Amp

=
o

|

MO_CZD_HHZ

MO_CZD_HHN

MO_CZD_HHE

MO_QUK_HHZ

MO_OUK_HHN

MO_OUK_HHE

MO_RSA_HHZ

MO_RSA_HHN

MO_RSA_HHE

MO_CGR_HHZ

MO_CGR_HHN

MO_CGR_HHE

MO_TOU_EHZ

MO_KSB_EHZ

MO_MIF_EHZ

MO_TZK_EHZ

MO_ZFT_EHZ

MO_CIA_EHZ

MO_TZC_EHZ

MO_DAL_EHZ

MO_ZAI_EHZ

MO_JHA_EHZ

MO_YBT_EHZ

MO_TGT_EHZ

Data flow
Digital & Analog used

2010078:11:14:10

2010078:11:14:15

2010078:11:14:20

2010078:11:14:25

2010078:11:14:30

2010078:11:14:35

2010078:11:14:40

2010078:11:14:45

2010078:11:14:00

2010078:11:14:05

2010078:11:14:10

2010078:11:14:15

2010078:11:14:20

2010078:11:14:25

2010078:11:14:30

2010078:11:14:35

2010078:11:14:40

2010078:11:14:10

2010078:11:14:15

2010078:11:14:20

2010078:11:14:25

2010078:11:14:30

2010078:11:14:35

2010078:11:14:40

2010078:11:14:45

.

2010078:11:14:




Antelope Real Time System
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Moment tensor?

N/
B o

User Commands DBRMT(1)
NAKE

dbrmt - invert for regional moment tensor from a database
SYNOPSIS

dbrmt [-v] [-p pfname] dbname orid
SUPPORT

Contributed: NO BRTT support -- please contact author, Help

DESCRIPTION ﬂte|smechan|
The dbrmt program computes a regional moment tensor for the
origin specified on the command line, Much of the work is
delegated to and to Chuck Ammon's moment-tensor inver-
sion code,

dbrmt begins with a database which is assumed to contain:
the origin time and parameters, picked arrivals for all sta-
tions which are to be used, filled-in association informa-
tion (e,g, delta, esaz) for the arrivals, correct coordi-
nates for sites, and three-component waveforms, There must
be a P-phase pick on the vertical channel of each station
that will be used,

OPTIONS

-p pfhame
Specify alternate name for the parameter file, Default
is dbrmt,pf,

X aspentwo: /export/home/tahayt/locate

.

BUGS AND CAYEATS

Hain Options VYT Options YT Fonts

mo,anetsta
no.arrival| |@aspentwo? dbrmt

Usage: dbrmt [-v] [-p pfnamel dbname orid
aspentwo? dbrmt /arts/rtsystem/db/mo 15876
gzgﬁﬁi 2010-078 19:00:58 perl =fatal®: Can't find ’'mi jkennett' executable on path!
aspentwo? grep mijkennett /opt/antelope/4.11/bin/dbrmt
VistaGpo-t elog_notify( "Launching mi jkennett to calculate moment-tensor elementsi\n" ):
Corbeille 0 $exp->spawn( "mijkennett” );
\— $exp—Dexpect( $mi jkennett_timeout_sec. 'eof' ):
@Bhelpers = qu( sac mijkennett xtsynth gfconvert marktime tftn mtinv ):
SCNL

$mi jkennett_timeout_sec = undef:
aspentwo% [

A‘ T ——————— ~ N . < = e
v‘; %5 QAUG2010.ppt 2% aspentwo: /expo... g ~/db-Friday_Mar.. : == mo netmag 2n4, aspentwo: /expo... j SPOT R e &8 7RG 1903



» Perspectives on the future



* 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
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