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INTRODUCTION
African coastal cities are experiencing some of the world’s fast-
est growth and changes. The fragile and dynamic zone between 
city and landscape has been especially challenged. The coastal 
city of Winneba, Ghana is typical of other coastal cities. The city 
sits adjacent to the Muni Pomadze Lagoon, one of the import-
ant wetlands protected by the International Ramsar Convention. 
Muni Lagoon is central to the local culture not only as the sa-
cred home of the tribal gods, but also as the site of annual deer 
hunting festival, or “Aboakyir” Festival. The interface between 
city and lagoon has historically presented bountiful opportuni-
ties for informal-sector based economies of fishing, farming, salt 
production, and mangrove harvesting. Now housing encroach-
ment, trash, and sewage waste flows are threatening this re-
source as well as the cultural identity of Winneba. 

A multi-year project led by the University of Virginia is examin-
ing the co-dependency of the city and lagoon through mapping, 
literature review, community engagement, and design research. 
The goal of this on-going project is to develop a restoration plan 

for the lagoon and a master plan for the city to re-shape the fu-
ture of Muni and Winneba environmentally, culturally, and eco-
nomically.

This study is the second iteration of the IGC approach in this 
entire project. By zooming into the interface between the city 
and lagoon, this study pictures how proposed innovations and 
interventions from design research might reshape different sys-
tems in the next 30 years. These innovations and interventions 
include new Agriculture Center that teaches sustainable farming 
practices, a “no-build” growth boundary defined by coconut and 
other productive trees, a Lagoon Research Center that serves 
as a visitor center as well, a new aquaculture and mariculture 
farm that replaces the existing salt ponds, community parks that 
can provide important services to some urban neighborhoods, 
and so on. Different scenarios generated by combining these 
projects and growth simulations are evaluated according to Unit-
ed Nation’s Sustainable Development Goals. The conclusions 
from this study will be used to inform the next round of commu-
nity engagement and grant application in this project. 

REQUIREMENTS AND ASSUMPTIONS
• 3% urban population growth rate for the next 30 years (3.4% 

in Ghana in 2016, World Bank), and built-up areas will expand 
accordingly.

• Because of overfishing and population growth, food production 
pressure will increase. Cropland will grow by 1% annually. 

• The economy will grow, allowing more resources to be invest-
ed in sustainable development.

• New urban development will occur in areas with good accessi-
bility, flat land, and easy acquisition. 

• Climate change will bring more rainfall and more floods.

MAJOR INNOVATIONS AND INTERVENTIONS
• WAT 3   Conserve agricultural water by adopting best practice.
• WAT 8   Constructed wetlands to retain water and treat waste 
water.
• AGR 4   Improve agricultural practices and productivity.
• AGR 5   Agritourism.
• AGR 13 Aquaponics.
• GRN 1   Create resilient landscapes.
• GRN 17 Green infrastructure for coastal resilience.
• GRN 18 Mangroves for coastal resilience.
• MIX 10  Increase urban density for new development by 50%.
• INS 6    Improve environmental education.

SCENARIO A : EARLY ADOPTER
In this “early adopter” scenario, coconut trees and other produc-
tive trees are planted to define the “no-build“ boundary along the 
6-meter contour in order to stop housing encroachment. Agricul-
ture demonstration farm and botanical garden are established 
by the University of Education and Winneba Secondary School. 
The city starts to restore the riparian corridor of the Ntakofam 
River. The abandoned salt ponds are converted into fish farm 
and oyster farm gradually, while some already collapsed salt 
ponds are restored as mangrove forest and wetland. Later, a la-
goon research center/visitor center is founded for long-term en-
vironmental monitoring and environmental education.

EARLY ADOPTER CONCLUSION
In this scenario, the immediate adoption of sustainable farming 
practice and fish farm provide important income sources for lo-
cal communities to address food insecurity and poverty. Two im-
portant tributaries of the Muni Lagoon that run through the city 
all have riparian zones and constructed wetlands to improve the 
water quality. Tourism industry will take off thanks to beautiful 
landscape, unique cultural tradition, and vibrant communities. 
Private sector, university and school, government agencies can 
all work together in order to achieve holistic resilience in fighting 
climate change and natural resource depletion.  

