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  AfricaArrayAfricaArray Background

• Started in 2004 
- founding partners:  Penn State, Univ. of the Witwatersrand (Wits), 

Council for Geoscience (aka Geol. Survey of South Africa (CGS)  (+ 
IRIS support)

• Initial meeting: Andy Nyblade with Paul Dirks (Oct. 2003)

• Dec. 2003 
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AfricaArray: Training a Scientific Workforce for Africa’s
Natural Resource Sector

 (This is a concept paper written to gauge the level of inter est on the part of funding agencies  for
establishing a public-private partnership to support this initiative.)

Andrew A. Nyblade, Department of Geosciences and the Alliance for Earth
Sciences, Engineering and Development in Africa (AESEDA), Pennsylvania State

University, University Park, PA  16802, USA   email: andy@geosc.psu.edu

Summary
Highly trained scientists in fields allied to natural resource exploitation are needed in

government, industry and academic institutions throughout Africa who are dedicated to building
the African scientific community, and who can play pivotal roles in the development and
management of Africa’s vast mineral and petroleum wealth, and water and geothermal resources.
AfricaArray will address the limited capacity in the relevant science fields by establishing a
unique in-situ education program to help build a scientific workforce for Africa’s natural resource
sector.  At the same time, AfricaArray will expand greatly our knowledge of basic earth structure,
particularly in areas of economic and societal interest.

AfricaArray will do this by tightly coupling education and research programs in
seismology with seismic recording stations spread across Africa (AfricaArray) over a 20 year
period for 1) in-situ training of a new generation of African scientists with BSc (Honors), MSc
and Ph.D. degrees, 2) developing facilities within African institutions for conducting and
maintaining scientific education and research, 3) promoting community building among African
scientists through education and research collaborations and data exchanges, and 4) increasing
basic knowledge of earth structure.  AfricaArray will be run under the auspices of The Alliance
for Earth Sciences, Engineering, and Development in Africa (AESEDA), which provides a strong
partnership structure between Penn State and several African universities.

AfricaArray will be implemented in 4 phases.  During Phase 1 (years 1-3), an
educational program will be developed at the University of Witwatersrand, South Africa, to
provide BSc (Honors) and MSc degree training for one student from each participating country (5
or 6 countries initially), and to train technical personnel how to operate and maintain seismic
stations.  Three seismic stations will be installed in each participating country as part of a
permanent “backbone” seismic network.  Data from the seismic stations will be used for BSc
(Honors) and MSc thesis research.  During Phase 2 (Years 4-6), the in-situ education program
will be expanded to include additional BSc and MSc students, and to introduce a Ph.D. program.
The backbone network of permanent seismic stations will be expanded into other African
countries, and “flexible” seismometer arrays will be installed within the initial member countries,
targeted at areas of economic or societal interest.  In Phase 3 (years 7-10), the number of
students trained at the BSc, MSc and Ph.D. levels will grow to meet the demand for highly
trained scientists. A major emphasis will be placed on building sustainable centers of excellence
in geophysics at other African universities, and in starting an educational outreach program to
secondary schools in areas with earthquake hazards. AfricaArray will continue to develop the
backbone network in additional countries and to expand further the number of flexible arrays in
countries containing established backbone stations.  By Phase 4 (years 11+), AfricaArray will
have attained its design goals of a comprehensive in-situ educational program for BSc (Honors),
MSc and Ph.D. students, and an extensive network of permanent and flexible seismic stations.
Support (about $2 million) is being sought for Phase 1 through partnerships with public and
private funding agencies.



  AfricaArrayAfricaArray Background

• Goal: establish a public-private partnership to support capacity 
building and research in the geosciences (Earth, Atmospheric 
and Space sciences) in Africa, with and initial focus on solid 
earth geophysics 

• “AfricaArray”  =  array of training programs + array of research 
projects + array of partnerships and collaborations + array of 
scientific observatories (networks)

• Key components to a multifaceted initiative:

1) seismic, GPS, weather networks in Africa

2) Undergraduate and postgraduate research and education programs 
(Africa and US)

3) Project based funding



  AfricaArrayAfricaArray Observatory Network

 - Total of 53 stations
   . 29 seismic stations only
   . 20 collocated seismic, GPS and weather 

stations
   . 2 collocated GPS, weather
   . 1 collocated seismic, GPS
   . 1 weather station only

- 17 countries
- Continuous recording
- Data recovery 70-80%
- Data availability: IRIS and UNAVCO 
- Data retrieval:

   . A few countries - real-time using cell modems 

   . Elsewhere – monthly

- Data policy:
    . AA releases all data after 3 yrs through IRIS



  AfricaArrayAfricaArray Station: Zomba, Malawi

Seismic Station

GPS Station



          AfricaArrayAfricaArray Station: MAUN, Botswana



            AfricaArrayAfricaArray Station: DODOMA, Tanzania



            AfricaArrayAfricaArray current temporary networks

- 2013-2017 Botswana – 20 stations

- 2015-2018 Northern Namibia – 10 stations

- 2017-2018 Southern Namibia – 10 stations

- 2015-2017 Bushveld Complex, S. Africa - 5 stations

- 2017-2018 Bushveld Complex, S. Africa - 25 stations

- 2017-2018 NE Uganda, 9 stations



  AfricaArrayAfricaArray temporary station



  AfricaArrayAfricaArray seismic sensor



           AfricaArrayAfricaArray Data Access and Archiving



  AfricaArrayAfricaArray country representatives

AfricaArray Scientific meeting - January 2016

PARTNERS:

- Universities in Africa 15 

- Universities in US, Europe, Australia 14

- Gov’t organizations in Africa 17 

- Gov’t organizations outside Africa 8

- Companies 19

- Academic and industry societies 6
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THANK YOU 
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