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Society shapes hydrology

(Di Baldassarre et al., Nature Sustainability, 2018)

Humans influence water systems

• Deliberately

o Water infrastructure

o Risk reduction measures

• Accidentally

o Land-use change

o Unintended effects



Water consumption in Cape Town, South Africa

Hydrology shapes society

Humans respond to water systems

• Formally

o Policy change

o Water infrastructure

• Informally 

o Spontaneous processes

o Migration

(Savelli et al., Journal of Hydrology, 2021)



Unraveling human-water systems: Droughts & water scarcity

Intended benefits and unintended consequences

(Di Baldassarre et al., Nature Sustainability, 2018)



Legacy of dams in the US

(Di Baldassarre, Mazzoleni & Rusca, Ambio, 2021)



(Di Baldassarre, Mazzoleni & Rusca, Ambio, 2021)

(dominant processes 

are highlighted in purple)



Supply-demand cycles in the Southwest region

• Some: water infrastructure as a response to the growing demands 

• Others: water infrastructure has actually driven unsustainable growth

• Large-scale analysis of this egg-and-chicken problem

• None of these two hypotheses can be rejected

(Di Baldassarre, Mazzoleni & Rusca, Ambio, 2021)



Cape Town, SA



Cape Town, South Africa

(Savelli, Rusca, Cloke & Di Baldassarre, Journal of Hydrology, 2021)

Day Zero



(Financial Times, 2018)

Drought in Cape Town: the “Day Zero” water crisis 



Cape Town, South Africa

• Supply-demand cycles

o Western Cape Water Supply System

o Lock-in condition 

• Reservoir effects

o Attenuate hydrological variability

o Delay salient information and thus response

(Savelli, Rusca, Cloke & Di Baldassarre, Journal of Hydrology, 2021)

Day Zero



Modelling human-drought interactions

(Savelli, Mazzoleni, Di Baldassarre, Cloke & Rusca,, Nature Sustainability, in press)



Application to Cape Town

(Savelli, Mazzoleni, Di Baldassarre, Cloke & Rusca,, Nature Sustainability, in press)



Water crises driven by elites’ unsustainable consumption

(Savelli, Mazzoleni, Di Baldassarre, Cloke & Rusca,, Nature Sustainability, in press)

Unsustainable water use by the elite can exacerbate urban water crises at least 

as much as climate change or population growth



Flood risk example

Adaptation policy alternatives (and trade-offs)
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(Di Baldassarre et al., Water Resources Research, 2019)



Scientific challenges

o Uncertainty: Interdisciplinary work

o Adaptation policies: Unintended consequences and inequality

Human-water interactions in a changing climate

Societal challenges

o Exploring trade-offs while reducing uncertainty and legacy risks

o Climate change adaptation, disaster risk reduction and SDGs 
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