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ABSTRACT

Cities are growing at a rapid rate and climate change is affecting them, which makes
that they are facing major water management challenges. Therefore, the following question
is asked in this paper: “How does sustainable water management relate to the development
of urban strategies, what are the difference and similarities in this for Cape Town, Los
Angeles, Barcelona, and Sydney with regards to their climate strategies and what can they
learn from each other?” In water management the main focus is on adaptation and the
environmental aspect of sustainability. Therefore, these indicators will be studied, together
with the issues that the cities focus on. The cities are compared by looking at their climate
strategies. All of the compared cities have a main focus on adaptation and that public
participation is equally mentioned, but there is a difference in the policies on mitigation.
Sydney and Los Angeles can implement carbon sinks as mitigation policy. Environmental
sustainability is the most focused on and most cities also have a large focus on the economic
aspect of sustainability. The focus on social sustainability should grow in all the cities to
make sure that everyone has equal water challenges. Los Angeles and Sydney should
improve the most by looking more at the water quality. All cities have a main focus on the
issue of droughts, but it is important for the cities to combine it with floods. Cape Town also
needs to start to look at their coastal plan with urgency. Overall, there is a good basis in
sustainable urban water management to be found, yet the cities can still learn from each
other and there should be more focus on mitigation, social sustainability, and coastal issues.

Key Words: Climate Change - Urban Strategies - Sustainability - Water
Management - Cape Town - Los Angeles - Barcelona - Sydney
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INTRODUCTION

Around half the pollution is living in cities, while they only take up 2.8% of the
global land area (Dodman et al., 2031). The populations of cities are still growing which
makes for major water management challenges (Yang et al., 2016). This has to do with the
fact that the urban areas have a lot of water usage. Next to this, climate change is increasing
these water management challenges as it will increase extremes, as droughts and floods
(Jalota et al., 2018). Next to this, the coastal cities also have to deal with the rising sea level
due to climate change. Urban sustainable water management is largely focused on the
constraint of the resource and climate change (Bell, 2020).

These densely populated cities create problems, but also opportunities. The urban
centres give opportunities for sustainability as it is seen that the countries that have the most
sustainable economic growth are also the ones that are the most urbanised (Dodman et al.,
2013). The reason that the cities provide this drive in sustainability is due to the
opportunities for different social and cultural activities, and the fact that a lot of innovations
in science, technology and education take place here. The actions that are taken in the urban
areas do not only affect the urban areas, but they also have implications for the rest of the
world.

The fact that cities are facing these major water challenges, while they are also the
centres for sustainable development, makes that it is useful to study their strategies. Cities
have major differences between each other in for example institutional structure and
economic development, which influences their policies (Wolman, 2019). This makes that
cities develop different policies and have a lot to learn from each other. Due to the rising
issues in water management, it is also found that more comparative research is needed on
this topic (Wescoat, 2009). The selected cities have not yet been compared and this study will
therefore add to the knowledge on sustainable water management and what the cities can
learn from each other.

The main question of the research will be:
“How does sustainable water management relate to the development of urban strategies,
what are the difference and similarities in this for Cape Town, Los Angeles, Barcelona, and
Sydney with regards to their climate strategies and what can they learn from each other?”

The sub-questions that will be answered in the research are:

1. What does sustainable water management mean for making urban strategies in

cities?

2. How is it possible to compare the different climate strategies on sustainable water
management?

3. What are the sustainable water management climate strategies from the compared
cities?

4. Where do they differ from each other and on what points are they the same?

5. What can the compared cities learn from each other?

The thesis will first study the theoretical framework that comes with the research
question which will explain all the concepts and is followed by a conceptual model. After
this, there a hypothesis will be given, and the methodology will be explained. Then, all four
cities will be investigated and then compared using a content analysis. This comparison will
lead to the conclusion of this report.



THEORETICAL FRAMEWORK

Firstly, it is important to define the concept of sustainable water management.
Sustainable water management will be explained as water that is managed in such a way
that it satisfies the changing demand, both human and environmental, now but also in the
future (Pearson et al., 2007). This has to be done while maintaining the ecological and
environmental integrity the water has or should have.

