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Rotterdam3.3

TRotterdam is the second-largest Dutch city after the 
capital Amsterdam and is a delta city in the province of 
South Holland, situated around 40 km inland on the New 
Meuse River, which is one of the channels leading into 
the Rhine–Meuse–Scheldt delta at the North Sea. A ma-
jor logistic and economic centre, Rotterdam is Europe’s 
largest port. It has a population of 651.446 1, but the Rot-
terdam–The Hague metropolitan area, with a population 
of approximately 2.7 million, is the 13th-largest in the 
European Union and the most populous in the country. 
The city is part of the Randstad, a megalopolis in the cen-
tral-western Netherlands consisting primarily of the four 
largest Dutch cities (Amsterdam, Rotterdam, The Hague 
and Utrecht) and their surrounding areas that covers an 
area of approximately 8.287 km2 (3.200 sq. mi). With a 
population density of 1.500/km2 (3.900/sq. mi) it also is 
one of the most important and densely populated eco-
nomic areas in north-western Europe. The Randstad, for 
the ring shape formed by connecting the four major cities 
of the region surrounding a large green agricultural area 
(the Green Heart) led to the use of the name “Ring City”.  
The link between the city of Rotterdam (Fig. 1) and more 

1. Population data https://opendata.cbs.nl/statline/#/CBS/nl/data-
set/37230ned/table?ts=1578685738191

Fig.1. In the previous pages: aerial view of Rotterdam. Source: Google Earth 
Pro. Image modified and elaborated by the author.
Fig.2. View of  the Rotterdam old port and the waterfront. 
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generally between the Netherlands and water is part of the history of the 
country itself and of man’s efforts to gain land in areas below sea level. The 
Netherlands is built on a river delta in northern Europe. Over 60% of the 
country is at or below sea level as a result of centuries of increasingly com-
plex intervention in the landscape to drain and redirect the flow of water. 
Since its birth the Rotterdam has worked on an ingenious system that made 
it safe and dry, but today extreme rains, severe flooding of the rivers and 
the sea level rising caused by climate change contribute to the threat of 
flooding (van Veelen, 2016). Its territory lies mostly below sea level (Fig. 3) 
and it ranks 15th in the list of cities in terms of resources exposed to coastal 
floods in the time horizon of 2070 (Nicholls et al. 2007). 
Rotterdam experiences a temperate oceanic climate similar to all of the 
coastal areas in Netherlands. Temperatures above 30°C are not rare during 
summer, while temperatures rarely drop below -5°C during winter. The city 
experiences the Urban heat island effect, especially inside the city centre. 

3.3.1  Macro level – scale of the strategic planning –  
 Analysis of the adaptation process in Rotterdam
    

 Rotterdam history in connection with its relationship with water

The history of the Netherlands is closely linked to the history of water 
management in a country of man-made low lands. The Dutch saying ‘God 
created the world, but the Dutch created Holland’ is well known. In the 
Netherlands, the relationship between man and ‘nature’ (and water) is con-
solidated and is part of the history of the area itself. As Bruno Latour stated 
“Holland has been in the Anthropocene by construction for the past five 
centuries”2 or even for a longer time. 
In Roman times, more than half the Netherlands was covered by peat, im-
passable and inaccessible (Hooimeijer 2010). The Netherlands was altered 
in the period between 1100 and 1700 from a natural and ever-changing 
system of lakes, marshes, creeks and streams into an advanced water man-
agement system (Hooimeijer 2008).
The Dutch developed what has been called the ‘fine Dutch Tradition’ 3, a term 

2. Bruno Latour statement during the lecture ‘How to sort out the many ambiguities of the concept of 
the Anthropocene’ held in Utrecht in May 2015.
3. The term ‘Fine Dutch Tradition’ was introduced by Henk Engel at the end of the 1970s in a booklet he 
made for an excursion at Het oude Hof te Bergen (Hooimeijer 2014).

used to describe the old typical Dutch landscape architecture produced by 
that which is within the landscape, i.e. with minimal means they produce 
a landscape architecture in which water is of essential importance. This de-
scription also tells how the construction of the territory in the Netherlands 
has historically had an interdisciplinary approach linked to the hydroge-
ological construction of space, which now involves the disciplines of civ-
il engineers, urban designers, architects and landscape architects. “Dutch 
cities are hydrological constructions with a spatial layout that is strongly 
connected to the division of land and water through building site prepara-
tion” (Hooimeijer 2010, p. 45). Rotterdam is a good example of polder city. 

The history of the Dutch landscape (and therefore that of the cities) was 
divided into phases by Willem van der Ham on the basis of historical crite-
ria relating to the different states of water (van der Ham 2002). Hooimeijer 
resumes these phases, re-elaborates them and defines them in more detail 
by systematically telling the development of the polder cities and the rela-
tionship between civil engineering and urban design (Hooimeijer 2014). 
Different stages are identified: the first ‘natural water management’, which 
reaches up to the year 1.000, in which nature ruled over culture and small 
initiatives were made to control the natural landscape because people lived 
in small groups with little power in changing the natural conditions; 

Fig.3.  3D model representing the height of land in Rotterdam. In blue the areas below sea level, in 
brown the areas above sea level.  The inner-dike area is lower than the river. (Credit: I. Bobbink, TU 
Delft).
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the ‘defensive water management’ (1000 – 1500), when dams began to be 
built and the first dam cities (as Rotterdam) developed; 
the ‘offensive water management’ (1500-1800), which starts when wind-
mills came into use on a larger scale around 1500, marking the technolog-
ical transformation and a new, pro-active attitude towards water as people 
began to develop technologies to control water management conditions; 
the ‘early manipulative water management’ (1800-1890), characterised by 
the new power of the steam engine and industrialization that made it possi-
ble for greater intervention in the water system including building of chan-
nels, the closing of sea arms and the artificial lowering or raising ground 
water levels in order to allow to develop cities with dense neighbourhoods 
inhabited by people coming from the countries; 
the ‘manipulative water management’ (1890-1990) is marked by the in-
duction of the engine and electricity, which had an immense influence on 
the city and the water system, when unpredictable urbanization and tech-
nological prosperity put pressure on the polder cities;
the ‘adaptive manipulative water management’ (1990 until today), when 
the technical approach of management of the manipulative era led to the 
current situation where more extreme storm events tied to climate change 
cause flooding in the polder cities. 
“The days of the use of pipes and pumps - the work of the civil engineers - are over. 
Water needs to be reintroduced directly into the urban design of the cities. This re-
quires a spatial approach where fluctuations in water supply and ecological water 
systems are taken into account” (Hooimeijer 2010, p. 55).

The city of Rotterdam is an excellent example of the urban development 
mentioned above, born as a ‘dam city’ it integrates technological interven-
tion with the economic and social structure. The time-line on the following 
pages show, through historical maps, pictures and drawings4, the develop-
ment of the city. Rotterdam began as a small settlement on the River Rotte, 
at the place where the river met with the Nieuwe Maas. The first mention 
of the settlement is in 1028, at that time, it was little more than a fishing 
village. 
In 1297 a further dike ring is erected, and a dam was built where it crosses 
the Rotte river in an attempt to reclaim some of the boggy land for develop-
ment. The dam separated fresh water from salt water, provided protection 
and gave the city its name. Rotterdam’s growth as both a commercial city 

4. Historic maps and images were mostly collected through the TU Delft repository https://repository.
tudelft.nl ; some from books (Hooimeijer 2014, Van de Ven 2004) and from free sources as Wikimedia 
https://commons.wikimedia.org/

and a port stemmed from this dam, which still forms the heart of the city 
today. From an economic point of view, the dam with its sluice, becomes 
a central element for transport from the sea to the hinterland and this is 
why dams become the heart of the city, where large ships have to deliver 
goods on smaller boats, where a market takes place and, inside the dam, 
a small sheltered port. The dam city and the polders (whose shape arises 
from hydrogeological needs) are therefore closely interconnected, not only 
from the hydrological point of view, but also socially and economically 
(Hooimeijer 2014). Water, through the sluice, is discharged from the small 
river to the larger one, through a clever system that takes into account the 
tidal movements and keeps the port accessible by ships bound for the sea. 
In the 13th century the first water boards (see following paragraphs) are 
established, including that of Schieland which was in charge of controlling 
the Rotte and the dam. In 1340, Rotterdam was granted a city charter by 
Count Willliam IV and the Rotterdam Schie Canal is dug thus physically 
transforming the city, that can expand along the new dug canals (see maps 
in the following pages).
During the early medieval period, Rotterdam has a great deal going in its 
favour. Its harbour is both accessible and deep, and it is perfectly placed to 
access some of the main European trade routes. As a consequence, the city 
grows at a rapid pace. 

Starting around 1500 windmills (Fig. 4) start to be used on a large scale so 
that water management and discharge could rely not only on tidal move-
ment, but also on technology. During the 16th-century war with Spain, 
Rotterdam rise importance, primarily because the trading centres of Am-
sterdam and Antwerp are cut off. New docks are dug from 1590 onwards. 
This is a time of great prosperity for the city and it is to continue through-
out the 17th century. From the late 1700s, however, history documents re-
port that the number of ships calling at Rotterdam’s port start to fall. It is 
thought that one problem the city may have encountered is the silting up 
of the Maas estuary, which prevent larger ships from entering the port to 
deposit their cargoes. Another obstacle is the Fourth Anglo-Dutch War. At 
any rate, the city’s population doesn’t grow as it had done previously.

With the Industrial Revolution in the 19th century, Rotterdam grows at an 
astonishing rate. Health issues related to water quality in the inner city are 
taken into consideration during the first half of the century, and in 1853 
and 1854 two cholera epidemics push the Waterproject presented in 1841 
by Rose and definitively approved in 1854 (see maps on the following pag-
es). The Waterproject plans to disconnect urban waters from the polder wa-
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ter system then flush the city water, lower the groundwater to allow urban 
expansion, build a city walk and residential areas. Rose’s canal plan for wa-
ter management in the polder city improved the water quality and the wa-
ter level management, and at the same time made the city more attractive. 
Rose introduced water as an urban quality in Rotterdam. To this day the 
canals are attractive assets to the city. The plan is an example of how water 
management, through the structure of dikes and ditches, determines the 
layout of urban developments (Hooimeijer 2014). New innovations arrive, 
such as steam power and mechanised cranes. Along with the introduction 
of the railway, they help to revolutionise the way that the port works. Part 
of the modernisation of the city includes the construction of bridges to 
connect the two banks of the river. In 1872, the ‘New Waterway’ opens, 
thus commodities can now be transported from Rotterdam directly to the 
North Sea.
The new land transport system, by train and later by car instead of the water 
transport system, leads to the filling of some urban waterways. In the early 
twentieth century, Heijplat, the first garden city for shipyard workers of the 
Rotterdam Dry Dock Company, is built and construction of other residen-
tial districts linked to the growth of the port begin. Expansion continues 
until the 1930s. Like many large industrial cities, the worldwide depression 
is keenly felt in Rotterdam. Increasing levels of poverty are experienced in 

the city. During the Second World War the greatest change to the city is the 
extensive bombing on May 14, 1940 when the city experiences extensive 
damage and 800 people are killed. Within a short period of time, there was 
little left of its original medieval architecture. Moreover, Rotterdam had to 
endure five years of German occupation.
Four days after the ‘Rotterdam Blitz’ attack, engineer Willem G. Witteveen 
is commissioned to draw up the Plan Witteveen to rebuild the damaged 
areas through a total reorganization of the urban fabric still marked by its 
industrial character. The 1950s marks the start of the city’s recovery. With 
little left to restore, developers can start with a relatively clean state. The 
destruction of most of the city soon become a unique field of experimen-
tation in which the need to recompose a large urban portion is confronted 
with the clear functionalist tendencies that are radicalizing in the post-war 
years.
The wave of the great urban recovery lead, for example, to the institution 
of the Architecture International Rotterdam - AIR, an organization that in 
1982 launches the competition for the renovation of Kop van Zuid, a dis-
missed port area south of the city. 

The Dutch over the centuries have provided for the construction of a sys-
tem of dams and sluices that would protect them from floods, but due to 

Fig.4.  Windmills and polders in the kinderdijk area, close to Rotterdam. Fig.5. The 1953 North Sea Flood in the Netherlands. Viewed from a U.S. Army helicopter, a Zuid 
Beveland town gives a hint of the tremendous damage wrought by the flood to Dutch islands. Source: 
Wikipedia through National Archives and Records Administration, catalogued under the National 
Archives Identifier (NAID) 541705.
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indecision and the Second World War, little action is taken at that time. In 
1950 two small estuary mouths, the Brielse Gat near Brielle and the Botlek 
near Vlaardingen are dammed. In 1953 a combination of a high spring tide 
and a severe European windstorm over the North Sea causes a storm tide; 
the combination of wind, high tide, and low pressure lead to a water level 
of more than 5.6 metres (18.4 ft) above mean sea level in some locations. 
The flood and waves overwhelm sea defences and cause extensive flooding. 
The Netherlands is highly affected by the 1953 North Sea Flood recording 
1.836 deaths and widespread property damage (Fig. 5). Most of the casual-
ties occurred in the southern province of Zeeland. Following the disastrous 
flood, the Delta Works (Fig. 6) (in Dutch: Deltawerken) are constructed 
to permanently protect the Netherlands from the threat of water in order 
to prevent such catastrophes. The Delta Works is a series of construction 
projects in the southwest of the Netherlands to protect a large area of land 
around the Rhine-Meuse-Scheldt delta from the sea. They consist of dams, 
sluices, locks, dykes, levees, and storm surge barriers located in the prov-
inces of South Holland and Zeeland. The works are declared finished in 

1997, but in reality, are finished in 2010 with the official opening of the last 
strengthened and raised retaining wall near the city of Harlingen. Delta 
works embody Holland’s decisiveness and cleverness in its fight against the 
adverse effects of water. The culmination of the Delta works, the Maeslant 
storm surge barrier, protects Rotterdam and keeps the connection between 
the port and the sea open. 
In late 1993 and early 1995, the Netherlands is confronted with high water 
levels in the major rivers. Along the river Rhine 200.000 people had to be 
evacuated in 1995.

