EARTHQUAKE STUDIESANAFRICA
Faulting andseismotectonics
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OUTILINES

C Earthquakes and plate tectonics
A How do we understand earthquakes ?
A Crustal deformation and earthquake ruptures
A New techniques (LidamSAR
C Seismotectonics Africa
A On the importance of a database!
A Intraplate versusnterplate seismic activity
C Major earthquakes of southern Africa
A Earthquake Damage
A Hazard assessment and loss estimate

C References
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Earthquakesnd Platelectonics

<
e Collision tectonics

(a) Mid-ocean ridge (divergence)

Normal faulting

Transform fault
(lateral shearing)

Rift valley
(divergence)

(b) Deep-ocean trench (convergence)
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Faulting-and
Seismic:Rupture

Seismignoment
M, = p ILWOD

Moment magnitude
M,, = 2/3log¥] ¢ 10.73
Elastiocebound(Reld,11910)
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Earthquakesnd Platelectonics
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INSAR

Bamearthquake(2004,Mw 6.5)
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Haddad et al.,
Science 2015

LIDAR technique
(high-resolution
Topogtaphy)
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Seismotectonics Africa

THENNEW SEISMOTECTONIE MAR IOFRAFRICA

U 4745 iinstrumentakearthquakes M>4 19001012012
U ~ 100Historical (prd 900 damaging earthquakes)
U ~ 155-activedeismogenicfaults

U 211 volcanees (%43 presently:active)

12 damaging:earthquakes incSouthrAfricar (17661t 1899)
1315 seismic: eventsM>4 iy southernrAfrica (1900912)
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Seismotectonics Africa

1910 Dec. 13 6.5 29.5 ol e o o . Ty
EFAsnam, Algeria 1980 Oct. 10 ~ 36.23  1.32 7 ’ ooty — e 3 o |
Nuweiba, Egypt 1995 Nov. 22  28.81 34.80 N B e T,
Juba, South Sudan 1990 Mai 20 5.11 32.18 2 -3 \ N
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Zemmouri, Algeria 2003, May 21 36.83 3.65
Orleansville, Algeria 1954 Sep. 9 36.28 1.47

Salima, Malawi 1989 Mar. 10 -13.71 34.49
Accra, Ghana 1939 Jun. 22 5.18 0.13

ElHoceima, Morocco 2004, Feb. 24 35.14 -4

Dobi, Ethiopia 1989 08 20 11.75 41.96

Ceres, West Cape, S.
Africa 1969 Sept. 29  -33.36 19.31

Kivu, DR Congo 2002 Oct. 24 -1.905 29.013

Karonga, Malawi 2009 Dec. 19  10.108  33.81 L o eEgee 00 T\ L el
Gaoual, Guinea 1983 Dec. 22  11.95 -13.6 S 5 cfi’f ‘f . ngha"ﬁ“* { 4 N
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Bukavu, DR Congo 2008Fev. 2 28.74 -2.45 - > LT e a9/ . ¥
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Agadir, Morocco 1960 Fev. 28 30.41 -9.6 o M et ST e R /e
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Seismicity!
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Major earthquakesn southernAfrica
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Focal Mechanism

Mw > 7
Mw > 6
Mw > 5
Mw > 4
Active Fault
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Major earthquakesn southernAfrica

<" Machazeearthquake Mw 7.0
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