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The climate is changing, and the rate of this change is likely to 
increase within the coming years. The eff ects of climate change 
can be seen on a global scale : weather extremes such as storms, 
hurricanes and other storm surges. These types of events are 
becoming increasingly common and the eff ects include extreme 
rainfall, extreme tidal changes and the overfl owing of rivers. 
Urban environments and buildings are mostly not suited for 
these type of events, causing numerous water problems in cities 
worldwide. 

In the past, complex water strategies were only needed in specifi c 
locations such as the Netherlands. But with the changing climate, 
these problems have changed from a local to a global phenomenon.  
Nowadays, various urban environments worldwide experience the 
problem of fl ooding. It is expected that these problems will only 
grow larger in the future. The goal of this graduation studio is to 
explore a number of these urban areas and create a design which 
responds to a city’s specifi c problematic and strategy to deal with 
these problems.    The cities that served as case studies for the 
research are: New Orleans, New York, Panama City, Rotterdam, 
Semarang and Tokyo. These locations are chosen because the 
collection of these six cities provides  an overview over diff erent 
fl ooding problems in diff erent climate zones.

The case study which is further explored in this graduation 
thesis is New Orleans. New Orleans has a subtropical climate. 
A common  phenomenon in this climate is are extreme storms 
such as hurricanes. Because of climate change, these storms have 
been appearing more often and the intensity of these storms has 
also increased. New Orleans is an interesting case study because 
of these water problems. Climate change is not a gradual process 
in this city, but it comes in penetrating and destructing storms. 
Hurricanes have a shocking eff ect to human life in New Orleans.   
The most important example of such a storm is hurricane Katrina 
which hit the city in 2005. Causing more than 1500 deaths and 
catastrophic damage to the whole city, the event caused a spark of 

Abstract
awareness that a new approach towards the fl ooding was needed. 
But the research on the fl ooding problems, as well as the creation 
of a new resilience strategy took alot of time. Nowadays, in 
2020, the fi rst part of the new resilience strategy is set to be 
implemented within the near future. The resilience strategy 
consists of a number of green spaces which can serve as a water 
storage in combination with green and blueways to transport the 
water through the city. 

This thesis focusses on how the implementation of the resilience 
strategy can contribute to introduce the inhabitants to the new 
vision of the city, aswell as creating a learning experience based on 
the thematic of fl ooding. So accordingly, the design has a double 
function; the fi rst part is fi tting the design within the resilience 
strategy of the city and the second part is the communication of 
this strategy towards the inhabitants of the city. 
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Climate change is a given, and it serves as the starting point for 
the graduation thesis ‘‘Climate Adaptive Architecture’’ which 
consists of a collective research booklet and an individual design 
thesis. Climate change  is a process which can hardly be stopped, 
so dealing with the consequences is posing a signifi cant challenge 
for human life. A few of the biggest threats that come with 
climate change are related to the shifting role of water on the 
planet. Because of increased temperatures, water molecules are 
expanding and glacial ice is melting. As a result of these processes, 
the sea levels are rising on a global scale (Leatherman, 2000). 
Since a large part of human life is located in urban areas along 
the coastline, a big part of humanity is increasingly vulnerable to 
fl ooding.

On top of this, extreme storms are also becoming more common. 
Since these storms are usually accompanied by  excessive 
precipitation, fl ooding is very common  in the case of storms. 
The high amounts of water that come with extreme storms 
are  becoming increasingly problematic. The reason for this 
problematic is that in most cases, the urban environment is not 
suited for the amounts of water that it is receiving. Buildings 
are often not designed to take in big amounts of water,  causing 
extreme damage to the urban environment. Since worldwide 
fl ooding was never such a extensive issue in the past, the buildings 
are often designed without the notion of water. Whenever water 
was part of the design, it what often perceived as being a threat.
  
In this research, the challenge of fl ooding is initiated by 
investigating the place where fl ooding occurs; the edge between 
land and water. The edge is defi ned as being a spatial concept 
with a certain position in which one surface starts and another 
surface terminates (Oxford Dictonaries). Because of tidal changes, 
fl ooding and other circumstances, the level of water changes 
between a highest point and a lowest point. So accordingly, the 
edge between land and water is defi ned as a zone in which the 
water level fl uctuates between the highest and the lowest point. 

Introduction
From the defi nition of the edge between land and water, it 
becomes apparent that a certain dynamic between the land and 
the water has always been evident. In general there are two 
approaches towards this connection between land and water. The 
fi rst approach, and the most common applied approach to stop 
fl ooding, is  called hard engineering. Hard engineering consist of 
man-made water management techniques which are designed to 
absorb the energy of waves and to prevent fl ooding and erosion 
(Cross, 2016). These structures are highly visible in the landscape. 
Hard engineering is irreversible without demolishing and are not 
aff ected by extreme weather conditions. The second approach in 
regard to fl ooding is called soft engineering. Soft engineering 
is defi ned as naturally originated systems which work with the 
behaviour of water and its surrounding natural environment 
(Hausmann, 2019). Soft engineering is used to create a more 
economical, although more sustainable and long term solutions 
compared  to hard engineering solutions. 

Hard and soft engineering are defi ned as opposite approaches 
towards fl ooding on an urban scale. However, as mentioned earlier 
in the introduction, fl ooding causes damage on a building scale 
too.  Even though buildings are mostly unsuited for water, there 
are some water resilient typologies designed for dealing with the 
problem of fl ooding.  These types are the amphibious building, 
the building on poles, the buildings with a protective layer, and 
a building with a fl ooding basement, as mentioned in ‘‘Climate 
Adaptive Architecture’’. These types anticipate for water and 
are therefor very suitable options to be used in any environment 
that fl oods regularly. So  accordingly there are already a number 
of ways to dealing with fl ooding existing in current architecture 
and urbanism. But since fl ooding is becoming more prominent as 
a consequence of climate change, the correct appliance of water 
resilience strategies and raising awareness is becoming a key 
topic.

Flooding used to be a local problem, limited to those environments 
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which are, for example, located under sea level. However, with 
the changing climate, the problematic of fl ooding changed from 
a local scale into a global scale. Locations that previously had less 
problems with water, are now under a constant threat. Because 
of this changing situation, it is helpful to look at those local cases 
which had problems with water for a long period of time. One of 
the best examples of this is the Netherlands. The Netherlands 
has been under a constant threat of fl ooding, partially because 
it is located under sea level. For hundreds of years the strategy 
was the same, but a huge fl ooding disaster in 1953, called the 
Watersnoodramp, created a crucial shift in the fl ooding awareness 
(Palmboom, 2018).  The new consciousness was the direct 
inducement of a new strategy in dealing with the water. This was 
not a direct change, and the process of changing the strategy took 
a number of years. 

The awareness process can be described in four steps. The fi rst 
step is awareness, created by the Watersnoodramp in the case of 
the Netherlands. The second step is  learning from the accident. 
Why did it happen? How could this have been in a diff erent way? 
After a lot of research, the Netherlands accepted the fact that a 
new strategy needs to be adopted. But adopting this strategy takes 
time, as well as informing and learning the inhabitants about this 
process (University Corporation for Atmospheric Research, 2010). 
In the Netherlands, this whole process took multiple decades. In 
fact, the Netherlands is still learning from the fl ooding incidents 
of the past (see image 0.1 & image 0.2). 

With the notion of climate change, other locations that need 
to adopt a new strategy do not have multiple decades to create 
a certain fl ooding awareness; The rate of climate change and 
accompanied water problematic is likely to only increase. Therefor 
urban areas that are located within one of these problematic zones 
need a fast adaption and a fl ooding awareness process which is as 
clear and effi  cient as possible.



Image 0.1: Flooding awareness processs

Awareness Understanding Acceptance Behavoir change
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Image 0.2: Flooding awareness process in the Netherlands



Research question
The case of New Orleans

New Orleans has been under the direct threat of severe fl ooding 
events for the last decades. The number of fl oods have been 
increasing, as well as the intensity of these fl oods (National 
Acedemy of Engineering, 2009). For a long time, the  municipality 
denied the original structure of New Orleans as a city being 
imbedded with water. Instead, water was kept out of the city 
through the use of hard engineering measurements such  as 
dams. A large scale pumping system was used to pump fl oodwater 
directly back into Lake Ponchartrain. So accordingly, water has 
been perceived as being a threat in New Orleans for a long time. 

The fact that water has been perceived in the past already as a 
threat is no surprise, since the scale and intensity of the fl ood 
events. The impact of these hurricanes have been dramatic 
on both the urban environment and the inhabitants of the city 
itself.  Apart from that, the number of  hurricanes have been 
increasing rapidly over the last decades. So accordingly, an 
approach to remove this fl oodwater as quickly as possible might 
be a logical solution. However, the large scale pumping systems 
have been  overloaded by the extreme quantity of water (City 
of New Orleans, 2015). This is the main reason why the city is 
shifting the approach from keeping the water outside the city, 
to accommodating the fl oodwater temporarily. Green spaces 
are used to store the stormwater, and green and blue lanes are 
used to transport the water into lake Ponchartrain (City of New 
Orleans, 2015). This is a crucial shift in the approach towards 
water; while it is  still conceived  as a threat,  the opportunities 
of fl oodwater are also explored; the water is used to enrich the 
urban environment. At the point  of writing this thesis, 2020, the 
plans for New Orleans are already far developed but have yet to be 
realized. This thesis will therefor explore how the municipality 
can also inform the inhabitants about the development of the 
strategy and the plans for the future. The vision of this design 
thesis is that the  inhabitants can  translate their fear of fl ooding 

The notion of climate change is causing water to become a more 
prominent part of the urban life. Increased fl ooding means that 
cities have to adapt to this new situation (Jha, Block, Lamont, 
2012). This adaptation from cities to the changing climate is 
the key element in the graduation studio ‘‘Climate Adaptive 
Architecture’’. Since the fl ooding problematic is diff erent per 
location, six case studies were chosen to investigate in the studio. 
These cases were chosen to create a wide overview of diff erent 
fl ood problems and a specifi c responsive resilience strategy. 
These six case studies are: 

Temperate Climate: Rotterdam and New York

Sub-tropical Climate: New Orleans and Tokyo

Tropical Climate: Semarang and Panama City

The six case studies identifi ed in the research are spread over the 
diff erent climate zones since the climates all have distinct features 
in regard to fl ooding. Together with resilience strategies which 
are all diff erent, this creates a wide overview of fl ood problems 
worldwide and the response from the city in case. 