Sustainable water management is integrated into sustainable urban strategies. These
strategies are developed to create cities that are beautiful, healthy, and ecological satisfying
(Leyzerova et al., 2016). The strategies should be achieved by the officials, but also by the
residents of the city. The strategies are there to ensure a better quality of life. They are
focused on finding a balance between the natural environment and the city itself. With
sustainable urban strategies, it is important to turn a part of developed land back to its
natural state as this will get rid of the human-created pollution in that area. The changing of
this land can not only be done while looking at the environment, but it also should study the
economic and social aspects that come with it. Sustainable water management is currently
focused on the constraining of the resource and climate change (Bell, 2020), but this should
also be done in a sustainable urban way. This means that cities should improve while also
managing the water.

The kind of policies that the cities use in these strategies is relevant. The main kind of
climate policies are mitigation, adaptation, and public participation (Jiang et al., 2020). In
sustainable water management, the focus is primarily on adaptation (Mata & Budhooram,
2007). There is also some focus on public participation, but the focus on mitigation is
restricted. This makes that the indicator is interesting to study. Mata & Budhooram (2007)
define the different kinds of policies. Climate mitigation is about reducing greenhouse gas
emissions, examples of mitigation in water management are the usage of hydropower and
the reduction of energy in irrigation systems. Climate adaptation is about adjusting the
facility and environment to avoid or control the negative outcomes of climate change. This
can be done by plans on efficient water usage and/or by creating reservoirs. Policies that
focus on public participation are about informing the public on climate change, but also on
involving the people in the policies. Day Zero is a good example of this, as Cape Town
managed to reduce its residents water usage so much that the city did not run out of water
(LaVanchy et al., 2019). Cities must have policies of all kinds as water management has a
broad focus and there are still quite some uncertainties. By having a broader focus, the
urban strategies will become broader and uncertainties have to be taken into account in
these strategies.

Sustainability is defined by multiple aspects, the social, the economic and the
environmental aspect (Klopp & Petretta, 2017; Pires et al., 2017). Planning and policy-
making issues have become more and more focused on the protection of natural resources,
climate change mitigation and other aspects of environmental sustainability (Finn &
McCormick, 2011). This is because the environment is seen as a critical component of the
larger idea of sustainability. There is an interconnection between the environmental,
economic, and social aspects of sustainability. However, it is important that planning is not
only focused on the environmental part but that the holistic idea of planning for
sustainability is taken into account. It is relevant to see if indicators, but also plans and
policies, actually include all of the aspects of sustainability (Pires et al., 2017). Pires et al.
(2017) identify the different kinds of water sustainability. Social water sustainability will be
defined as the access to water of a drinkable quality and the needed quantity for human
needs. This means that enough water of a good quality is equally distributed among the
population. It should also not harm any cultural important landmarks or hurt norms and
values and the whole population should be protected against the rising issues. Economic
water sustainability can be defined as the handling and efficient use of water that should
promote urban and rural development. It can also be about implications that generate
economic income, like fines. Environmental water sustainability will be defined as the
appropriate protection of natural resources taking into account the soil, biota, and water
itself. It is also about the protection and/or restoration of healthy ecosystems.



The issues that occur due to climate change in cities are mainly droughts and floods,
due to a change in precipitation (Bell, 2020). Yet, a lot of cities are also located at the coast
due to the great biological productivity of these areas (Goodarzi et al., 2016). The coastal
areas are also very important in sustainable water management as they are vulnerable areas
that are affected by social and economic conditions. All three, floods, droughts, and coastal
issues, are influenced by climate change and must be considered while developing urban
strategies for coastal cities (Organization for Economic Cooperation and Development,
2013).

In the creation of urban strategies, it is important that all three of the different
indicators are present. This means that strategies should include different kind of
policies/ measures, focus on all types of sustainability, and take all the arising issues into
account. Urban water management strategies have to focus on different aspects of water,
such as water supply, wastewater treatment, flood protection, urban drainage, and the
preservation of surface and underwater resources of a city (Jalilov et al., 2018). The strategies
should also take measures on the supply and the demand aspect of water management
(Dalhuisen et al., 2010). The supply side of water comes with two kinds of uncertainty that
should be considered, hydrological and technical uncertainty (Shabani et al., 2020).
Hydrological uncertainty is about the instability of nature, so the amount of rainfall, the
frequencies, and the duration of drought periods. The technical uncertainty is about the
creation of new technologies, but also about the flaws in existing technology. On the
demand side of water management there are also uncertainties. These come from
socioeconomic aspects, laws, and regulations. Examples of this are population growth and
the usages of water per capita. Urban strategies should maintain a balance between the
supply and the demand side of water.
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HYPOTHESES

The research hypothesis is that there will be some differences in the kind of policies
and/or plans that the cities have. It is expected that all cities will have a main focus on
adaptation, but there should be some differences in the amount of mitigation and public
participation policies. It is expected that Cape Town will have a bigger focus on public
participation, in comparison, as that is how they dealt with “Day Zero’.

