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Chapter 4

Data

4.1 Introduction

In this chapterteleseismiearthquakesecordedoy DESERT temporaryseismicstations
(Fig. 4.1) havebeenusedto studythe crustandthe uppermantlediscontinuitiesin the
DST region. The temporary seismic network has been provided by the
GeoForschungsZentru(@®FZ), Potsdam,Germany Descriptionsof the seismicstations,
statisticalaspectsof the datasetand the data selectionare discussedn the designated
sections.

4.2 Seismic Stations

The passiveseismologicabpart of the DESERT,wasstartedin April 2000.A temporary
seismic network consistingof broadbandand shortperiodseismic stations(Table 2.1,
AppendixB) hadbeensetup in the area(Fig. 4.1). Their coordinatesandelevationsare
givenin Table 2.1, Appendix B. Thesestationshave beenin operationbetweenApril
2000 and June 2001. The maximum number of the stations came into operationin
November 2000.

The apertureof the networkis approximately250 km in the NW-SE directionfrom the
MediterranearSeanear Gazacity crossingWadi Araba fault into the highland areain
Ma'an/Jordarmand 150km in S-N directionbetweerthe DeadSeaandthe RedSeaalong
Wadi Arabafault. Shortperiodseismicstationswereequippedwith 1 Hz mark L4, while
the broadbandseismicstationswere equippedwith Guralp 40-T, 3-T and Streckeisen
STS2, respectively.
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During oneyearof successfubperationdatawerecontinouslyrecordedn thefield at 50
Hz samplefrequency.The raw field data were convertedto miniseedformat and
archivedasfull seedvolumein the public GEOFONdatacenterof the GFZ, PotsdanY
Germany.

4.3 Data Selection

The datawhich have beenusedfor this study, from three componentseismicstations,
were selected according to the following criteria:

1. Only teleseismicearthquakesvith epicentraldistancesangingfrom 30° to 93° have

been used to calculate receiver functions.

2. Earthquakesvith magnitudegreaterthan5.5° andclearrecordsof P onsetswith high
signal-to-noise ratio have been selected.

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

Thewaveformdataof eachteleseismiearthquakeecordarerequestedn atime window
from 100 s before the theoretical P arrival and 300 s after P arrival.

A total numberof 92 usefulteleseismiacarthquake¢ shownin Table1.1, AppendixA )
accordingto the describedcriteria have beenusedin this study. The epicentersof the
selectedearthquakesare shownin Fig. 4.2, where most of the eventsare in the NE
guadrant.
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Figure 4.1: Locationmapshowingthedistributionof all seismicstationsof the DESERT

temporary network.
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Figure 4.2: Distribution of 92 teleseismicearthquakeqTable 1.1, Appendix A) as
recordedby DESERT temporarynetwork during its operationtime from April 2000to
May/June2001.Starsandcirclesrepresentarthquakenagnitudefrom 5.6-5.9and5.9-

6.3, respectively, while triangles represent earthquake magnguelseithan 6.3.
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4.4 Characteristics of the Dataset

Somecharacteristicof the selecteddatasetare displayedin Fig. 4.3 (a-d). Fig. 4.3a
showsthe distribution of the eventsversustheir epicentraldistancedrom the network.
This indicatesthat numberof recordsat larger epicentraldistanceq70°-93°) are larger
compared to the smaller epicentral distances.

Figs. 4.3b and c, showthe distribution of the teleseismiceventsin termsof depthand
magnitude respectively, indicating that mostof the teleseismicearthquake®ccuredat
shallow depthslessthan 50 km and magnitudedessthan 6.0. Fig. 4.3d representshe
distribution of the events according to their back azimuth.
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Figure 4.3: Characteristicsof all earthquakesusedin this study. a) representsthe
distributions of epicentraldistancesb) distribution of focal depths.c) distribution of
magnitudes and d) distribution of back azimuths.