The case which is investigated in this thesis is New Orleans. New 
Orleans was chosen because of the extreme problems that the 
city has to deal with; hurricanes are a signifi cant threat for New 
Orleans (National Acedemy of Engineering, 2009). The intensity 
of these events have an impact on the urban environment 
but especially on the inhabitants. The best example of this is 
hurricane Katrina in 2005, which left a permanent mark on the 
city (Kates, 2006). Katrina was crucial for the city council to re-
evaluate the relationship with water. Research into fl ooding and 
a new resilience strategy was the consequence.  With the new 
strategy to be set for building in the coming years (after 2020),  
the design thesis investigates how the awareness process  can be 
translated to the inhabitants of New Orleans, while also providing 
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The goal of  the design is to become part of the awareness  of the 
fl ooding approach in New Orleans. The design needs to inform 
and learn the inhabitants about the strategy of the city, possible 
solutions for the future and every new plan or update about the 
fl ooding situation.   Informing and learning forms an important 
part of the  understanding step in the path towards awareness. 
Since this is the main goal  of the design, the research question 
is: 

How can the process of understanding and learning about fl oodwater 
lead the architectural design?

So accordingly, the design has to be a learning/information 
centre about water. The design will be a place where experts and 
inhabitants can meet to discuss how the problem is dealt with, 
as well as discussing future predictions. But apart from from 
the functional part, the design also has the goal to represent 
this process of understanding and learning in a visual way. The 
design has to be organized in such a way that there is clarity 
about the main function of informing. This function roughly has 
two parts; the fi rst one being the urban scale and the second one 
being the architectural scale, since both the urban scale and the 
architectural scale are important in the approach to fl ooding. 

On top of that, the design also has to  underline the basic principles 
of the strategy, which is a combination of soft engineering 
measurements and hard engineering measurements. 

In order to deepen the design three sub-questions are used:

How can the design inform inhabitants about solutions on an urban 
scale?

How can the design inform inhabitants about solutions on an 
architectural scale?

How to visualize the twofold of technology and nature in the resilience 
strategy of New Orleans?



Image 0.3: Flooding awareness processs, focus in New Orleans

Awareness Understanding Acceptance Behavoir change
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Image 0.4 Flooding process in New Orleans





New Orleans

PART A: PRELIMENARY RESEARCH



Geographical location & climate

There are four climate zones on the planet:
1. Polar climate zone: The coldest of the four climate zones, life is 
barely possible in the polar climate, since the temperatures are 
too low. 
2. Temperate Climate Zone: The climate is characterized by the 
lack of extreme heat and the lack of extreme cold.
3. Sub-tropical Climate Zone: The climate is characterized by 
hot summers, high average precipitation and the existence of 
hurricanes.
4. Tropical climate zone: The climate is characterized by the 
highest temperatures and the least frost in the winter. Some 
subtypes in the tropical climate zone are characterized by 
extreme precipitation. 

Because of the big diff erences between the characteristics of 
the diff erent climate zones, the climate zone of the location 
choice is very important. In this case, the choice was made 
for New Orleans, which is a city located in the sub-tropical 
climate zone. Within the sub-tropical climate, the city falls 
under the category of humid subtropical, with  temperatures in 
the summer between 25 and 35 degrees Celsius. In the winter, 
the temperatures range between 7 and 13 degrees Celsius. The 
average precipitation during a year is roughly around 1600 mm, 
with the summer months being the wettest with around 200 mm 
a month (US Climate Data). So accordingly, it can be concluded 
that New Orleans has a high  level of precipitation, especially in 
the summer months (see image 1.1).  

Apart from the climate, fl ooding is also infl uenced by the 
geographical location; New Orleans located on the south side of 
the United States, in the state of Louisana. The city is surrounded 
by water on all sides. New Orleans is located next to the Atlantic 
Ocean. The ocean basin called the Gulf of Mexico is on the south 
side  and on the east side of the city.  The North side of the city 

New Orleans is located in the middle of marshlands and is 
therefore naturally not only  surrounded by water but also the 
ground is embedded with water. New Orleans has been slowly 
sinking because of these wet grounds (City of New Orleans, 2015). 
This is one of the reasons why the city has become increasingly 
vulnerable for incoming water.

Apart from the fact the city is surrounded by water from the Gulf 
of Mexico and lake Ponchartrain, and the fact that the city is 
embedded with marshland grounds, water is also going through 
the city (see image 1.2). The water going through the city is 
coming from the large river delta of the Mississippi. This river is  
averagely over 600 meters wide in New Orleans. So accordingly, 
water is a part of the city in all sorts of ways.

City Scale
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Image 1.1 Climate of New Orleans
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Image 1.2 Geographical location



City council

As a consequence of major fl ood incidents in the 21st century,  
especially hurricane Katrina in 2005, the city has shifted the 
resilience strategy. These fl ood incidents have sparked awareness 
among the city council that climate change is posing serious 
challenges for the  city. After Katrina, the council initiated a 
research to develop a framework of understanding of the fl ood 
incidents. Examples of such projects are ‘‘Dutch Dialogues 
New Orleans’’, ‘‘The plan for the 21st century’’,  ‘‘The Hazard 
Mitigation Plan’’,  ‘‘The Louisana Coastal Masterplan’’ and 
‘‘The Greater New Orleans Waterplan’’.  These  projects were 
all developed in the years after hurricane Katrina.  From this 
research, the city council learned about possibilities to deal 
with the fl ooding and why the current strategy was failing. As a 
consequence, the acceptation process started that the current 
strategy was failing. As a consequence of this acceptation, a new 
strategy was  developed with the research as a base of knowledge.

The application of this changed strategy is part of the Behavoir 
Change on part of the city council.   These four steps are identifi ed  
in the case of New Orleans and follow the schematic  defi ned by 
the Communications continuum  of University  Cooperation  for 
Atmospheric Research.

The change in resilience strategy is quite substantial; from 
defending against the water using dikes and dams, the new 
strategy is focused on temporary storing the water in the city itself 
(City of New Orleans, 2015). Therefor, the goal is not anymore to 
get rid of the water as quick as possible. Instead, the goal is to 
enrich the cityscape by creating green spaces which can be fi lled 
with water, these spaces are mainly parks. So accordingly, there 
is a clear shift from denying the water in the city to welcoming the 
water in the city. 

Image 1.3 Awareness steps

Awareness Understanding Acceptance Behavoir change

Attitude towards water
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Image 1.4 Awarenss steps, focus for inhabitants

Inhabitants

The strategy  is a follow up of how  the city council has translated the 
understanding and acceptation towards a diff erent strategy . This 
understanding and acceptation is created through investigation 
by experts. However, for most of the inhabitants the knowledge of 
fl ooding is still missing. The awareness of the fl ood problematic 
is already existent among the inhabitants of the city: The 
inhabitants were right in the middle of hurricane Katrina in 2005. 
The impact of this event on the victims is substantial.  Hurricane 
Katrina caused around 1800 deaths and left many people stranded 
without a house because it was destroyed by the fl ood damage 
(Kates, 2006).  The superdome (an indoor stadium) was used as a 
last shelter for all the people that did not make it out of the city in 
time. There were almost 20,000 people in the superdome, locked 
inside with only limited amount of food and purifi ed water (Gold, 
2005). After Katrina, there was so much damage to the city that 
many inhabitants did not want to return.  

But this was not the last fl ood incident to hit New Orleans, with  
tropical storms and hurricanes hitting the city almost every year. 
Hurricane Gustav (2007), hurricane Isaac (2012) and hurricane 
Barry (2019) are just a few of the intense storms that came after 
Katrina.  So accordingly, the fl ood awareness is very high among 
the inhabitants . Therefore, the inhabitants deserve to be a part 
of the discussion about the fl ood resilience. It is also important 
that a framework of understanding and acceptation of the new  
strategy is built for the inhabitants. 

The government of New Orleans defi ned the Gentilly district as a 
fi rst location for the implementation  of the strategy. In this way 
the Mirabeau Water Garden can also inform the inhabitants about 
the new strategy and the water plans for the city (City of New 
Orleans, 2015).    The fi rst step of understanding and accepting 
the new ideas would therefor take place at the Mirabeau Water  
Garden.  

Awareness Understanding Acceptance Behavoir change



‘‘My family and I survived Hurricane Katrina in 2005; we left my grandmother’s fl ooding house, were refused shelter by a white family, and took 
refuge in trucks in an open fi eld during a Category Five hurricane. I saw an entire town demolished, people fi ghting over water, breaking open 
caskets searching for something that could help them survive.’’