There should also be differences in the kind of sustainability because the cities will
probably have different focuses on sustainable urban water management. Therefore, some
cities will focus more on the economic aspects of sustainable urban water management
where others might focus more on the social or environmental aspects. This difference in
focus is important to find as, in the end, all three aspects need to be integrated to reach a
good sustainable urban water management program.

Between the cities, there will also be different focuses on droughts, floods and coastal

issues. It is expected that Sydney will have the largest focus on floods as they have the
highest amount of precipitation.

METHODOLOGY

With the research question: “How does sustainable water management relate to the
development of urban strategies, what are the difference and similarities in this for Cape
Town, Los Angeles, Barcelona, and Sydney with regards to their climate strategies and what
can they learn from each other?” It is important to use primary data collection from the
climate strategies of the four different cities, as this provides the official climate strategies of
the cities. While going through these documents carefully all spatial policies that are about
sustainable water management will be copied into an excel file. In this file, every policy will
be coded on all three indicators. The first indicator that they will be assessed on is the kind
of policy it is. They will receive a 1, 2, or 3 on this where 1 stands for mitigation, 2 stands for
adaptation, and 3 stands for public participation. The definition of the three kinds of policies
is given in the theoretical framework. The second indicator that the policies/ measures will
be assessed on is the kind of sustainability. For this a policy/measure will receive an A, B,
and/or C, with A being social sustainability, B being economic sustainability and C being
environmental sustainability. The kind of sustainability is defined as mentioned in the
theoretical framework. The last indicator that will be looked at for each policy/ measure is
on which of the water management issues it focuses on. For this each will get an I, II, and/or
I with I being floods, II being droughts and III being the coast.

The usage of coding is chosen due to the many options that it gives. By coding, it is
easy to compare the cities, see if there are linkages between the codes and it gives great
opportunities to generate figures. As the primary data that is used is text this is also the most
logical option.

The cities are selected by looking at cities that are coastal and have drought and flood
issues arising due to climate change. Of these cities it is important that the documents that
are published are in a language that you can understand, in this case English or Dutch. The
cities are all located on different continents and it is important that the strategies are not too
old. Cape Town was chosen as this city had already battled Day Zero (LaVanchy et al., 2019)
and it seemed interesting to see what their whole strategy looked like. Barcelona’s climate
strategy is found to be one of the best in Europe (European Union News, 2018) and was
therefore chosen. Los Angles and Sydney were chosen on respectively North America and
Australia. These cities face the same issues in water management and all together they create
a differs group of cities.



The documents that will be used are all PDFs and are all written in English, they are
the following;:

- Five-Year Integrated Development Plan: July 2017 - June 2022

- Cape Town Resilience Strategy

- A Greater LA: Climate Action Framework

- BCN Climate Plan 2018-2030

- Adapting for Climate Change A long term strategy for the City of Sydney
- Environmental Action 2016-2021 Strategy and Action Plan

The data for Cape Town, Barcelona, and Sydney was found on the websites of the
municipalities. For Los Angeles, the data was found on the website of “a greater LA” as the
creation of this policy document was outsourced by the municipality. For Los Angeles and
Barcelona, there was only one strategy used each and for Cape Town and Sydney there were
two strategies used to get a clear overview. By taking two documents for the other two cities
the number of policies/measures are around the same and the depth of focus as well. ‘A
Greater LA” worked together with the municipality, which makes that all four cities have
documents that are used by the municipality. Therefore, the quality of the strategies is
comparable. The quality of the strategies can also be seen as good, as the strategies are
actually used by the cities to improve them.

As there are no documents or other data used that contain private information there
are no ethical considerations that need to be considered. The documents used are already
public.



