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Africa is Infrastructure Lite… but resource rich.

The Shire River. Primary source of Water and Energy 

for the City of Blantyre, Malawi. Population ± 900,000.

“Once upon a river in Africa…”



The Climate is Changing



The Climate is Changing

Annual inflow to major water supply dams for the City of Cape Town, RSA. Avoiding Day Zero!
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Climate Change in 
the Water Sector: 
Managing RISK but 
also looking for 
OPPORTUNITY –
Adaptive Pathways.

Changes in the mean annual CMI under climate change (2015 to 2050) in the 
selected large river basins across Africa. (Source: Cervigni et al. 2015. 
Enhancing the Climate Resilience of Africa’s Infrastructure, World Bank Report)
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Climate Change in 
the Water Sector: 
Managing RISK but 
also looking for 
OPPORTUNITY –
Adaptive Pathways.

 

Both sectors 
under-perform 

Both sectors 
over-perform 

Hydropower over-
performs-, irrigation under 

performs 

Irrigation over-performs-,  
hydropower under performs 

Changes in physical performance of hydropower and irrigation under 
climate change (2015 to 2050) in the Congo, Orange and Zambezi basins. 
(Source: Cervigni et al. 2015. Enhancing the Climate Resilience of Africa’s 
Infrastructure, World Bank Report)
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Climate Change in 
the Water Sector: 
Managing RISK but 
also looking for 
OPPORTUNITY –
Adaptive Pathways.

(IPCC 5th Assessment Report, 2014)
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Climate Change in 
the Water Sector: 
Managing RISK but 
also looking for 
OPPORTUNITY –
Adaptive Pathways.
(NB to also consider 
non-climate drivers 
– e.g. Population and 
Economic Growth)

(Source: Cullis and Phillips, 2019)

www.greenbook.co.za



Modelling the potential economic impacts of climate change through 
key market sectors for South Africa: Water, Transport, and Agriculture.

https://www.wider.unu.edu/publication/uncertainty-approach-modelling-climate-change-risk-south-africa

(Source: Cullis et al, 2015)

https://www.wider.unu.edu/publication/uncertainty-approach-modelling-climate-change-risk-south-africa


The climate change adaptation benefits of a well planned, well 
developed, and integrated national bulk water supply system.

Comparison of the potential impacts of climate change under the UCE and L1S scenarios in terms of 

total catchment runoff for the country and the change in the ability to meet the total national water 

supply demands for the period 2040 to 2050. (Cullis et al, 2015)
https://www.wider.unu.edu/publication/uncertainty-approach-modelling-climate-change-risk-south-africa

https://www.wider.unu.edu/publication/uncertainty-approach-modelling-climate-change-risk-south-africa


Summary of decadal average additional costs for roads 
rehabilitation and repair due to climate change.

There are significant benefits for both mitigation and adaptation that will be realized in the 

second half of the century, but requires investment and potential changes in design standards 

now given the average lifetime of a road (Cullis et al, 2015, DEA, 2015)



The climate change adaptation benefits of a well planned, well 
developed, and integrated national bulk water supply system.

• Total median impact on GDP by 2050 = -1.5% (-3.8% to +0.3%)

• Net Present Value (NPV) of annual impact on GDP by 2050 

• Roads = -R160bn (-R15bn to -R550bn)

• Roads + Water Supply = -R170bn (-R27bn to -R580bn)

• Roads + Water + Agriculture = -R370bn (-R930bn to +R31bn)

• Significant variability in impact between sectors and regions.

(Source: Cullis et al, 2015)
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Adaptation: Diversified and “New Water” Supply Options

(CoCT, April 2019) 

Planned management 

interventions include 

the removal of IAPs 

(invasive alien plants)

Largest Direct Potable 

Re-use Plant (DPR).

Desalination Plant

TMG Groundwater
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Adaptation: Investing in Ecological Infrastructure (EI)

Working For Wetlands, RSA
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Climate Change Risks to Infrastructure: 
Is there a need for new design standards?
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Climate Change Risks to Infrastructure: 
Is there a need for new design standards?

Possible increase in design flood 
estimate for key infrastructure:

• Bridges

• Dams

• Power line crossings

(NB: Does not take into account 
local hydrology or hydraulic 
conditions or maintenance)

+ increasing sedimentation risks.

(Source: DEA, 2015)
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Climate Change Risk and Vulnerability

(Climate Change 2014: Impacts, Adaptation and Vulnerability, 

International Panel on Climate Change (IPCC) 5th Assessment Report)
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Climate Change Risk: Top Down vs Bottom Up
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Future Resilient African Cities and Lands (FRACTAL)

• Bottom-up stakeholder-defined climate 
risk identification and adaptation.

• Methodology for determining which 
decision options are robust to a variety of 
plausible futures using expert judgement.

• “Bottom up” vulnerability assessment 
with “top-down” climate information.

• New understanding of critical climate 
change risks for water supply to Lusaka –
water security linked to hydro-power!

(Source: Ilunga et al, 2018)

Co-discovery and Decision 
Scaling example - Lusaka

http://www.fractal.org.za/

http://www.fractal.org.za/
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Becoming a Water Sensitive City.

Source: CRC for Water Sensitive 

Cities

Green 

buildings 

and roofs

Wastewater 

recycling

Managed 

Aquifer 

Recharge

Amenity & 

biodiversity 

elements

NBS for 

water 

treatment

Stormwater 

treatment & 

harvesting

Flood 

resilience

Equitable, 

water sensitive 

communities

Waterway 

naturalisation

“Water sensitive cities are sustainable, 

resilient, productive and liveable 

through a combination of physical 

infrastructure, governance 

arrangements and social engagement.”

Benchmarking Cape 

Town as a WSC. 

(Zutari, 2020)

(Source: CRC for Water Sensitive Cities)
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Achieving Net Zero for the Water and Sanitation Sector.



Final thoughts on developing climate resilient 
water and sanitation infrastructure for Africa.

• Acknowledge that the future will not likely be the same as the past.

• Consider bottom up solutions – think like a designer.

• Recognise the opportunity for a “resilience dividend”.

• Support the transition to becoming a more Water Sensitive City.

• Don’t put all your eggs in one basket.

• Build on adaptive capacity and flexible pathways

• Beware the danger of becoming too efficient.

• Invest in ecological infrastructure (EI).

• Maintain and increase investment in the three M’s: monitoring, 
maintenance and management.

James.Cullis@zutari.com
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