Jesmyn Ward
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‘‘I think we’re in good shape, but the tragedy of Hurricane Katrina is in some small way mitigated by the fact that we now have more people talking 
about it, thinking about it and working on it, so that we will be more vigilant and ready.’’

John Hickenlooper



Flood types

As mentioned before, New Orleans is surrounded and embedded 
by water. Because of this geographical location and the climate 
in New Orleans,  the city is vulnerable various types storms 
and accompanied fl ood events. Hurricanes are known to 
be very common in the subtropical climate zone, and New 
Orleans is  already vulnerable to hurricanes as a consequence 
of the geographical location. The fl ood types that occur in New 
Orleans  are all four fl ood types as defi ned in ‘‘Climate Adaptive 
Architecture’’ , but the two most prominent fl ood types  in New 
Orleans are pluvial fl oods and fl uvial fl oods.

1. Pluvial fl oods 
Originate when there is an overload of surface water. Heavy 
rainfall creates a fl ood event, independent from an overfl owing 
water body (Jha, Block, Lamont, 2012). These type of fl ood event 
can happen in  any urban area and are caused by overcapacity of 
the urban drainage system or runoff  areas from hill sides. 

In New Orleans  pluvial fl oods are part of the most prominent 
problems. Since the storms and hurricanes in New Orleans are 
mostly accompanied  by heavy rainfall. 

Image 1.5 Pluvial fl oods; dry situation (left), wet situation (right)

Flooding in New Orleans
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Image 1.6 Fluvial fl oods; dry situation (left), wet situation (right)

 2.  Fluvial fl oods
Occurs when rivers exceed their maximum capacity. A fl uvial fl ood 
can be caused by extensive rainfall. The ground becomes saturated 
and the soil’s capacity for water absorption is overloaded, with a 
fl ood as a consequence. In some areas, the fl oods can be caused 
by the melting of snow and ice (Barredo,2006). Because of higher 
tides in the sea, fl uvial fl oods can happen more frequently. 

The Mississippi is causing a lot of fl uvial fl ood danger throughout 
the year. The river is  sensitive  for overfl owing as a consequence 
of storm events and tidal changes. The size of the river within the 
city makes it a serious force to be reckoned with.  The fl oodwater 
from the Mississippi always piles up in the lower parts of the city 
(see image 1.7).

The fl ooding in New Orleans happens as a direct consequence of 
a hurricane or other type of storm. The characteristics of these 
storms are the fact that the amount of water can suddenly be 
extremely high. The storms of the last 20 years proved to have 
a problematic impact on the extensive drainage system of New 
Orleans. The pumps have increasingly more diffi  culties to get rid 
of all the stormwater which is building up in the lower areas of 
New Orleans as a consequence of the bowl shaped structure. 



Flood problematic in New Orleans

Since  the establishment of New Orleans, the city has seen around 
30 fl uvial fl oods and hurricanes (Kates, 2006). This  number has 
been increasing hugely in the last 20 years.  Because the section of 
New Orleans is bowl-shaped, the  water  creates a large overload 
in the lower regions of the city (image 1.2). 

. 

In these cases the water cannot be removed in time, causing the  
fl oods to damage urban environments and endanger the lives of 
the inhabitants. The most infamous example of this is hurricane 
Katrina in 2005. During this hurricane, 1800 people lost their lives 
and the city was fl ooded for multiple weeks.  

Image 1.7 Section, dry situation (upper image), wet situation (lower image)
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Image 1.8 Flood map New Orleans



Image 1.9 Flooding after hurricane Katrina
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Image 1.10 Residential area after hurricane Katrina



The edge in New Orleans

Research about fl ooding always starts with the notion of the 
edge, since this is the place were fl ooding occurs. The edge 
between land and water is defi ned as being a zone in which the 
water level fl uctuates between the highest and the lowest point 
(see the introduction). 

Now the edge between land and water is defi ned, the edge between 
land and water can be investigated in the case of New Orleans. In 
the past,  the edge was not perceived as a dynamic principle. The 
edge was conceived at a line; a line at which the water stops and 
is not supposed to surpass. The hurricanes and storms of the last 
20 years proved that the edge is not a line: The situation in storms  
creates a large water overload in the lower parts of the city. So in 
fact the whole lower part of New Orleans that is vulnerable to 
water can be conceived as an edge between land and water. The 
problematic of this edge is that this is a residential area. The city 
is not designed with this zone as a land-water edge, yet it is  part 
of the edge in the current situation. 

So accordingly, the key towards designing for the future of the 
city is  to change the edge situation.  The municipality of New 
Orleans realized that in order to stop the city from fl ooding,  the 
edge between land and water should be changed in some way. 
The solution  can be explained in terms of the edge; by moving 
the edge between land and water temporarily to other assigned 
places, there is no more water overload in the lower parts of the 
city (see image  1.7 and image 1.12).  

 
Image 1.11 Defi nition of the edge

The edge
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Image 1.12 Section new, dry situation (upper image), wet situation (lower image)



Hard Engineering

‘‘Climate Adaptive Architecture’’ identifi es two diff erent 
approaches towards water. The fi rst approach, and the most 
common applied approach to stop fl ooding, is  called hard 
engineering. Hard engineering consist of man-made water 
management techniques which are designed to absorb the 
energy of waves and to prevent fl ooding and erosion (Cross, 
2016). These structures are highly visible in the landscape. Hard 
engineering is irreversible without demolishing and are not 
aff ected by extreme weather conditions. Water is only accepted 
inside whenever engineers allow it to be inside.  So accordingly, 
a controlled environment is created. Hard engineering is usually 
the fi rst barrier of defence against the water during extreme 
weather conditions. 

New Orleans is largely built using hard engineering 
measurements. The Mississippi is surrounded by  big dam walls 
(see image 1.14 & image 1.15). As a consequence of the strategy 
to use hard engineering measurements, the Mississippi is not a 
prominent visual part of the city. This is quite remarkable since 
the river spreads over such a large part in the city. Only on a few 
spots in the centre of the city the visitor has view over the river. 
The rest of the river is covered by dams and dikes.

For the North side, which is on the edge of Lake Ponchartrain, the 
same situation applies; a large chunk of the lakefront is covered 
by dikes. So accordingly, hard engineering measurements such as 
dikes and dams are a prominent part of the cityscape. However, 
as stated before, the city has a large drainage system consisting 
of pumps and pipes. Even though this has always been very 
important for New Orleans, these measurements are less visible 
in the landscape; most of these hard engineering elements are 
hidden behind dams (see image 1.16 & 1.17).

   

Current resilience strategy
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Image 1.13 Hard engineering in New Orleans (black lines showing dikes/dams)



Image 1.14 Floodwall in the South of the city
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Image 1.15  Floodwall in the East of the city



Image 1.16 City Pumps



39

Image 1.17 City Pumps



Soft engineering

In ‘‘Climate Adaptive Architecture’’  the fi rst approach was 
defi ned as hard engineering. The second approach in regard to 
fl ooding is called soft engineering.   Soft engineering is defi ned 
as naturally originated systems which work with the behaviour 
of water and its surrounding natural environment (Cross, 2016). 
Mainly enhanced and maintained in a natural way by people 
and natural infl uences such as erosion, but more resilient to  
these  infl uences thanks to the man-made enhancements. Soft 
engineering is used to create a more economical, although more 
sustainable and long term solutions compared  to hard engineering 
solutions. With soft engineering measurement tools, water can 
behave and fl ow in its natural way without human interference. 
Soft engineering is more likely to be used when water conditions 
fl uctuate in a slower and more predictable way. 

The future resilience strategy of New Orleans is largely based on 
the principle of soft engineering: green patches are spread over 
the city which are used to temporarily store the stormwater (CIty 
of New Orleans, 2015). To relate back to the notion of the edge; 
the edge between land and water is temporarily changed. This 
temporary storage is created with the idea to stop the water pumps 
from overloading. So accordingly hard engineering is still used in 
the  form of  water pumps but soft engineering is becoming the 
prominent part of the strategy.  Soft engineering will be visible 
in the form of parks, greenways and blueways. The parks are 
used to store the stormwater and the blueways and greenways 
are used to transport the water towards the water pumps. These 
water pumps are located at lake Ponchartrain.  By applying this 
strategy, the hard engineering part becomes less prominent in 
the city, and the soft engineering has primary importance in the 
city.  The soft engineering becomes visible in various parks, such 
as the  City Park and the Dillard Wetlands (see image 1.19 & 1.20).

 

Future resilience strategy
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Image 1.18 Resilience Strategy New Orleans



Image 1.19 City Park
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Image 1.20 Dillard Wetlands



Strategy of the city

As stated before, the resilience strategy is a  response to the 
hurricanes in the 21st century. The most impactful one was 
hurricane Katrina in 2005. The catastrophic  accident sparked 
the alarming realization that the existing resilience strategy was 
starting to fail. The reaction of the city council was to develop new 
strategy in collaboration with a number of experts. 

The city has been embedded with water ever since the fi rst 
existence, but the water has largely disappeared from the city 
scape. Dikes and dams are built next to the  water banks.  The 
new strategy of New Orleans is to align  the urban environment 
with the natural environment.  The most important catchphrase 
defi ned by the city council of the  resilience strategy is ‘‘adapt to 
thrive’’ (City of New Orleans, 2015).  Instead of defending against 
the water, the city is using the advantages of being in a river delta 
(see image 1.21). 