The plans for the reconstruction of Rotterdam after the Second World War 
have significantly changed the relationship between the city and water. Fur-
thermore, the exponential growth of the port has created a gap between 
port and city. Through the projects that are planned in the late eighties and 
then from 2002, the city acquires a new image and identity. The Waterfront 
Program allows the city to recapture part of the brownfield and dismissed 
port areas bordering the Maas river thus regaining the important relation-

Fig. 6.  Delta works 1953-2010. Source: https://commons.wikimedia.org/wiki/File:Deltawerken_
na.png

Fig. 7.  Rotterdam, view of the Erasmus Bridge and the Wilhelmina Pier with OMA’s De Rotterdam.
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ship with water.
The program envisages an urban regeneration of four areas: Oude Haven, 
the old seventeenth-century port, Leuvehaven, Wijnhaven and Zalmhaven 
where residential and business of the city are located, Scheepvaartkwartier 
& Parkhaven, residential areas and public spaces and, finally, Kop van Zuid, 
an island located in the center of the river on which the new directional 
heart of the city stands.
The construction of the Erasmus Bridge (1996) allows to reconnect the two 
banks of the river, as well as allowing the development of Wilhelmina Pier 
in which, in addition to the existing buildings Hotel New York, the Cruise 
Terminal and Las Palmas, new projects are implemented, including Renzo 
Piano’s Toren op Zuid, Forster & Partners’ World Port Center, Mecanoo’s 
Montevideo Tower and OMA’s De Rotterdam (fig. 7).

 Current impacts and vulnerability

Rotterdam and its water system are put under pressure by the changing 
climate, by the growing population and by other factors. First of all, cli-
mate change challenges its traditional storm water infrastructure through 
extreme weather events including heavy storm events, droughts and in-
creasing temperatures. 
Rising temperatures will affect downpours. Heavy precipitations are pro-
jected to become more frequent and intense, increasing by 14 percent 
the intensity of rainfall for each degree rise in temperature (Brears 2018). 
Around 2050 the extreme rainfall that now happen every five years are ex-
pected to occur every year. The current water system of the city, including 
canals, lakes, other waterways, drainage outlets and a sewer system that 
directs post-treatment rain and wastewater into the New Meuse, is not 
flexible enough to handle a higher load of water due to intensive rainfall. 
Increased frequency and magnitude of precipitation is expected to cause 
higher pressure on the current system and consequently flooding is more 
likely to occur, thus damaging infrastructure and buildings and inundating 
roads and tunnels (Brears 2018). The Rotterdam water supply is at present 
mainly guaranteed by Rhine water. Snowmelt is estimated to grow due to 
the rising temperatures in Europe, thus producing faster runoff patterns 
earlier in the season, and increasing the chance of water shortages in late 
summer. Periods with low river discharge, low rain falls and elevated evap-
oration in summer are expected to occur more repeatedly in the future. 
As a consequence, Rotterdam will be progressively more vulnerable for 
droughts (de Graaf et al. 2007), causing groundwater deficit and lower 

water tables. Subsidence is already present in many areas, the drying up 
of land will lead to increase it. Excessive drought causes the soil to dry 
out and the collapse of some dams built over time through the peat and 
earth moving. Moreover, the lowering of the water table causes the wooden 
poles (inserted in the peat to reach more stable ground layers) on which 
many historic buildings are based do dry in the upper part and therefore 
rapidly degrade causing the subsidence of the construction. Furthermore, 
droughts will influence the quality of surface water with higher concentra-
tions of nutrients that causes algal growth, which will be further worsened 
by sewage overflows subsequent from extreme rainfall events. Rotterdam 
will experience an increase in the Urban Heat Island effect, that combined 
with more frequent and prolonged periods of higher temperatures can lead 
to health problems and alter the quality of surface water. The difference in 
temperature between the city and the surrounding countryside is predicted 
to be as high as 8°C (Brears 2018). Additionally, Rotterdam faces increased 
salt intrusion into the delta due to expected sea level rise.
Population is expected to grow, and 80.000 new homes are projected to be 
built5, thus putting more pressure on the existing urban water system. 
Furthermore, the European Framework Directive demands good ecolog-
ical quality of all surface water bodies, but currently the quality of urban 
surface waters is poor because of combined sewer overflows and diffuse 
pollution.

The city of Rotterdam and more generally all the Netherlands have devel-
oped, throughout their history, an advanced system for assessing vulnera-
bility and preventing possible damage. A stress test mapping is assessed in 
order to lower the risk.  A tool as the ‘interactive climate atlas’6  provides 
a digital overview of the effects of climate change on Rotterdam. The atlas 
collects diagrams and graphs offering data about climate change, climate 
scenarios and the impacts on Rotterdam and vulnerable areas and build-
ings. Through the interactive climate atlas users can compare the impacts 
of various climate scenarios both generally and in specific areas of the city, 
thus allowing stakeholders to collect the information they require to attain 
at solutions regarding both planning and prioritisation.

5. This data, as well as others in the chapter, was collected through interviews and questionnaires.
6. More information can be found at the website: https://www.climateadaptationservices.com/en/pro-
jecten/climate-adaptation-atlas-for-the-city-of-rotterdam/
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 Adaptation plans and resilience strategies: transition process 
 towards a resilient city 

During the past two decades Rotterdam has developed a significant num-
ber of plans and strategies aimed at adapting and making the city resilient. 
The following pages draw a timeline that collects the most relevant plans 
and strategies in the path undertaken by the city. The timeline brings to-
gether the strategies at the city level in the upper horizontal band and those 
relating to the Delta area and the Netherlands in the lower one.
The 1st Rotterdam Water Plan (WP1) of 2001 followed by the Rotterdam 
Water City 2035 (RWC) of 2005 (De Urbanisten, 2005) o (Gemeente Rot-
terdam, 2005) represents an important step towards a transformative crite-
rion because it combines urban challenges with those related to water risks, 
and proposes an integrated approach involving and making the various 
Departments of the Municipality and the Water Board and stakeholders 
co-operate together (De Graaf and van der Brugge, 2010). The RWC vision 
aims to improve living quality in the urban area. The south of Rotterdam 
is planned to be transformed with an extensive network of waterways in-
tegrated into an urbanized environment, each household having garden 
access to the waterway network. The network is connected to the river delta 
and new recreation areas with small lakes on the south side of Rotterdam 
(de Graaf et al. 2007). The RWC is the product of broad collaboration be-
tween urban planners and water experts which has been taken up further 
in 2006 where complete integration of urban water plans and spatial plans 
is realized. 

In 1993 and 1995, floods threatened to devastate regions surrounding the 
Rhine delta and over 200.000 people were evacuated in the surrounding 
areas. No dikes broke, but the as the river floods each year the water distrib-
utes sediments throughout the floodplain which in turn reduces the space 
that was initially allowed for annual floods. The first proposals to face the 
problem were to raise the dikes again, which would be expensive. However, 
an alternative that gained interest was that giving space to the water during 
peak loads. The principle of ‘giving water more space’ led to the ‘Room for 
the River’ project that was active from 2006 to 2015. It includes four rivers: 
The Rhine, the Meuse, the Waal, and the IJssel. The project foresaw areas of 
land that can be flooded under controlled conditions in the event of high 
water. The primary objective of the measures is to retain, store and, only 
then, to discharge water. Measures in the plan include: placing and moving 
dykes, depoldering, creating and increasing the depth of flood channels, re-
ducing the height of the groynes, removing obstacles, and the construction 

of a “Green River” which would serve as a flood bypass. This result in lower 
flood levels. The project area is in the Netherlands, but morphological im-
pacts extend upstream into Germany, portions of France and Belgium, and 
may reach to the Rhine headwaters in Switzerland over time. The design 
presents an integrated spatial plan with the main objectives of flood pro-
tection, master landscaping and the improvement of overall environmental 
conditions. Forty projects are implemented, with a budget of €2.2 billion.
The same principle to retain, store and, only then, to discharge water is also 
being applied in developing strategies for handling the water in urban areas 
during periods of heavy rain.

The 2nd Rotterdam Water Plan (WP2) of 2007 (Municipality of Rotterdam 
et al., 2007) completes the visions of the RWC with long-term programs for 
urban climate adaptation. Through the policies promoted in WP2, the risk 
of floods is seen not just as a threat, but as an opportunity to intervene in 
the territory by improving its quality: the urban development process com-
bines the construction of water structures and services in the spatial plans 
of urban projects, also providing other functions to citizens.
The Rotterdam Climate Initiative (RCI), launched in 2006 (Rotterdam 
Duurzaam, 2007), aims to increase urban resilience to climate change and 
make the city become a leader for innovation in the water sector. Starting 
from the Initiative that involves the Municipality, the port and the Rijn-
mond Environmental Protection Agency, the report Rotterdam Climate 
Proof (RCP; Gemeente of Rotterdam, 2008) - designed to  protect  urban 
and port territories inside and outside the dams against floods - aims to 
ensure that all future climate developments are anticipated and reflected 
in urban plans, in implementation projects and in management activities 
starting from 2012 (Stead, 2014); another crucial goal is to transform the 
challenges related to climate risks into opportunities for economic develop-
ment and the promotion of the city’s image. The RCP programme contains 
three central activities: 
1. increasing the store of knowledge about climate change; 
2. implementing appropriate adaptation measures; 
3. promoting Rotterdam’s international image as an innovative delta city. 
Moreover, the RCP programme aims at contributing to the development of 
international knowledge agreements and partnerships on climate change 
adaptation.
At the national level, in 2008 the Dutch Government launched the National 
Delta Program, aimed at organizing a sustainable and integrated approach 
- in the long term, since its time horizon is the year 2100 - for water security 
and drinking water supply.
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The Rotterdam Climate Change Adaptation Strategy (RAS; City of Rotter-
dam, 2013), provides the framework and starting point for a ‘future proof ’ 
development: from then on, topics such as water safety, accessibility and 
solidity of the city in relation to climate change and its consequences are 
considered in the early stages of each development project, to ensure a bet-
ter understanding of the vulnerable areas of the city and to identify oppor-
tunities that combine the necessary changes with the efforts to make the 
city more attractive (City of Rotterdam, 2013). It has been estimated that 
the cost of making Rotterdam climate-proof will result in investments to-
talling between EUR 4 and 5 billion (Brears 2018). The overall objective of 
RAS is for Rotterdam to be a safe and liveable city with added value. In or-
der to achieve this objective the city will ensure the following main points: 
the city and its inhabitants are safe from flooding; the city and its inhabit-
ants experience minimal disruption from too much or too little rainfall; the 
port of Rotterdam remains safe and accessible; the inhabitants of Rotter-
dam are aware of the effects of climate change and know what they can do 
for themselves (residents and businesses are aware of climate change risks 
and conscious of their own responsibilities and actions they can take  - this 
is part of the policy); climate change adaptation contributes to a comfort-
able, pleasant and attractive city and does not adversely impact the health 
and welfare of its inhabitants; climate change adaptation strengthens the 
economy by creating new economic opportunities and strengthening the 
international image of Rotterdam as an ambitious and progressive delta 
city, thus promoting itself as a role model for other cities. 
The RAS is based on four core principles: 
•	 Robust system (see previous paragraph); 
•	 Adaptation through the application of small-scale measures throughout 

the entire urban area, implementing actions that absorb rainfall where 
it falls, stores it and drains it away slowly; 

•	 Cooperation and linkage with other activities through public–private co-
operation in implementing adaptation solutions. Residents, businesses, 
housing associations, developers, institutions and all stakeholders will 
all need to be involved in the process of making the city climate-proof, 
with local government acting as facilitator, initiator and supporter. 
Raising awareness on climate change is key to spurring small-scale 
adaptive measures throughout the city. Furthermore, these measures 
will be linked with other urban developments and projects, for exam-
ple, regular maintenance of the roads and public areas (Brears 2018);

•	 Added value for environment, society, economy and ecology: climate change 
adaptation allows environmental benefits, and suggests various chanc-
es to make living in the city more attractive, by ensuring that residents 

benefit from community initiatives, thereby adding value to the econ-
omy and increasing biodiversity and water quality.

In 2013, the Reassessment of Water Plan 2 is integrated with the RAS to 
define clear action plans, even in the face of the austerity period due to 
the financial crisis. One of the main purposes of the mentioned plans is 
to build greater water retention capacity (in urban areas) in line with the 
political objectives set at national level (Ministry of Infrastructure and the 
Environment and Ministry of Economic Affairs, 2015) so as to mitigate the 
runoff into the urban environment instead of discharging it as quickly as 
possible into the surrounding environment. 
The RWC and its follow-up allowed the city to be part of several inter-
national networks: Connecting Delta Cities Network, Rockefeller Founda-
tion, the World Council on City Data, Covenant of Mayors, C40, Transat-
lantic Cities Network of GMF and ICLEI (Tillie, 2018). Rotterdam was one 
of the first cities to participate in the 100 RC network since 2014.
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 Rotterdam approach

The implementation of multi/interdisciplinary approaches, pursued in the 
policies of Rotterdam and some cities recognized as forefront in facing con-
temporary challenges, have proven to be effective in facing the impacts of 
climate change in a systemic and transformative way, responding to a long-
term vision of a resilient and adaptive city. It can be the real turning point 
for the process of renovation and the urban development, thus reversing 
the trend in the consumption of primary resources. The systemic perspec-
tive combines adaptation with urban development allowing the different 
disciplines (architecture, urban design, civil engineering and landscape ar-
chitecture) to be involved and collaborate for a same shared objective. The 
strategy of ‘giving water more space’ implemented in the ‘Room for the 
River’ project as well as in the plans above described, witness the applied 
holistic and eco-centric approach that allows to face impacts often through 
the use of BGIs. Although most of the BGI projects have been set up and 
organised by the city itself, the public participation in decision making and 
planning processes is more and more frequent. 
The cooperation between the public and private sector is important to as-
sure a greater awareness on climate impacts. All sectors of society have to 
cooperate together and play a role in reducing flood risks. 70 percent of 
land in Rotterdam is privately owned, thus although the local government 
implements BGI projects in public spaces to ensure the city becomes cli-
mate-resilient, it will not be sufficient. The City of Rotterdam, in partner-
ship with the Port Authority, municipal services, other government de-
partments and utilities (e.g. water boards), private organisations (including 
housing corporations and project developers) and the city’s residents are 
all involved in the implementation of the Climate Adaptation Strategy. Ac-
cording to the OECD report ‘Water Governance in the Netherlands: Fit 
for the Future?’ the involvement of citizens in the Netherlands has to be 
improved (OECD 2014). 

