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crisis

Cameron M. Calverley and Suzanne C. Walther*
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Climate change impacts on hydrologic systems, coupled with increasing water
demand and a growing global population, has led to depleted water resources
in semi-arid regions around the world. This increase in water shortages has
significant implications for environmental justice and equity concerns. One
such region impacted by both water scarcity and deep-seated inequality is the
Western Cape of South Africa, whose drought crisis reached peak recognition
when the City of Cape Town released its notice of "Day Zero” in 2018, the day
the city would turn off the taps to residents. This study examines the changes
in physical factors prior to and during the 2015-2018 drought in Cape Town
and evaluates how policy decisions made in response to this event interacted
with existing social injustices. Analysis of the physical data finds only a slight
direct relationship between rainfall and dam levels (r2 = 0.3), suggesting a more
complex narrative for the decrease in water supply, including increased water
use and management decisions. Of the many policies implemented to avoid
Day Zero, some were found to be more effective and can be utilized long-
term. The study also finds that the Cape Town water crisis has unveiled and
heightened existing inequalities through placing a disproportionate financial
burden on low-income communities. As droughts become more common,
Cape Town provides a crucial case study for understanding the social, political,
and environmental implications of drought management in the future.

drought, water policy, equity, Day Zero, Cape Town

Introduction

Climate change impacts on hydrologic systems, coupled with an increasing water
demand from a growing population, have led to conflict over water resources in semi-arid
regions around the world. Although water is critical to human health and survival as well
as economic growth and production, over a billion people in developing countries lack
adequate access to water (Ziervogel et al., 2010). Global climate change will undoubtedly
be a major stressor on freshwater ecosystems, especially in arid and semi-arid regions in
the latter half of the twenty-first century (du Plessis, 2019).
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Big Six-monthly rainfall and dam levels from 2008 to 2019 (R? = 0.30 with a 3-month lag-time).

FIGURE 6
“Big Six" urban and agricultural water use 2008-2019.

commitments to their citizens: Safe access to water and
sanitation, wise water use, sufficient reliable water from diverse
sources, shared benefits from regional water resources, and
becoming an overall water-sensitive city. The vision for the
city is to “(optimize) and integrate the management of water
resources to improve resilience, competitiveness and livability

for the prosperity of its people” by 2040 (City of Cape Town,
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2019). The city claims that through their investments in new
water sources, which include wastewater, desalination, and
groundwater, there will only be a slight increase in cost, still
making water costs per month much less than the cost of a
water bottle. As of 2019, water resources were 96% sourced
from surface water and 4% from groundwater. In the water
strategy, they plan to grow desalination to 11% of the resource
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FIGURE 7
“Big Six” dams monthly peak water use from 2008 to 2019.
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supply, increase groundwater to 7%, and source 7% through
recapture for industrial, commercial and landscaping uses,
and aquifer recharge. Today, the city continues to monitor
their water levels daily, and remains conscious of where water
use occurs.

Discussion

Physical changes

Given that there was weak positive correlation in rainfall and
dam levels at each of the Big Six dams, it appears that more
factors contributed to the water shortage in Cape Town beyond
simply a decrease in rainfall. Many factors could affect this link,
including evaporation, runoff, increased water usage, and dam
management (e.g., dam water release policies). For example, a
past study found that in South Africa the large variations in
rainfall result in greater variations of river flow due to the typical
lack of soil moisture in need of replenishment. This means that
much of the rainfall does not likely reach each dam due to this
soil replenishment (van Koppen et al., 2011).

Moreover, two different governing entities manage the
dams in the WCWSS. The National DWS manages the three
largest dams in the system—Theewaterskloof, Berg River, and
Voelvei (City of Cape Town, 2020a). The City of Cape Town
is responsible for the other three: the Steenbras Upper and
Lower, and Wemmershoek. Steenbras Upper typically maintains
as full a level as possible, as this dam provides water to a large
area and runs the Steenbras hydroelectric power station. This
strict management explains why this dam storage had such a
low correlation with rainfall. The Steenbras Upper Dam also
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Cape Town population from 1950 to 2020
(www.macrotrends.net). According to census data, the percent
increase in Cape Town's population mirrors that of the Western
Cape between 1996-2016 (Statistics South Africa, 2016).

received augmentation during the drought years from another
region in South Africa, which justifies why its storage levels were
so high while the rest of the “Big Six” dropped to such low levels
during the drought. The overall differences in management
at each of these dams likely contributed to the differences in
R values.

