
1. Paulina Amponsah & 2. Mustapha Meghraoui
1. School of Nuclear and Allied Sciences

Ghana Atomic Energy Commission
2. Institut Terre et Environnement de Strasbourg (ITES), 

CNRS - UMR 7063, France
AUTHORS

THE UNESCO IGCP 610/659
Projects



IGCP Project 601
Seismotectonics and seismic hazards in Africa

 Countries involved in the project :

• Algeria, Belgium, Botswana, Cameroon, 
DR Congo, Egypt,  Ethiopia, France, 
Ghana, Ivory Coast, Kenya, Libya, 
Madagascar,  Malawi, Morocco, 
Mozambique, Namibia, Senegal, South 
Africa, Sudan, Tanzania, Tunisia, 
Uganda, Zimbabwe. 



IGCP 601

 The project was initiated at the 
request of the Organization of 
African Geological Surveys 
(OAGS)

 The Commission of Geological 
Map of the World (CGMW) 
assisted with the map edition.

 Colleagues from Africa-Array, 
IASPEI, NAGET, supported  during 
the 4-year preparation of the 
map.

Seismotectonic provinces and major earthquakes of the African continent



Works done 

 Harmonization and homogenization of earthquake catalogues

 Digitized Quaternary & active faults, volcanic fields, etc.

 Prepared geodetic solutions for the  continent

 Prepared a new map of stress distribution and related analysis in Africa

 Prepared a new map on crustal structures (upper mantle and lithospheric) in 

Africa.



Map preparation

 Building a homogeneous database of seismic parameters

 Prepare a database of neotectonic structures with Quaternary faulting 

 Improving the seismotectonic database in regional gaps,

 Building a GIS interface of geologic and geophysical database, 

 Prepare the background for the seismic hazard assessment with scenarios and 

models.



Example of regional seismotectonic map. North and central regions 
of the East African Rift 



The Seismotectonic Map of Africa (CGMW 2016)



IGCP Project 659 (SEISMOSHAF)
IMPROVED REGIONAL SEISMOTECTONIC MAP IN AFRICA: A KEY COMPONENT FOR THE SEISMIC 

HAZARD AND RISK ASSESSMENT 
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Aim of project

 To update the database developed in the Seismotectonic Map of Africa

 To improve regional seismotectonic maps for application in a multidisciplinary 

approach to seismic hazard and risk assessments. 

 To explore the feasibility of real-time seismic risk mitigation, such as Early 

Earthquake Warning Systems  in selected pilot-sites.

 Encourage collaboration and training  



The SEISMOSHAF project : IGCP – 659 

Expected results and output/deliverables Output/deliverables

Capacity building in hazard and risk assessment: 

workshops and summer schools
Lectures and practical classes

Seismic hazard analysis Regional maps and zoning

Risk analysis and  mitigation plans Assessment maps in selected sites (large cities)

Outreach and  dissemination Conferences, meetings, articles, video courses



Expectations

 Develop deterministic and/or probabilistic models for all the provinces.

 Each province planned the preparation of specific local projects for the 

inventory of earthquake faulting, and earthquake recurrence time.

 Develop geodynamic analysis using geodetic data with slip rates along 

with the selection of test sites for the hazard and risk assessment. 



Activities include
 Early Warning System in Africa in cooperation with the NRIAG Cairo (Egypt, workshop in Aswan 

Dam in December 2022), EOST Strasbourg (France), and the University of Naples (Italy). 

 Investigations on active faults, seismotectonics and crustal tectonics in cooperation with 
different institutions (NAGET, ESRWEG, AfricaArray, IASPEI, …). 

 Investigations on tsunami hazard along African coastlines in cooperation with CGS Pretoria, 
ONM Tunisia, NRIAG Cairo, Accra Ghana, Buea University Cameroun.

 Develop seismic hazard and zonation model;  cooperation between the CGS Pretoria, EOST 
Strasbourg, NRIAG, Egypt, CRAAG Algiers and Khartoum University, Sudan. 

 A seismic risk programme with evaluation of building stock in Accra (Ghana), Tunis (Tunisia) 
and Nairobi (Kenya). 



Damaging Earthquakes

Accra earthquake

of 22nd June, 1939

Mw 6.5 
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Challenges

 The IGCP-659 project activity was drastically reduced due to the Covid-

19 pandemic.

 We have been constrained to limit our activity to mainly Skype or Zoom 

meetings

 Building projects with the AfSC continental wide on a seismological 

Center in Africa 

 Focus on publications 

 Training in seismology and seismotectonics for African students (mainly 

Master & PhD)



Conclusion
 The seismotectonic map of Africa is based on a completed re-appraisal of the historical-

instrumental seismicity catalogue with harmonization-homogenization of EQ parameters. 

 The database of large and moderate EQs include the coseismic and Quaternary faulting 

that reveal the complex nature of the active tectonics in continental Africa. 

 The seismotectonic database also include geophysical and volcanic results integrated 

with the lithospheric and upper mantle structures from tomographic anisotropy and 

gravity anomaly into a continental framework. 

 The IGCP projects 601 and 659 and related database represent the framework for a 

realistic seismic hazard and risk assessment in Africa



Thank you

Cape Town - IGC 2016