Rotterdam is executing large-scale implementation of small-scale ‘no re-
gret’ BGI actions that increase the resilience of the urban water system as 
well as injecting climate adaptation into the urban fabric of the city. Com-
munity learning is part of the process, in particular concerning the urgen-
cy to act on climate change. Measures range in their type and scale, and 
include: a large number of small-scale projects that are led by citizens and 
businesses under the motto ‘many small actions make a big difference’; a 
small selection of key projects explicitly designed to inspire and create pub-
licity; large-scale projects that deepen understanding and support research 

(Brears 2018).
Different aspects, attitudes and instruments applied in Rotterdam in the 
adaptation process and projects can be recognized. Some of them have 
been discussed during the interviews and are summarised in the following 
paragraphs. 

Living with water

In order to face the impacts and challenges Rotterdam must strengthen 
its water management system. Dikes have to be raised and larger pumps 
need to be installed. However, instead of “fighting against the water”, Rot-
terdam and the Netherlands decided to “live with water” and design live-
able resilient cities from both physical and socio-economic perspectives. 
The concept of ‘living with water’ to reduce climate risk by integrating flood 
management with landscape design and water supply planning was main-
streamed in the Netherlands beginning in 2007 with the Room for the Riv-
er infrastructure program. 

Robust system

Via the Nieuwe Waterweg (New Waterway), Rotterdam has open links to 
the sea and is influenced by the tide. Much of Rotterdam, including the 
main port, lies in outer-dike areas. Within the dikes, the inner-dike city is 
mostly well below sea level (see Fig. r.x3), with the lowest point being as 
much as 6.67 metres below NAP7 in the Alexanderpolder district. The city 
of Rotterdam has a sophisticated and refined system of water management 
and flood protection. This dates from centuries ago and has been improved 
ever since. It forms the cities robust base on which the inhabitants can rely, 
now and in the future. If the region were to flood, the consequences would 
be disastrous. Pumping stations run by the water boards regulate the water 
levels and keep the polder dry. An ingenious and robust system currently 
keeps the city and its port safe and dry, making Rotterdam a safe delta city. 
The following pages represent the complex robust system Rotterdam can 
rely on which consists of storm surge barriers and dikes, of canals and lakes, 
outlets, sewers and pumping stations. It will continue to be maintained in 
good shape and improved where necessary. In spite of this, the city is al-

7. NAP the National Amsterdam Level, is an agreed ordnance measurement that is almost equal to 
mean sea level
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ready being disrupted and damaged by, for example, extreme rainfall. 
Rotterdam and the Netherlands seem to have confidence in the systems 
they have built to protect themselves from the risks that come from the sea, 
including the SLR and storm surges (as the one that hit the area in 1953), 
but they seem to feel more vulnerable to the impacts that arise from rain-
falls and from the level of rivers and waterways, whose water basin goes 
well beyond national borders (and thus cannot be directly controlled).

Hold, store, drain water

As mentioned, the sewage system will not be able to dispose of the growing 
flow due to the increased rainfall and increasing urbanization. Wastewater 
must be pumped at higher altitudes to be disposed of. Thus, the actions 
“Hold, store, drain water” or, as an interviewee said “store, delay, pump 
it away” become crucial. Rotterdam is engaging in numerous plans and 
measures to achieve this goal: “every drop count!”. 
In addition to the conventional combined sewer system, additional facil-
ities have been added to this system. The municipality of Rotterdam has 
the policy to collect and discharge storm water separately from wastewater. 
In 2010 100 million cubic meters per year of water had to be disposed by 
the combined sewer system, while in 2017 only 60 million 8, thanks to the 
implemented measures. Disconnection of paved surfaces has taken place 
resulting in a storm water collection system. Some pilot interventions have 
been made such as replacing with permeable paving over an area of ap-
proximately 11 hectares. The new permeable stones allow the absorption of 
90% of the rain, therefore only 10% goes to the sewage system. Moreover, 
innovative water facilities have been developed like water squares, green 
roofs and water storage under a parking lot in the centre of Rotterdam 
(see following paragraphs). The Municipality is asking private owners and 
housing cooperatives to replace paving in gardens with greenery following 
the motto ‘stones out, green in’ and constructing green facades in order 
to increase the water storing capacity. A regulation in phase of approval 
impose for the installation of a system that can collect up to 70 mm of 
rain in an hour for new buildings. Some experimental projects to reuse the 
collected rainwater, for example for agriculture or urban green areas, are 
being tested. 
Between 2008 and 2014, Rotterdam provided a subsidy scheme to promote 
the creation of green roofs on municipal as well as housing association and 

8. Data reported in those paragraphs were provided by interviewees of the Municipality of Rotterdam.

business properties. Green roofs, in addition to collecting rainwater, can 
improve the thermal insulation of buildings and have important effects, for 
example reducing heat islands and improving air quality. To date the grant 
scheme has led to 150,000 m2 of green roofs being developed across the 
city (Brears 2018).
An important effect of the increased water drained through the soil is the 
recharge of groundwater which therefore limits some consequent prob-
lems, such as subsidence.

Maintenance is the new design

Currently Rotterdam entrusts the disposal of wastewater to a 2,500 km of 
mainly combined sewage system about 60 years old. 80% of the rainwater 
is disposed of through the sewers. The city is engaged in the systematic and 
gradual updating of the sewage system and in the separation of wastewater 
and storm water.
This implies a massive commitment that foresees construction sites in the 
coming years throughout the city. The need for the maintenance and ren-
ovation of the sewage system becomes an opportunity for new projects: 
“Maintenance is the new design”. In the new sections where the sewage sys-
tem is separated, storm water can be mostly absorbed by the soil through 
wadis (bioswales), introduction of green areas and elements capable of 
collecting and draining water in the ground, thus allowing a new config-
uration of the urban space. The ability to take advantage of the need for 
maintenance as an opportunity to promote new projects is widespread in 
Rotterdam. As an example, even for the famous water square Benthemplein 
project, part of the funding was provided by the department in charge of 
the sewers, having the project a direct impact on the (minor) quantity of 
storm water to be disposed of. In order for examples such as those report-
ed to happen, dialogue and collaboration among the different departments 
that deal with the space and infrastructure of the city are necessary.

Water as an opportunity

A large part of Rotterdam’s success in tackling problems associated to water 
impacts is related to the choice of embracing water and thinking of it as 
an opportunity instead of a threat. The attitude towards water that corre-
sponds to absorbing and containing it appears to be prevalent as the fol-
lowing paragraphs and the project sheets will describe. Experiences such as 
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those of the ‘Room for the river’ program and the projects described above 
show how water and the associated risks, in Rotterdam, can become oppor-
tunities for a new vision for the city and for urban projects that transform 
it into an adaptive, resilient and attractive city.
The Eendragtspolder, a 22-acre patchwork of reclaimed fields and canals 
is an example of a site built as a public amenity that collects floodwater in 
emergencies. It hosts a rowing course, bike paths and water sports and it 
has become a popular retreat. Now it also serves as a reservoir for the Rotte 
River Basin when the nearby Rhine overflows, which, because of climate 
change, it’s expected to do every decade.
The change of perspective is perhaps also the spark that allows to think 
about water with greater creativity, giving life to those innovative and ex-
perimental research projects that have been implemented in the Nether-
lands.

Water management in the Netherlands – water boards

In the early Middle Ages, the farmers began to control water in the marshy 
land by draining and digging ditches, discharging the water into a river or 
artificial watercourse. The first dikes and water control structures were built 
and maintained by those directly benefiting from them, mostly farmers. The 
population started to grow and more land was reclaimed, thus this process 
demanded cooperation. As the structures got more extensive and complex, 
councils were formed from people with a common interest in control of water 
levels of their land. The first water boards were formed in the 13th century 
when water management authority was part of the everyday village business 
that was overseen by the village council. Water boards were formed to face 
the water management problems arising from time to time, gathering smaller 
cooperating boards and each time adapting or creating new regulations. The 
government was sometimes involved in this process, especially if the intention 
was to implement a major project of interest to a large part of the country, 
such as the construction and maintenance of sea dikes.
These water boards were the first forms of democratic governance in the Neth-
erlands and the process of negotiation developed to manage water is embed-
ded in Dutch culture.
In the 17th century there were many of these independent local bodies levy-
ing their own taxes and administering justice. This early form of local govern-
ment played a role in the development of a political system in the Netherlands 
that was decentralised and dependent on communal cooperation.
The mandate of Rijkswaterstaat (English: Directorate General for Public 

Works and Water Management), established in 1798 under French rule, was 
to centralise water control in the Netherlands. The provinces also had their 
own water management departments for the supervision and coordination of 
the countless small district water boards within their borders. 
Implementation of the Delta Works was accompanied by a transformation in 
governance as government agencies including the Rijkswaterstaat consolidat-
ed power and local water boards merged. This merger process was reinforced 
by the 1992 Water Boards Act, which not only determines that all the inhab-
itants of the Netherlands have an interest in and should therefore exercise 
control over and pay for proper water management, but also that all tasks to 
do with that management must reside with the district water boards. Water 
boards were contracted from over 3500 in 1850 and over 2500 in 1950 to 21 
from 2011.
Water boards hold elections, levy taxes and function independently from oth-
er government bodies. Water board structures vary, but they each have an 
elected general administrative body, an executive board and a chair.
At the national level, the Ministry of Transport, Public Works and Water 
Management works on the enduring protection against water and safe trans-
port connections of international quality under its slogan ‘Trusted with water, 
progressive in connections’. Besides flood protection, another priority is water 
quality.
Provincial governments, together with the Rijkswaterstaat (Directorate-Gen-
eral for Public Works and Water Management) and the district water boards, 
ensure that rivers, ditches and lakes remain navigable, that healthy swimming 
water is available, that domestic and industrial wastewater is treated, and that 
the groundwater is at the correct level (Hooimeijer 2010).
Each district waterboard in its territory is responsible for: management and 
maintenance of water barriers: dunes, dikes, quays and levees; management 
and maintenance of waterways; maintenance of a proper water level in pol-
ders and waterways; maintenance of surface water quality through wastewater 
treatment.
The municipalities are responsible for ensuring good drainage and preventing 
flooding in the city.

The importance of the sub-surface 

Blue-green urban solutions and the uses of renewable and zero-carbon energy 
systems are growing rapidly, however, these initiatives are mainly concentrat-
ed in the portion ‘above ground’ of the city.
In urban design often the land is seen as a two-dimensional space and what 
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happens below the surface is a ‘problem’ that is not addressed in the pre-
liminary and decision-making stages, but rather in the subsequent planning 
stages. Instead the subsoil or ‘sub-surface’, with its artificial and natural com-
ponents, plays an important role, if not crucial, in the urban climate and 
in the global energy transition. On the one hand, it is linked to a variety of 
challenges such as subsidence, pollution, damage to infrastructure and lack of 
space for new urban systems; on the other, it offers opportunities in terms of 
solutions against floods, the reduction of thermal stress and the development 
of decentralized energy systems (Fig. 8). Therefore, “[...] it is necessary to 
place the problems of the subsoil in their appropriate perspective, to allow 
a more resistant design that brings together ecosystem services, climate and 
urban systems and that fully takes into account the dynamics of the subsoil” 
(Hooimeijer, Lafleur and Trinh, 2017, p. 62). The Municipality of Rotterdam 
was partner in a project aimed at introducing the sub-soil in the whole urban 
design process. Below is an example of project in which digital technologies 
not only provide a key support for cooperation among the disciplines in-
volved in the urban transformation process, but also allow to combine the 

design of different urban spaces under and above ground. 
The action TU1206 - Sub-Urban - A European Network to Improve Un-
derstanding and Use of the Ground Beneath our Cities9 of the European 
programme COST10 (European Cooperation in Science and Technology)  
aims to highlight the importance of the urban subsoil in the path towards 
enhanced sustainability. Sub-Urban is the European network of geological 
surveys between cities and research institutions partners that work together to 
improve the way we manage the soil beneath our cities. It aims to provide a 
necessary contribution to improve cooperation between the specialized disci-

9. Further information can be found on the website: www.cost.eu/actions/TU1206 [Accessed 4 No-
vember 2019].
10. COST (European Cooperation in Science and Technology) is a funding organization for research 
and innovation networks. COST actions help to connect research initiatives in Europe and beyond and 
allow researchers and innovators to grow their ideas in any scientific and technological field by sharing 
them with their colleagues. COST actions are bottom-up networks with a duration of four years that 
promote research, innovation and careers. Further information can be found on the website www.cost.
eu [Accessed 4 November 2019].