The City of Cape Town (2020a) reported that dam levels
drop from water use by agriculture, the city, and other
municipalities, as well as evaporation. The high-capacity dams,
such as Theewaterskloof, cover a large surface area, therefore
greater evaporation at these dams can alter the relationship
between rainfall and dam storage. The increase in both
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TABLE 4 City of Cape Town measures put into place in 2017/2018 to avoid “Day Zero.”

Temporary measures - limitations/restrictions

Water restrictions

- Water management devices (no longer in use)

- Reduced water pressure

- Enforcement of prohibitions on heavy users
Communication campaigns

- Behavioral nudges

- Mobile apps

- City-wide water map

Agricultural restrictions

- Hard quotas to agricultural water use introduced
Temporary tariff increases

- Free allocation of water removed for non-indigent households, and a fixed

monthly connection charge introduced

agricultural and urban water use at the beginning of the drought
in the Big Six dams would indicate that consumption habits
also contributed to the drop in water levels. Further, the steady
increase in Cape Town and Western Cape population suggest
that dam storage will likely be under increased stress going
forward as more urban users tap into these resources, regardless
of rainfall patterns. Overall, these physical analyses indicate that
while a decrease in rainfall was a driver of the water shortage,
it was not the sole cause of the crisis. Media throughout the
drought event focused heavily on the drought (i.e., lack of
rainfall) as the instigator of the shortage; however, this was
just one aspect of a complex dynamic. When evaluating water
management going forward, it is crucial to not only consider
rainfall, but to monitor the other factors as well. This highlights
the importance of water policy in adapting to climate change,
as successful management can have a significant impact on dam
levels (water supply) despite the precipitation in a given year.

Policy implications

Opverall, the management decisions employed to avoid “Day
Zero” were successful in curbing consumption and allowing the
city to prevent further temporary measures, such as turning
off residential water taps and bringing in water from sources
outside the Western Cape. “Day Zero” never came to be in part
due to these consumption reductions. Dam levels have been
rising since 2019 and have stabilized above 95% in the past few
years. While there were a wide range of policy techniques used
to accomplish this, some measures were more impactful than
others. Several studies indicate that residents responded most
actively to the communication campaigns put out by the city,
including the publication of the City’s Disaster Plan, the threat
of “Day Zero,” and the publication of neighborhood water use
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Long term measures - Policy improvements and/or efficiency

Continued water management

- Smart water meters implementation

- Dam level monitoring, weekly water dashboard

Investment in new water sources

- Desalination, Groundwater, Water recycling and re-use, Aquifer recharge

Reformed tariff system

- Lowest (no restriction) tariff is in effect from November 1, 2020

Permanent water restrictions/regulations

- Outdoor water use and groundwater

- Efficiency of taps, toilets and showers

- Swimming pools, car washes, construction sites

13

(Matikinca et al., 2020; Visser et al., 2021). Among the methods
of water restrictions, tariffs, and communication campaigns,
the Day Zero campaign ranked highest in raising awareness
of the issue, and water restrictions ranked highest in terms of
encouraging water savings at the household level (Matikinca
et al., 2020).

Results of these studies indicate that water tariffs did not
have a significant impact on water consumption, but rather that
non-pricing mechanisms were more effective in encouraging
consumption change. This has important implications for water
governance techniques in Cape Town and other drought-prone
regions going forward, as prioritizing social pressures and
restrictions on heavy users seem to be effective in managing
consumption in the future, while pricing mechanisms are less so.
However, while behavioral interventions were very effective in
reducing water use, this may be diminished by inadequate water
infrastructure to implement these solutions, as this requires
significant funding (Visser et al., 2021). The long-term impact
of these policies on consumption patterns will be seen in the
next few years, as these restrictions have since been lifted,
and communication campaigns have slowed since Day Zero
was avoided.

Social impacts

Day Zero policies and equity

When the government introduced the “Day Zero” plans
to handle the water crisis, the management steps seemed to
solve the issue and appeared to be beneficial to the common
good of the city. For example, the city ramped up water tariffs
to place limits on water use of heavy users. Additionally, the
city prohibited use of municipal water for lawns, swimming
pools, and other non-essential uses. The government also put
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a water-pressure system into effect that reduced water flow,
which cut down on about 10% of municipal water consumption
(Alexander, 2019). In this system, the city adjusts the water flow
through the reticulation network when an area is using above the
daily limit of water and restores the pressure when water usage
reduces back to below the daily limit.