The green spaces, blue lanes and green lanes are also used to 
improve the urban environment and make New Orleans a city 
that lives together with the water again. This does not mean a 
total disapearance of hard engineering; large scale water pumps 
still  make sure the water runs back into the lake, but a temporary 
storage part is added to the water resilience chain.  

‘‘This is a fl oating city, fl oating below the  surface of the water’’ -Benjamin Latrobe, 1819
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Image 1.21  Relationship with the water past, current & future





Location Analysis

PART B: DESIGN



The research question serves as the starting point for the design:

How can the process of understanding and learning about the properties 
of water lead the architectural design?

In order to come to an architectural design which  will be able 
to fulfi l this research question, fi rstly a location needs to be 
found  on which this is possible. As stated before, the city council 
assigned the Mirabeau Water Garden as a good location to create 
this learning experience about water. On top of that, it is also the 
fi rst place were the strategy will be developed, and can therefor 
serve as an example.    

The Mirabeau Water Garden is both located in the heart of  the 
residential area  of the northern district, and it is also located 
in the centre of the most fl ood prone area. Within the resilience 
strategy, some of the most important green zones of the city 
are located around the Mirabeau Water Garden; namely the City 
Park and the Dillard Wetlands.  So accordingly, this makes the 
Mirabeau Water Garden already a natural centre within the plans 
of the municipality. The fact that it is located in the middle of one 
of the most fl ood prone residential areas makes this location even 
more suitable for  a learning centre about water and fl ooding.

The municipality made plans for the design of the Mirabeau 
Water Garden. And even though it is designed to be a learning 
centre, the plans of Mirabeau Water Garden do not show  this 
learning aspect very clearly yet. These plans are analysed in more 
detail in a later part of this chapter. 

Location choice
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Image 2.1 Mirabeau water garden location city scale Image 2.2 Mirabeau water garden location district scale 

City park

Mirabeau Water Garden

Dillard Wetlands



Current Situation

New Orleans  is originated next to the Mississippi. The 
developments started around these bends of the river. This is 
one of the main reasons why the cityscape  was developed in this 
direction as well. The newer developments in the city are mainly 
located next to lake Ponchartrain. This part of the city is therefor 
also developed in the direction fo the lake. 

So accordingly, the morphology  of New Orleans is a consequence 
of the water surrounding city. Firstly through the bends of the 
Mississippi . Secondly through the  edge of lake Ponchartrain. 
The city morphology and size show the importance of water; A 
large part of the city is located on the edge of Lake Ponchartrain 
and the Mississippi is a large chunk of the city structure as well. 

But even though the water was very important for the development 
of the city, the water has largely disappeared from the city scape. 
This is, as it is underlined in the previous chapter, because of the 
focus on hard engineering measurements. 

City Scale
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Image 2.3  New Orleans Map



City scale: strategy

Using the existing green spaces as water storage and the creation 
of new green zones and blue lanes changes the face of the city: 
The greenery in the city is  improved through the usage of a 
double function of the existing parks. The function of  recreation 
is combined with the function water resilience. Apart from the  
existing parks, some new parks are added to the city. The parks 
and the water recreate the image of a city which is living with the 
water, instead of excluding the water. 

The map of New Orleans shows that the resilience strategy is 
mainly focussing on the northern part of the city. This is because 
the northern part of New Orleans is  the most sensitive part to 
fl ooding. The Gentilly district is marked by the municipality as 
the fi rst district to apply the resilience strategy. Apart from that, 
it   is also the district where the most projects are marked for the 
future development. 



Image 2.4 New Orleans Map with resilience strategy

53



Strategy

The  Gentilly district is a central part of the city strategy. The 
District is marked on the west side by the City Park. Because of 
the large size (5.3  square km) the park is important within the 
strategy and the Gentilly District. The City Park is a largely open 
green space with a lot of old oak trees and small banks of water.

Image 2.5 City Park schematic

Other important green spaces to store stormwater (although a lot 
smaller) are the Dillard Wetlands and the Mirabeau Water Garden. 
The Dillard Wetlands is a remainder of the original wetlands 
which used to  cover the whole space that is now New Orleans. The 
Dillard Wetlands is therefor densely covered with swamp trees. 
The Mirabeau Water Garden is the third important green space 
within the  strategy and marked as a learning environment  by the 
municipality. 

Image 2.6 Dillard Wetlands schematic Image 2.7 Mirabeau Water Garden
schematic

District Scale
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Image 2.8 District strategy



Neighborhood scale

The research question serves as the starting point for the design:

How can the process of understanding and learning about the properties 
of water lead the architectural design?

In order to come to an architectural design which  will be able 
to fulfi l this research question, fi rstly a location needs to be 
found  on which this is possible. As stated before, the city council 
assigned the Mirabeau Water Garden as a good location to create 
this learning experience about water. On top of that, it is also the 
fi rst place were the strategy will be developed, and can therefor 
serve as an example.    

The Mirabeau Water Garden is both located in the heart of  the 
residential area  of the northern district, and it is also located 
in the centre of the most fl ood prone area. Within the resilience 
strategy, some of the most important green zones of the city 
are located around the Mirabeau Water Garden; namely the City 
Park and the Dillard Wetlands.  So accordingly, this makes the 
Mirabeau Water Garden already a natural centre within the plans 
of the municipality. The fact that it is located in the middle of one 
of the most fl ood prone residential areas makes this location even 
more suitable for  a learning centre about water and fl ooding.

The municipality made plans for the design of the Mirabeau 
Water Garden. And even though it is designed to be a learning 
centre, the plans of Mirabeau Water Garden do not show  this 
learning aspect very clearly yet. These plans are analysed in more 
detail in a later part of this chapter. 
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Image 2.10 Mirabeau Water Garden: Current situation

Image 2.9 Mirabeau Water Garden: Current situation sections AA (left) & BB (right)



Image 2.11 Mirabeau Water Garden current situation (North side)
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Image 2.12 Mirabeau Water Garden current situation (South side)



Mirabeau Water Garden: First design by Waggonner & Ball Architects

The  municipality also acknowledged the benefi cial location of the 
Mirabeau Water Garden to convert it into  a learning environment, 
apart from the function of water storage.  But instead of giving 
an a clear insight in the problematic and solutions of fl ooding for 
New Orleans, the main focus of the  plan is to  show the process 
of water fi ltration and ecology to the inhabitants (Waggonner & 
Ball Architects, 2013). 

The fi rst design by the municipality is a refl ection of the idea of a 
learning environment; the design is clearly set up into diff erent 
parts. The focus here is on the fi ltration process of water, which 
is identifi ed into clear steps:  From a water inlet, to diff erent 
fi ltration steps and a swimming pool in the last step to show the 
completion of the fi ltration process.  

“The Mirabeau Water Garden will become a public asset, destination, and environmental classroom,” -David Waggonner, 2020 

The plan is divided into diff erent planes with diff erent functions 
such as raingardens,  bioswales and recreational functions such 
as sporting fi elds. Through the clear setup in diff erent planes, 
the function of the park is clearly communicated. The water goes 
through clear canals. The whole park has a sense of control and 
manipulation. 

In terms of design, the park has no relation to the romantic 
landscape of the City Park. It also has no relation to the dense and 
chaotic setup of the Dillard Wetlands. This plan does  manage to 
translate the strategy of  control and manipulation through the use 
of green zones and canals.  However, the part that can be fl ooded 
is not clearly translated in the design (which is the southern part 
of the park) therefor the primary function of water storage is still 
unclear. 

Designs by architects
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Image 2.13 Mirabeau Water Garden, the fi rst design



Mirabeau Water Garden: Second design by Waggonner & Ball Architects

The second design can be named as being romantic; the  fl ooding 
area is organically shaped and the park does not show any signs 
of being developed as a  controlled situation in regard to fl ooding; 
instead it gives the impression of a fl ooding zone created by 
nature. In terms of design, the  design relates closely to the City 
Park. Similar to the City Park, the Mirabeau Water Garden is a large 
green space with some permanent ponds, and a few temporary 
ponds created by rainfall events (Waggonner & Ball Architects, 
2017). 

“The community will be able to see and learn, through interactive features, how the site functions and is part of an integrat-
ed water management system that benefi ts the surrounding area by taking fl ood waters away from streets and homes and 
storing them in the landscape.” -David Waggonner, 2020 

Water is not a prominent part of the dry situation; there is only 
a small creek. However, the translation of the fl oodable zone is 
more clear as it is in the fi rst design, since the fl oodable zone is a 
lot lower than the rest of the plan.

Because of the focus on the  recreational part of the park, (as an 
extension to the City Park)  the learning aspect of the park might 
become more vague and unclear to the visitor as it was in the fi rst 
design. The focus in this design is clearly more on creating a park 
which can serve as an extension to the City Park.  



Image 2.15 Mirabeau Water Garden: As designed by Wagonner & Ball Architects in a dry situation (left) and in a wet situation (right)

Image 2.14 Mirabeau Water Garden: As designed by Wagonner & Ball Architects in a wet situation  sections AA (left) & BB (right)
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Image 2.16 Mirabeau Water Garden rainy situation
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Image 2.17 Mirabeau Water Garden 10 year storm





Concept

PART B: DESIGN



Sub-question: Informing on an urban scale

The fi rst sub-question of the research is:

How can the design inform inhabitants about solutions on an urban 
scale?

The sub-question is posed because the solutions on an urban 
scale are the main focus points of the city’s strategy: On an urban 
scale, the city is using a number of green spaces which will serve 
as stormwater storage. The visibility of these spaces as storage 
does not exist at this point. In order to show the functionality of 
these spaces, the storage of water has to become visible in the 
landscape.  