Fig. 8. on top:  The other half of Rotterdam (credit: Geemente Rotterdam); Fig. 9. Vertical and hori-
zontal scopes for BIM, CIM and GeoCIM. (credit: G. Venvik and A. Liinamaa-Dehls, 2018).

Fig. 10. GeoCIM information flow cycle (credit: G. Venvik and A. Liinamaa-Dehls, 2018).
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plines involved, able to understand the peculiar language of maps and sections 
that are easy to read by geologists and soil experts, and those who can get the 
most benefit from this knowledge on the urban subsoil namely urban deci-
sion makers, practitioners and the broader research community (Venvik and 
Liinamaa-Dehls, 2018).
Starting from the concept of City Information Model (CIM) or 3D City 
Models, which extends the digital information system to a wider scale that 
represents land, buildings, vegetation, infrastructures and elements of the 
landscape of an urban area, the project partners of the COST Sub-Urban 
propose the Geo City Information Modeling - GeoCIM (Fig. 9). This new 
system promises to reconnect cities with their subsoil through a process that 
involves the generation, sharing, integration and sustainable management of 
digital representations of the physical and functional characteristics of at least 
the following layers of the urban environment: surface layer (natural and arti-
ficial characteristics on the surface); anthropogenic underground layer (‘built’ 
artificial soil, buried infrastructure, foundations); natural underground layer 
(geological units, hazards, resources and processes).
GeoCIM aims to fully integrate information on the surface and subsoil; it 
can communicate the many opportunities and challenges of the sub-surface 
(Fig. 10). Citizens and their governments will be able to view information 
that will enable sustainable planning, decision making, design, construction, 
operation and maintenance of various physical infrastructures. The subsurface 
ecosystem and natural resources such as water, heat, energy, minerals and ag-
gregates can be viewed together with utilities, transport networks, buildings. 
The GeoCIM platform could be used by planners to retrieve all key urban 
data sets and it should also be possible to incorporate environmental indica-
tors such as data on groundwater, air, water and soil quality or pollution; this 
would support the integration of environmental assessments and planning. 
Although GeoCIM has not yet been fully developed following the ambitions 
of the Sub-Urban partnership, there are examples that demonstrate how some 
aspects of the GeoCIM definition have been met across Europe through the 
path pursued in the partner cities of Rotterdam, Hamburg, Helsinki, Odense, 
Oslo.The major impacts of a GeoCIM will likely come in the early stages of 
the decision-making and planning process, when a holistic overview of all 
relevant information can lead to changes in design that minimize costs and 
risks. Decision makers should recognize the potential impact and benefits of 
GeoCIM in supporting the urban transition process towards increasing sus-
tainability and resilience.
The Municipality of Rotterdam benefits of the activities and the GeoCIM im-
plemented as a useful instrument in the public works, e.g. for the renovation 
of the sewage system.  

Adaptation Support Tool

Digital tools can help decision makers, planners, designers and stakeholders 
to collaborate and find the most appropriate solutions. The Netherlands made 
their experience available to create a decision support tool. 
An example of the integration of multidisciplinary approach into new spatial 
areas through to the use of digital technologies was developed by Deltares11, 
an independent institute born in the Netherlands that operates worldwide for 
applied research in the field of water and subsoil, working on intelligent solu-
tions, innovations and applications for people, the environment and society. 
Focusing mainly on the areas of river deltas, coastal regions and river basins, 
Deltares has developed expertise in various fields, including flood risk and 
adaptive planning. The Deltares Institute develops software and models avail-
able for free as ‘open source’. Among these, the Adaptation Support Tool12  
(AST) was implemented to support collaborative planning and implementa-
tion of adaptation measures aimed at making our environment more resistant 
to the risks of extreme weather conditions, more resilient and attractive. It can 
be a useful decision support tool and it can be used in planning seminars by 
urban planners, landscape architects, water resource managers, civil engineers, 
local stakeholders and other experts to create conceptual projects. Participants 
use AST on a touchscreen to select adaptation interventions, place them in 
the project area and immediately get an estimate of their effectiveness and 
costs (Fig. 11).
AST includes 62 blue-green and grey measures for ecosystem-based adap-
tation (BGIs such as green roofs, ‘bios wales’, porous pavement and ‘water 
squares’), a range of possible selections that classifies them according to their 
applicability and an evaluation tool to assess the effectiveness of the adapta-
tion measures applied. Once the measures have been chosen, AST estimates 
and displays their performance according to a number of key parameters, e.g. 
the water storage capacity created, the reduction of the runoff frequency, the 
reduction of thermal stress, the additional recharge of groundwater, the ef-
fects on water quality, costs and further benefits. Used also in the educational 
field in workshops with university students (for example I could experience 
its use during the  workshop Climate Resilient Urban Design – CURD - at 
the Delft University of Technology), it has proven to be a valid support in the 
evaluation of possible measures to be adopted in a given territory as well as 
a valid tool for comparison and dialogue support among different disciplines 

11. Further information on Deltares is available on the website: www.deltares.nl [Accessed 4 November 
2019].
12. Adaptation Support Tool and other software are available at Deltares website: www.deltares.nl/en/
software/ [Accessed 4 November 2019].
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and interests, sometimes conflicting, and an effective educational device for 
raising awareness of the risks and possible actions aimed at mitigating them 
and making the urban environment more resilient and adaptive.

Data collection and data analysis 

Data collection took place during a period as research guest at the Delft 
University of Technology (TU Delft), Faculty of Architecture and the Built 
Environment, the Netherlands during the period from May to July 2019. 
However, data and contacts were also collected during the summer school 
“Planning and Design with water for sustainability” held at TU Delft in 
which I took part as a guest assistant in July 2018, and during the Sym-
posium “Education for Water Resilient Cities” held in May 2018 at TU 
Delft. During the period as research guest I could take part in workshops, 
conferences, lectures and initiatives on the themes of urban sustainability 
and water management, thus allowing me to plan the data collection and 
find the right people to whom submit the questionnaires and organise the 
semi-structured interviews. My guest professor has been very helpful and 
crucial in the drawing and implementing the data collection plan for Rot-
terdam, moreover a fruitful dialogue was established that helped me in the 
whole research and in finding the right people for the interviews. At TU 
Delft I found very stimulating and helpful environment with people work-
ing on subjects in line with my research, bringing new and different points 

of view and enriching my investigation. In the Netherlands, the constant 
collaboration of the academia, with the public sector and practitioners, on 
urban adaptation and water management issues make the strategies and 
measures adopted more effective. A difficulty in data collection was that 
some of the documents are only in the local (Dutch) language. Part of my 
research was also dedicated to site visits in order to analyse implemented or 
planned adaptation projects.  

Interviews and questionnaire

Participation in the above-mentioned events organised by TU Delft on the 
topics of my research, as well as participation in workshops, lectures, con-
ferences and initiatives have contributed significantly to providing a clearer 
picture of the adaptation path and the water system of Rotterdam. Ques-
tionnaires, but above all interviews were useful for the research. The public 
officials of the Municipality of Rotterdam as well as the practitioners I got 
in contact with were helpful, interested in the research, very competent 
and effective in providing information about the city, but also in discussing 
the topics dealt with more widely, thus creating a fruitful and stimulat-
ing dialogue. Furthermore, I had the opportunity to interview experts and 
professionals who deal with both strategic planning (macro level) and the 
implementation of concrete projects (meso/micro level), thus having a very 
broad and at the same time detailed picture of urban adaptation. The inter-
view with Florian Boer (De Urbanisten) was very a stimulating exchange of 
opinions about the expected impacts and possible long-term visions on ur-
ban adaptation, as well as on specific implemented projects in Rotterdam. 
One public official, one practitioner and one expert in the research field 
responded to the questionnaire and provided follow-up information. In to-
tal, four public officials of the Municipality of Rotterdam, one expert and 
practitioner, and one expert in the field of university and research were in-
terviewed. As previously mentioned, a direct contact through semi-struc-
tured interviews was found much effective in order to collect information 
and data. 

Fig. 11. Screen-shot of the Deltares Adaptation Support Tool (credit: www.deltares.nl/en/software/
adaptation-support-tool-ast/).
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City profile - urban water management and adaptation process

The analysis based on the MLP allows to draw up a synthetic profile of the 
city of Rotterdam. The main themes in some key issues of the adaptation 
process are highlighted: the landscape pressures as the climate change im-
pacts and the water system conditions; the regime’s sanctioned discourse 
through the specific objectives for UWM, and the strategies and practices 
of BGI based water management; measures of and barriers to the imple-
mentation of BGI as performance of regime-led niche projects in sustain-
ability transition (Liu and Jensen 2018). The current landscape pressures, 
the goals of UWM, and the role of BGI and GI are defined through the 
analysis of the strategies and practices adopted by the city as well as the 
specific solutions implemented or planned. Information collected through 
the semi-structured interviews and online questionnaires helped to identi-
fy the barriers for the adoption of BGI and more in general of sustainable 
measures. The comparison of the city’s strategies and practices with the 
UWMTF is adopted to define the city’s transition status (Brown at al. 2009).
The city is adopting measures and taking actions to update and renew its 
water system e.g. through the renewal of the sewer system. The Rotterdam 
water regime is in a phase of ‘additional system development’: conventional 
water system is still in place; however, additional storm water collection 
and transportation facilities are being implemented. The rapidly transform-
ing urban planning regime is connected to the water management regime, 
thus the transformation capacity of the urban water management system is 
rapidly increasing and is in the path of system innovation. GBI solutions 
are implemented to reach the planned goals and innovative water facilities 
like water squares, green roofs and water storage, floating buildings have 
been realized and are spreading thus pushing towards system innovation. 
Projects implementing a ‘research by design’ approach are presenting in-
novations both for the urban/architectural, but also social and economic 
points of view. 
Although the integration of water management and spatial planning is pro-
ceeding rapidly, few obstacles can be identified. The first one is related to 
the distribution of costs to implement the planned measures, subjected to 
long negotiations among the different actors involved (De Graaf et al 2007). 
Another point that can be improved concerns the participation of all stake-
holders, including citizens, which is often complicated because it involves 
very branched institutions within them (for example, the municipality and 
the water board) with different points of view. A further improvement can 
be referred to increasing the monitoring and evaluation of the effects of the 
implemented interventions. 

- Flood risk due to heavy rainfalls and river basins (river delta),
- drought periods, - urban runoff,
- sea level rising,
- heat islands.

Barriers for GI 
implementation
(Transition 
management)

Rotterdam
Area

Population

325,79 km²

651.446(*)

Current UWM 
challenges 
(‘Landscape’ 
pressure)

- Hold, store, drain water: increase porous paving and reduce run-off 
  in order to recharge groundwater and reduce subsidence;
- divide the cur-rent combined sewage system; 
- reduce heat islands through green roofs.

Goals of UWM 
(Transition goal)

- Implemented pilot projects; 
- emphasis on storm water harvesting for BGI cleansing of runoff for 
  stream protection; 
- city-wide strategies on BGI-based UWM, focusing on healthy water  
  cycle for livable city and ecosystems;

Scale of implemen-
tation and further 
strategies (Transi-
tion management)

- Low monitoring and evaluation of the implemented actions in order 
  to check their effectiveness.
- Participation of all the stakeholders
- Long negotiations to define responsibilities and findings 

Status of SUWM 
transition

- Today: IV. Target: Mainly IV, with little ambition on V and VI. Hard to  
  assess the level of local water balance due to dependence on 
  regional centralized supply.

City profile

(*). Population data https://opendata.cbs.nl/statline/#/CBS/nl/dataset/37230ned/ta-
ble?ts=1578685738191w

The role of BGI in 
UWM 
(Regime-led niche)

BGI play a crucial role in urban adaptation (e.g. in projects aimed to 
hold, store, drain water), although the robust system is mainly based 
on GI.
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3.3.2 Meso/micro level – scale of the interventions – 
 Analysis of implemented and /or planned projects

As for the Miami urban area, also for the city of Rotterdam from the anal-
ysis of the adaptation process at the macro level, the analysis proceeded 
focusing on the meso/micro level to investigate at the scale of the interven-
tions the way in which strategies are translated into concrete actions and 
projects that involve the modification of the physical urban space. Cities’ 
official websites, open source documents and adaptation plans and strate-
gies provided a first overview of the interventions carried out or planned. 
Data obtained through questionnaires, semi-structured interviews, partic-
ipation at lectures and conferences, workshops, public meetings promoted 
by academic and research institutions have led to a further definition of the 
projects’ mapping as well as the subsequent skimming and selection. The 
visit of the interventions and the collection of materials on the mapped 
projects then allowed to define the projects final selection. On-site visits 
enabled processing of the data collected also by critical observation, photo-
graphic investigation and synthesis through the draw up of projects sheets.
  

 Mapping adaptation interventions 

As previously mentioned, the analysis at the macro level alone can lead to 
think that the promoted efforts determine exemplary results, but to verify 
it, evidence at to the scale of the implemented interventions is necessary. 
Rotterdam is engaged to promote its image of forefront city in tackling cli-
mate change and water related impacts, a mapping and analysis of concrete 
projects is intended to witness effective action. Rotterdam implemented a 
considerable number of interventions from small scale to district scale pro-
jects and a large number of small BGIs projects. Some actions promoted 
and facilitated by the municipality (for example the subsidized green roof 
program) led to the implementation of several projects in different parts 
of the city. A detailed mapping and subsequent selection were therefore 
carried forward.

 Selection of implemented and /or planned projects

Following the same scheme adopted for the Miami urban area, among the 
mapped projects in Rotterdam, a selection was made in order to identify 
the most significant ones. The answers to the questionnaires and interviews 
and the direct dialogue with members of the TU Delft provided valuable 
support in identifying the most relevant projects in the urban adaptation 
process. In addition, the following criteria were taken into consideration: 
importance attributed to the intervention by strategic plans and by media 
communication; innovation; results in terms of use of the spaces once the 
intervention is completed; benefits for the community; modification of the 
physical space with respect to the pre-existing. In addition, the most repre-
sentative projects of the different approaches to adaptation, action towards 
water, concrete implementation of the techno-centric or holistic eco-cen-
tric approaches were considered. Finally, the choice took into account el-
ements related to the ‘project values’ as described in the previous chapter.
In total fourteen interventions in the City of Rotterdam were selected. The 
map on the following pages identifies the projects selected in the urban 
area of Miami.