However, after analyzing the policies in respect to the
existing inequalities in the city, these measures made it
even more difficult for certain neighborhoods and income
levels to access drinkable water. The policies failed to resolve
the contradictory water governance dynamics, but rather
displaced the effects onto future generations and harmed already
marginalized residents. The techniques used throughout the
drought, although they succeeded in reducing consumption
levels overall, primarily focused on reducing consumption
of wealthier residents, which historically provided the tariff
funds that served to cross-subsidize the usage of the poorer
communities (Millington and Scheba, 2020). In fact, the city
lost an estimated R6.1 billion in revenue due to reduced water
consumption during the drought (Briihl et al., 2020). The fees
and water management devices placed on high-volume users
were controversial, as 10 ML saved per day would cost the
city 40% of its revenues (Enqvist and Ziervogel, 2019). This
highlights a contradiction in the water governance system,
in the government having a commitment to equitable water
distribution while also trying to ensure full cost recovery.
This drought exposed one of the flaws of the current tariff
system, as sufficient revenues are reliant on the overuse of
water by wealthy residents. With the tariff increases during
the drought, since low-volume users had less room to reduce
their consumption, they had to bear a higher-than-normal water
bill while high-income households paid the same due to their
consumption decreases (Enqvist and Ziervogel, 2019). Further,
during a drought revenue is lost due to the necessary reduction
in usage. Thus, development of a tariff/rate structure that better
balances fixed and variable costs with marginal pricing is needed,
along with investigating other potential sources of revenue so
that the basic functions of the system are consistently funded.
Consumption habits changed more due to communication
campaigns and restrictions than tariff increases (Matikinca et al.,
20205 Visser et al., 2021), proving this policy change was both
ineffective and unequitable.

Furthermore, when the city withdrew the universal FBW
provision, those who did not quite qualify as being indigent or
were unable to register therefore had to pay new high tariffs
for all water and had water management devices installed. The
process for registering as an indigent household is difficult,
especially for poor residents. Many households fail to register as
indigent due to lack of awareness, socioeconomic restrictions,
fear, political motivations, or inconvenience (Enqvist and
Ziervogel, 2019). Therefore, this decision caused many
low-income families to have to pay higher tariffs than they were
accustomed to pre-drought. The lowest tariff water price bracket
increased by 600% in February of 2018 (Briihl et al., 2020).
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While high-income households could not retain their high
standards of water consumption, these low-income families
could not meet their basic water needs. A 2018 report also found
that the majority (64%) of water management devices were
installed in poor communities rather than high-consumption
homes, which was both an inefficient use of resources and placed
further water stress on these low-income residents (Mlaba,
2020).

Moreover, while many wealthy residents could afford to find
individual solutions to the crisis for their residence, low-income
residents lacked the funds to be proactive and independent
in their solutions. As many wealthy residents could afford
buying large quantities of bottled water, digging wells, or buying
desalination machines, poor residents were left with few options
but to cut back on food to buy bottled water at inflated
prices (Morabito, 2018). In fact, most of the reductions of
water uses occurred because of the pursuit of alternative water
sources (World Wildlife Fund, 2020). Over 60% of high-income
households installed rainwater tanks on their properties during
the drought (Briihl et al., 2020). This made it clear that when
the public utility fails to provide the desired amount of water,
wealthy private citizens will secure their own water in ways
that may not be equitable or sustainable. Therefore, although
water consumption by high-income residents was lower through
the public utility, the drought brought further privatization and
commercialization of water, which exacerbated the inequality of
water access.

Overall, Cape Town’s policies provide an example of the
potential harms of policies created at the national level that
do not establish mechanisms to accommodate and seek equity
for the demographics of the local area (Nhamo and Agyepong,
2019). Despite media and government perception, water
insecurity in low-income areas, both in townships and informal
dwellings, was more intense than that for the middle- and
upper-class areas. Once restrictions were introduced, although
water consumption changes were slightly less drastic for lower
income citizens, these changes lasted longer for township
dwellers, while consumption habits reverted back to previous
levels more quickly for the city’s wealthier residents (Savelli
et al., 2021). Therefore, the drought cannot be generalized as
one citywide societal impact or response. Rather, the crisis
revealed contradictions in water governance that has deepened
existing socio-economic inequality, which may continue given
the likelihood of new policies due to climate change in the
near future.

