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The city in (climate) change

 Against the backdrop of climate change, cities 

show a particular vulnerability, which is also 

reflected in the Sustainable Development Goals 

of the United Nations. 

 In particular, hydrometeorological impacts 

associated with climate change negatively affect 

cities. 

 The following increasingly severe climate 

extremes are considered relevant: 

 Severe drought & heat

 Heavy rain & urban flash floods

Urban Heat Island

Symbol for urban flash floods

There is a need for urban 

transformation
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The future belongs to the blue-green sponge city

 To combine all trends and initiatives 

 The "blue-green" Sponge City is considered a promising approach to 

significantly increase the resilience of cities to aggravating climate change.

Urban Heat Island

A cooler City

 SUDS = Sustainable Urban Drainage Systems

 LID = Low Impact Development

 BMP = Best Management Practices

 WSUD = Water Sensitive urban Design

 (B)GI = (Blue) Green Infrastructures

 SCM = Stormwater Control Measures

 RRWH = Rooftop Rainwater Harvesting

 IUWM = Integrated Urban Water Management
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What is the current situation?

No green without blue - No future city without sufficient water 

-> The water supply problem of the Sponge City

In Sponge Cities, there is a water supply problem for the (functional) maintenance of 

the blue-green infrastructure.

 lack of rainwater harvesting 

 scarce drinking water

 further increasing urban water demands (urban agriculture) 
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Our R&D Objectives

Ensuring the self-preservation of the sponge city

 Leading Idea

Robust and permanent utilization of stored rainwater for 

 the self-preservation of the Sponge City and 

 as further water supply component.

 Our R&D Target

Establishment of a complementary and quality-assured water supply infrastructure
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Our Approach
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Drainage Storage Supply

New management approaches of the existing sewer system

Barrier 1: Expansion of the urban water storage capacity

Source: ISAH
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Barrier 1: Water supply for trees plus GW recharge

Highly compacted soil area

Low compacted
soil area

Infiltration

Sections
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Barrier 2: City Water Hubs

Sewer System Control

Irrigation Park Method II

Irrigation Method I
Supply for urban waters

„Urban Gardening“

Street cleansing
irrigation, green traffic spaces

Stored quality-assured water

City Water Hub

Weather data

DATA CLOUD

Monitoring

Process Control

Forecasts

Modeling

Water supply via the existing 

sewer system
Citywide integration of 

innovative irrigation 
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Conclusions

 The blue-green urban development approach has the potential to mitigate the 

consequences of global developments and crises very well and to trigger positive 

effects that go far beyond urban water management.

 A conceptual development towards a complementary water supply 

infrastructure is highly recommended.
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Untapped Potential: 

rainwater harvesting → city water supply

+

Little information on implementing the Sponge City concept 

in sub-Saharan African cities

Source: ISAH
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https://www.mdpi.com/2071-1050/14/18/11726

Potentials for Sponge City 

Implementation in Sub-Saharan Africa

(2022):

Open Access peer-reviewed Publication

Source: ISAH
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Methods

Source: ISAH

Geographical regionsIdentification of Conditions
• Socio-economy

• Geography

Design of adjusted measures
• Investigation area & Land use

• Requirements

• Solutions based on existing SPC projects

Step 3
Profit & Expenses
• Positive and negative consequences

Step 2

Step 1
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Elaboration and Evaluation of applicable Sponge City Interventions 
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Investigation Areas

Source: ISAH

Location of the chosen pilot cities in Sub-Saharan Africa (source

(map): Wikimedia)

 Selection of 5 pilot cities being spread

across the countries

→ Data preparation from multiple sources

 Exemplary implementation possibilities

→ Elaboration of concrete concepts for

districts in two pilot cities (Ouagadogou

and Cotonou)
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Special Features in sub – Saharan Africa 

Source: ISAH

 Uniform high solar radiation

 High temperatures → No frost

 Vegetation period throughout the whole year

 Lack of water services (water supply/drainage system)

 Water-/vector-borne diseases

 High urban growth rates (especially in intermediate cities)



20

Example Cotonou, Benin

Source: ISAH

Investigation Area: Dantokpa market, Cotonou Benin (2,3 km2), ISAH

Location Dantokpa Market

Cotonou, Benin

Description Biggest market in West Africa

Situated next to a lagoon

Low elevation level

Streets mostly paved

Land use Stores, restaurants, market area, parking 

spaces

Precipitation 1208 mm/a

Soil type Mostly Sand

Freshwater source Groundwater

Water availability (2014) 56 % (water supply), 81 % (wells)

Sources: Maliki (1993), Yamazaki et al. (2021), Hounkpe et al. (2014), Dr. 

Roos (2022) 
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Example Cotonou, Benin

Source: ISAH

P

Land use: Mosquees Educational institutions Sports field
Gas station Market Parking lotsP

Water catchment areas

Vegetation/low elevation belt

(Re-) activation of water 

bodies

Multifunctional use
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Example Cotonou, Benin

Source: ISAH

Unused areas (road circles, road 

medians, etc.)
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Recommendations

Source: ISAH

 Increase of freshwater availability in urban areas

→ Rainwater = New water supply component

 Use of only low polluted rainwater (→ quality based drainage)

 Use of solar powered treatment technologies → UV irradiation by using PV 

installations vs. SODIS method

 Implementation: Use of public spaces (e.g. market areas)

 "Centralisation" of the Sponge City implementation at district level

→Connecting individual measures
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Concrete Potentials

Source: ISAH
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Concrete Potentials

Low Energy Technologies

 Previous field studies to 

examine rainwater treatment 

technologies at the ISAH

Source: ISAH
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Concrete Potentials

Source: ISAH, AI Pictures Lexica

 New Source of (Drinking) Water
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Conclusions II

Source: ISAH

 Sponge City Development seems to be promising approach also in sub-

Saharan African cities

 Opportunity to use rainwater as a complementary water supply

component

 Consideration of low polluted rainwater as an additional freshwater

resource at public district level

 Use of low energy treatment technolgies

 Sponge City is a flexible concept that allows adaptation to site conditions
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