 Projects fact sheets

The mentioned plans and strategies have witnessed at the same time the re-
alisation of the proposed policies in interventions in the territory, some of 
them mentioned in the previous paragraphs. Some projects have also had 
considerable resonance in the media sector and have helped promote the 
image of the city of Rotterdam as the forefront on issues of resilience and 
environmental sustainability. With reference to the action towards water 
described in chapter 2, most of the projects are included in the category 
‘IN – absorb, contain’ in order to reduce runoff and wastewater disposal. A 
Among the numerous interventions, the Water Square Benthemplein (Pro-
ject fact sheet R.1) is an example of a demonstration project that combines 
water collection and storage with the improvement of public space with a 
recreational function in a dense city area. The public space normally used 
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as a sports field, in the event of heavy rainfall serves as a pool for water 
detention and can contain up to 1.7 million liters of water (De Urbanisten, 
2013), making the water issue visible and tangible for citizens, and improv-
ing their awareness of flood risk. Among the implemented Water Squares, 
the Bellamyplein green water square (R.2) is to be mentioned. The Dakpark 
(R.6) is a flagship project with great media echo: the building improves 
water protection in an area with limited space by combining the functions 
of a shopping mall, a park on the green roof and reinforcing the dam in 
an area of dense city (Veelen, 2015). Other projects with significant inno-
vative and media impact for the image of the city and the raising aware-
ness of environmental risks by citizens are: the Floating Pavilion (R.10), a 
pilot project and stimulating element for floating buildings in Rotterdam, 
centre of competence to demonstrate innovative and stimulating methods 
to contrast climate, energy and water problems; the Westersingel (R.8), a 
canal with an additional surface that allows the collection of extra water; 
the systems of detention and temporary storage of water in case of need of 
Kruisplein (R.3) and Museumplein Car Park(R.4); programs aimed at in-
creasing water retention through soil permeability and roof gardens (R.5) 
up to more recent interventions and experiments such as the Sponge Gar-
den (R.9) - inaugurated by De Urbanisten in June 2019 - or the Floating 
Farm (R.11), a floating urban farm that integrates sustainability issues, with 
local production inside the city and the reduction of CO2 emissions.
The Zomerhofkwartier (Zoho) district is the pilot location for the imple-
mentation of the Rotterdam Adaptation Strategy on a district scale be-
cause it has the typical climate problems of a 19th century neighbourhood 
combined with that of modernist structures of the city centre, it already 
includes the Benthemplein water square and there are many stakeholders 
involved and willing to turn climate measures into added values for the dis-
trict. Climateproofing ZOHO is a work in progress involving six projects 
in the area that vary largely in size, impact and spatial appearance, but all 
of them effectively aim at climate proofing the district by offering a certain 
amount of storm water storage, reducing heat stress and fighting drought 
by restoring ground water balance. The projects includes the Water Square 
Benthemplein (R.1), the Polder Roof, the Katshoek Rain(A)Way Garden, 
the Zoho-Rainbarrel, the Greening Hofbogen, the Zoho-Raingarden. 
Some features of the mentioned policies and the interventions carried out 
appear to be common. First of them is the integration of water retention 
infrastructures, such as storm water ponds, canals, infiltration structures 
and green roofs, in development projects and urban regeneration. The sys-

temic approach to adaptation appears as one of the main requirements that 
need an interdisciplinary orientation. The plans and projects mentioned 
marked a shift in perspective and mindset with respect to impacts, with the 
intention of transforming risk into opportunities; increasingly, the project 
is first of all research.
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The City of Rotterdam, 
in partnership with 
the architectural prac-
tice De Urbanisten, 
has implemented the 
multifunctional Ben-
themplein water square 
that combines the col-
lection of rainwater with 
a public outdoor area. 
In Rotterdam climate 
proofing already begun 
in 2005 with the contri-
bution of “Rotterdam 
Water City 2035” to the 
International Architec-
tural Biennial, Rotter-
dam. Since 2005, re-
search by design inves-
tigated the extremes of 
climate change by con-
sidering the opportu-
nities it could offer the 
city of Rotterdam. 
On the Benthemplein 
water square, De Ur-
banisten took their con-
ceptual idea (2005) 
from a typological re-

search (2007) to an ed-
ucational comic book 
(2010) into an imple-
mented project (2013).
In 2011 the idea was 
brought to the neigh-
bourhood and involved 
the participation of a 
number of stakehold-
ers, including Zadkine 
College and the Graph-
ic Lyceum, a church 
community, a youth 
theatre, a sports school 
and local residents; 
during 3 workshops 
the participants took 
part in the design of 
the square, discussed 
the its potential usage, 
desired characteris-
tics and the influence of 
rainwater on the area. 
The square is designed 
to prevent floods, re-
duce pressure on the 
sewer system and im-
prove the quality of wa-
ter and the living en-
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R.1 vironment of city. It is 
conceived as a leisure 
and green space with 
sport grounds and ac-
tivities such as skate-
boarding. In case of 
heavy rains, the square 
acts as a water storage: 
water flowing from the 
schools and the church 
around the square is 
collected in two shal-
low basins; water from 
the surrounding are-
as flows into the deep-
est basin via wide gut-
ters and pours into the 
basin over a wall. With-
in 24 hours the water 
collected in the basins 
is absorbed into the 
ground or drained into 
the nearby Noordsingel 

canal. 
The project also ful-
fills an educational and 
raising awareness value 
among the citizens re-
garding the impacts of 
climate change.
The multifunction-
al Benthemplein water 
square acted as a cat-
alyst for the further de-
velopment of the whole 
surrounding area. The 
Zomerhofkwartier (ZO-
HO) district, where the 
water square is locat-
ed, which previously 
had many vacant com-
mercial units, has un-
dergone a gradual ur-
ban regeneration to-
gether with its users. 
Climate adaptation was 

Secondary water basins 

Green areas

Sport ground and main water 
basin collector



R.1

Aerial view  in 1997 - Source Google Earth Pro

Aerial view  in 2015 - Source Google Earth Pro



felt as a motivation for 
driving sustainable de-
velopment, the green-
ing of the district and 
for strengthening social 
cohesion. 
The practices and ex-
periences developed 
in ZOHO can be scaled 
up to surrounding areas 
and other districts.
The Benthemplein wa-
ter square pilot pro-

ject is perhaps one of 
the most famous one 
regarding urban water 
management and has 
had a considerable me-
dia echo together with 
the policies and other 
implemented projects, 
allowing Rotterdam to 
gain a place among the 
most advanced cities in 
tackling climatic chal-
lenges.

R.1

Above: an image of a secondary water basin during a sunny 
day. Previous pages: images of the main water basin collec-
tor after heavy rainfall. 



Bellamyplein green 
water square is within 
the Spangen district, 
where there are al-
most no open waters 
and the percentage of 
paved areas was quite 
high. In order to make 
the district capable 
of handling the heavy 
rains expected for the 
future and avoid flood-
ing, approaches have 
been adopted on vari-
ous levels. The image in 
the following page de-
scribes the Plan water 
challenge Bellamyplein 
with the quantity of wa-
ter to be absorbed and 
drained in the district 
(Nooijer, 2011).
The lower part of the 
district, where the wa-
ter square is located, 
was often the subject 
to flooding and mud 
during heavy rainfall. In 
the new Bellamypark, 
a water square was im-

plemented in which the 
water mission is com-
bined with the design 
in a natural-seeming 
way. The park is mostly 
green with trees, sport 
playgrounds and a veg-
etable and flowers gar-
den. The project has an 
area of approximately 
0.55ha and has a low-
ered and paved central 
area that has been de-
signed as a buffer for 
rainwater with a reten-
tion capacity of 750m³ 
(Nooijer, 2011).
The paved surfaces 
surrounding this cen-
tral area are connected 
to it. The combination 
of greening and water 
storage is a broad mix-
ture that is also suitable 
to decrease heat stress, 
boost biodiversity and 
naturally improve the 
aesthetic value and 
provides spaces for so-
cial cohesion. 
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R.2

The green water square in-
cludes sport playgrounds 
and a green park. 
On top left Plan water 
challenge Bellamyplein,
source: www.urbangreen-
bluegrids.com 
Below areal views of the 
area in 2005 and 2015, 
source: Google Earth Pro 
(edited). 



Located in front of Rot-
tedram Central Station 
and the Westersingel 
(see fact sheet R.8), in 
a dense city area where 
there’s pressure on 
public areas and very 
little available space, 
the project purpose 
is to combine urban 
functions, in particu-
lar including space for 
underground water 
storage on top of a car 
parking garage.
The old water system in 
the city center could no 
longer collect the large 
amount of rainwater un-
der all circumstances 
during heavy rainfalls, 
thus raising the water 
level in the Westersin-
gel canal so high that 
flooding in the area 
arose. The municipali-
ty worked on the con-
struction of an under-
ground parking garage 
on the Kruisplein from 

2009 to 2013 including 
an underground water 
storage on top of the 
roof retaining 2400 m3 
of water. The ‘water 
shell system’ is used 
for installing the water 
storage under roads 
and squares. 
The Kruisplein stor-
age room is under-
ground connected 
with the Westersingel 
and serves as an over-
flow for it. In case of 
intensive rainfalls, if the 
water level in the Wes-
tersingel rises more 
than ten centimeters, 
the water enters the 
storage room. When 
the water level drops 
again, most of the water 
will automatically flow 
back to the Westersin-
gel. The last part flows 
into the sewer. Source: 
www.rotterdam.nl/wo-
nen-leven/waterberg-
ing-kruisplein/
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Previous pages: an image 
of Kruisplein and Rotterdam 
Central Station. 
Left: construction of the un-
derground water storage of 
2300 m3 at Kruisplein car 
park (2013).
Right: aerial view of the area 
in 2007 (above) and in 2018 
(below). Source Google 
Earth Pro (edited). 
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Museumpark is an ur-
ban park located in the 
center of Rotterdam 
next to the Westzeed-
ijk between the Muse-
um Boijmans Van Beu-
ningen, Westersingel, 
Westzeedijk. 
The city of Rotterdam 
needed to address the 
parking problems in the 
area and the urban wa-
ter impacts. A project 
that combines the two 
functions with an un-
derground car park for 
1,150 cars with 10,000 
m³ capacity subterrane-
an water reservoir was 
developed by the Firm 
Paul de Ruiter Archi-
tects and completed in 
2010.  
Beneath the ramp that 
leads into the car park, 
a reservoir measuring 
60 by 35 meters is built 
in order to seize the ex-

cess water from the city 
centre during extreme 
rainfall. In case the sew-
ers are in danger of 
overflowing, the access 
to the underground res-
ervoir is opened. The 
reservoir can be filled 
with 10 million litres of 
water within a half hour, 
reducing the pressure 
on the sewage system 
by one-quarter.
The area is now again 
changing as the De-
pot Boijmans Van Be-
uningen designed by 
MVRDV is being built. 
The municipality of 
Rotterdam is also ren-
ovating and greening 
the outside space in 
and around the Muse-
um Park over the next 
two years with plenty of 
space for pedestrians 
and cyclists .
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Left: aerial view of the area 
in 2018 with the beginning 
of the construction of the 
Depot Boijmans Van Be-
uningen, source: Google 
Earth Pro. 
Top right: view of the park-
ing ramp and scheme of 
the water reservoir, source 
Gemeente Rotterdam. 
Below: aerial views of the 
area in 2006 and 2015, 
source: Google Earth Pro 
(re-edited).



The creation of green-
roofs is one among 
the various measures 
taken by the Munici-
pality of Rotterdam to 
be climate-proof, pro-
moted through a grant 
scheme expired to-
wards the end of 2014 
which made it financial-
ly very attractive, and 
whenever possible, re-
alizing green roofs on 
municipal properties. 
Moreover, the creation 
of green-roofs on the 
properties of third par-
ties, such as housing 
associations and busi-
nesses is encouraged. 
The Municipality ex-
pects that an increasing 
number of residents 
will see the benefits of 
green-roofs and that its 
surface area will also in-
crease further. Approx-
imately 219.000 m2 of 
green roofing has been 
realized and the surface 

is growing.
The Dakakker (roof field) 
is the first large harvest-
able roof in the Neth-
erlands, made on top 
of a large office build-
ing, Schieblock, near 
Rotterdam’s central 
station. It was planted 
in April 2012 by Binder 
Groenprojecten based 
on an idea and design 
from design firm ZUS 
(Zones Urbaines Sensi-
bles) and developed in 
collaboration with the 
Rotterdam Centre for 
the Environment. The 
roof field is 1000 m2 in 
size and serves as a test 
location to experiment 
with various methods 
of green roofs (Potz 
2016). Vegetables, fruit 
and herbs are grown 
here and honey bees 
are kept. The Dakakker 
hosts a café and edu-
cational activities are 
organised .
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R.5

On top right two images of 
the Dak (roof) and the stor-
age and drainage system. 
Below aerial views of the 
Dak Akker area in 2015 
(centre) and 2017 Source: 
Google Earth Pro (edited).