Some solutions

Several limitations affected this study. With respect to the
physical data, these include the lack of availability of specific
spatial data to analyze the differences between management at
specific dams, and the lack of data on both the history (pre-
1990s) of the climate and water management in South Africa.
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Due to the increased drought risk with climate change and
the growing urban population in Cape Town, there is a need
for continued monitoring of the Day Zero policies long term,
especially their impacts on vulnerable groups, to determine the
sustainability of these management decisions into the future.

Additionally, although some research exists using first-hand
interviews with residents to evaluate perceptions (Matikinca
et al.,, 2020; Savelli et al., 2021), there is a need for follow
up interviews several years after the drought to better
understand the effectiveness of communication campaigns, how
the culture has shifted, and what residents remember from
the event. We could not conduct interviews following the
drought due to COVID-19 travel restrictions, limiting a full
evaluation of the success and failure of the policies, intertwined
with the socio-economic, institutional, and technological
contexts. This ultimately affects the overall completeness
of the results. In an attempt to address this, we added
examples of some successful practices in other drought prone
regions such as California and Australia [Cahill and Lund,
2013; California Natural Resources Agency (CNRA), 2021],
including how reduction success varies depending on the
type of rate structure and implementation (Zerrenner and
Rambarran, 2017) and on the combination of education and
awareness campaigns, water restrictions, and other development
programs in Australia and Spain (Bryx and Bromberg, 2009).
We hope that additional studies conduct interviews related
to the short-term and long-term policies before peoples
memories begin to fade. It is clear that a combination
of practices and policies are needed to be prepared for
future droughts, and with this study we hope to further the
discourse into these different policies so that improvements can
be made.

Given the equity and sustainability issues with current
water management in South Africa and the contradictions
exposed through the Day Zero policy measures in Cape
Town, it is clear that there needs to be a change in
water governance in order to ensure justice in management
practices, particularly as rainfall becomes less reliable and
extreme droughts more common due to climate change. A
review of existing measures and management efforts reveals
several recommendations that seem well-suited to handling
the crisis in Cape Town. In their analysis of South Africas
water management, Schreiner and Hassan (2011) identify
three key factors that good water governance can be paired
down to: “predictable, open and enlightened policy making,
a professional bureaucracy acting in the public interest, and
a strong civil society active in public affairs.” They also
identified a key challenge in water services and resource
management: the translation of policy into practice, no matter
how well-intentioned the legislation is at the macro-level.
The 2017-2018 crisis in Cape Town emphasized these two
conclusions. Using this framework, we suggest several solutions
to aid Cape Town, and other drought-prone regions, in building

Frontiersin Water

15

10.3389/frwa.2022.910149

a water governance system that considers these factors in order
to withstand the impacts of climate change and increased
demand going forward.

Integrated water resource management

Many of the suggestions below relate back to the idea of
Integrated Water Resource Management (IWRM), as recognized
in the 1998 National Water Act. One result of the post-
apartheid water legislation was the formation of the previously
mentioned CMAs, though most of these agencies were never
established. The Cape Town drought response was worsened
by many factors, including a lack of trust and collaboration
between political entities and different stakeholders, issues in
data monitoring and access, competition between different
sectors, and an absence of expert knowledge and expertise
(Munnick, 2020). These issues could be addressed at least in
part by fully functional CMAs. Therefore, the completion of
these agencies should be a priority. These agencies will be
better equipped to respond to the needs of local residents and
stakeholders, especially those impacted most by water shortage.
The South Australian Environmental trend and condition report
card 2018 for Water Management highlights an example of a
high (86 on as of 0-100) degree of integrated water resources
management and improved water allocation planning, with the
implementations of water allocation plans (WAPs) in the State
increasing 79% over 10 years [Department of Environment
and Water (DEW), 2018]. This more integrated approach in
Cape Town would include a diversification of water sources to
accommodate fluctuations in rainfall, since the city is highly
reliant on rain-fed dams, such as more sustainable urban
drainage and capture, wastewater treatment, water reuse, water
efficiency efforts, and other solutions that are mindful of adverse
environmental impacts (Oral et al., 2020).