The plans of the municipality are to store water in three levels; 
Storage for a regular storm event, Storage for a two year storm 
event and storage for a 10 year storm event.  By showing these three 
layers in the landscape using a low fl oodwall of 0,5 meters, the 
water level becomes a visual element of the surroundings. Even 
though the landscape is not always fl ooded it will communicate 
these levels in the landscape to the visitors. The three fl ood 
levels serve  also as a concrete translation of the notion of the 
edge between land and water.  

So accordingly a crucial element of the edge between land and 
water is the notion of changing dynamics. The creation of three 
diff erent fl ood levels in the park make this changing dynamics 
tangible in the landscape. The diff erent levels show there is not 
just one level of water, but it changes dependant on the situation. 
The creation  of walls  show the combination of the dynamics 
of water and the desired control over the fl ooding situation (see 
image 2.18).  
 Mirabeau Water Garden has the added function of being a learning 
environment , the water storage can also be communicated 
towards the inhabitants and other visitors.

The walls are contained within the  human scale. People have to 
be able to look easily over the walls, but it still needs to be a visible 
part of the urban landscape.  Maybe another function of seating 
can be added to the stormlayers (see image 2.19). The stormwater 
storage is the most important function for the parks in New 
Orleans. Since theMirabeau Water Garden has the added function 
of being a learning environment , the water storage can also be 
communicated towards the inhabitants and other visitors.

The water storage can be seen as mostly soft engineering; water is 
given space to fl ow freely in a ‘‘natural environment’’. However, 
the usage of fl oodwalls is in fact a hard engineering approach. The 
water is given freedom but stopped at a hard line at the same time. 

Sub-question: Informing on an urban scale
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Image 2.18 Stormlayer edges example Image 2.19 Borderwall between stormlayers



Water resilient typologies

The second sub-question of the research is:

How can the design inform inhabitants about solutions on an 
architectural scale?

In the strategy of New Orleans, the city council merely focusses 
on the urban measurements needed to improve the resilience of 
New Orleans. This is partially understandable, since large scale  
interventions are needed to keep out the  water. But in order to 
inform the inhabitants well about a future in which the city has 
to live with water, the building scale has to be considered as well.

Architectural solutions against fl ooding are a very important 
part of the future. The hurricanes of the past have caused a 
huge impact on the buildings in the city, because most of these 
buildings were not suited for large amounts of water. Therefor the 
plan has to off er building typologies that are designed with water, 
namely water resilient typologies. These building typologies 
can be posed as opposites to each other. By posing the building 
typologies as opposites,  visitors can see that there are multiple 
approaches towards water.  

Image 2.20-2.24 show the most common water resilient 
typologies which exist currently. The design will showcase some 
of these types (and maybe some other types as well) in order 
to provide the inhabitants with a framework of possibilities of 
water resilient architecture.

The fl ood resilient typologies as discussed in ‘‘Climate 
Adaptive Architecture’’ are: the building on columns, the 
building with an sacrifi cial basement, the fl oating building, 
the waterproof building and the amphibious building.

1.Building on columns
This is a building that allows the water to fl ow underneath, the 
building is lifted from the ground. The characteristics of these 
type of buildings is to accommodate water within the urban 
environment. The impact on the environment is very minimal, 
since it does not change the fl ow of water in any way (image 
2.20).

2. Building with sacrifi cial basement
This building allows the water to fl ow inside the building. This 
can be done either on the ground fl oor or through the basement. 
Whenever the basement is used for this function, it is often also 
able to store stormwater. The impact of the building is bigger 
than the building on columns since the building itself is able to 
manipulate and store the water (image 2.21). 

Image 2.20  Building on columns, dry situation (left), wet situation Image 2.21 Flood basement, dry situation (left), wet situation (right)

Sub-question: Informing on an architectural scale



3. Floating building
The fl ood prone building can be applied in fl ood prone regions, 
but can also be directly applied on the water. The characteristic of 
this building is that it moves with the water level. The movement 
of this building can be both vertically and horizontally. The 
fl oating building has no impact on the environment, since it 
allows for total freedom of the water (image 2.22). 

4. Waterproof building
This is the only of the fi ve defi ned typologies that does not accept 
the water. The materialisation is created in such a way that it 
keeps out the water. The building has quite an impact on the 
environment since the water is not accounted for in the design 
(image 2.23).

 

5. Amphibious building
The amphibious building is able to adapt to  water levels. The 
building can shift between a higher and lower position. The 
construction allows the amphibious to move vertically but not 
horizontally.  The amphibious building has a low impact on the 
environment since it  does not disrupt the freedom of the water 
(image 2.24).

These are all water resilient archetypes that could be applied in 
the plan. By bringing the buildings back to their basic principle, 
such as in the 5 water resilient typologies, the inhabitants and 
visitors can relate back to the basic working principle concerning 
water.
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Image 2.22 Floating building, low situation (left), high situation (right)

Image 2.23 Waterproof building, low situation (left), high situation (right) Image 2.24 Amphibious building, low situation (left), high situation (right)



Soft engineering

The third sub-question of the research is:

How to visualize the twofold of technology and nature in the resilience 
strategy of New Orleans?

The idea to store stormwater in green spaces such as parks and 
transport water using green and blue ways can be defi ned as 
soft engineering, as stated earlier in the research as well. So 
accordingly, the strategy  utilizes the park ground which is quite 
extensive in the city. These parks have a very distinctive look, 
often with old oak trees and banks of water. 

New Orleans is a city with a lot of greenery, and the city park 
(see image 2.25) is the biggest and most popular park in the city. 
Since the parks play an important role in the resilience strategy, 
it is also important to show the strategy in the design. This is 
the reason why the notion of nature is so important. Both on the 
urban scale and the architectural scale the nature should play a 
prominent role.

   

Sub-question: hard and soft engineering
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Image 2.25  New Orleans as a romantic natural landscape 



Hard engineering

Man-made water management techniques have always been 
present in New Orleans; Dikes and dams used to dominate the 
cityscape . Even though the new resilience strategy still relies 
on the usage of large scale water pumps (image 1.16, image 1.17 
and image 2.26), the pumps are becoming less prominent in the 
landscape. These pumps are now mostly underground but still 
have an important role in the fl ood protection. All of these man-
made management techniques are part of the so-called hard 
engineering measurements. 

Since the design thesis is an explanation of the resilience strategy, 
this twofold of soft and hard engineering should be made visible. 
Both elements play an important role; the soft engineering serves 
as water storage and the hard engineering serves as the element 
of control over the water levels in the city. 

   



75

Image 2.26 New Orleans as an engineered landscape



Program

The program of the design can be unifi ed as a water centre; Every 
function that deals with fl ooding and the resilience can be unifi ed 
into the plan for the Mirabeau Water Garden. The program 
consists of: 

1. Water storage
The fi rst and primary function of the Mirabeau Water Garden is 
that of  temporary water storage. Whenever there is a fl ood, water 
can be pumped into the Mirabeau Water Garden to minimize the 
water overload in other places. The storage in the park will have 
three levels: a  regular storm event, a 2-year storm event and a 
10-year storm event.

2.  Pumping Stations South & North
Since the main function of the park is to store water, pumping 
stations are needed which get the water into the park. There 
will be one pumping station located on the southside, which can 
collect water from this side, and another pumping station on the 
northside, which can collect water from this side. 

3. Drainage Station
After the water has been temporarily stored in the park, the water 
has to be send back into Lake Ponchartrain on the northside. 
There will be a drainage station which works similar to a drain in 
a sink. 

4. Architecture Centre
The municipality and architectural offi  ces are working together 
to create resilient water plans. These plans are showcased in the 
Architecture  Centre. The Architecture Centre is not a place where 
the architects, urbanists and the muncipality work; it is merely a 
place to expose the ideas through posters, 3d models and so on.  
An administrator will be constantly available to guide and inform 
visitors, as well as to keep an overview of the architecture centre.

5. Meeting Room
The meeting room is the place where architects, urbanists and the 
municipality can meet to discuss and collaborate. On top of that, 
the meeting room is also meant to organize meetings with the 
inhabitants. During such meetings, inhabitants can be informed 
about the ideas and share their thoughts. 

6. Presentation Room
Whenever the City Council needs to update the inhabitants about 
fl ooding, or new plans to be developed in the city, the presentation 
room can be used. The presentation room is therefore meant to 
inform inhabitants about ideas, plans and concerns.

7. Laboratory
The University of New Orleans will have their own space to 
experiment with stormwater and calm water. Because this space 
is partially publicly accessible, the  visitors will also learn from 
these processes in the laboratory. 

8. Restaurant
A location in a park with a lake, which is placed along an 
important walking route through the city is a perfect location for 
a restaurant. Since the rest of the walking route is about learning 
and understanding, this part is a calm down spot. Visitors can 
relax and take a break at the restaurant. 

9. Art Folly
Every year, another artist gets the chance to design the interior 
of the folly within the theme of fl ooding awareness. In this way, 
local artists are involved to increase the awareness on the subject. 

Awareness: Learning experience
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Image 2.27 Learning experience: diagram

City Park: Leisure

Dillard Wetlands: 
Learning (University)

Mirabeau: Learning,
meeting & discussing

EnteringLearning

ExperiencingCollaborating Presenting

Relaxing MeetingObserving

Entering

Discussing

Learning

Learning environments: parks Divsion within a buildingLearning in the park



Learning about water typologies

The learning experience is twofold; fi rstly there is the 
programmatic part. Secondly there is the direct translation of the 
fl ood approach on both an urban scale and the architectural scale. 
The fl ood approach is made visible on the architectural scale 
through the use of diff erent water related typologies.

