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The problem

Population distribution in Africa
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Tectonic setting of Africa and Afar region and its surroundings (area of study)
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The results and interpretations presented here are based on the author’s analysis
and are intended solely for scientific discussion. They do not necessarily represent
the views of any affiliated institution
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Coulomb’s stress change (Aof)

Also can be written as ACFS or ACFF. Based on the assumption of the half-space homogeneous isotropic elastic medium
theory proposed by Okada (1992) and developed by King et al. (1994) and the simplest formula:
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Location maps for the interested earthquakes in the area of study
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Coulomb’s stress change (Aof) for South Sudan earthquakes
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Fault interaction between South Sudan earthquakes
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Coulomb’s stress change (Aof) for Tanganyika earthquakes
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Coulomb’s stress change (Acof) for Gregory Rift and The Rukwa Rift earthquakes

34.5°E 35.0°E 35.5°F 36.(|)°E;f’ [ 365E MSR - ISOF | 38R0 360K | 365 370 3SR A‘
7 / F1.5oN |
FLan ,? A 1928_1;&_earthquake
) ¥ 08
/ S
I E' FLOSN i "
™ | 06
|
L 1.0°N / :IO.(, k050N [+
,"/ I 04 v 02
/ = T T T T 4 T 7 T
e F0.0° 34.5°E 35.0°E 35.5°E 36.0°E/ f,‘"36.5°l§ 37.0°EA
02 — 19 ]
H0.5°N - o
o) [, 2 O rLSN / f
> i : 28 1st_earthquake
k2 1928 2end_eart! /
=}
S 0.4 ‘ 0.8
H0.0° aN| ™ [ \ F1.0°N A
v ,\'/ ‘\ - 2 } e 0.6
e i 06 | e 2 Y :
4 e T 5 Yo 345K ISR 355°E 36008 | 365°F | 370°R 3757 Was  [OS°N
‘. A b | 0.8 T T T % T T T T E o4
F0.5°S \ \ 34.5°L 35.0°L @858 36.0°K 36.5°L 37.0°E 37.5°L
A \ \ F1.50% f } A
\ ) 1928 1st_carthquake . L 0.0°
\ \ ~ R Date: 1928-01-06 0.0 T
34.|5°E 35.(I)°E 35.I5°E 36.9°E \ 36.§EE e
F 1o . AA.oA. o g
u Time:19:31:58 Lo Al \
F0.5°8
Date: 1920-01-10 s 1928 2end e .. Mw: 6.6 ol \
* : E 0.2
Time:02:25:37 " * (211/70/-158) model of L 1oes L
P 7 N I / 0.4
: i S Ayele & Kulhanek
Mw: 6.2 s i (Ay : e
. / Eleses—=—" \
* (138/60/-6) model [ 2000)) at depth 8 km , Y
0SS ¢ 2
of (CMT) at depth MFE 3S0F o4
-0.4
10 km P
ixg
|
g |
F15os— I \
\ e 3540°E 355°E 3606 | 365°E | 370°F < —




snT 2825 sonzserremser — Seismicity and Stress Field Changes in the Afar and its surroundings

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE

Mona Abdelazim, Mohamed N. ElGabry and Hesham M. Hussein

Seismicity and b-value in the area of interest
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Earthquake Magnitude vs Time
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b-value of earthquakes
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The results and interpretations presented here are based on the author’s analysis and are intended solely for scientific discussion. They do not necessarily represent the views of any affiliated institution
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b-value of earthquakes
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The results and interpretations presented here are based on the author’s analysis and are intended solely for scientific discussion. They do not necessarily represent the views of any affiliated institution
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Results

According to Coulomb stress change analysis: According to the seismicity and b-value:

« The initial seismic event in South Sudan « The earthquakes were concentrated
induced positive Coulomb stress along the rift and in some volcanic
perturbations that promoted the occurrence regions.
of the subsequent second, third, and fourth * The b-value results showed variations
events. over time, with some periods yielding

« The 1928 earthquake in Kenya generated a small values such as 0.45+0.1,
stress redistribution that facilitated the 0.52+0.04, and occasionally 0.60x0.1,
triggering of the following seismic event. while others produced values close to 1,

* In contrast, the three Tanganyika such as 0.98x0.4, 0.95+0.01, 1.02+0.03,
earthquakes exhibited no significant 1.07+0.01, and 1.2+0.2, as well as high
Coulomb stress interaction, indicating that values such as 1.9+0.04 and 2.1+0.01.

they were seismically independent and not
dynamically or statically coupled.
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Conclusions and recommendations

The largest earthquakes in East Africa are spatially correlated with tectonic segmentation of
the rift, reflecting fault geometry and regional stress orientation.

Coulomb stress change analysis shows that strike-slip earthquakes redistribute stresses and
can trigger subsequent ruptures on neighboring faults.

1990 The South Sudan sequence cannot be classified as a simple aftershock sequence;
instead, the first event induced stress perturbations that contributed to later events.
Tanganyika earthquakes evolved independently, with no significant Coulomb stress
interaction detected between them.

The tectonic setting of the South Sudan earthquakes remains questionable: they are often
described as intraplate, but their proximity to the East African Rift suggests a possible rift-
related origin.

This uncertainty underscores the need to better define the southern and western limits of the
rift system.

Improved constraints on rift boundaries are essential for advancing seismotectonic models
and for strengthening seismic hazard assessment across East Africa.

CTBTO Link to the ISC database (https://iscx.ctbto.org/) is very useful tool.
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