Connection between levels of government
Similarly, greater collaboration between national, provincial,
and municipal levels of government, already needed prior to
the drought, may have reduced or prevented many of the
water management issues that occurred (Pienaar et al., 2010).
During the drought, the national government was slow to react,
especially regarding agricultural restrictions (Wallace, 2021).
In 2015, the Western Cape provincial government requested
funds from the national government for investment in water
infrastructure and that they declare the Western Cape as a
disaster area (Briihl et al., 2020), both were turned down. These
funds, finally approved in late 2017, were not available to the
provincial government at the time of greatest need. Also, as
groundwater use is regulated by the national government’s DWS,
the city lacked the power to prevent the drilling of private
boreholes (Briihl et al., 2020). The national government will
continue to play a crucial role in water management given
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its responsibility to ensure equitable allocation of water at the
broader level. Therefore, unless the city, province, and state
work together to ensure that water is distributed efficiently
and equitably, emergency responses will continue to be delayed
and ineffective.

Increased collaboration with the public,
especially vulnerable groups, to build back trust
A lack of trust between residents and government authorities
was a significant issue for Cape Town during the crisis, especially
given the long history of discrimination faced by black and
colored residents and the failure to redress these injustices
(Ziervogel, 2019). This tense relationship is one of the most
needed and crucial areas for improvement for the city (Edmond,
2019). One key focus should be on building a relationship
with Cape Town citizens and recognize them as legitimate
stakeholders in water management. This could lead to increased
citizen participation in water governance, which would help
reduce resistance to water laws (House, 1999; Priscoli, 2004;
Rodina, 2019). An inclusive water management will consider
the experiences and needs of the vulnerable communities within

its governance.

Reformed financial model

A major equity concern with the Day Zero policies
was the imbalance of financial burden, through the increase
in tariffs and removal of the FBW from non-indigent
households that ultimately disproportionately affected low-
income communities. Because low-income household usage did
not contribute as significantly to the water crisis, maintaining
FBW for a portion of the population based on income level could
help avoid new water costs that many poorer families faced.
Further, there is a need for new funding sources that do not
rely on the overconsumption of wealthy residents. Enqvist and
Ziervogel (2019) suggest a “rainless day fund” to help buffer
tariff funds during a crisis. In some cases, a fund provides
subsidies in disadvantaged communities in California (U. S.
Water Alliance., 2017), with varying degrees of success (Elmer,
2021). More established long-term funding would be required to
supplement tariff revenues, especially as future droughts place
a strain on water resources. Needed are both an investment in
water infrastructure and a reduction of water consumption by
wealthy households, and the financial system should make both
of these more feasible.

Continued focus on cultural shift through
communication targeted at wealthy residents
With climate change likely making water scarcity more
common, there ultimately needs to be a shift in the relationship
that wealthy urban residents have with water. Although the
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communication campaigns were successful in curbing water
consumption, targeted campaigns like that of “Day Zero” do not
always have long-term impacts, as people tend to forget about
hazards after a few years (Matikinca et al., 2020). Cape Town
cannot sustain its residential water consumption, which is 35%
above the global average (Heggie, 2020). While increased water
rates can result in conservation in residential water consumption
in similarly drought prone regions such as California, as
seen in the 2021-2016 drought [California Natural Resources
Agency (CNRA), 2021], and Australia (Cahill and Lund, 2013),
reduction success varies for different types of rate structures
(Zerrenner and Rambarran, 2017). Because tariff increases did
not have a significant impact on household water consumption
in this Cape Town crisis and can carry equity issues, other
solutions must be found or improved. Several studies suggest
that education and awareness campaigns, in combination with
water restrictions, and other development programs, reduced
water consumption significantly in Melbourne, Australia, and
in Zaragoza, Spain, during nine- and five- year droughts,
respectively (Bryx and Bromberg, 2009). While numerous urban
water use efficiency and conservation actions exist, further
improvement in consumption changes can come through
education and a long-term mindset shift, a difficult task.
However, without this paradigm shift, even with the investment
into new water sources and other efficiency solutions, the
country will eventually run out of drinkable water, as wealthy
citizens will resume water overuse, while low-income people
in the city will continue to lack affordable access to water and
sanitation services.

Conclusion

There are many lessons learned from Cape Town’s Day Zero
event that can inform water management and decision-making
of the South African government and other governments in
drought-prone regions. Overall, while the response made to
the water crisis in Cape Town avoided the worst-case scenario
in the short-term, policies and management decisions exposed
the framework of injustice that exists in water management
in South Africa, and further heightened many of the existing
inequalities. Future preparation for and response to water
shortages need to acknowledge the implications of policy on
various social groups, as well as the systemic issues that
have plagued low-income communities of color over the past
few decades. Governance processes designed to promote trust
and collaboration between citizens and government will only
be achieved through recognizing and working through the
challenges that all social groups face.

