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Background
 West African coastline length: ~5,600 km (3,480 miles)

 Coastal zone (i.e. ~ 25 km inwards) concentrates 31 % of the total 
population and 51 % of the urban population of the coastal countries

 These numbers expected to rise, putting pressure on coastal 
resources
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The issues
 Livelihood: coastal zone is significant source of income for many 

families (e.g. fishing and fisheries-related activities)

 Wildlife

 Tourism

 Oil and Gas

 Maritime security

 Coastal resilience
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Two mile beach, Sierra Leone

Fisheries activities in Dixcove, western Ghana

Offshore drilling, Nigeria

West Africa maritime security activities



The challenges

 Need to better understand ocean dynamics and impact on the 
coastal zone and activities

 Understand these dynamics on different time scales: intraseasonal, 
seasonal, interannual, decadal

 Lack of local expertise (e.g. Ghana has just about two physical 
oceanographers)

 Lack of data 

 Poor governmental commitment

 Poor representation at international conferences and workshops
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The way forward??
 Build capacity of indigenes: 
 irrelevant if resources needed for research are not available

 Empower them with tools to use acquired knowledge
 access to computing resources (computers, software – e.g.  

Matlab, Python)
 access to data repositories

 Encourage more collaboration between scientists from West African 
countries and elsewhere

 Increase research outputs (e.g. peer-reviewed papers in high impact 
journals)

 Encourage and aid the participation in international meetings
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Coastal Ocean Environment Summer School in Ghana

 coessing.org

 Funded by Arbic’s NSF CAREER grant, various sources at University 
of Michigan and within Ghana, and (more recently) the International 
Centre for Theoretical Physics (ICTP) in Italy

 We’ve run a one-week school every summer since 2015

 Alternates between University of Ghana (UG) and Regional 
Maritime University (RMU)
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Coastal Ocean Environment Summer School in Ghana

 Resource persons mainly from USA, also Ghana and Italy

 NASA JPL scientist Dimitris Menemenlis is one of the instructors

 Joseph Ansong, who helped Arbic start the school, is now a lecturer 
(equivalent of assistant professor in US) at University of Ghana



Arbic’s history with Joseph Ansong

With my Form 5 science class,
Damongo Secondary School, 
Ghana, 1992

Peace Corps service

Joseph Ansong

My research group in 2016

University of Michigan



Impact of damping on low-mode internal tides (Ansong et al. 2015)
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Coastal Ocean Environment Summer School in Ghana

 School averages ~ 100 participants from universities, government 
agencies & private sector organizations, mainly from Ghana as well 
Nigeria, Liberia, Benin, Ivory Coast and Mali

 Emphasis on:
 physical oceanography
 coastal & estuarine dynamics
 satellite oceanography
 ocean modelling
 data analysis

 biogeochemistry
 fisheries
 piracy, pollution
 shipping and port management
 offshore oil drilling



• School format: morning lectures and afternoon labs and field trips

12

Coastal Ocean Environment Summer School in Ghana



• School format: morning lectures and afternoon labs and field trips

13

Coastal Ocean Environment Summer School in Ghana



• School format: morning lectures and afternoon labs and field trips

14
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• Participants are introduced to extensive satellite data sources, and 
trained to access, process and analyze these datasets. 

• Emphasis on satellite data since it’s often free, has extensive coverage, 
repeated view and can be used to run models to obtain more data.
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Coastal Ocean Environment Summer School in Ghana



 Computer programing software: 
 Matlab, Python, Ocean Data 

View

 Specialized data software: 

-- NASA’s SeaDAS:
ocean color

-- ESA’s BEAM – ocean 
color, SAR, etc

-- UNESCO’s Bilko -
ocean color, SMOS

-- ENVI, ERDAS, IDRIS
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• Participants are guided to use 
these datasets to understand 
relevant regional oceanographic 
phenomena such as upwelling, sea 
level rise and coastal erosion.

Satellite Data processing
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• In a sample lab exercise, students 
were guided to download SST 
and SSHA data for the West 
African region. 

Satellite Data 
processing
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• In a sample lab exercise, students 
were guided to download SST
and SSHA data for the West 
African region. 

• Plots of seasonal variability and 
trend analysis were done and 
discussed

Satellite Data 
processing



19

• In a sample lab exercise, students 
were guided to download SST 
and SSHA data for the West 
African region. 

• Plots of seasonal variability and 
trend analysis were done and 
discussed

Satellite Data 
processing

• Class discussions 
included:

 Using multiple 
datasets to 
understand an 
oceanic 
phenomenon

 Synergetic impact 



20

• In 2018, there were specialized 
mini-projects, allowing personal 
interactions with instructors

• Participants were also allowed
to present results from their 
own work

Satellite Data 
processing



Testimonials
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Testimonials
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Going forward

• Beyond the school, some instructors keep in touch with the participants, 
helping them acquire and analyze data for their research

• Going forward, there is the dire need to obtain continuous funding to 
support summer school and capacity building

• Plan to incorporate more research into the school 
• Tide gauges?  
• Set up coastal monitoring and forecasting systems?  
• Collaborate with many European and West African countries to 

obtain a large grant?

23



Thank you
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