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Global Tectonic Setting

= Major tectonic elements:

¢ Africa moves north relative to Eurasia (name of the
combined Europe and Asian tectonic plates) at ~10
mmy/yr.

* To the west the mid-Atlantic ridge is opening at rate
of ~20 mm/yr.

eTo the east the rapidly move Indian Plate is
converging on the Eurasian Plate at ~45 mm/yr.

¢ 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 Red
Sea and 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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IDC Reviewed Event Bulletin
21 February 2000 - 30 September 2003: 80,096 Events
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Distribution of earthquakes epicenters as recorded by IDC
for the period from 2000 to 2003.

Seismic activity of Egypt from 1900 to July
1997 based on data from NRIAG with the
proposed seismic active zones.
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Geographical distribution of
ENSN stations that transmit their
data to Helwan main center

Historical earthquakes in Egypt from 2200BC
to 1900AD(Polrer and Taher, 1980; Mamoun
et al., 1984; Ambraseys, et al.,1994).

The Egyptian National Seismic Network
Stations (ENSN)

> The Network consists of:

64 Short Period Stations SS-1.

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

4 Very Broad Band stations STS-2.

* Natural Frequency .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

24 Portable Stations LC4.

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

The Egyptian National Seismic Network (ENSN)




The High Dam, ASWAN
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Local earthquakes recorded by ENSN
from Aug. 1997 to Dec. 2003.

Kalabsha Network
Aswan, 1984-1994

Local Geodetic Networ ks Around
Active Faultsin Lake Nasser Region
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Seiyal Network The Egyptian National GPS Network
Aswan, 1986-1994

> _The GPS Network Stations are classified into:

& Permanent GPS Network:

+ 1 Network Consists of 9 Stations.

@ Survey Mode Networks.

s 4 Networks:
: Consists of 11 Stations,
: Consists of 11 Stations,
: Consists of 11 Stations,

: Consists of 10 Stations.




Distribution of permanent and survey
mode GPS station

Instrumentation Facilities

= ¢ 20 Trimble Receivers 4000 SSI

—> « 2 Total Stations TC 1100L

=—p ¢ 4 Trimble RTK 4800

-+ 2 Kern (GK2-A)

= ¢ 4 Trimble RTK 5700

= ¢ 1 Leica (NA3003)
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GPS Applications

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

= The Coast Guard 1 Offshore Exploration

#:Natural Resource Management Navigation

= Transportation and Fleet Management griculture

& Crustal Deformation Studies

Monumentation of the GPS Station

Survey Mode GPS Station: Antenna Connected with Trimble Receiver

Crustal Deformation Studies

The following steps have been followed at
NRIAG for monitoring crustal deformation in

Egypt:

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

eFinal analysis of repeated measurements using
the scientific software




GPS Velocity Field

Global CGPS 1992-2000, regional SGPS 1988-2000
McClusky et. ., 2000, JGR

Continuously

operating GPS
systems allow
these types of
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GPS Velocity Held

Globa CGPS 1992-2003, regional SGPS 1988-2002
McClusky et. d., 2003, JGI
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Generalized Regional Motions Model of the Eastern
Mediterranean Region

Sna Area

NUVEL-1A motion of Arabia and Nubian
(African) relative to Eurasia. (After
DeMets et al.,1994).




Sina velocity field
1997-2003

w.r.t. Nubia w.r.t. Arabia

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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Velocity Field for Greater Cairo Region
1997-2002
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Displacement vectors in Aswan network for the period from
1997- 2002




Distribution of GPS geodetic station between
Egypt and Yemen.
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onal networks (e.g. Sinai,
Aswan, Greater Cairo and Middle Part of
Egypt).
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Displacement vectors in Egypt —Yemen network for the period
from 2000 to 2003

2It should be emphasized that all concerned
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thenyoRaitsedf EgpRiuatiinig e mei gelo Seauatideshior
sieyo19AqHBE tdetyaliiare initheseregiens itef
giegyimigpommancerustal deformation using GPS
technique to evaluate the seismicity and
earthquake hazards in these regions.




