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Chapter 4

Data

4.1  Introduction

In this chapter,teleseismicearthquakesrecordedby DESERT temporaryseismicstations

(Fig. 4.1) havebeenusedto study the crustand the uppermantlediscontinuitiesin the

DST region. The temporary seismic network has been provided by the

GeoForschungsZentrum(GFZ), Potsdam,Germany.Descriptionsof theseismicstations,

statisticalaspectsof the datasetand the dataselectionare discussedin the designated

sections.

4.2  Seismic Stations

The passiveseismologicalpart of the DESERT,wasstartedin April 2000.A temporary

seismicnetwork consistingof broadbandand shortperiodseismicstations(Table 2.1,

AppendixB) hadbeensetup in the area(Fig. 4.1). Their coordinatesandelevationsare

given in Table 2.1, Appendix B. Thesestationshavebeenin operationbetweenApril

2000 and June 2001. The maximum number of the stationscame into operation in

November 2000.

The apertureof the network is approximately250 km in the NW-SE direction from the

MediterraneanSeanearGazacity crossingWadi Araba fault into the highlandareain

Ma'an/Jordanand150km in S-N directionbetweenthe DeadSeaandtheRedSeaalong

Wadi Arabafault. Shortperiodseismicstationswereequippedwith 1 Hz markL4, while

the broadbandseismicstationswere equippedwith Guralp 40-T, 3-T and Streckeisen

STS2, respectively.
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During oneyearof successfuloperation,datawerecontinouslyrecordedin thefield at 50

Hz sample frequency.The raw field data were convertedto miniseedformat and

archivedasfull seedvolumein the public GEOFONdatacenterof the GFZ, Potsdam/

Germany.

4.3  Data Selection

The datawhich havebeenusedfor this study, from threecomponentseismicstations,

were selected according to the following criteria:

1. Only teleseismicearthquakeswith epicentraldistancesrangingfrom 30° to 93° have

been used to calculate receiver functions.

2. Earthquakeswith magnitudesgreaterthan5.5° andclearrecordsof P onsetswith high

signal-to-noise ratio have been selected.

3. Earthquakes within all depth ranges (shallow, intermediate and deep) were selected.

Thewaveformdataof eachteleseismicearthquakerecordarerequestedin a time window

from 100 s before the theoretical P arrival and 300 s after P arrival.

A total numberof 92 usefulteleseismicearthquakes( shownin Table1.1, AppendixA )

accordingto the describedcriteria havebeenusedin this study. The epicentersof the

selectedearthquakesare shown in Fig. 4.2, where most of the eventsare in the NE

quadrant.
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Figure 4.1: Locationmapshowingthedistributionof all seismicstationsof theDESERT

temporary network.
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Figure 4.2: Distribution of 92 teleseismicearthquakes(Table 1.1, Appendix A) as

recordedby DESERTtemporarynetworkduring its operationtime from April 2000 to

May/June2001.Starsandcirclesrepresentearthquakemagnitudesfrom 5.6-5.9and5.9-

6.3, respectively, while triangles represent earthquake magnitudes greater than 6.3.
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4.4  Characteristics of the Dataset

Somecharacteristicsof the selecteddatasetare displayedin Fig. 4.3 (a-d). Fig. 4.3a

showsthe distributionof the eventsversustheir epicentraldistancesfrom the network.

This indicatesthat numberof recordsat larger epicentraldistances(70°-93°)are larger

compared to the smaller epicentral distances.

Figs. 4.3b andc, show the distribution of the teleseismiceventsin termsof depthand

magnitude,respectively, indicatingthat mostof the teleseismicearthquakesoccuredat

shallow depthslessthan 50 km and magnitudesless than 6.0. Fig. 4.3d representsthe

distribution of the events according to their back azimuth.
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                          c)                                                        d)     

 

Figure 4.3: Characteristicsof all earthquakesused in this study. a) representsthe

distributionsof epicentraldistances.b) distribution of focal depths.c) distribution of

magnitudes and d) distribution of back azimuths.
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