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Research:

Hypothesis:

Kholpa, Senegal

Design Parameters

Urban Expansion
Dakar

Factors

+2 million people
2016 - 20351 

Social Dynamics in
Public, Collective and Private Space
in the Rural Compound Typology in

The Rural Compound Typology can be 
used as a model for Urbanization 

Rural-Urban
Migration

Formal Settlements

Urbanization 
Scenario’s

Square Grid 

Informal Settlements

Formal Settlements

Compound

Optimized 
Compounds

What does this growth mean for spatial planning?

Scenario 1 Scenario 2

Scenario 3

Presented
Design

Natural
Growth
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This Project is Dedicated to my Grandfather

Manuel (Bob) Halman
1938 - 2001
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Dakar
Thiès

Sérère 
Communities

Project Location 
Kholpa

Sérère 

Rural Communities

Dakar

Diamniadio

Daga Kholpa

Wollof

Lebou

Peul - Toucouleur

Malinké

(1976)
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1900
population 100,000

67 yrs    x 5 19 yrs    x 2,5 23 yrs    x 2 26 yrs    x 2

1967
population 500,000

1986
population 1,250,000

5%
10%
15%
20%
>25%

% National Migrants 
Living in the Region

43.1% of the Popu-
lation in Dakar was a 
Rural-Urban Migrant 
(2013)

2009 - 2035
Avg. +196,000 
citizens per yr.

5x the annual 
population growth 
rate of Amsterdam

21x the annual 
population growth 
rate of Rotterdam

Birthrate in Senegal 2021: 

4.4

2009
population 2,500,000

Planned Urbanisation

Reserved Land 
Flood Prone Areas

Rural-Urban
Migration

Natural
Growth

2035
population 5,100,000

Modified from source: Ba et. al (2018)

Source: DUA & JCIA (2016)

Modified from Source: 
DUA & JCIA (2016)

Modified from Source: WorldBank (2023)

0 20 y ea rs 40 ye ar s 60 ye ar s

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+



6

Grand Dakar

Formal Settlements

Informal Settlements

Agriculture

Savannah

Diass

Kholpa

Yeumbeul

Peri Urban LandscapeUrban Landscape

Modified from Source: 
DUA & JCIA (2016)
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Source: senegalembassy.co.za & www.businessinsider.nl
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Should New Senegalese Cities Look Like This?



9

Yeumbeul DiassGrand Dakar
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MUNICIPAL URBAN PLANNING APPROACH

Source: Department of Urban Planning Commune Ndiass
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JIONE FAMILY
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Public 
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Space

Social
Space

Local 
Mosque

Social 
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Men

Outdoor
Living Room

Main
Pedestrian
Routes
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SPACE
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PEDESTRIAN
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FAMILY 
COLLECTIVE 
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PEDESTRIAN
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project location
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Curiosity Window: Inspires pedestrians to continue walking into a direction

Variable 1: X-axis

Va
ria

bl
e 

2:
 Y

-a
xi

s
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Accessibilty Domains Visual 

Permeability of Open Space
in the Compound
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Personal Interest:
Spatial Duality

Permeability Open Space
Visual Accessibility

Horizontal Width

Vertical Height
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Regional RoadRegional Road

Fojn CompoundFojn Compound

Design LocationDesign Location

Rammed Earth Workshop Rammed Earth Workshop 
Dec-’22Dec-’22

Potential Areas for Urban Growth Potential Areas for Urban Growth 

Flood RiskFlood Risk

Flood PathsFlood Paths
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Regional RoadRegional Road

Fojn CompoundFojn Compound

Design LocationDesign Location

Rammed Earth Workshop Rammed Earth Workshop 
Dec-’22Dec-’22

Potential Areas for Urban Growth Potential Areas for Urban Growth 

Flood RiskFlood Risk

Flood PathsFlood Paths

Source: https://en.climate-data.org/africa/senegal/dakar/dakar-521/ 
https://www.reuters.com/world/africa/senegal-capital-wades-through-floodwater-after-heavy-rain-2022-07-20/
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0 20 40 100 m
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0 20 40 100 m
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0 20 40 100 m
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0 20 40 100 m
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0 20 40 100 m
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0 20 40 100 m

Source: 
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Location fit for village 
expansion 

Public Space
(Social space men)

Public Space

Flood Path
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Excavate for 
Flood Safety

Long Term Storage
Clay Soil Hills
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Existing Building
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Trees perform as 
Acoustic Barrier from Road
And for Evaporative Cooling
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Use Clay Soil to Build 
Peripheral Wall
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Top Layer Excavation 
For Building Materials
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511 Kirchherr, J., Reike, D., & Hekkert, M. (2017). Conceptualizing the circular economy: An analysis of 114 definitions. Resources, conservation and recycling, - 224.

1

R0 Refuse To Use Concrete and Steel Due to Their High Emissions 
R1 Rethink Building Approach Based on Vernacular Materials
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Dethier, J. (2020). The Art of Earth Architecture: Past, 
Present, Future. Princeton Architectural Press.

Houben, H., & Guillaud, H. (1994). Earth Construction: 
A Comprehensive Guide.
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CO2

CO2

CO2

BIOFUEL

GREENHOUSES

EARTH
TIMBER

HARVEST
TIMBER

HARVEST

25 YRS 25 YRS

CO2
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Iranian Windcatchers

Adapted Design to 
Senegal Climate

Houben, H., & Guillaud, H. (1994). Earth Construction: A Comprehensive Guide.
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Windtowers
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Underground 
Ventilation Duct 

Free Positioning
of Building by User
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Burnt Clay Bricks
300x150x100

Calciumoxide Stabilized 
Rammed Earth

Unstabilized Earth and 
Rubble Back Fill

Local ‘Kuni’ 
Palm Leaves

Thin Tile Catalan 
Vault Structure

Groin Vault
Burnt Clay Bricks
CaO + Sand + Earth Mortar
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40-50°C

Solar Chimney

Windcatcher 
Cooling Effects
- Venturi Effect
-Evaporative Cooling

LE FRIGO

Cross Ventilation

40-50°C

28°C 28°C

Thermal
Mass

Shading
Building
Mass

Shower

Tap

Water Vapor 
Catcher

Water Vapor 
Catcher

24°C 24°C

Sun
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Chorka lai!!