The Dakpark is a flag-
ship project with great 
media echo: the build-
ing improves water pro-
tection in an area with 
limited space by com-
bining the functions of 
a shopping mall, a park 
on the green roof and 
reinforcing the dam in 
an area of dense city 
(Veelen, 2015). Locat-
ed in the neighbour-
hood of Delfshaven it 
has a surface of approx. 
80.000 m2 and was 
completed in 2014. 
In 1998 a railway yard 
in Rotterdam-West be-
came vacant, attracting 
the interests of land-
owners and the Port 
Authority, wanting to 
build shops and real es-
tate, and of residents of 
the stony pre-war Bos-
polder-Tussendijken 
neighbourhood, willing 
for a park. A combina-
tion of the interests was 

found through a partici-
pation process with the 
residents, developers 
and the municipality, 
developed in a concept 
by the firm Buro Sant 
en Co. who proposed a 
park on the roof of the 
shops. 
The Dak Park provides 
remarkable 360-de-
gree views of the ports 
and city. The project 
proposes spatial inno-
vation addressing eco-
nomic needs, water de-
fence and responding 
to a changing climate, 
with effects on drought, 
heat stress, flooding. A 
stony and paved area 
was transformed into a 
green one with a cool-
ing effect on the city. 
The park assures a wa-
ter buffering capacity 
of about 100 to 200 li-
tres per m2, thus delay-
ing the return of water 
to the sewer system.
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R.6

On top: views of the Dak 
Park in 2019. Image on the 
left: Dak Park during con-
struction. 
On the right areal views of 
the area in 2006 (centre) 
and 2015 (bottom). Source: 
Google Earth Pro (edited). So
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West Blaak car park is a 
pilot project for a green 
façade on a parking 
building. It was imple-
mented in 2010 in the 
heart of a dense central 
urban area with a finan-
cial contribution by the 
City of Rotterdam in 
the framework of the 
Rotterdam Climate Ini-
tiative. 
Green façades were 
installed along the var-
ious side walls and on 
the top parking level for 
a total surface of 5.000 
m2. Green facades im-
prove to the local re-
duction of particulate 
matter, nitrogen diox-
ide and environmental 
noise levels. 
Moreover, they con-
tribute to a green and 
more attractive living 

environment.
Furthermore, the veg-
etation on the façades 
and on the roof is use-
ful in order to regulat-
ing the building’s water 
management system. 
Plants aid to avoid the 
water drainage system 
from blocking the sew-
erage system and flood-
ing the streets during 
extreme rainfall as they 
are part of a drainage 
sheet that catch and fil-
ter rainwater. The green 
West Blaak car park, as 
well as the green roofs 
in Rotterdam help to 
let rainwater get in the 
drainage system in a 
cleaner state as well as 
at a later stage, only af-
ter most of it has been 
absorbed by the vege-
tation.
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R.7

Aerial view  in 2005 - Source Google Earth Pro (edited).

Aerial view  in 2015 - Source Google Earth Pro (edited).



The Westersingel is a 
well-known canal in 
Rotterdam which was 
dug as part of the Water 
project of W.N. Rose in 
1842 in order to refresh 
the water in the city 
centre. It runs from the 
Kruisplein, close to the 
Central Station (see fact 
sheet R.3), to the West-
zeedijk. It is part of the 
Cultural Axis in Rotter-
dam linking the station 
and the Museum Boi-
jmans Van Beuningen 
and the Museumpark. 
The Westersingel is 
now a beautiful green-
blue promenade lined 
with sculptures and, ad-
ditionally, a water stor-
age reservoir. The canal 
was adapted in such 

a way that it can flow 
over if necessary. As 
shown in the pictures 
in the following pages, 
an area that hosts the 
pedestrian walk along 
water and the sculp-
tures can be flooded in 
case of extreme water 
events, in order to pro-
vide additional surface 
that allows the collec-
tion of extra water. The 
pump capacity of the 
monumental building 
Westersingel Pumping 
Station was increased 
and connected to the 
new underground wa-
terstorage under the 
Museumpark Garage 
(see fact sheet R.4) dur-
ing the renovation in 
2010-2011.
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R.8

Views of the Westersingel 
during a sunny day (left) 
and in case of an extreme 
rain event (top right). On the 
left areal views of the area in 
2003 (centre) and 2015 (bot-
tom). Source: Google Earth 
Pro (edited). 



Climate change is 
causing more frequent 
heavy rainfalls and long 
dry periods in Rotter-
dam, thus sometimes 
triggering an excess or 
a lack of water. More-
over, the prevailing 
paved and non-porous 
surfaces allow water 
to run off only via the 
sewers and this causes 
problems with heavy 
downpours. By making 
the city act as a sponge, 
those effects of climate 
change may be mitigat-
ed. If urban greenery 
function like a sponge it 
can absorb water quick-
ly, hold it temporarily 
and gradually return 
the water to the subsoil.
Officially opened on 
June 20, 2019, the 
Sponge Garden is an 
initiative of De Urban-
isten, conceived as a 

testing ground for a 
sustainable green lay-
out of the city in times 
of climate change. It is 
aimed at testing new 
concepts for collecting, 
retaining and returning 
rainwater to the natural 
environment. The circu-
lar garden, composed 
by various beds with 
different soil mixtures, 
is as an experiment 
where to study and 
measure the behaviour 
of water and soil and 
monitor the perfor-
mance of the vegeta-
tion planted. For exam-
ple, there are “wadis” 
(man-made swales) with 
hop and water guzzling 
plants, Rotterdam clay 
and peaty soils with 
suitable garden vege-
tation and a softening 
garden (no paving) for 
with plants that thrive in 
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dry conditions.
The behaviour of water 
in the different ‘slices’ 
of the circular Sponge 
Garden will be moni-
tored for two years with 

the help of the Rotter-
dam Field Measure-
ment Service in order 
to be capable to apply 
the knowledge learned 
in practice. 

R.9

Left: view of the Sponge Gar-
den. On the right areal views 
of the area in 2006 and 2018 
(bottom). Source: Google 
Earth Pro (edited). 



Floating Pavilion,
Rotterdam

R.10

The Floating Pavilion is 
the first result of Rot-
terdam Climate Proof 
(part of the Rotterdam 
Climate Initiative) to 
build climate-proof in 
areas outside the city’s 
levees. Opened in the 
summer of 2010 it is 
presently used for exhi-
bitions and events and 
has since welcomed 
thousands of visitors. It 
is conceived as sustain-
able floating construc-
tion on the waters of the 
Rijnhaven, a harbour 
basin, which is directly 
connected to the sea 
and has a considerable 
tidal range. Developed 
by the firm DeltaSync 
together with Public-
Domain Architecten, it 
is composed by three 
transparent semi-
globes floating. 
The shells of the domes 
are made of elements of 
a transparent foil about 
100 times lighter than 

glass, thus limiting the 
need for a thick float-
ing foundation. The pa-
vilion floor consists of 
light polystyrene, which 
is why the pavilion floats 
stably on the water. The 
building is heated and 
cooled with solar ener-
gy and surface water; 
its climate-control sys-
tem reminds that of a 
greenhouse. In the field 
of energy, the pavilion 
greatly provides in his 
own needs. The pavil-
ion also purifies its own 
toilet water.
The floating pavilion is 
one of the first exam-
ples of a sustainable, 
floating construction 
and had a great echo 
on the local and inter-
national media, also 
due to the technology 
and climate-proofing 
applied, the flexibility 
and the use of innova-
tive materials. 
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R.10

Aerial view  in 2005 - Source Google Earth Pro (edited).

Aerial view  in 2015 - Source Google Earth Pro (edited).



Floating Farm,
Rotterdam

0 1Km

0 0,5Km
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Currently installed in 
Merwehaven, a port 
area that is set to be-
come a new residen-
tial district for the city, 
the floating farm pro-
ject is designed for a 
future where rising sea 
levels mean that farm-
land is increasingly out 
of action due to flood-
ing. Floating Farm was 
envisioned and initiat-
ed by Peter and Minke 
van Wingerden of Be-
ladon, a company that 
specialises in water-
borne architecture, and 
designed by architec-

R.11

ture studio Goldsmith. 
It aims to show a new 
way of bringing farm-
ing back into the city, 
with minimal impact on 
resources and the en-
vironment. The struc-
ture was developed to 
follow circular design 
principles. It gener-
ates all of its own elec-
tricity from floating so-
lar panels and provides 
fresh water through 
an integrated rainwa-
ter collection and pu-
rification system. The 
cows are fed with grass 
from playing fields and 



golf courses in the city, 
along with waste food 
products like potato 
scraps, bran and brew-
ers grains. Their ma-
nure is used to create 
a natural fertiliser. The 
building is deliberately 
as transparent as pos-
sible so that visitors can 
easily observe these 
processes. There are al-
so education spaces on 
board, so groups can 
come and learn more 
about sustainable farm-

ing. The farm is now 
home to 32 cows, pro-
ducing dairy products 
that are on sale in stores 
all over the city.
A good example of 
transformational ad-
aptation, the project 
adopts a technological 
approach to show how 
food production can 
become less vulnerable 
to climate change and 
promoting an educa-
tional environment.  

R.11

Water storage, filtration and purifica-
tion, factory for the production 
of dairy products, visitors area

Floating solar panels provide energy 
to the farm

Cow garden

Cow pasture. The food for the cows 
comes for 80% out of the city

Rainwater collection
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Floating Park,
Rotterdam

R.12

Rotterdam’s Floating 
Park, located on the 
waters of the Rijnhav-
en, close to the Floating 
Pavillion (see fact sheet 
R.10), is made entirely 
out of recycled plastic 
collected from the city’s 
rivers over a year and a 
half. The city partnered 
with the Recycled Island 
Foundation to imple-
ment passive litter traps 
in the river and port 
to seize plastic waste 
via the stream’s natu-
ral current. The waste 
was then recycled in-
to 28 floating modular 
hexagonal blocks that 
are anchored together 
composing little float-
ing islands that can be 
used as seating for vis-
itors or plant beds for 
growing greens. The 
recycled park has now 
a limited extension 

(around 140 square me-
ters), however this mod-
ular prototype shows 
the potential of what 
can be done with ma-
rine litter and may be 
expanded as new mate-
rial is collected. 
The Floating park at the 
same time serves to re-
duce plastic pollution 
and as a wildlife habitat 
for micro fauna such as 
snails, flatworms, larva, 
beetles and fish, but is 
also a place where wa-
ter birds nesting and 
where people can en-
joy a relaxing moment 
on the water. It has 
strong communicative 
and educational values 
for raising awareness 
among visitors who can 
see how nature occu-
pies this first new com-
bination of artificial and 
natural landscape.



R.12

Aerial view  in 2015 - Source Google Earth Pro (edited).

Aerial view  in 2018 - Source Google Earth Pro (edited).



Autark homeR.13

Currently in the Rijn-
haven, linked to the 
Floating pavilion (see 
fact sheet R.10), the Au-
tark Home is a self-suf-
ficient and passive 
floating home with Eu-
ropean passive house 
certificate. Its concept 
focuses on providing 
a standard for sustain-
able zero energy, low 
technological devel-
opments which are de-
signed to maximise the 
surrounding environ-
mental elements.
If sustainable living on 
land has long been a 
known phenomenon, 
the floating Autark 
Home is a good exam-
ple of sustainable living 

on the water, believed 
to be the future by 
many. The use of prov-
en technologies makes 
the dwelling extreme-
ly sustainable and, in 
many respects, it serves 
as an example for the 
construction of fully 
sustainable homes.
The structure is fully in-
sulated with triple glaz-
ing and thick EPS walls 
(Expanded polystyrene 
sheet) which act as a 
warm blanket around 
the building. There are 
no dock connectors for 
energy or water; energy 
is provided by solar hot 
water collectors and 
solar PV, while water is 
processed through a 
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built-in water treatment 
system.
The project is an ex-
ample for the citizens, 
who can visit the float-
ing house and it is al-
so an model for the 
expansion of floating 

dwellings on Rijnhaven 
and other areas of the 
old port of Rotterdam 
where the Municipality 
is promoting the devel-
opment of floating pro-
jects.

Autark home 2019 (picture taken by the author).  



Maeslant storm 
surge barrier

R.14

In addition to the pro-
jects selected in the ur-
ban area of Rotterdam, 
the Maeslant storm 
surge barrier was cho-
sen because it repre-
sents an innovative pro-
ject that is part of the “ 
Rotterdam robust sys-
tem” before mentioned. 
Part of the Delta Works, 
it is one of largest mov-
ing structures on Earth. 
Located on the Nieu-
we Waterweg, in South 
Holland it is controlled 
by a supercomputer, 
and it automatically 
closes when Rotterdam 
is threatened by floods. 
The outer-dike areas 
of Rotterdam are more 
likely to flood than in 
the inner-dike areas. 
The Maeslant storm 
surge barrier, that cur-
rently closes when the 
water level reaches 3 

metres above NAP, pro-
tects those outer-dike 
areas
However, climate 
change will lead to 
higher sea and river 
levels so that the bar-
rier, that can cope with 
a rise in sea level of up 
to 50 cm. will remain ef-
fective until 2070-2080. 
Currently the Maeslant 
storm surge barrier 
needs to be closed at 
an average rate of once 
every twelve years, 
however, due to rising 
water levels it will have 
to close more frequent-
ly. It is expected that by 
2080 with rapid climate 
change the barrier will 
have to close once a 
year on average. Clos-
ing the storm surge 
barrier more frequently 
and/or at lower water 
levels, will cause more 
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frequent obstruction to 
shipping.
The safety standards 
could require the extra 
dike reinforcements to 
be implemented be-
fore 2050 and in the 
subsequent period up 
to 2100, dike reinforce-
ments will be certainly 

required. Reinforcing 
the dikes is also part of 
the city’s spatial design 
task. Within the densely 
built-up parts of Rot-
terdam the dikes are 
multi-functional, inte-
grated, attractive struc-
tures.
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In the previous page: view 
of the Maeslant storm surge 
barrier opened and (left 
image) closed. Right: are-
al view of the area in 2018 
Source: Google Earth Pro 
(edited). 
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3.4 City profiles comparison in urban water 
 management and adaptation strategies – 
 macro and meso/micro level comparison 

The analysis at the macro and meso-micro levels of the two cities has allowed a 
comparison that takes into account the specific features of the territory, some 
key elements in the adaptation process and the role of water management in 
the design of the urban space.