RESULTS

In this chapter, the results from all four cities will be presented following by a short
comparison of the results. With all four cities, there will also be some context given about
the reason that the strategy was developed or what reaction came after the strategy was
released.

CAPE TOWN

Cape Town in a city on the South West coast of South-Africa
and has a population of 4 million dispersed over an area of 2461
km?2. The city has a Mediterranean climate with an average
temperature of 17°C and 213.4 mm of precipitation per year.

Climate change will affect the city in the following ways
(City of Cape Town, 2017):

- Decrease in annual average rainfall and a changed
seasonality of rainfall

- Anincrease in mean annual temperature FIGURE 2 CAPE TOWN (CREATED
- Anincrease in average wind and maximum wind strength ~ WITH MAPS OF ARCMAP
- Anincrease in both intensity and frequency of storms (in ONLINE)

land and coastal)
- Rising sea level

The five-year integrated development plan: July 2017 - June 2022 was published in
June 2017. At this time Cape Town was suffering from the worst drought in centuries
(Agence France Presse, 2017). This was the third year in a row that there was a severe
drought happening in the city. Residents were only allowed to use water for essential
cleaning, cooking and drinking. For essential cleaning, they asked people to shower for two
minutes only and to only flush the toilet when it was really necessary. These three seasons of
droughts were the reason for the climate strategy (City of Cape Town, 2017). In the same
month, Cape Town was also announced the most biodiverse urban area in the world
(Chambers, 2017). The city was at that point home to approximately 3000 species of plants,
361 birds and 83 mammals. The biodiversity is however in danger due to the growing
population. In August 2019, the Cape Town Resilience Strategy was published, and this did
not go unnoticed. This is because Cape Town is one of only 13 cities in Africa that is taking
measures on climate change (Rebelo, 2020). Even though, Africa will be the continent that is
facing the most chance due to climate change. Critics said that the strategy is in the right
direction, but that there are some gaps when looking at the nature aspect.

When studying the results that are found in the strategies of Cape Town looking at
sustainable water management, it is found (Figure 3) that there is a main focus on
adaptation, which is expected. There is also quite a large focus on public participation and
some policies/ measures on mitigation. For the kind of sustainability (Figure 4), it is seen
that the main focus here is on the environment, but economic and social sustainability are
also focused on quite a lot. The issues that the city is facing in water management (Figure 5)
the main focus is on droughts, but floods are also focused on a lot. There is little focus yet on
coastal issues, but it is said that the city is creating a plan for this.
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FIGURE 3 KIND OF POLICY/MEASURE CAPE TOWN
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UNITED

LOS ANGELES N

Los Angeles is a city at the South West coast of the United
States of America and has a population of almost 4 million people
in 2020. These people are distributed over 1302 km2. The climate of
Los Angeles is a Mediterranean climate, with an average
temperature of 18.3°C and average precipitation of 379 mm.

,,,,,,

Climate change will affect the city of Los Angeles in the
following ways (Los Angeles Regional Collaborative for Climate
Action and Sustainability & LA County Metro, 2016):

FIGURE 6 LOS ANGELES
(CREATED WITH MAPS OF

- Incr in extreme h
crease 1in extreme heat ARCMAP ONLINE)

- Rising sea levels
- Intense droughts and floods
- Less available drinking water

A Greater LA climate action framework was published in December 2016, and a
month before this the Bureau of Reclamations released the Los Angeles Basin Study
(Targeted News Service, 2016). This study looked at the potential impacts of climate change
on the basins in the area. It was mentioned that it is important for Los Angeles to look at
local water supplies, as it is now heavily reliant on imported water. At this time, US
companies were also trying to convince the president-elect, Trump, to not abandon the Paris
Climate Agreement (The Frontrunner, 2016). In January 2017, just after the publication the
US jurisdiction also published an implementation plan to meet the water quality standards
(US official News, 2017). At the end of January, the state of California released that they
would fight back to make sure that the climate action plans will stay in place after the
president said to eliminate them (Xinhua General News Service, 2017).

When studying the results found in Los Angeles you can again see the main focus on
adaptation (Figure 7). The focus on mitigation is very small here, as it is only 2% of all the
policies/ measures. In Figure 8 it is seen that the focus on the environmental and the
economic aspects of sustainability is equal. The focus on social sustainability is relatively
lower. The main issue that the city focuses on is droughts (Figure 9). There is an equal focus
on coastal issues and floods.

