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ABSTRACT

Half of humanity now lives in cities and the net in-
flow of population into cities will continue. Among
all challenges faced by cities, the provisioning for
water and sanitation is probably the most pressing
one. From 2017 to 2018, the city of Cape Town in
South Africa frequently made itself media headlines
around the world, in many languages, for its severe
water shortage due to consecutive years of drought
that later resulted in a water crisis. Fortunately, the
potential “Day Zero” when the city would run out of
water, did not arrive. However, the crisis exposed a
lack of resilience in the city’s water supply system in
the face of ongoing climate change and a governance
gap for climate adaptation. Many cities, especially
those in the Global South, can learn from Cape
Town’s experience and lessons on how to enhance
governance to become more climate-resilient. Mark
New and Gina Ziervogel, the interviewees, have been
devoting themselves to studying about the Cape
Town drought, and working on establishing the Cape
Town Drought Response Learning Initiative. In this
article, they analyzed the influence of climate change
on Cape Town drought and the water supply system,
and suggested effective methods to address and
prevent the drought and water shortage. Ziervogel
briefly described her adaptive and water-sensitive
city framework while both of them revealed the role
of Cape Town Drought Response Learning Initiative
in making Cape Town more resilient.
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LIU Wei (LIU hereafter): The Cape Town drought in South Africa
was often considered a warning call for people around the world
about the serious impact of global climate change. How exactly
and how much did climate change contribute to the Cape Town
drought from 2017 to 2018? What is our best estimate on the
trend in the next decades?

Mark NEW (NEW hereafter): Water supply for the city of
Cape Town relies almost exclusively on surface water. The main
proximate cause of the recent drought was low rainfall over three
successive years, rather than surface evaporation caused by high
atmospheric temperatures. Was it due to climate change? The
short answer is — not entirely. We cannot say that this particular
drought was due to climate change, but it has increased the risk of
drought in this region.

We, as part of the World Weather Attribution consortium,
determined this fractional attributable risk using global climate
models. Our models estimate that the risk of a drought of this
magnitude has increased by roughly threefold compared with a
world without any climate change and will increase even to five-
or six-fold by 2040. While the drought like this is still a rare
event, it is becoming much less rare, something we might have
to deal with on quite a regular basis. It might even occur once
every twenty years, rather than being a “black swan” or once a
lifetime event. Climate change is not a thing of the future, instead,
it is happening already and impacts us today. We can no longer

postpone taking precautionary and adaptive actions.

LIU: How did the drought event escalate into a water crisis?
What can we learn from it to make the water supply system more
resilient to the increasing climate change risks and uncertainties,

especially in terms of the provisioning of water and sanitation?

NEW: The Western Cape Water Supply System (WCWSS),
mainly composed of dams and reservoirs, provides water for Cape
Town and its surrounding agricultural areas. The reservoirs are
entirely dependent on rainfall, making the system quite vulnerable
to climatic variability and change. The WCWSS was designed
to cope with droughts that might occur once every 50 years on
average. This may sound not bad, but the design was based on the
assumption of a stationary climate, whereas as we know it has
been changing. At the same time, human’s overall water demand
has been increasing due to a number of factors such as population
growth. Scenarios of how climate change affects the yields from
existing and the planned future augmentations will help us
understand when and how to modify the WCWSS development
plan to make it robust to climate change.
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On the demand side, negotiation with society for a social-
economic compact for higher tolerance of failure might be
needed. There is an economic cost with every increment in
supply augmentation, hence there is a trade-off and a negotiation
between engineering the system as climate-proof as possible
and the reliability of yield the system is going to provide.
Adaptive planning is needed and the first step is understanding
the sensitivity or vulnerability of the system, and incorporating
this by means of scenario planning and adaptation pathways.
We would possibly have been better positioned if this kind of
probabilistic or scenario-based analysis had been done right at
the beginning of the recent crisis and it really needs to become
a standard practice that is done on an ongoing basis, looking
well in advance and much more rigorously at the augmentation
options.

Planning is made tricky by uncertainty in both the supply
and demand sides. In my opinion, we need to embrace
uncertainty rather than to run away from it. Climate change
brings in additional uncertainty into those already uncertain
projections of the demand-supply balance — it is probably going
to change the timing with which certain supply augmentations
have to come in place, or might also change the relative
suitability of different augmentation options, as the robustness
and reliability of different options vary in a changing climate.
Therefore, rather than having a huge master plan for building a
massive water supply system that might become redundant, we
can think of a pathway where we have flexibility in decision-
making through time as we learn more and more about what
climate change is actually going to do.

Overall, the best option is probably some engineering to
augment supply combined with a social-economic compact to
agree to tolerate a slightly lower reliability, accepting going into
crisis mode possibly every 25 or even every 10 years, thereby
lowering the cost of developing water resource systems.

Gina ZIERVOGEL (ZIERVOGEL hereafter): One of
the main reasons Cape Town experienced this drought is
climate-related — the city’s water supply system was not
designed to cope with three consecutive years of below-
average rainfall. But on top of the climate drivers, a number
of other issues exacerbated the water shortage situation. As
one of the aspects, there were challenges in the governance of
the system. The national water department’s engagement with
the city was strained in terms of managing the WCWSS. This
really put pressure on the system because in previous years
restrictions were not enforced, and there had not been enough
understanding of water availability around who was using what
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water. That created some questions around water supply, such as
who was getting what and how much would be available.