So accordingly, the diff erent functions are translated into 
diff erent volumes. These volumes are  created as architectural 
typologies which respond in a certain way to water. The volumes 
are designed as ‘‘opposites’’; diff erent approaches towards the 
same part of water. These opposites are: 
1. Water systems showing on the outside and the inside.
2. Rejecting or embracing rainwater.
3. Rejecting or accommodating fl oodwater.

1. Standard box
By creating and showing the standard box which has been reformed 
in a number of ways, the basic shape becomes recognizable. The 
shape can now be reformed in multiple ways without losing the 
recognizability  of the buildings.

2.  Water systems on the outside
New Orleans has a large drainage and pumping system, but this 
system is largely hidden for inhabitants and visitors of the city. By 
showing these water systems on the outside, the understanding 
of the working principles from New Orleans can be improved.

3. Rejecting rainwater
A typology which is already very known, especially for housing, is 
the gable roof. By demonstrating this as an opposite to approach 
number 6 it is shown that rainwater can be either rejected or 
accepted and used inside. 

4. Protective layer
This water resilient typology shows what can be a good approach 
to stop fl oodwater, namely by using a protective layer on the 
outside of the facade. 

5. Water systems on the inside
The same principle applies as in number 2, but instead of showing 
the systems on the outside the systems can only be observed from 
the inside. 

6. Gathering rainwater
As an opposite to the well known tactic the refuse water inside 
by the creation of a gable roof, the inward shaped roof might be a 
possibility for the future as well. The roof gathers the rainwater 
and uses it on the inside.

7. Accommodating fl oodwater
A last option in regard to fl oodwater shown in this design is the 
building on poles. As an opposite to stop fl oodwater in the facade, 
the building on poles accommodates fl oodwater underneath the 
building.  
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Image 2.28 Water typologies conceptual

1. Standard box 2. Water systems 
on the outside

3. Refusing rainwater 4. Stop fl oodwater

5. Water systems 
on the inside

6. Gathering rainwater 7. Accomodating fl oodwater



Image 2.29 Walking route through the neighborhood

Walking route

It was stated before that the Mirabeau Water Garden is located 
on a central point within the resilience strategy: The City Park, 
The Dillard Wetlands, greenways and blueways can be connected 
within one walking route. This walking route throughout the 
neighborhood leads past all the signifi cant points in the plan. The 
City Park, the Dillard Wetlands and the blue and greenways are 
part of the urban measurements. The walking route will have the 
same expression of a concrete element which makes sharp bends. 
By making the routing as one recognizable element, the walking 
route becomes clear throughout the whole plan. 

The Mirabeau Water Garden will play a part in the urban learning 
experience as well as the architectural learning experience. By 
separating the program over diff erent volumes in the park, the 
walking route is extended into the park. The pathway of the 
learning route will have same expression throughout the whole 
plan, both on the outside and on the inside. In this way, the route 
is the constant factor in the plan. By pulling the routing from the 
outside to the inside,  the inside of the buildings is still observed 
as being a part of the walking route.  The diff erent pavilions can 
be posed as being diff erent types of water resilient archetypes. 

Awareness: Walking Route
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Control on an urban scale.

The city council of New Orleans has been trying to control the 
water for hundreds of years. This sense of man-made control 
will be made visible by showing the pumping stations and the 
drainage station in the Mirabeau Water Garden. The  walking 
route leads straight through all of these elements. In the history 
of New Orleans, there has always been hard engineering; man 
made control over the environment.

But the sense of control can also be translated in a less direct way; 
by adding a grid to the plan. The squares on the largest scale of the 
grid decide the location of the building pavilions. The buildings 
are placed as abstract white boxes in this grid. Because all the 
buildings have the same size and the same simple expression on 
the outside, they work like marking points for the grid. 

The second scale of the grid decides the type of greenery that 
is used in the grid. The grid shows that the plan is a completely 
man-made park. The artifi cial landscape is also a translation of 
the sense of control that the city always tried to have on the urban 
environment.

Control on an architectural scale

While the buildings look like abstract boxes on the outside, from 
the inside the same principles as  in the urban scale apply: The 
grid can be seen in the fl oor, ceiling and in the walls. With the 
ceiling having a  construction of steel beams which create strict 
squares of 1 by 1 meters. The closed walls consist of plating, with 
the same size. The plating has varying thicknesses, creating relief 
on the inside. The fl oor consists of tiles, which all have the same 
size.  

The columns are placed within this pattern and will therefor 
follow the same controlled sense as is visible in the park. The 
inner walls also follow the grid system and are placed as separate 
boxes within the  buildings. 

Manipulation and control
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Grid on a city scale Grid on a district scale Grid within the park

Translation of building size Grid in the pavilions



Nature

Similar to the strategy, the concept of nature is a very important 
part of the design thesis. By spreading the functions over the 
park, nature and architecture blend together into one unity. 

The lake is the central element in the design and all the pavilions 
are designed not only around this lake, but also directed towards 
the lake. The curtain wall of all the pavilions is oriented towards 
the lake and the volume sticks out over the lake. A glazed fl oor 
provides the impression of being part of the lake.

But the interior of the pavilions is also directly related to the notion 
of nature. The pavilions refer to nature in three ways: fi rstly by the 
construction. The construction is related to the carrying principle 
of a tree: starting with a big tree trunk, it expands into multiple 
small branches. 

The second element in which the nature is referred to on the 
inside, is the concrete routing. While the materialisation and 
the size of these elements remains the same on both the inside 
and the outside, the threshold to the inside is made tangible in 
the relief in the routing. The relief in the routing refers to the 
trunks of trees. This is a very subtle reference to the nature, and 
a reference that is visible on another level as the reference of the 
tree construction. 

The third element in which the pavilions refer to the nature is 
in the facade. The fritted glass consists of falling leaves. These 
falling leaves are spread in a dynamic way over the facade. The 
top has more leaves than the bottom, just like a tree. However 
the main reason for this design decision is that the top of a facade 
needs more sunshading than the bottom. On top of that, the part 
at eye level needs to be open to provide views over the lake. The 
falling leaves also cast playful shadows on the fl oor.

Translation of nature
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Image 2.32: Nature: diagram

Three different parks Natural border of the Mirabeau 

Water Garden

Translation of nature to the 

building scale

Organically shaped pond 

similary to the city park



Friction

Within the strategy of New Orleans there has always been some 
sort of tension between two approaches:

1. The sense of a total control over water (hard engineering)
2. Working with the water, giving it a sense of freedom in assigned 
places (soft engineering)

The translation of friction is the concept of the design. The park 
consists of a grid, which is shown through diff erent types  of 
greenery. Moreover, the 9 pavilions highlight the grid as well. 
Using a grid is a translation of the idea that there is total control 
over the environment, a sense of manipulation which is translated 
from the vision of hard engineering. However, the grid is covered 
in a thick layer of greenery. A forest on the outside gives the 
impression of soft engineering. Similar to the idea of presenting 
the parks as stormwater storage, will hiding the other part of 
the strategy; namely the control over the water in the pumping 
system. The park shows the strategy as two parts; the appearance 
of freedom from the water but instead implying control over the 
water.

Friction between control and freedom is also visible in the grid 
itself: The grid is opposed by the supposed freedom of the lake. 
Shaping the lake is a combination of the walking route and 
sightlines resulting in a shape that embodies the idea of freedom. 
On top of that, the pond refers to the bodies of water in the City 
Park. But the freedom of the lake goes further; it is allowed to 
fl ood in three levels; the fi rst level is a regular storm event, the 
second level is a 2 year storm event and the third level is a 10 year 
storm event.  These diff erent levels are defi ned as the stormlayers 
and are made visible through walls of 0,5 meters high.  Within 
the steps of these stormlayers, the  water goes from the organic 
shape of the pond towards the containment within the grid. 

So accordingly, the fl ooding levels refl ect the approach of giving 
the water freedom within a controlled environment. 

Apart from the control through the grid and the contrast with 
the nature, there is a third element. This element is the walking 
route and has its own set of rules. The walking route is a concrete 
element with angular bends. An element like this dictates the 
space and is neither comparable to the grid nor the park.

All the 9 buildings are represented as abstract boxes on the corner 
points. In this way, these volumes enhance the grid. The outside 
of the boxes does not reveal anything of the inside.  However upon 
entering the buildings, the visitor realizes that the building is not 
an abstract box placed in the park; it is a continuation of the same 
concepts  of the outside.  The grid is extended on the inside, as 
well as the concrete routing. Tiles of 1 by 1 meters show the grid in 
the fl oor, the walls  and the ceiling. In the walls, there is a relief 
to amplify the grid. In the ceiling, the beam construction follows 
the same grid size.  The nature of the park is also continued on 
the inside, in a number of diff erent ways. A tree construction is 
used to  compare to the idea of the trees in the area. The glass has 
been fritted on the inside with falling leafs, projecting a  changing 
pattern of shadows on the fl oor. The concrete walking route has 
a relief of branches on the inside. So accordingly, the three main 
elements of a tree are pulled apart and highlighted in a diff erent 
way: the trunk of a tree, the branches and the leaves. It is the play 
between the natural concepts versus the grid and the concrete 
routing that is translated diff erently on the inside.  