Additional studies are needed to dive deeper into the impact
of these policies on different social groups, different locations,
and different uses. For example, water restrictions likely had
a disproportionate impact on women, as domestic workers
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had to wash laundry by hand and travel farther for water
(Wallace, 2021). And as populations are segregated spatially
in different areas in and around the city, study on how the
policies affected different areas could also inform future water
management. Furthermore, full analysis of land use changes
and agricultural water usage is needed. Approximately 30,000
agricultural jobs were lost during the drought, and production
for major crops was down 20.4% from the 2017 to 2018
harvesting season (Parks et al., 2019). Research into the social
impacts on these different groups, would shed light on how
the drought event continues to affect vulnerable communities
and necessary industry (agriculture/farming), and how these
communities and farms are adapting. It is reccommended that
any future work on this event, and other similar events,
approaches the subject through a framework of Integrated
Water Resource Management (IWRM). Thus, an evaluation of
policy measures should include the deeply intertwined social,
economig, institutional, and technological contexts.

Perhaps most importantly, there is a need to further study
the impacts of water shortage in South Africa as a whole, as
the Western Cape is South Africa’s most equitable province
in terms of water access among social groups (Enqvist and
Ziervogel, 2019). Although water infrastructure is relatively
well-established in Cape Town, there is a need for increased
attention given to low-income areas in other parts of the country
that often have issues with water access and sanitation. In
2018, over five million South Africans lacked access to reliable
drinking water and 14.1 million people lack access to safe
sanitation, and less than half of households nationwide have
piped water in their homes (Department of Water Sanitation,
2019).

Although the Western Cape and Cape Town were the
main area of focus for “Day Zero,” other parts of South Africa
were hit hard by this drought and overall low water supply in
the past decade. For example, in 2019, rural communities in
the KwaZulu-Natal province were forced to go weeks without
municipal water, while the drought kept rainfall low and 35% of
municipal supply was being lost to theft and illegal connections
(Heggie, 2020). The Eastern Cape similarly saw thousands
of residents without water in 2019, with five municipalities
declaring drought disasters. The Gauteng province, where
Johannesburg and Pretoria are located, is dealing with a
decreasing water supply and a rapidly increasing population, as
the region’s daily consumption is rising rapidly—a daily increase
of 264 million gallons—while their next large dam will not be
completed until 2026 (Heggie, 2020). The Northern Cape is
facing serious drought implications for its agricultural sector,
with hot weather and low rainfall leading to desertification, crop
failures, and the wipeout of two thirds of the province’s game.
At least $40 million is needed in the province to alleviate the
impacts of the drought and to secure the more than 60,000
jobs that are dependent on agriculture (Heggie, 2020). Finally,
the Eastern Cape is currently dealing with record-level water
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shortages due to multi-year drought and poor management
(Rakhetsi, 2021). Water scarcity is a concern all over the country
and therefore must be a policy priority at all levels. Addressing
the future water problem for Cape Town should be a component
of the wider region, formulated as a national-scale strategy.
Lessons learned from Cape Town’s water crisis have
significant implications for other semi-arid regions around the
globe as they learn how to manage their own regional “Day
Zeros.” Cape Town may have been the first major metropolitan
city to almost run out of water, but undoubtedly, it will not
be the last. As local and national governments plan for future
water management, they can learn from the Cape Town crisis
about the importance of equitable water management, clear and
consistent communication with all stakeholders, and proactive
adaptation to climate change. Sustainable water policy must
consider all people, and disadvantaged communities cannot
be left behind. Water access is a worldwide issue, and all
regions must ensure that policy actions promote both long-
term sustainability and social equity, and do not prioritize water
access for the wealthy at the expense of the disadvantaged.
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Appendix

Appendix A Data links.

Daily rainfall: https: //www.weathersa.co.za/home/
aboutclimateatsaws

Daily dam levels: https://webl.capetown.gov.za/webl/
opendataportal /DatasetDetail? DatasetName=Dam%20levels
Aggregated data on Big Six dam levels, rainfall, and water use: https://cip.
csag.uct.ac.za/monitoring/bigsix.html

Cape Town water usage data: https://www.gov.za/sites/default /files/
gcis _document /201911 /national-water-and-sanitation-master-
plandf.pdf

Population data: https://www.capetown.gov.za/Family %20and
%20home/education-and-research-materials/data-statistics-and-
research/cape-town-census;

https://population.un.org/wpp/.
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