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Introduction: . NEIC was used for the starting model, and theoretical Green’s TR SN AN SR
The south Sudan earthquake of May 20, 1990 1s so far among the fypction was then computed during inversion by variance mini- e Mo= -765E+20Nm Mw= 719
three strongest (M,, > 7.0) earthquakes to occur 1n the eastern part nization using a trial and error approach. For this first step of EECE H= 121km T= s var.= .3176

of Africa since 1910. This earthquake caused damage in south Su- the inversion, the best result was obtained by using eleven (11) owkev UDJ\L” m:pu ‘“‘ﬂ

P

dan as well as severe shaking in parts of Uganda and Kenya, and gjscrete depths at intervals of 2.8 km. This ensured that the focal %
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was accompanied by two strong aftershocks on May 24, 1990 (Mw  depth was varied from a shallow 0.9 km to 28.9 km, hence cov- ™™ A om0 WJK

=6.5and 7.1). ering almost the entire crust. During the inversion, the fault iz . ne w
plane was represented by nodal points equally spaced at 40 km . W/ I e TN
in the strike direction. EH.?.;‘L.”"BC:

Methodology: Earthquake source-time function was obtained by deconvolving 2, —/\

Teleseismic body wave inversion has been applied to determine the vertical component of teleseismic P-waveforms with the im-  oo&” m

source parameters and the implications of the May 20, 1990 south Ppulse response (source-free) synthetic seismograms. The source- s
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Sudan earthquake on the seismotectonics of south Sudan and the time function was parameterized into a sequence of two overlap-  emw ~ .

B

central and southeastern parts of Kenya. Digital broadband seismic Ping isosceles triangular elements having a total base length of =+ /™
waveform data was extracted from Global Seismographic Network 13.2 seconds and time increments of 6.6 seconds. Inversion of "3 .

1
17.4

(GSN) of Incorporated Research Institutions for Seismology (IRIS) the seismograms to retrieve nitial fault mechanism, seismic mo- .7 .
N it

wy'dyp
0 0 0 Ok 0g

ILESK.00

webpage for both IT and TU networks. In order to improve the re- ment, moment magnitude, strike, dip, rake, rupture start time, e %0 20 0 o 10 2o 30

sults and final solution, additional broadband seismic waveform da- location of rupture front, as well as variance in focal depth was _ ™" e of N o .smke’fm e
ta was obtained from the IRIS webpage for various other seismic then undertaken by minimizing the musfit, in a least squares Fig. a: Results of P-waveforms mver- - Fig. 3b: Source-time function, foca

: . ) . - - sion. The upper and lower waveforms mechanism and fault rupture pattern
networks such as China Digital Seismograph Network (CD), Digital Sense, between observed and synthetic seismograms. are observed and synthetic seismo- obtained from robust inversion of P-

Standardized Seismographic Network (DW), GEOSCOPE (G), Ger- grams respectively. waves
man Regional Seismic Network (GR), and MEDNET Project (MN).

L S T 199005200222 supaN Conclusions:

o e Figure 4 shows NW-SE trending rift/shear zones as well as some
strong historical earthquakes in the East Africa region. The left-lateral
v A strike-slip fault mechanism due to the south Sudan earthqauke 1s con-

R sistent with that of the January 6, 1928 (M, = 6.9) Subukia earthquake
in central Kenya. Further, the distribution of strong earthquakes from
south Sudan through central Kenya shows a NW-SE alignment of epi-
centers. On a local scale in Kenya, the NW-SE alignment of epicenters