The friction in the plan is also created through a sense of surprise; 
the  natural border conceals the grid on the inside. The experience 
of surprise is also a concept for the inside; since the buildings look 
like abstract boxes it is not clear what is on the inside, but it is in 
fact a continuation of the outside. 

Concept: friction between control, the walking route and nature
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Image 2.33: Flood levels in the park (from top left to bottom right); normal situation, 
regular fl ood event, 2-year fl ood event & 10 -year fl ood event



Image 2.34: Creation of the park using friction between the elements
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Project Specifi cations

PART B: DESIGN



Combination of elements

In the design of the park, multiple elements come together. These 
elements are:
1. The lake + stormlayers. The shape is organic and refers to the 
ponds in the surrounding parks, such as the City Park.
2. The grid in the greenery. Every square of 16 by 16 meters has an 
infi ll of a diff erent type of greenery.
3. The grid created by the pavilions. The pavilions are placed on 
the corner points of the grid and complement the smaller parts 
of the grid. 
4. The concrete routing. Apart from the organic shape of the lake 
and the overlaying grid, the concrete routing follows a diff erent 
set of rules; the routing is an element which is dictating the space. 

The contrast between these diff erent elements causes friction 
between nature, control and dictating space. 

Two parks that serve as an inspiration for this design are Stourhead 
and Parc de la Villette. Stourhead is a designed landscape but 
with a romantic expression of nature. The design is orchestrated 
as a walk in which every point provides a diff erent view over the 
lake, revealing bridges, buildings and so on. The Mirabeau Water 
Garden is designed in a similar way, with every pavilion providing 
views over the ‘‘opposite’’ pavilion in the plan. For example the 
pavilion with the gable roof is opposed to the pavilion with the 
inward shaped roof. In this way, the pavilions all provide a unique 
view over the lake. Parc de la Villette also serves as an inspiration; 
a grid is provided by recognizability of the pavilions in the plan. 
The whole park is divided in this grid, and therefore the landscape 
reveals itself as a controlled and created environment. 

So accordingly, blending concepts from these diff erent types of 
parks leads to the supposed friction between nature, control and 
dictating space. 

Design of the park

Image 2.35: Layers of the park



93Image 2.38: Design of the park, scale 1:2000

Image 2.36: Stourhead Garden as an inspiration

Image 2.37: Parc de la Villette as an inspiration 



Flood water

Image 2.39: Stormlayer detail, Scale 1:10
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Flood water

Image 2.40: Stormlayer bench detail, Scale 1:10



Image 2.41: Impression of the park, ‘‘normal’’ situation
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Image 2.42: Impression of the park, regular fl ood event



Image 2.43: Impression of the park, 2-year fl ood event



99

Image 2.44: Impression of the park, 10-year fl ood event



Pavilion 1 & 2: Parking Entry

Image 2.45: Parking Entry Section, Scale 1:100

Image 2.46: Parking Entry Facade, Scale 1:100
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Image 2.47: Parking Entry Floorplan, Scale 1:100



Parking Garage

120 m 20 m20 m
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Image 2.48: Floorplan parking garage, level -1

Entry Pavilion

Parking entry pavilion Parking entry pavilion
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Pavilion 3: Route Starting Point

Image 2.49: Route Starting Point Facade, Scale 1:100

Image 2.50: Route Starting Point Section, Scale 1:100
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Image 2.51: Route Starting Point Floorplan, Scale 1:100



Pavilion 4: Art Folly

Image 2.52: Art Folly Facade, Scale 1:100

Image 2.53: Art Folly Section, Scale 1:100
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16 m

12 m
Interior designed by artist

Viewpoint

Image 2.54: Art folly Floorplan, Scale 1:100



Pavilion 5: Municipality Meeting Room

Image 2.55: Meeting Room Facade, Scale 1:100

Image 2.56: Meeting Room Section, Scale 1:100
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Image 2.57: Meeting Room Floorplan, Scale 1:100



Pavilion 6: Presentation Room

Image 2.58: Presentation Room Facade, Scale 1:100

Image 2.59: Presentation Room Section, Scale 1:100
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Image 2.60: Presentation Room Floorplan, Scale 1:100



Pavilion 7: Architecture Center

Image 2.61: Architecture Center Facade, Scale 1:100

Image 2.62: Architecture Center Section, Scale 1:100
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Image 2.63: Architecture Center  Floorplan, Scale 1:100



Pavilion 8: Laboratory

Image 2.64: Laboratory Facade, Scale 1:100

Image 2.65: Laboratory Section, Scale 1:100



115

16 m

12 m

6 m

3 m

2 m3 m

1 m

1 m

1 m

6 m

1 m3 m

1 m

Storage

Viewpoint

Test space 1

Toilet

Test space 2

Office space

Image 2.66: Laboratory Floorplan, Scale 1:100



Pavilion 9: Restaurant

Image 2.67: Restauramt Facade, Scale 1:100

Image 2.68:Restaurant Section, Scale 1:100
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Image 2.69: Restaurant Floorplan ground fl oor, Scale 1:100
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Image 2.70: Restaurant Floorplan basement, Scale 1:100
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Tree construction

Trees in the area serve as an inspiration for the construction. 
These trees have a very distinct appearance and are translated 
into 4 diff erent subtypes of the construction:
1. Pine tree forest
2. Collection of trees
3. Willow
4. Live Oak

The construction principle is to spread the load of the roof over 
various points in the roof. These points come together in the 
column, creating a principle of branches leading to a big trunk. 
The applied principle is the same as at the Stuttgart Airport (see 
image 2.72). Between the branches and the trunks is a special 
connection element, with both parts fi tting in the connection 
element. This connection is welded together. 

Construction

Image 2.72: Stuttgart Airport Construction 

Image 2.73: Stuttgart Airport Connection elementImage 2.71: Stuttgart Airport Connection element
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Image 2.74 Construction principle

Image 2.75 Construction connection element
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Image 2.76 Construction Floorplan, Scale 1:100

Principle 1: Pine Forest
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Image 2.77 Construction 3D

Image 2.78 Construction Section, Scale 1:100



1 m 1 m 1 m 1 m 1 m 2 m 1 m 1 m 1 m 1 m 1 m1 m 1 m 1 m 1 m

1 m

1 m

1 m

1 m

1 m

1 m

1 m

1 m

1 m

1 m

1 m

1 m

Image 2.79 Construction Floorplan, Scale 1:100

Principle 2: Collection of Trees
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Image 2.80 Construction 3D

Image 2.81 Construction Section, Scale 1:100
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Image 2.82 Construction Floorplan, Scale 1:100

Principle 3: Willow
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Image 2.83 Construction 3D

Image 2.84 Construction Section, Scale 1:100
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Image 2.85 Construction Floorplan, Scale 1:100

Principle 4: Live Oak
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Image 2.86 Construction 3D

Image 2.87 Construction Section, Scale 1:100
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Image 2.88 3D Model Construction
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Image 2.89 3D Model Construction



Glass facade

Since the facade that is oriented towards the park is a curtain wall, 
protection against the sun is necessary. This protection consists 
of two layers; the outer layer consists of glass with a refl ective 
coating. The inside of the curtain wall consists of fritted glass. 
The fritted glass has a pattern of falling leaves. On the top of the 
facade, where protection against the sun is the most crucial, the 
foliage is thicker on the top and grows thinner towards the fl oor. 
Therefore, the pattern in the facade does not interrupt the view 
to the outside. The fritted glass is not only visible in the facade 
itself; the combination with sunlight projects playful shadows on 
the fl oor. 

Glass fl oor

In all the pavilions, the fl oor extends 1 meter of the lake. The 
fl oor that is overhanging the lake is made of glass. The glass fl oor 
makes the visitor feel part of the lake. 

Facade element
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Inside: fritted glass (falling leafs) 

Outside: reflective glass 

Spiderglass connection inside 

Spiderglass construction

Structural glazed floor

Connection element

Image 2.89 3D facade element



Image 2.90 Impression of the shadows in the Meeting Room Pavilion
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Image 2.91 Impression of the shadows in the Laboratory



Detailing

All the details have in common that it creates an abstract box on 
the outside with white plastered walls and and a curtain wall which 
reaches all the way from the fl oor to the roof. The enrichment of 
the detailing comes from the inside; the grid is refl ected towards 
the inside by using tiles in the facades and in the fl oor, and 
showing the construction in the roof. 

All the standard details, details 1 until 6 apply on all the pavilions 
with the only two notable exception details; detail 7 in the 
laboratory roof and detail 8 in the fl oor of the architecture center 
(building on columns). So using these 8 details, all of the pavilions 
could be created.

One of the most crucial details is detail 1. This detail shows how 
the glazed fl oor and the curtain wall come together, while also 
showing how the momentum on the fl oor is secured; by using two 
bended steel profi les on the top of the fl oor and on the bottom. 
In between the glazed fl oor and the connection the constructive 
insulation foamglass is applied. 

Detail 2 is also a crucial detail, since it shows how the curtain wall 
is extended as far as possible in the roof. An extra connection 
element is connected to the top of the roof construction. Since 
this is in the top corner of the building, behind a big part of the 
roof, this is not visible to the visitor.