For Cape Town to become more climate-resilient, we need
more systematic approaches. We need to understand not only
the environment but also the people in order to comprehend
the pressures on the system. A long-term view diversifying from
the reliance on the bulk of rainfall water to other water sources,
such as groundwater, springs, and rivers is also necessary. Long-
term funding is essential to support water infrastructure, as
during a crisis the quality of this infrastructure is critical to the
system performance.

Besides, we need to recognize the high inequality in the city
and take the water and sanitation needs of the urban poor, who
are effectively experiencing “Day Zero” daily, into consideration.
Diversity in the city and society is our strength, but to really
embrace a water-resilient city we need to take on all of these
perspectives.

LIU: From a governance perspective, what enabled us
to cope with the crisis and get out of it, and what were the
challenges that made it more extreme? What Kkinds of actions are
needed to make Cape Town more resilient to climate-induced
water stresses in the future?

NEW: We have different water management and supply
models in South Africa and coordination across levels is a major
challenge. In the Western Cape, we are very dependent on the
national Department of Water and Sanitation to be good at
what it does. But we have had a bit of problems over the last
couple of years during which period the national department
has essentially been malfunctioning. We found that it is the
dependence on the strategic water supply planning provided by
a malfunctioning national department that largely contributes to
the crisis we have right now. Knowledge and capacity gaps were
also a challenge. At the start of the drought, the way the city
government thought about the risk and vulnerability maybe was
a little bit simplistic. If some kind of scenario-based approach, or
at least some qualitative assessments of the likelihood of any of
these end states, were carried out, it would have then provided
a much stronger evidence base for critical decisions at the right
time to navigate away from highly risky end states.

ZIERVOGEL: The main challenges include poor
coordination between the spheres of government — city,
provincial, and national governments, and poor collaboration
between political representatives, technical experts, and strategic
managers. There are also capacity challenges, particularly with
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national Department of Water and Sanitation. There are also
some enablers, for example, the way city governments worked
with provincial governments to support businesses and local
and international expertise that was drawn on. Cape Town’s
water management department was able to work collaboratively
across different departments and with politicians to implement
responses. By developing these relationships and working
collaboratively, both within government and with residents and
business, there was a significant reduction in water use which
actually got us out of the crisis.

Overall, we need to strengthen partnerships. It is clear that
the responsibility for water issues can no longer be just the remit
of the city government. We have to collaborate across sectors
and scales. We also need to build systems and relationships of
mutual accountability for effective water management between
spheres of government, enhance horizontal management
between municipal departments and entities, and strengthen
leadership and the capacity to enable flexible and adaptive

decision-making.

LIU: You have proposed an adaptive and water-sensitive city
framework (Fig. 1)"". How did you come up with the framework
and how can other cities operationalize such a framework for
themselves?

ZIERVOGEL: I have always been interested in adaptation
to climate change — how people and organizations respond to
climate impacts and how hard it is to get people to prepare for
that, because it seems that only when they are directly faced
with it, they would then want to respond. For me, this drought
has been a really important opportunity when I have seen the
whole of Cape Town, from citizens across the board, businesses,
to the city and national government, recognize their lack of
preparedness to a significant climate impact. I really feel that
we need to use this opportunity to experience what needs to
be done in terms of climate change adaptation. We need to see
how important it is to put in place measures now. So I hope that
citizens who normally felt a bit disconnected from nature and
climate impacts, now have a lived sense of what it might mean
in the future, and therefore how important it is to get ready for
future change.

Based on our experience, we came up with a synthesis of the
key lessons for various stakeholders and processes, and a number
of recommendations. We mapped the lessons in the adaptive and
water-sensitive city framework so that it is easier to navigate
through these lessons and link them to the recommendations.
For other cities which might face similar challenges, they need to
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develop a vision and long-term strategy for what a water-sensitive
city might look like in their specific context, along with associated
resources. Climate change should be explicitly incorporated

into water demand and supply forecasts and scenario-based
planning for water resources to identify priorities for adaptation.
It is important to be precautious and assess the leadership and
adaptive capacity within the municipality before a crisis hits, so

that resources can be mobilized quickly to address the gaps.

LIU: Since over a year ago, you have been working on
establishing the Cape Town Drought Response Learning Initiative
(CTDRLI)". Can you briefly introduce the initiative and what the
role it plays in making Cape Town more resilient?

NEW: Climate change science is continually evolving; the
evidence base is growing all the time and the ability to model
the climate is improving. On the adaptation side, there is an
emerging experiential knowledge base as people are trying things
with regard to climate change adaptation. From a viewpoint of
research and knowledge systems, we really have to be working
hard to document what is happening to find out what works and
what does not work, learn and reflect from mistakes, and build
that knowledge base, so that we are enabled to make much better
adaptation decisions as we go forward. It is not only about the
climate change science evolving, but about our own knowledge
of how to respond to what is evolving as well. The CTDRLI
and Film Library are such attempts to build knowledge base for
Cape Town, and it is a joint effort between African Climate and
Development Initiative, Conversations that Count, and CineSouth
Studios.

ZIERVOGEL: CTDRLI seeks to document (including
recording videos) and capture significant lessons learnt from the
2017 ~ 2018 drought crisis when the memories are still fresh in
people’s minds. There is a window of opportunity here to learn
from the crisis and draw on people’s recent experience, about
climate change and its associated risks, uncertainties, impacts, and
the importance of enhancing preparedness and adaptive capacity
ahead of time. The videos from the perspective of different people
give us a chance to reflect on what happened. They also provide a
point of engagement for other people and organizations to reflect
on the drought and make deliberate changes that can help to
make us more resilient as a whole. LAF
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