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Seismic stations of Institute of Seismology and Earthquake Engineering at the 
territory of Tajikistan, 1991



To To 1991 1991 year the richest seismological year the richest seismological 
material had been collectedmaterial had been collected::

A base of geologicA base of geologic--geophysical data of the territory of geophysical data of the territory of 
TajikistanTajikistan

Databank of registered equipment parameters of all seismic Databank of registered equipment parameters of all seismic 
stations located at the territory of the Central Asia and stations located at the territory of the Central Asia and 
Kazakhstan  Kazakhstan  

Schemes of earthSchemes of earth’’s crust structures crust structure

A package of geological mapsA package of geological maps

A catalogue containing the data regarding more than A catalogue containing the data regarding more than 8585 000 000 
earthquakesearthquakes atat М≥М≥3 3 at that territoryat that territory fromfrom 1490 1490 toto 19911991

A detailed catalogue of DushanbeA detailed catalogue of Dushanbe--VakhshVakhsh region region 
containing more than containing more than 9090 000 000 earthquakes atearthquakes at М≥М≥2 2 for the for the 
period fromperiod from 1955 1955 toto 1991 1991 

www.smnt.tjwww.smnt.tj





REHABILITATION OF SEISMIC MONITORING REHABILITATION OF SEISMIC MONITORING 
NETWORK IN TAJIKISTAN NETWORK IN TAJIKISTAN ((SMNTSMNT))

NGONGO ““PMP InternationalPMP International”” SwissSwiss AgencyAgency on Development and on Development and 
CooperationCooperation ((SDCSDC))

A network of digital broadband                       A network of digital broadband                       
seismic stations with double function                  seismic stations with double function                  
are being created at the territory of the are being created at the territory of the 
Republic of TajikistanRepublic of Tajikistan::

Seismic controlSeismic control
Nuclear explosions controlNuclear explosions control



A Network of Digital Broadband Seismic Stations at A Network of Digital Broadband Seismic Stations at 
the Territory of Tajikistanthe Territory of Tajikistan



A Central Seismic Station A Central Seismic Station ««DushanbeDushanbe»»

The center of data collecting, The center of data collecting, 
processing and analysisprocessing and analysis



A Central Seismic Station A Central Seismic Station ««DushanbeDushanbe»» in the in the 
Moment of InstallationMoment of Installation



Remote Seismic StationsRemote Seismic Stations

A digital broadband                     A digital broadband                     
s/ss/s ShaartuzShaartuz

A digital broadband                A digital broadband                
s/ss/s GezanGezan

A digital broadband                     A digital broadband                     
s/ss/s IgronIgron

A digital broadband                      A digital broadband                      
s/ss/s ChuyanChuyan--GaronGaron

A digital broadband                  A digital broadband                  
s/ss/s GarmGarm



Remote Seismic Stations in the Remote Seismic Stations in the 
Moment of InstallationMoment of Installation



Seismic Stations EquipmentSeismic Stations Equipment: : 
analogueanalogue digitaldigital

Seismographs of the Seismographs of the KirnosKirnos
SystemSystem

Mechanical RegistrationMechanical Registration
SMRSMR--PPControl PanelControl Panel

33--component seismometer component seismometer 
««TrilliumTrillium--4040»»

AnalogueAnalogue--digital transformer digital transformer 
««TridentTrident»»

ReceiverReceiver--transmittertransmitter ««CygnusCygnus»»



The Principal of Digital Broadband                 The Principal of Digital Broadband                 
Seismic Stations WorkSeismic Stations Work

Each station consists of 3Each station consists of 3--component seismometer component seismometer ““TrilliumTrillium4040””, , analogueanalogue--digital digital 
transformertransformer ““TridentTrident””, , receiverreceiver--transmittertransmitter ““CygnusCygnus””, , solar panelssolar panels in buffer in buffer 
regime with accumulatorsregime with accumulators, , and satellite antennaand satellite antenna ““VSATVSAT””. . The seismometer The seismometer 
records all earthrecords all earth’’s crust oscillations in a wide frequency diapasons crust oscillations in a wide frequency diapason, , thenthen ““TridentTrident””
transforms this information from analogue into digital transforms this information from analogue into digital and transmits it to and transmits it to 
receiverreceiver--transmitter transmitter ““CygnusCygnus””. . Afterwards through the satellite the information Afterwards through the satellite the information 
gets to the central seismic station in Dushanbe where there are gets to the central seismic station in Dushanbe where there are two computerstwo computers. . 
One computer is served for data collection and storage and the oOne computer is served for data collection and storage and the other computer ther computer ––
for information analysis and processingfor information analysis and processing. . There is a special Software of There is a special Software of 
““NanometricsNanometrics”” Company (Canada) on the both computersCompany (Canada) on the both computers..

All digital seismic system works in the regime TDMA All digital seismic system works in the regime TDMA –– plural access with plural access with 
time distribution, that is each station broadcasts in a definitetime distribution, that is each station broadcasts in a definite time interval.   time interval.   
The connection between remote stations with the central station The connection between remote stations with the central station in in 
Dushanbe city is carried by space satellite Dushanbe city is carried by space satellite –– Intelsat. Information Intelsat. Information 
transmitting is carried out continuously in the scale of real titransmitting is carried out continuously in the scale of real time.me.