Los Angeles

m Mitigation
m Adaptation

m Public participation

FIGURE 7 KIND OF POLICY/MEASURE LOS ANGELES
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Los Angeles

ENVIRONMENT 68%

ECONOMIC 68%

SOCIAL
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FIGURE 8 KIND OF SUSTAINABILITY LOS ANGELES
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BARCELONA

Barcelona is a city in the North-East of Spain located
between the Mediterranean Sea and the Coastal Mountain Range.
The city is very densely populated with a population of 1.6 million
living in an area of 101.3 km2. The climate is a Mediterranean
climate with an average temperature of 17.6°C and an average of
587 mm of precipitation per year.

Climate change will affect Barcelona in the following ways

(Ajuntament de Barcelona, 2018): FIGURE 10 BARCELONA
(CREATED WITH MAPS OF
- A higher mortality of elderly people and children due to ARCMAP ONLINE)
heat
- Due to higher temperature more disease-bearing animals
will come

- More discomfort due to heat

- Emergency situations will increase due to heat waves, flooding, droughts or fires
- A scarcity of water due to droughts

- Ahigher energy demand due to extreme temperatures

- Disappearance of species and landscapes

- Loss of beaches

The biggest challenges of these are the rising temperatures, reduced availability of
water, increased flooding, and shrinking beaches.

The BCN Climate Plan 2018-2030 was released in March 2018. In April of 2018
Barcelona hosted the climate week (Premium Official News, 2018). The climate week was
about different topics related to climate action in the Mediterranean area and allowed for
different actors to exchange ideas on how to tackle the challenges. In April, FC Barcelona
also got a green light for building their new stadium (European Union News, 2018). The roof
of the new stadium will catch rainwater which will be used to water the pitch and will use
solar energy to grow the grass (Adrian Addison, 2018). This new stadium is already in line
with the new climate plan. In October 2018, it was released by the European Union that
Barcelona was one of the cities to receive funding for their innovative climate change
solutions (States News Service, 2018). The Major of Barcelona also mentioned that one of the
pillars of the climate plan is climate justice (The Bangkok Post, 2018).

When looking at the data that is found in the climate plan of Barcelona, it is again
found that the main focus in the kind of policies/actions is on adaptation (Figure 11). There
is however also quite some focus on mitigation and public participation. In Figure 12 it is
seen that the main focus in Barcelona is on the environmental aspect of sustainability. The
economic aspect of sustainability is the least focused on in this case. Barcelona mainly
focuses on droughts (Figure 13), then on the coastal issues and the least on floods.
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Barcelona

m Mitigation
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m Public participation

FIGURE 11 KIND OF POLICY/MEASURE BARCELONA
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FIGURE 12 KIND OF SUSTAINABILITY BARCELONA
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SYDNEY

Sydney is a city at the east coast of Australia and the City
of Sydney has a population of 200,000 people over an area of 25
km?. The Metropolitan area of Sydney is a bit bigger with a
population of 5.3 million people spread out over 12,367.7 km2. The
climate of Sydney is a humid subtropical climate with an average
1,147 mm of precipitation per year and a temperature of 18.5°C.

The city will be affected by climate change in the following

ways (City of Sydney, 2017a): FIGURE 14 SYDNEY (CREATED

) WITH MAPS OF ARCMAP ONLINE)
- Increase in average temperature

- Anincrease in extreme heat days

- Anincrease in air particulates and pollution

- Increase in rainfall intensity and storm events

- Continued variability in annual rainfall

- Anincrease in bushfire conditions

- Anincrease in drought conditions

- Anincrease in sea level and the extent of coastal inundation

The Adapting for Climate Change, a long term strategy of the City of Sydney was
published in 2017, and the Environmental Action Plan was published in March 2017. In
February 2017 the hottest day was measured at 42.9°C, which was the hottest day in 35 years
(Lagan, 2017). In that summer, there were hundreds of people who went to the hospital for
heat-related issues. In March 2017, scientists said that the hot summer is due to climate
change and that the city is not prepared for the increasing temperatures (Wahlquist, 2017).
The scientists hope that the city will start to take real action against climate change as it is
known what needs to be done. At this point the world was looking at the Paris Agreement,
and what to do with the fact that the USA is not participating anymore (Westcott & George,
2017). In March Sydney also participated in Earth Hour and turned off the light on the
Opera House to raise awareness for climate change (Ardhali, 2017).

