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Global Tectonic Setting

= Major tectonic elements:

e Africa moves north relative to Eurasia (name of the
combined Europe and Asian tectonic plates) at —10
mm/yr.

e To the west the mid-Atlantic ridge Is opening at rate
of —20 mm/yr.

o the east the rapidly move Indian Plate Iis
converging on the Eurasian Plate at —45 mm/yr.

e To the north east the Arabian plate is converging on
Eurasia at —25 mm/yr.

e The eastern part of Africa Is being rifted by the East
African Rift.

» Consequences of these motions are earthquakes
and volcanoes. 10 mm/yr=1 meter of motion In
100 years.
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Earthguakes
1977-1997

eNorth African
events are collision
events

eSouthern boundary
of rift system not
distinct




Western Desert

A Non specified magnitude
4d<=M<b
W 5<=M<é

K 6<=M<7

Historical earthquakes in Egypt from 2200BC
to 1900AD(Polrer and Taher, 1980; Mamoun

et al., 1984; Ambraseys, et al.,1994).



Seismic activity of Egypt from 1900 to July
1997 based on data from NRIAG with the
proposed seismic active zones.



TThe Egyptian National Seismic Network
Stations (ENSN)

» The Network consists of:

s 64 Short Period Stations SS-1.

= Naturall Freguency 1 Hz, Sampling rate = 100 Sample per
Second

= 4 Very Broad Band stations STS-2.

= Natural Freguency .008 Hz, Sampling rate = 100 Sample
per Second

= Broad Band Station SJ13 at High Dam

(Aswan).

= Natural Frequency 1 Hz, Sampling rate = 100 Sample per
Second

s 24 Portable Stations LCA4.

 Natural Freqguency 1 Hz, Sampling rate = 100 Sample per
Second
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The Egyptian National Seismic Network (ENSN)
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Local earthquakes recorded by ENSN
from Aug. 1997 to Dec. 2003.



The Egyptian National GPS Network

> The GPS Network Stations are classified into:

= Permanent GPS Network:

e 71 Network Consists of 9 Stations.

& Survey Mode Networks.

e 4 Networks:

: Consists of 11 Stations,
: Consists of 11 Stations,

- Consists of 11 Stations,

222

- Consists of 10 Stations.



A Survey mode GPS stations
B permanent Helwan GPS stations

 J Permanent GPS stations

Distribution of permanent and survey
mode GPS station



Instrumentation Facilities
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Survey Mode GPS Station: Antenna Connected with Trimble Receiver



GPS Applications

» There are several uses to GPS in different
flelds such as:

® The Coast Guard 1 Offshore Exploration

#Natural Resource Management # Navigation

™= Transportation and Fleet Management & Agriculture

# Crustal Deformation Studies



Crustal Deformation Studies

The following steps have been followed for
monitoring movements in Egypt:

e Design and establishment of GPS network.
e Carrying out the repeated measurements.

eFinal analysis of repeated measurements using
the scientific software (

).



Total horizontal velocities of Sinai network with ITRF2000
reference stations from 1997 to 2003.




Station velocities in mm/6yr of Sinai network from 1997 to 2003
relative to IGS permanent station (black) using ITRF2000
velocities and Nuvel -1A.
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Displacement vectors in Aswan network for the period from
1997- 2000
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Distribution of GPS geodetic station between
Egypt and Yemen.
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Displacement vectors in Egypt —Yemen network for the period
from 2000 to 2003
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Some detalls ofi Northern Collision

Measured GPS
Motions In

W Turkey and

L' Greece

& Continuously
B operating GPS
S systems allow
1 these types of
¥ dense networks
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Generalized Regional Motions Model of the Eastern
Mediterranean Region
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