Rotterdam appears to be consistent in its adaptive orientation at the various 
levels and strategic planning finds concrete implementation through complet-
ed interventions; while a big gap can be perceived in Miami. 
Worthy of consideration is the different organizational and regulatory struc-
ture both at national and local level, which involves a different decision-mak-
ing system, as well as the different geography and climate. Both Miami and 
Rotterdam adopt flood risk management approaches, with cultural differenc-
es, for example differences in risk perception and distribution of responsibil-
ities between the public and private sector. Moreover, the two metropolitan 
areas have different regulatory systems, planning models, urban development, 
thus the comparison between their adaptation approaches brings interesting 
and useful results. As mentioned in chapter 1, in the US flood risk is mainly 
approached focusing on disaster management (adaptation, recovery and relief 
programmes) rather than on disaster avoidance and prevention, as it is in 
the Netherlands. Another difference between the two urban areas is related 
to the urban planning approach. In the Netherlands it is publicly managed 
and grounded on large-scale transformations and complete (re)development 
projects in which public and private stakeholders are involved and contribute 
(although recently a bottom-up urban development is more common). In 
the US urban development is more bottom-up, private sector-oriented and 
regulated by building codes and zoning.

The matrix in the following pages, comparing the two urban areas highlights 
some key elements in the urban adaptation path in relation to the manage-
ment of water related impacts.

A first aspect, which arises from the analysis phase, concerns the different 
approach of the two urban areas towards proposing and communicating a 
common future vision for the city. While in Rotterdam the mentioned strat-

egies always refer to a sound vision of the entire future city supported by 
slogans and a strong communication and awareness campaign, in Miami the 
slogans often seem not to refer to a comprehensive and all-round vision for 
the urban area. This is mainly due to the administrative fragmentation of the 
Miami metropolitan area, divided into numerous distinct cities. Nonetheless, 
the scale of the challenges highlighted in the first column of the matrix and 
described previously, needs a shared approach for the whole area. Although 
an attempt has been made to gather, coordinate and lead efforts through the 
direction of Miami-Dade County, its role still doesn’t seem strong enough to 
propose a solid, shared wide-ranging strategy. The administrative fragmenta-
tion also corresponds in fact to a different economic capacity of the cities that 
make up the county, which is reflected in a different possibility of investments 
in adaptation. As a consequence, the status of SUWM in Miami is difficult to 
evaluate because of the difference among the urban areas. As underlined, the 
sewer system highly relies on septic tanks that risk contaminating the aquifer 
that supplies drinking water. 
Conversely, policies and strategies implemented in Rotterdam involve the en-
tire urban area and are coordinated with the wider territory as they pursue 
common objectives at national level. Rotterdam and the Netherlands are in 
some ways ‘designed’ by water management, as the territory on which to settle 
has been partly ‘created’, regulated and defended from water. The integration 
of the development of water management policies in urban planning made 
Rotterdam a frontrunner in addressing water management issues. Urban ren-
ovation as well as the necessary maintenance of infrastructure such as the sew-
age system and rainwater collection, become an opportunity for new projects: 
‘maintenance is the new design’. Another element that plays in favour of the 
implementation of adaptation measures and interventions in Rotterdam is the 
rapidity with which political and planning choices are taken and implement-
ed compared to other countries.

In Miami, actual actions - with the exception of the last two mentioned pro-
jects - mostly respond to an incremental approach to adaptation which is 
useful in a medium-term perspective. Although some projects demonstrate 
the intention to introduce the use of nature as an infrastructure, to increase 
ecosystems and to propose green solutions, at the moment little has been 
done and the techno-centric approach appears to be highly predominant. 
The prevailing action towards water is to “reject and repel” it through the 



- Some implemented 
pilot projects;
- attempt to propose 
common resiliency 
plans at the County 
level, but the different 
cities also act autono-
mously based on the 
financial resources at 
their disposal.

- Administrative 
fragmentation, thus 
fragmented reaction;
- Inconsistency 
between the macro 
level and the meso/
micro level;
- Prevailing incre-
mental adaptation 
approach;
- No deep interdisci-
plinary cooperation. 

- Today: difficult to 
evaluate because of 
the difference among 
the urban areas.  
Target: IV, however 
the sewer system 
highly relies on septic 
tanks. Hard to assess 
local water balance 
due to drinking wa-
ter depending on 
groundwater that risk 
being contaminated.

- Implemented pilot 
projects; emphasis on 
storm water harvest-
ing for BGI cleansing 
of runoff for stream 
protection; city-wide 
strategies on BGI-
based UWM, focusing 
on healthy water cycle 
for livable city and 
ecosystems;

- Low monitoring and 
evaluation of the im-
plemented actions in 
order to check their 
effectiveness.

- Today: IV.
Target: Mainly IV, with 
little ambition on V 
and VI. Hard to assess 
the level of local wa-
ter balance due to de-
pendence on regional 
centralized supply.

Scale of implemen-
tation and further 

strategies 
(Transition 

management)

Barriers for GI 
implementation

(Transition 
management)

Status of SUWM 
transition

Prevailing 
adaptation 
approach

Prevailing 
approach 

towards water

- Incremental 
adaptation, although 
few projects adopt a 
transformational ap-
proach.

OUT
Reject/repel

- Low monitoring and 
evaluation of the im-
plemented actions in 
order to check their 
effectiveness.

IN
Absorb/contain 

- Sea level rise
- Storm surges and 
hurricanes
- Sewage system 
based on septic tanks 
in part of the urban 
area, leaking and pol-
lution problems
- Pollution risk of the 
aquifer and Biscayne 
Bay
- Pollution risk of 
the aquifer for water 
supply

- Face the urgent sea 
level rise impacts by 
adopting BGI solu-
tions and GI solutions 
i.e. raising the streets 
level, updating pump 
stations. 
- a goal not explicitly 
defined concerns the 
replacement of septic 
tanks and the creation 
of a sewer system

- The main interven-
tions have a tradi-
tional techno-centric 
approach, although a 
change in the attitude 
in some niches is be-
ing adopted. 

- Flood risk due to 
heavy rainfalls and riv-
er basins (river delta),
- drought periods,
- urban runoff,
- sea level rising,
- heat islands 

- Hold, store, drain 
water: increase po-
rous paving and re-
duce runoff in order 
to recharge ground-
water and reduce 
subsidence; 
- divide the current 
combined sewage 
system;
- reduce heat islands 
through green roofs 

- BGI play a crucial 
role in urban adapta-
tion (e.g. in projects 
aimed to hold, store, 
drain water), although 
the robust system is 
mainly based on GI. 

Current UWM 
challenges

(‘Landscape’ 
pressure)

Goals of UWM 
(Transition goal)

The role of BGI 
in UWM 

(Regime-led niche)

M
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M
I

RO
TT
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Overview of urban adaptation 
and water management - city comparison matrix 
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construction of seawalls, elevate streets or solutions of similar range. 
In Rotterdam, the adoption of BGI is more and more common and in general 
a transformational approach to adaptation is witnessed by several projects. 
The main action towards water is to “absorb and contain” it as evidenced in 
the motto “hold, store, drain”. An improvement also mentioned by three in-
terviewees could be done through a sound monitoring and evaluation of the 
implemented actions in order to assess their effectiveness.
In general, Rotterdam seems to have put into practice the vision that proposes 
to consider climate challenges as opportunities for urban renewal to aim at an 
adapted, resilient and more sustainable city.



Conclusions

This final chapter presents a synthesis of findings and con-
clusions. This thesis began with the reflection that the 
increasing vulnerability of urban areas, and in particular 
delta and coastal cities to flood risk is mainly caused by 
processes of urbanisation, socio-economic change and hu-
man-induced pressures to the natural system. As discussed 
before, Miami and Rotterdam, as many other cities, share 
a common necessity to cope with flood risks and climate 
change. In order to respond to the impacts and enhance 
their resilience, cities implement adaptation strategies that 
involve the transformation of the urban space. This requires 
an approach to the development and design of the urban 
territory that takes into account the new conditions and 
thus questions the modern and post-modern principles and 
practices. In the face of a management of the urban water 
system and impacts stemming from a specialist and tech-
no-centric approach, rather new holistic and eco-centric 
approaches are increasingly developing, thereby producing 
a relationship between city and ‘nature’ different from that 
of the recent past, as well as a different urban space where 
adaptation and resilience become key elements of the plan-
ning and design process. 
Some hints and conclusions arose during some of the in-
terviews conducted during the research and could there-
fore be discussed and enriched through the dialogue and 
arguments of the public officials, experts and practitioners 
interviewed. Among the various interviewees, the one with 
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Florian Boer (De Urbanisten) was of considerable interest, also for his inter-
national competence and experience on both levels presented in the thesis, 
i.e. at the maro level, through collaboration with the City Rotterdam and 
other municipalities for the drafting of adaptation plans and strategies; at the 
meso/micro level through the design and implementation of several innova-
tive adaptation projects that received considerable resonance such as the Ben-
themplein water square and the recently opened Sponge Garden (see project 
sheets).
The actual practices have opened new frontiers for the water infrastructure 
project that undergoes radical transformations. Starting from the last decades, 
a paradigm shift replaces a unidirectional technical-engineering approach type 
with an integrated vision capable of alterations and multiple effects. In dif-
ferent geographic and climatic contexts, projects example designed to address 
the problem of urban floods and more generally urban water system, prove 
that alternative modes, rather than to rationalizing canalization processes that 
operated throughout the modern era and which also have been contributing 
to degradation of our territories and widespread catastrophes, are necessary 
and possible. 
Concerning cities’ relationship with nature within their borders, there’s a very 
slow cultural change in the institution. More people are acknowledging the 
fact that there’s more benefit in an inclusive city, that also includes natural 
solutions and natural processes. 
The transition to an eco-centric and holistic vision of the city leads to a wider 
modification of the urban space, not only in water management. Transfor-
mation in some sectors e.g., mobility and transportation, is already providing 
some cues.  Climate change is really on top of the agenda of politicians, but 
also a broader public feels the urgency. 
Slowly we’re changing our habits. Concerning mobility for example Rotter-
dam undertook a process of reducing cars by half, in some areas by two third, 
so obviously there is a change in urban space because much more areas can 
become public space and green space. Less space for cars, parking and for mo-
bility will change the shape of the city: the space that the cars leave free can be 
used for greening thus ‘soften’ the land and pavements, to literarily reconnect 
to the soil, and buildings might be denser and more compact. In the Nether-
lands, some innovative projects are already figuring future districts with low 
paving areas, electric self-driving cars and a wider space for green. 
On an abstract level there’s really a movement towards a more green, resilient 
and inclusive city, at least in the northern European countries. However, poli-
cy makers go a lot quicker than the reality of execution. In order to speed the 
process, it’s not only an attitude, but an institutionalized way to do things that 
has to be changed.

If we think at the city like an ecosystem, all the different areas should interact, 
but the institution is not organized to do this. In the post-industrial era we’re 
living, we’re used to think about cities in a technocratic way as including 
different sectors, each one considered separately. As designers and planners, if 
we want to use natural solutions for water management, we have to involve 
the department in charge of the sewer system, but also hydrologists, soil en-
gineers, landscape architects etc. of the local government and the citizens in 
order to allow it to become a more integrated approach. However, the parts 
of the institutions organized under a technocratic philosophy are not used to 
communicate, as they have clear targets they are used to respond to. As men-
tioned in chapter 1 of the thesis, as the shark, society is organized in a way that 
every sector is specialized and responsible only for a little part. 
Among professionals there’s a raising awareness about climate change and a 
tendency to become more ecologically conscious of urban system, and also an 
idea that it has to be differently organized, but to structurally change it takes a 
lot of time. As mentioned, socio-technical transitions are long term processes, 
involving all the different parts (physical and non-physical) of society. 
In order to pursue a systemic vision for the city, a multi/interdisciplinary 
approach is needed. Designers and planners may play a key role as integrative 
figure in involving of the different disciplines to work together and to reach 
common goals, trying to connect ideas and approaches at least content wise 
into the design, not necessarily approach wise. Designers and planners are 
probably the most equipped figure/practitioners to do that because techni-
cians normally have a problem-solving mind, while designers develop a wider 
view, a more problem-seeking mind and more used to think about how things 
work and how they can integrate in the best way. Nonetheless, this means 
lot more work for designers and planners that need to confront with a lot of 
technical expertise they’re not used to work with and more effort for all the 
parties involved. Moreover, methods and tools to appropriately understand 
what the other disciplines need should be perceived, as the example of the 
COST Sub-Urban project mentioned in chapter 3. The responsibility of the 
disciplines of design, planning and landscape are crucial both in delivering the 
technical means to apply adaptation and mitigation policies, and in support-
ing and carrying forward negotiations over conflicting goals, bridging the gap 
between diverse voices with different power, developing synergies and thus 
finding inclusive and democratic place-based solutions. 