When looking at Figure 15, it is seen that the City of Sydney is not focussing on
mitigation policies/measures at all. The main focus is as expected again on adaptation. In
Figure 16 it is seen that the city has an almost equal focus on the environmental and
economic aspects of sustainability. When looking at the water management issues it is seen
that the main focus is on droughts and floods (Figure 17). This is kind of expected as Sydney
has the most amount of precipitation. There is little focus on the coastal issues and social
sustainability.
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m Mitigation
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FIGURE 15 KIND OF POLICY/MEASURE SYDNEY

Sydney

ENVIRONMENT 83%

ECONOMIC 77%

SOCIAL 17%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

FIGURE 16 KIND OF SUSTAINABILITY SYDNEY
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COMPARISON

In this chapter the results of the different cities will be compared and the
applicability of the policies in other cities will be evaluated.

KIND OF POLICY/MEASURE

When looking at the kind of policy/measure that the cities have (Figure 18) it is
noticeable that adaptation is the most common. This was expected as it was also found in the
literature. All the cities have some focus on public participation, but there are no big
differences in these kinds of policies. As expected, the focus on mitigation is the smallest, yet
it is remarkable to see that Sydney has none of them and Los Angeles has almost none of
them. For both cities it would be smart to look at Barcelona, but also at Cape Town to see
what kind of mitigation policies/ measures there are possible in water management.

Sydney
Cape Town
Los Angeles

Barcalona

0% 20% 40% 60% 80% 100%

m Mitigation =~ w Adapatation w Public participation

FIGURE 18 COMPARISON KIND OF POLICY/MEASURE

The first kind of policy/measure that is focusing on mitigation in water management
is the use of hydropower as an alternative energy source. Barcelona is the only one that
implemented this in their strategy, while all the cities have the option the use it. This is due
to the fact that all cities are located between mountains and the sea, with rivers going from
the mountains to the sea. In the plans of Barcelona and Cape Town, they are also looking at
the carbon sinks and how to protect and/or restore them. In the plan of Barcelona, they also
wanted to create more biodiversity in the reefs to stimulate the amount of carbon that can be
taken up by the ocean. For Los Angeles, it is definitely possible to restore the carbon sinks in
the area and try to create a more biodiverse reef. In the case of the City of Sydney, they are
able to implement these strategies in their area, but it might be more useful to do these
implementations with more municipalities in the area so that the whole metropolitan area is
participating and the impact will be larger.
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KIND OF SUSTAINABILITY

When looking at the kind of sustainability that the cities focus on (Figure 19), the
main focus of all the cities is on environmental sustainability. This was expected as the
literature also had found this, yet, expectantly, in Los Angeles, there is an equal focus on the
economic aspect of sustainability. When looking at economic sustainability Sydney and Los
Angeles take the lead in this with Cape Town following close. Barcelona however does not
have a lot of focus on the economic aspect of sustainability. Looking at social sustainability,
Cape Town has a big focus on this and so does Barcelona. Los Angeles and Sydney have a
lot less focus on this aspect of sustainability. It is surprising to see that social sustainability
scores a lot lower compared to the economic and environmental aspects.
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FIGURE 19 COMPARISON KIND OF SUSTAINABILITY

Looking at the economic sustainability options in water management it is important
to see what Barcelona could implement more. When looking at Sydney the main difference
seems to be that almost all of the policies/ measures are focused on urban planning, whereas
in Barcelona there are also quite some policies/ measures that do not actually create a change
in the urban design. For Barcelona, it is possible to create more policies/measures on this.
Looking at Los Angeles there is also a focus on how to create a sustainable fishery, which
might be interesting for all the cities to look into. All the cities do have fishing activities and
by looking at this in an economic and environmental sense this can become a sustainable
industry.