Technical Specifi cations

Steel beam 150x150 mm

Steel connection element

Coated glass, mirror nish (outside) 

Fritted glass (Inside)

Spiderglass system

Spiderglass construction

Steel I-pro le 270 mm

Structural glazed oor

Image 2.92 Window Section



137Image 2.93 Technical Section, Scale 1:50
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Detail 3
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Detail 5Detail 6

Section

Detail 7 Detail 8



40 mm 

200 mm 

100 mm 

Slate 
Concrete 
Insulation with closed cells
Aluminium plating 

Coated glass with mirrored nish 
Fritted glass
Spider system
Round steel pro le 50 mm

Structural glazing
Steel tube pro le 50 x 50 mm

Steel I-pro le 270 mm

Foamglass 20 mm

Image 2.94 Detail 1, Scale 1:10



139

200 mm 
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Aluminium roof element
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Steel roof plating
Shape-retaining insulation
Vapor-resistant layer
Steel roof construction 100 x 100 mm
Steel roof construction 150 x 150 mm

50 mm 

250 mm 

Steel tube pro le 150 x 150 mm

Image 2.95 Detail 2, Scale 1:10



200 mm 

100 mm 

50 mm 

25 mm 100 mm 140 mm 

100 mm 100 mm 

Synthetic inner plating
Metal stud wall 
Glue layer
Shape retaining insulation
Bound white plaster

Steel L-pro le 150x150mm

Image 2.96 Detail 3, Scale 1:10



50 mm 100 mm 140 mm 

Synthetic inner plating
Metal stud wall 
Glue layer
Shape retaining insulation
Bound white plaster
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Image 2.97 Detail 4, Scale 1:10



Slate oor covering 
Concret oor 
Shape retaining insulation

Bolted connection

Image 2.98 Detail 5, Scale 1:10



200 mm 

100 mm 

50 mm 

Slate oor covering 
Concret oor 
Shape retaining insulation

25 mm 100 mm 140 mm 

Synthetic inner plating
Metal stud wall 
Glue layer
Shape retaining insulation
Bound white plaster
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Image 2.99 Detail 6, Scale 1:10



  

200 mm 

100 mm 

50 mm 

Steel roof plating
Shape-retaining insulation
Vapor-resistant layer
Steel roof construction 100 x 100 mm
Steel roof construction 150 x 150 mm

Steel tube pro le 100 x 100 mm
Rainwater collection pipe 100 mm

Protective grid
Steel rainwater collector

Image 2.100 Detail 7, Scale 1:10



Slate oor covering
Wide slab concrete oor 
Insulation with closed cells
Aluminium plating 

40 mm 

200 mm 

100 mm 

250 mm 

140 mm 

Steel H-pro le 250 x 250 mm

Foamglass 20 mm
Stiff steel connection
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Image 2.101 Detail 8, Scale 1:10



Image 2.102 3D Model 

3D Model/3D impressions
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Image 2.103 3D Model



Image 2.104 3D Model 
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Image 2.105 3D Model



Image 2.106  Impression inside of the Municipality Meeting Room
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Image 2.107  Impression of the Laboratory at night



Image 2.108 Walking route with laboratory (sunny)
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Image 2.109 Walking route with laboratory (storm event)





Conclusion & Refl ection

PART C: EVALUATION



Individual Research Question

How can the process of understanding and learning about the fl oodwater 
lead the architectural design?

In order to make the learning process about water the primary 
theme, the idea of the walking route was created. By creating a 
walking route, the process of understanding is translated into 
the physical environment. By converting the diff erent steps of 
the route into pavilions, these can be marked  as the diff erent 
phases  of understanding the strategy of New Orleans in regard 
to fl ooding.  The pavilions are also shaped diff erently in regard to 
the approach to fl ooding. So for the pavilions the translation of 
the learning experience is twofold: 

1. Combining all functions into one water plan in regard to water. 
By combining all these functions, a dialogue becomes apparent 
between the diff erent stakeholders of the fl ooding approach 
in New Orleans. These stakeholders are: the municipality, 
architectural offi  ces, experts on the physics of water, students, 
inhabitants and visitors.

2.The creation of the diff erent shapes show a direct translation 
of how to deal with water on a building scale. By presenting these 
pavilions as opposites to each other, it is shown that diff erent 
approaches are possible.

But apart from the pavilions, the park itself is also part of the 
learning experience. Firstly by refl ecting upon the strategy of 
New Orleans (the combination of hard and soft engineering) and 
secondly by demonstrating  the stormwater layers as a direct 
translation of the green spaces as temporary storage. 

One way to let the process of understanding and learning about 
fl oodwater lead the architectural design is by making the choice 
of spreading the functions over diff erent buildings. 

Conclusion
By doing this, the focus can be on both the urban scale and the 
architectural scale, in which the architecture of the diff erent 
volumes can become a ‘‘showcase’’.

Collective Research Question

In the collective research ‘‘Climate Adaptive Architecture’’ 
another research question was posed. The research as a whole can 
only be completed by returning back to the starting point of the 
collective research question:

How to design an architectural typology on the edge between land and 
water  which can benefi t from receiving water and adapting to the 
consequences of climate change?

In this case, the design does not consist of one separate 
architectural typology which responds in a specifi c way to the 
consequences of fl ooding. Since all of the pavilions respond 
in a diff erent way to this problem it could be stated that there 
are various water resilient typologies in this plan. However, the 
design is an unifi cation of these diff erent buildings and the park 
into one route. So accordingly, the route is the typology which 
benefi ts from water and adapting to climate change. 

This thesis shows that designing a resilient architectural typology 
is often about more than just designing a building which can 
receive water. Larger themes are also important; creating a 
resilient architectural typology is also about the resilience of the 
whole area in which it is designed. In this case, the fl ooding of the 
park plays a central role in the design of the building pavilions. 

A second theme which is currently important is the awareness. 
Water resilient architectural typologies are still largely unused on 
a worldwide scale, information about how these typologies work 
is crucial to create a discussion and to provide new insights on the 
fl ood problematic. 
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Refl ection

The process of my graduation thesis exposed my biggest  
weakness as a designer: I tend to overthink the conceptual part 
of the design. Instead of investigating a few alternatives I tend 
to keep going with adapting the design in every phase. After 
producing an overload of conceptual ideas, I lose the overview 
and get lost completely in the process. This is something that 
happened to an extreme degree during my graduation thesis.  
My own over-thinking holding me back for a long time to truly 
develop the design, causing  a backlog during the second part of 
the process.  For future design projects, it would help a lot if I 
structure my conceptual thoughts more and start choosing and 
selecting way earlier in the process. Creating interesting concepts 
is not a problem for me, but the choosing and translation process 
towards an actual design is something I need to work on in the 
future.

If there is something I also learned is that the design process 
comes with ups and downs. Sometimes the process goes well 
and everything seems to come naturally. On other moments, 
designing is a real struggle. But fi nishing a design a delivering a 
complete product surely is a great feeling. 

Overall I am pleased with the depth the project has got through 
the development of all scales. Designing a park was a fi rst time 
for me, and it was a very fruitful experience in the end. Designing 
both the park and the buildings gives me experience on diff erent 
parts of the design process, which I think is a good thing. 

In the end if there is one thing I learned about myself is that when 
something starts to become a struggle, I tend to work harder to 
compensate. During my graduation I felt that my working patterns 
had become unhealthy long and hard. This did not cause that I 
produced more, instead  the opposite happened; I lost my focus 
and working energy and was not able to concentrate anymore. 
After adopting a more healthy working pattern, my productivity 
went up and the fun of designing also returned. In the end I was 
able to regain my energy and fi nish the product in good way.

Strength & weaknesses of the research

One of the main strengths of the research was one of the key points 
from the start; namely the fl ooding awareness. An important 
part to take fears and insecurities in regard to fl ooding away, 
the awareness plays a central role. Since the implementation of 
the new strategy has just started this is of crucial importance 
for the city that the strategy is clearly communicated with the 
inhabitants.

Another strength of the research is the depth; starting from a 
very large scale of a worldwide research in regard to fl ooding, 
New Orleans was investigated as one of the case studies as part of 
the larger study. The design is created on the large scale of a park 
of 350 meters by 300 meters and zooming into the small scale 
buildings which are designed  until the smallest detail. The design 
is completed from a very large scale (the park) to a smaller scale 
(the pavilions) into the smallest possible scale (the detailing and 
materialisation of all the pavilions). The division of the plan into 
diff erent buildings also create a dialogue between the park and 
the buildings, making the walking route more interesting. 

One of the weaknesses of the research is the lack of technical 
background in terms of how the water is guided through the plan. 
The research would be stronger if these numbers were clear.

Another part that could have been exploited further was the use 
of the plan during a fl ooding event. Originally the idea was that  
a fl ooding situation could be simulated so that inhabitants could 
see how the plan works in the situation of a fl ood. On top of that, 
the moment could also be used to test if the plan works and the 
fl oodwater could be used for the laboratory testing moments.   Not 
exploiting this idea is certainly a missed opportunity to develop 
the informing function of the plan into a diff erent level. 

Lastly, the design would be more consistent if the pavilions were 
designed in such a way that all of these respond to the fl ood level 
the park, which is not the case in the product. 



Recommendations

As mentioned in the strengths and weaknesses part already, further 
research is needed in the exact amounts of water the design is able 
to store, and more importantly, in how far the design can discharge 
the fl oodwater of the neighborhood. Using this information the 
design of the pond and the stormlayers can be altered. The pumping 
systems are something that can also be developed further in the 
design. 

The design of the park can certainly be developed further. For 
example, the diff erent stormlayers ask for a diff erent type of 
greenery, which  is not developed in the current plan yet.  A thorough 
research into types of greenery suitable for the diff erent fl ooding 
situations is surely recommended. 

Further research in how to make the Mirabeau Water Garden 
even more a test case by creating a certain testing situation in 
which the water is let in to simulate a stormwater scenario is also 
recommended. 
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