For seismic data analysis and processing the following Software For seismic data analysis and processing the following Software programs are programs are 
used used :: CCооreEarhwormreEarhworm –– the program for earthquakes automatic processing the program for earthquakes automatic processing 
containing the program containing the program ““HypoinverseHypoinverse””, , where all hodographs are collected,where all hodographs are collected,
““OracleOracle”” –– base data for seismic information storage and base data for seismic information storage and ““AtlasAtlas”” –– the program the program 
for seismic information processing by handfor seismic information processing by hand..



The Principle of Digital Broadband Seismic The Principle of Digital Broadband Seismic 
Stations WorkStations Work



The Bulletin of Dushanbe EarthquakeThe Bulletin of Dushanbe Earthquake, , 
20062006--0808--18 11:45:5018 11:45:50 ((GMT)GMT)

TJ.DUSH.BHETJ.DUSH.BHE

TJ.DUSH.BHNTJ.DUSH.BHN

TJ.DUSH.BHZTJ.DUSH.BHZ

TJ.GARM.BHETJ.GARM.BHE

TJ.GARM.BHNTJ.GARM.BHN

TJ.GARM.BHZTJ.GARM.BHZ

TJ.SHAA.BHETJ.SHAA.BHE

TJ.SHAA.BHNTJ.SHAA.BHN

TJ.SHAA.BHZTJ.SHAA.BHZ

Network Station Channel Phase Date Time Pick 
Weight

TJ DUSH BHE S 2006-
08-18

11:45:5
2.5237 
GMT

100%

TJ DUSH BHZ P 2006-
08-18

11:45:5
0.4456 
GMT

100%

TJ GARM BHE S 2006-
08-18

11:46:3
0.2436 
GMT

100%

TJ GARM BHZ P 2006-
08-18

11:46:1
2.5647 
GMT

100%

TJ SHAA BHE S 2006-
08-18

11:46:2
3.8434 
GMT

100%

TJ SHAA BHZ P 2006-
08-18

11:46:0
8.4261 
GMT

100%

PhasesPhases –– первичнаяпервичная информацияинформация

WaveformsWaveforms –– формыформы колебанийколебаний

ОткликОтклик прибораприбора нана ДУШАНБИНСКОЕДУШАНБИНСКОЕ
ЗЕМЛЕТРЯСЕНИЕЗЕМЛЕТРЯСЕНИЕ 20062006--0808--18 11:45:50 18 11:45:50 
((GMT)GMT) припри скоростискорости



Earthquakes mechanismsEarthquakes mechanisms

New Software has been received (New Software has been received (FocmecFocmec, NDC, NDC--inin--aa--box)box), , which Peter which Peter 
TsvifelTsvifel from Swiss Geophysical Institute kindly presented to usfrom Swiss Geophysical Institute kindly presented to us..

FocmecFocmec allows to determine earthquakes mechanismallows to determine earthquakes mechanism..

NDCNDC--inin--aa--box box –– this program product  is specially developed by CTBTOthis program product  is specially developed by CTBTO
((Agreement Organization on the whole prohibition of nuclear testsAgreement Organization on the whole prohibition of nuclear tests
www.ctbto.orgwww.ctbto.org)) for National Data Centers.for National Data Centers.

Earthquakes mechanisms. The result of the 
program Focmec working.



Specters and Specters and isoseistsisoseists of earthquakesof earthquakes

NDCNDC--inin--aa--box box –– is a set of utilities and programs which allow to process and ais a set of utilities and programs which allow to process and analyze nalyze 
seismic data and nuclear explosions data and also to make eventsseismic data and nuclear explosions data and also to make events specters, specters, isoseistsisoseists
of strong earthquakes and so on. At the present time the programof strong earthquakes and so on. At the present time the program is on the stage of is on the stage of 
mastering.mastering.

Geotool – the program for events processing. Specter of earthquake and the scheme of isoseist.



Training Program «Nanometrics Libra Training 
Program», Canada, Ottawa, September 15-28, 2005

Training Program Training Program ««NanometricsNanometrics Libra Training Libra Training 
ProgramProgram»», , CanadaCanada, , OttawaOttawa, , September September 1515--28, 200528, 2005



International TrainingInternational Training--CourseCourse ««SeismologySeismology, , AnalysisAnalysis of of 
Seismic DataSeismic Data, , Danger Evaluation,Danger Evaluation, Risk DecreasingRisk Decreasing, , 

KyrgyzstanKyrgyzstan, , Bishkek,Bishkek, August 20 August 20 –– September 23September 23



TrainingTraining--course on seismology, seismic course on seismology, seismic 
tomography, Dushanbe, June 4tomography, Dushanbe, June 4 –– June 8, 2007June 8, 2007



Presidium of the Academy of Sciences resolution Presidium of the Academy of Sciences resolution 



Scheme of Seismic Data Processing in the Center of 
Data Collection, Processing and Analysis GS AS RT
Scheme of Seismic Data Processing in the Center of Scheme of Seismic Data Processing in the Center of 
Data Collection, Processing and Analysis GS AS RTData Collection, Processing and Analysis GS AS RT
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All interested organizations
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TienTien ShanShan--PamirPamir Geodynamic ProgramGeodynamic Program



Creating network of 28 digital broadband seismic 
stations with satellite communication will provide 

all interested organizations.

Creating network of 28 digital broadband seismic Creating network of 28 digital broadband seismic 
stations with satellite communication will provide stations with satellite communication will provide 

all interested organizationsall interested organizations..

Thank you for your attentionThank you for your attention!!
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