When looking at the social aspect of sustainability in water management, Sydney and
Los Angeles could learn some things from Cape Town and Barcelona. In Cape Town and
Barcelona, these policies/ measures mainly focus on making sure the quality of the water is
good, and on making sure there is enough water available (in dry periods). In Sydney, there
is no focus on the quality of the water, which probably indicates that this is not a real
problem right now but implementing a policy to monitor the water quality is also a good
idea. For both Los Angeles and Sydney, it would be smart to look at Cape Town as they
have the water sensitive urban design principle. This is made so that all urban design is low
in water usages and also ready to experience heavy rainfall. This is a social policy as it gives
equal protection against floods for everyone and makes sure that enough water remains for
human usages. Even Barcelona could look at this principle to implement it. The reason that
this social focus is missing in Los Angeles can be because the strategy is created by a
company instead of a governmental organisation.
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ISSUE FOCUS

When looking at Figure 20, it is seen that all cities have quite a large and equal focus
on droughts in their strategies. Cape Town and Sydney also have a large focus on floods.
Especially for Sydney, this was expected as it has the highest amount of precipitation. In
comparison, Los Angeles and Barcelona have a lot less focus on this. Looking at the coastal
issues that are arising Los Angeles, Barcelona, and Sydney, are focusing the most on this and
Cape Town should look at these cities for inspiration. Cape Town is aware that their coastal
focus is still lacking and have announced that their coastal policies should be released this
year. It is however remarkable that one city is, for now, choosing to almost ignore the coastal
issues in their urban strategies.
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FIGURE 20 COMPARISON ISSUE FOCUS

When looking at the main difference between Cape Town and Sydney, and Los
Angeles and Barcelona, is the fact that a lot of the policies/ measures focusing on droughts
are also looking at floods in Cape Town and Sydney. It would be smart for Los Angeles and
Barcelona to look at how to create measures that are both useful for dry periods as for flood
events.

Los Angeles and Barcelona noticeably had a chapter dedicated to the coastal issues
and are the cities with the most focus on this. Especially for Cape Town it would be smart to
add this to their strategy. Both Barcelona and Sydney have the focus on making sure that in
events of heavy rainfall, not all the water is just going into the ocean. Barcelona also has
policies to create a more biodiverse reef and to make sure that the coast will not disappear
due to sea-level rise. Los Angeles has policies on the maintaining of coastal resources such as
lagoons and wetlands. All three of the cities have policies on making sure that the coast will
be adapting to climate change. Cape Town can implement most of these policies, but the one
for coastal resources is only useful if they have these.
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CONCLUSION

In this paper the following question is answered: How does sustainable water
management relate to the development of urban strategies, what are the difference and
similarities in this for Cape Town, Los Angeles, Barcelona, and Sydney with regards to their
climate strategies and what can they learn from each other?

First, it is needed to understand what the important aspects are to develop
sustainable water management in urban strategies. Multiple factors play a role in
sustainable water management. Implementing policies/ measures should improve the
overall city to be an active part of the development of urban strategies. The polies/ measures
need to include adaptation, public participation, and mitigation actions. At this moment
there is a focus on the adaptation part in water management. Next to this all three the
aspects of sustainability should also be considered. These are social, economic, and
environmental sustainability, where right now the focus is on the environmental aspect.
Then it is also important to look at all the different issues that the city is facing in water
management. In this report that being floods, droughts, and coastal issues. For sustainable
urban water management, it is also needed to look at the supply and demand side and the
uncertainties that are connected to water management.

When comparing the four cities it is seen that they all indeed carry the focus on
adaptation and the environmental aspect of sustainability. This is in line with the found
literature on this. Barcelona and Cape Town also have some mitigation policies that could be
implemented in the other cities. These are policies to protect/restore carbon sinks and the
use of hydropower. They all have almost the same focus on public participation. Barcelona
has less of a focus on the economical aspect of sustainability, because less of their
policies/ measures promote urban development. When looking at social sustainability Cape
Town and Barcelona take a lead in this. Sydney should look at their policies/ measures to
measure the quality of water. For all the cities it would be smart to look at Cape Town and
their water sensitive urban design principle. It is interesting that economic sustainability in
some cities had the same focus as environmental sustainability, as this was not expected. All
the cities have the focus on drought issues in the cities, yet in Cape Town and Sydney these
are combined with the flood policies/measures. It would be smart for Los Angeles and
Barcelona to look at how they can combine this more. Cape Town should look at Los
Angeles, Barcelona, and Sydney for the coastal policies/ measures. Cape Town could create
more reefs, maintain the coastal resources, and keep the beaches from sinking due to sea-
level rise.