SCENARIO B : LATE ADOPTER
In this “late adopter” scenario, many interventions and innova-
tions can still be implemented with 15 years of delay, but some 
have to make compromises with unwelcoming realities. The “no-
build” boundary has to retreat to flood-prone area, and unregu-
lated agriculture development will take over a large area close 
to the lagoon, posing potential threat of agricultural runoff. 

LATE ADOPTER CONCLUSION
It is not too late to implement innovations and interventions 
because continuous economic and population growth is 
expected. Green infrastructure along the two major tributaries of 
the Muni lagoon will mitigate the pollution that comes with urban 
growth. Most of the “no-build” boundary will work, except for the 
coastal area. Over there, housing encroachment will expose 
many households to future floods and epidemic diseases 
transmitted by mosquitoes. 
The biggest concern of this “late adopter“ scenario is actually 
about political commitment. Change of administration and 
government officials might dampen the current momentum this 
project has been building over the last 4 years. That is why 
working with private sectdor, university, and local communities 
becomes very critical to the success of the entire project. 
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SCENARIO C : NON-ADOPTER
In the “non-adopter” scenario, uncontrolled urban and agricul-
tural developments are likely to take over the entire study area. 
Without any intervention, large urban area faces threats of fre-
quent floods and epidemic diseases due to climate change. Ag-
ricultural runoff and urban waste water enter the lagoon untreat-
ed. The abandoned salt ponds will be degraded and washed out 
gradually. And the University of Education remains as a national 
university for future teachers, detached from the local communi-
ties and environments. 
 
NON-ADOPTER CONCLUSION
Both the city and lagoon will be under immense pressure 
because of overfishing, pollution, limited infrastructure, and 
climate change.  Without a new fish farm, the coastal fishing 
village will loose their traditional livelihood, and opt for informal 
recycling business as the other coastal communities in the 
greater Accra region. Without green and gray infrastructure, the 
water quality in the Lagoon is likely to degrade to a level that 
is unable to support diverse ecosystems and new economic 
activities such as eco-tourism. As a result, the traditional deer 
hunting festival might be ended in the foreseeable future. 
The city will loose the opportunity to maintain its cultural and 
economic vitality along with a healthy and beautiful lagoon.

Non Adopter 2050
SUMMARY
Given the urgency of multiple environmental, social, and eco-
nomic issues in the region, some immediate interventions and 
innovations are needed. Alternative livelihood needs to be found 
for the fishing communities, and conversations about re-purpos-
ing the salt ponds should be started very soon. Traditional ag-
ricultural practice needs to be changed to embrace sustainable 
farming techniques and alternative agriculture options. Urban 
growth has to be contained to reduce the risk of flooding and 
disease while allowing space for green infrastructure to treat ur-
ban waste water. Community-based tree planting program will 
offer new urban open spaces in the city, allowing waste collec-
tion, biogas toilet, and other infrastructure into the densely pop-
ulated old town. The new eco-tourism industry will help with the 
transition of economy from natural resource extraction.

Most importantly, we should work will a wide range of stakehold-
ers, including business owners, government agencies, NGOs, 
funding agencies, tribes, University of Education, local commu-
nities to reach consensus soon in order to move our agenda 
forward. The establishment of the Lagoon Committee in 2019 is 
a good start point, but more work needs to be done to reshape 
the relationship between the lagoon and city environmentally, 
culturally, and economically.  
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Innovations & Interventions

Innovations and Interventions

Community-based tree planting program will transform vacant 
lots into communal productive open spaces.  

A new research center managed by the University and Wildlife 
Division will be responsible for long-term environmental monitor-
ing, environmental education, and welcoming tourists.   

A new Center of Agriculture, affiliated with the University of 
Eduction, will introduce sustainable farming practice and healthy 
diet to local people at its demonstration farm and public kitchen. 

Joint venture between private and public sectors will transform 
the abandoned salt ponds into productive, restorative, resilient, 
and didactic landscapes. 