1s characterized by earthquakes of local magnitude M, < 4.0, except the
January 6, 1928 Subukia earthquake. This NW-SE alignment of epi-
centers supports a strong inference for a NW-SE extension of a trans-
form fault zone from southern Sudan through central Kenya and fur-
ther SE into the Indian Ocean, which 1s consistent with the trend of
Aswa-Nyangia transform fault zone.
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Mo[Nm]}]= .563E+20 Mw= 7.10
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The results of this study demonstrate that, the May 20, 1990 south Su-
Fig. 2a: P- and SH- waveforms inverted Figure 2b: Source time func- dan earthquake 1s not due to extension and normal faulting of the west-
as discussed in the preceding section to tion, fault plane and focal ern branch of the East African Rift System but rather due to re-
obtain the solution in figure 2b. The up- mechanism obtained from in- activation and subsequent strike—slip fault motion of the NW-SE

per and lower waveforms are observed version of P- and SH- wave- trending Aswa fault (shear) zone which extends into Kenya as Aswa-
and synthetic seismograms respectively.  forms. Nyangia fault zone (ANFEZ).
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A robust second step of teleseismic body wave inversion in-
volved only P- waveforms. The earthquake source parameters G s , 3 5 : . .
were modeled as point double-couple with a time dependent QE":' juﬁi - N 4},.;
source time function parameterized into a sequence of six over- 5. - : '
Twenty three (23) seismograms from nineteen (19) seismic stations lapping 1sosceles triangular elements each having a base length
characterized by good signal-to-noise ratio were selected. The of two seconds, and time increments of one second. Other varia-
source-seismic stations distance range was limited to 30° - 100°. ble parameters incorporated in this stage of inversion were
Distance range 1s appropriate so as to make use of stable seismic strike, dip, rake, focal depth and rupture start time as obtained

Fig. 1: Seismicity on the eastern part of Africa from 1900-2015 for My, > 4.0.
The red star shows the epicentre of the 20 May 1990 south Sudan earthquake

rays travelling mostly in the lower mantle which are free of com- from the first step of the waveforms inversion. Additional pa- B0
plexities caused by reflection or refraction in the upper mantle and rameters included rupture front velocity (V,) and the fault plane

near the core-mantle boundary (Yoshimoto and Ando, pers comm.). represented by a grid scheme in kilometers in x- and y- direc- |
P-wave seismograms consist of the direct P wave and the depth tions. [ =00t
phases, ,P and (P. The horizontal P-wave seismograms were rotated

to generate transverse (SH) components (Kikuchi and Kanamori, - 4000
1991). The P- and SH— waveforms were equally sampled at 10-20 Results:

Hz and synthetic seismograms for P- and SH- components generat-  Figyres 3a and 3b show the final results of the robust inversion M. 2000
ed by summation of normal modes at periods of 80 seconds for both  gptained by inverting only the P-waveforms as discussed in the

synthetic and observed seismograms (Kikuchi and Kanamori, preceding section.

1991). Observed and synthetic P- and SH- seismograms were band- |- 2000
pass filtered between 0.02 Hz and 1 Hz. This frequency band pro- The results of teleseismic body wave inversion show that the

vides a convenient characterization of the rupture process for pest solution consists of only one event with a source mecha- 1000
teleseismic source spectrum (Houston, 1990). A weighting scheme pjgm of 315°/84°/-3° (strike/dip/rake). The focal mechanism is

for the synthetic and observed seismograms was introduced and predominantly strike-slip and the fault rupture pattern (figure :ﬂ :

time correption computed for each observed seismograms so as 10 3b) demonstrates that the strike-slip fault mechanism is left-
match their P- and SH- phase onset times with that of the synthetic |ateral. The focal depth for this earthquake is 12.1 km, seismic

seismograms. Inversion of P- and SH- waveforms was then under- moment M, = 7.65 x 10" Nm and moment magnitude, M,, =
’ Fig. 4: NW-SE alignment of tectonic structures and epicenters of some historical

tid;eg; a5 dcllsgl}lﬁs ed bglg tkuchi .an;l 919(gnam0r1 (1991); Kikuchi etal., 7 19 (=7.2). The fault rupture started 15 seconds earlier and earthqaukes in the East Africa region. MALRZ = Muglad-Anza-Lamu-rift zone;
( ) and, Thio and Kanamori (1996). lasted for a duration of 17 seconds along a fault plane having ANFZ= Aswa-Nyangia-fault zone; AFZ = Anza-fault zone

. . . . dimensions of length 60 km and width 40 km, as deduced from
The first step of wavetorm inversion was computation of theoretical 4 . (i cotime function and rupture pattern respectively. An Acknowledgment:
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