As mentioned, the main focus of the cities is in line with the found literature, but
after conducting this research it is found that all of the cities have quite a low focus on social
sustainability. The literature clearly states that the focus should be on all three aspects and
therefore it is important sustainable urban water management also focuses on this.
Increasing the focus on social water sustainability would mean that the whole population in
the city will have equal access to drinkable water, but also all of them will be protected to all
of the arising issues. This is important as a lot of the time poor people do not have equal
access, nor equal protection.

Half of the cities seem to completely ignore the fact that there are possibilities for
mitigation policies in water management. Even though it was expected that there would be
little focus on this, awareness should be raised so that urban strategies can include this to
make it more complete. By mitigating climate change as much as possible the effects will
stay minimal and therefore, they are also needed in water management. While the theory
shows that coastal issues are in fact important in sustainable water management and that
they should be included in the urban strategies not all cities have done this. Coastal issues
should be included in these plans so that the city is prepared for all of the arising issues.
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All of the indicators have some policies/ measures which gives hope for sustainable
urban water management. It is important that the cities that have comparable issues look at
each other to fill in the gaps in their policies. Overall, there is a good beginning, but there are
most definitely still improvements to be made in all cities around the world.

The biggest issue that the research encountered is the fact that the City of Sydney is
way smaller than the other municipalities and it would be better if they were all the same
size. It would also be a good idea to look at cities from South America and Asia to see it they
have other policies/ measures; however, these documents were not published in English.
The method of coding made it possible to compare the cities, but there is always the change
that some things were missed in the strategies, by conducting this research with more
people the chance of this happening becomes smaller. For future research it would be
beneficial to look at how the policies/ measures from the other cities can be implemented. It
would also be nice to do this kind of comparison with other cities and include the other
continents.
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APPENDICES

APENDIX 1 - RAW DATA CITIES

Total amount of policies/ measures about water management in Cape Town was 33.

TABLE 1 RAW DATA CAPE TOWN

Times mentioned Score
Mitigation 2 6.06%
Adaption 24 72.73%
Public participation 7 21.21%
Social sustainability 18 54.55%
Economic sustainability 20 60.61%
Environmental 27 81.82%
sustainability
Floods 22 66.67 %
Droughts 24 72.73%
Coastal 5 15.15%
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Total amount of policies/ measures about water management in Los Angeles are 56.

TABLE 2 RAW DATA LOS ANGELES

Times mentioned Score
Mitigation 1 1.79%
Adaptation 45 80.35%
Public participation 10 17.86%
Social sustainability 18 32.14%
Economic sustainability 38 67.86%
Environmental 38 67.86%
sustainability
Floods 19 33.93%
Droughts 36 64.29%
Coastal 21 37.5%
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Total amount of policies/ measures about water management in Barcelona are 38.

TABLE 3 RAW DATA BARCELONA

Times mentioned Score

Mitigation 4 10.53%
Adaptation 26 68.42%
Public participation 8 21.05%
Social sustainability 21 55.26%
Economic sustainability 18 47.37%
Environmental 29 76.32%
sustainability

Floods 10 26.32%
Droughts 21 55.26%
Coastal 15 39.47%
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Total amount of policies/ measures about water management in Sydney are 30.

TABLE 4 RAW DATA SYDNEY

Times mentioned Score
Mitigation 0 0%
Adaptation 26 86.67 %
Public participation 4 13.33%
Social sustainability 5 16.67%
Economic sustainability 23 76.67 %
Environmental 25 83.33%
sustainability
Floods 19 63.33%
Droughts 20 66.67 %
Coastal 9 30%
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APENDIX 2 - COMPARISON OF THE RAW DATA

The table below shows how the cities score compared to each other. Red means very
low, orange means lower wanted and green means high enough, or high on that certain
indicator.

TABLE 5 RAW DATA COMPARISON

Cape Town Los Angeles Barcelona Sydney

Mitigation

Adaptation

Public
participation

Social
sustainability

Economic
sustainability

Environmental
sustainability

Floods

Droughts

Coastal
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This table shows the average scores on all the indicators.

TABLE 6 AVERAGES ON EACH INDICATOR

Average

Mitigation 4.59%

Adaptation 77.04%
Public participation 18.36%
Social sustainability 39.66%
Economic sustainability 63.13%
Environmental sustainability 77.33%
Floods 47,56 %
Droughts 63,74%
Coastal 30,53 %
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