The use of ‘nature as infrastructure’ through the implementation of blue 
and green infrastructures (nature therefore is called and used to respond to a 
performance) proposes a harmonization between functioning, function, per-
formance and spatial planning in urban areas and allows the integration of 
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planning, design, engineering disciplines landscape design in the project of 
urban water. 
The conclusions contain reflections on the analyses carried out and some more 
general interpretations and hints. Adaptation is often still perceived as means 
to reduce risks, not yet as an opportunity to produce a more liveable, attrac-
tive and socially just environment. There’s a growing belief among scholars 
and practitioners that the “added value” generated by multifunctional resil-
ient urban environments may significantly activate and speed up the process 
of adaptation. However, in order to put into practise a transformative-based 
adaptation approach, changes in urban development and management are 
needed, as windows of opportunity to generate low-cost adaptation and to 
yield additional benefits.
A first part of conclusions are mentioned in the final section of chapter 3, 
where a number of reflections arise from the comparison between the analysis 
carried out for the cities of Miami and Rotterdam. Although the sample cases 
of the two cities constitute only a partial view on the topic, the analysis is 
useful for drawing some inferences and highlighting the factors that support 
the process of urban adaptation and those that constitute a brake, providing 
some hints and approaches transferable to other urban areas.
The following paragraphs are intended to highlight some elements that brake 
(first paragraph) or rather allow and accelerate the adaptation process towards 
more resilient cities that achieve sustainability goals: systemic and interdisci-
plinary approach – transformational attitude; integration of water manage-
ment in urban planning; consistency between the macro level – scale of the 
strategic planning and the meso/micro level – scale of the interventions; the 
role of ‘nature’ as infrastructure in adaptation processes and projects.

 1. Elements that push or brake the adaptation process

First of all, also taking into account the analyses described in chapter 2, evi-
dence of some elements that brake or anyway makes it difficult for adaptation 
and resilient strategies and measures to be adopted and implemented is pre-
sented. In general, some cities are still adopting strategies and actions aimed 
at treating the symptoms rather than the causes. 
As seen for the case of Miami, a fragmented administrative organisation in-
evitably leads to a fragmented reaction on the territory, with a local vision 
unsuitable to face impacts that almost always have repercussions at least on 
a regional scale. Institutions are usually organized in a sectoral way, pursuing 
sectoral targets, Moreover, each sector normally has its own budget targeted 
to reach predefined goals. Thus, a cultural change in the organisation is need-
ed in order to chase a wider holistic vision. Furthermore, stakeholders and 

citizens involvement in the awareness and design process can be profitable 
to avoid prevailing of those who have more power and a louder voice, and 
instead emphasize how an inclusive choice can contribute to the common 
good and bring benefits for the community. Another relevant element is the 
role of institutions and policy makers in implementing a vulnerability and 
risk assessment, primary elements of the adaptation process. Moreover, their 
role is crucial in providing accurate information to citizens, without political 
driven false promises that may put into question the confidence in the public 
administration capacity to propose policy options for a vision of the city in 
the long term.
In the following paragraphs some of the elements that drive the adaptation 
process are highlighted. 

 Long term vision

Many urban strategies, and consequently many projects, are conditioned by 
the times of politics and elections, thus putting into practice actions aimed at 
consensus in the short term. Urban adaptation, however, involves a long-term 
urban transformation process. A long-term vision for the city is therefore nec-
essary. Moreover, adapting existing urban environments to the CC impacts 
requires foreseeing long-term trends and changes that easily surpass periods of 
50 to 100 years. Thus, design and planning processes need to challenge with 
uncertainties, improve adaptability basing on design concepts such as broad-
ening flexibility and adjustability, built-in expandability and convertibility. A 
progression of adaptation actions can be developed at the strategic level, so as 
to plan an adaptation path that takes into account the future foreseen condi-
tions, but at the same time proposes open and reversible solutions, rather than 
irreversible and not flexible ones.

 Systemic and multi/interdisciplinary approach – 
 transformational attitude

Adaptation is a systemic challenge, thus it needs to be faced through a system-
ic approach, taking into account all the impacts and all the aspects that are 
related to and that influence adaptation strategies and interventions. Urban 
design is, in the tradition of many countries, driven more by a compositional 
approach that takes into account the elements and relationships of a given 
area, rather than by a systemic one.
The systemic approach - aimed at considering the urban area as a single large 
connected system and understanding the many causes of a problem and the 
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possible consequences of a political, planning and design choice - allows a 
wide-ranging programming in which each intervention carried out contrib-
utes to a future vision for the city. 
In this perspective, the dialogue between the disciplines, the cooperation 
between departments of different areas (planning, sustainability, water sup-
ply, water disposal system, maintenance, urban green, etc.) and the active 
participation of the various stakeholders in the design process can promote 
the realization of interventions that address the problems and at the same 
time contribute to the urban transformation process towards more resilient 
and adaptive cities. The transformative (or transformational) approach (EEA, 
2016), a multidisciplinary and a systemic vision of the challenges the city fac-
es, have allowed the planning and implementation of projects with a strong 
component of research and innovation that at the same time address the con-
sequences of climate impacts and promote multiple functions often with the 
use of natural elements or blue/green infrastructures, thus contributing to 
creating  amore sustainable,  greener, pleasant and more liveable city.

 Integration of water management in urban planning

One of the first elements that fascinated me when I started to learn about the 
Dutch experience in urban design and water management is the historically 
and almost ‘genetic’ close connection that the construction of space has with 
water management, as explained in Chapter 3. The Dutch territory has been 
historically obtained through water management, thus that the latter also de-
termines the shape of cities and countryside (Hooimeijer 2014).
Spatial planning and water management have been developed in different 
disciplines and practiced in different departments of national, regional and 
local governments. One of the components that made Rotterdam a leader in 
addressing urban adaptation is the integration of the development of water 
management policies in urban planning.
As part of the systemic approach, the integration of water management in ur-
ban planning means the interaction among all the disciplines involved in the 
project of the urban space. Architects, urban planners, landscape architects 
should interact with civil and hydraulic engineers, geologists and the other 
practitioners that may contribute to the design of projects at different scales, 
aimed at a same vision. “Defining contemporary infrastructure requires a 
multidisciplinary team of landscape architects, engineers, architects and plan-
ners to fully realize the benefits to our cultural and natural systems” (Hung 

et al in SWA Group 2011 page 16). Water management and spatial planning 
together can produce the opportunity to defend the water system and create a 
suitable level of spatial quality. 
The experience of Dutch spatial water policy is an example for an advanced 
perspective that involves innovation in the planning process, new planning 
methods, institutional reform, especially the organization of negotiation and 
cooperation. However, it also demonstrates that is a long and complex issue.  

 Consistency between the macro level – scale of the strategic 
 planning and the meso/micro  level – scale of the interventions

Adaptation, due to its systemic nature, is multi-scalar: at the urban scale (mac-
ro level), it is implemented in the realization of plans, programs and strategies 
aimed at understanding the elements of greater vulnerability and risk, and 
at defining the main lines and intervention policies that the urban area itself 
wants to pursue to implement complex transformations required to achieve 
sustainability objectives. The macro level performs the job of leadership, 
awareness communication, to citizenship, to other cities and to a wider public 
regarding local territorial policies, even assuming a role in the city branding: 
the sustainable and resilient city has indeed earned an aura of attractiveness 
and positivity, for example in tourism and political communication. Spatial 
design, planning, and management of water system need to be led at a strate-
gic level but operates at a local level, thus the implementation of an integrated 
spatial design and planning model is useful for pursuing an innovative and 
effective approach to spatial water planning. Consistency between the macro 
level – scale of the strategic planning and the meso/micro level – scale of the 
interventions is crucial for developing adaptation strategies aimed at cities’ 
transition to a more sustainable vision for the future. However, as the analysis 
of the macro and meso-micro levels in the selected cities shows that a gap 
often exists between the issue of plans and strategies, the communication op-
erations and the implementation of the planned actions. 
A comprehensive redesign and rethinking of urban areas can be pursued 
through an extensive variety of adaptation actions ranging from small-scale 
building-to-building adaptation to large-scale and long-term flood protection 
options. Issues like fragmentation of departments and local authorities need 
to be overcome in order to be able to propose strategic measures and apply 
solutions at different scales. 
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 The role of ‘nature’ as infrastructure in adaptation 
 processes and projects 

Designing alternative adaptation strategies in urban environments requires 
both manmade and natural system be harmonised and coordinated. This is 
particularly true for water management. 
The transition to an eco-centric and holistic vision of the city leads to a wid-
er modification of the urban space, not only in water management. Urban 
water management by BGI may deliver numerous key improvements in the 
building of sustainable cities (Liu & Jensen, 2017), including improved urban 
drainage, improved quality of discharge, reduced water foot-print, increased 
liveability and social-economic sustainability, increased biodiversity and eco-
logical performance, and increased conservation of regional ecosystems.
Multi-functional land use is helpful to suggest good opportunities to control 
water problems as well as to improve the quality of space. 
As mentioned, BGI can improve and support biodiversity, act as regulating 
services (flood risk, water quality, air quality, water resources and groundwa-
ter recharge, air temperature), and provide cultural and provisioning servic-
es (recreation, education, tourism, noise reduction, amenity and quality of 
space). Moreover, water management can, on top of pollution prevention, 
contributing with adding aesthetic and recreational values to the city thus 
creating opportunities for an attractive and more liveable urban environment. 
BGIs allow cities to face the contemporary challenges they are called to, no 
longer through a specialized and techno-centric approach, but rather through 
a holistic and eco-centric one harmonizing the natural and the man-made sys-
tem. This approach responds to a transformational systemic logic that allows 
cities to perceive challenges as opportunities to rethink the urban environ-
ment for a new urban space design.

 Education and communication; participation and co-design

Education and communication play an active role in adaptation. Educating 
the next generation of practitioners in the different fields involved in urban 
adaptation and resilience makes it ease for architects, planners, landscape 
architects, engineers, ecologists, geologists, policy makers to pursue a new 
way of thinking about the role of each single discipline in the whole picture. 
University students should be encouraged to work together to apply a multi/
interdisciplinary approach. The habit of working together and developing a 
fruitful continuous dialogue, and a common language, understandable at all 

levels by the different specializations, allows students (and future practition-
ers) to be proactive and suggest shared and agreed alternative solutions to 
solve problems, therefore being able to choose the ones that best respond to a 
cost benefit analysis and bring more benefits to the community.
During the research periods spent at FIU and TU Delft I had the opportunity 
to collaborate with two design courses both having urban adaptation to the 
changing conditions of climate change as their objective. Although in a dif-
ferent way, both courses offer interaction and collaboration between students 
of different disciplines, thus creating the conditions and habit for a broad and 
multi/interdisciplinary perspective approach. In both universities the collabo-
ration between professors, researchers and students of different courses greatly 
enriches their cultural background.
In the Netherlands co-design and participation among policy makers, practi-
tioners, stakeholders and citizens is more and more implemented in all stages 
of the process, often lead and mediated by facilitators, with the aim of propos-
ing and reaching a shared strategic and design solution that is able to satisfy as 
far as possible all the subjects involved in the process. This practice, although 
complex, involving a greater organizational effort and sometime time con-
suming, is useful for achieving shared objectives and at the same time com-
municating in an understandable way to the various subjects involved, the 
vision for the area in which the project is located.
In a wider view, communication is crucial in order to raise awareness among 
the citizens about CC impacts and vulnerability as well as about their active 
role in sustainable behaviour and sound measures each private owner can un-
dertake to cooperate in order to achieve common adaptation goals.
 

 Limitations and outlook for research 

The current research has provided contributions to the body of knowledge on 
urban adaptation and water management. However there are a wide variety 
of limitations.
The sample cases of the two cities constitute only a partial view on the topic, 
therefore the findings cannot necessarily be generalised to the larger set. How-
ever, through focusing purely on the two selected urban areas and selecting a 
specific number of projects, it was possible to ensure that the narratives and 
case studies included in this research were sufficiently detailed in order to 
allow the identification of process gaps and consideration of complex issues. 
Moreover, findings are useful for drawing some conclusions and highlighting 
the factors that support the process of urban adaptation and those that consti-
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tute a brake, providing some hints and approaches transferable to other urban 
areas. The peculiarities of each territory do not allow the direct transferability, 
however, some good practices, some parts of the transition process, as some 
organizational and operational aspects, can be taken as a model and modified 
according to local characteristics and needs, taking into account that each city 
is unique, and the outcomes need local translation. 
Another limitation is that financial and economic analyses are missing

Finally, this research gives a lot of opportunities for follow up. A more thor-
ough and wide research on the topic could provide future very useful elements 
and hints to speed up the urban transition process towards adaptation. A fur-
ther research starting from this preliminary exploration could be focused on 
documentation and analysis of additional cases and on categorising and com-
paring other urban areas and adaptation models in order to determine which 
are most likely to create positive outcomes in which contexts. Moreover, a 
further research could deepen the methods and tools aimed at supporting a 
systemic interdisciplinary approach to urban adaptation.  
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 Annex I - online questionnaire 

What stage is your city in the transition process towards
climate adaptation through a sustainable management
of water resources? Questionnaire targeting city
managers and expe!s
This questionnaire aims to collect some information and insights from city managers and experts on how sustainable 
management of urban water resources is practiced.
There are :ve main questions: 1) what are the main challenges related to water management the city is facing and the adopted 
and planned solutions; 2) What role blue-green infrastructures (BGI)  and traditional grey infrastructures (GI) have in the actual 
urban water management and in addressing the challenges your city is facing; 3) Can you explain the main bene:ts of the 
projects of blue-green infrastructures (BGI) and traditional grey infrastructures (GI) that you consider most relevant in achieving 
adaptation goals towards sustainable urban water management; 4) How would you describe the changes that projects of blue-
green infrastructures (BGI) and traditional grey infrastructures (GI) brought to your city; 5) Is the city engaging or undergoing in 
institutional changes towards a new water resources management.  

The questionnaire is part of a doctoral research at the University of Genoa (Italy), regarding sustainability and urban resilience. 
Cities that historically have a signi:cant and  privileged relationship with water and the sea have been selected. Moreover, the 
selected cities are, for different reasons, facing emergencies related to water management. Your city is one of them. 

The sustainable management of urban water resources and the transition process towards climate adaptation of your city has 
been studied through literature and open sources. Although a city pro:le is traced, some information and data on implemented 
or planned actions and their impact and bene:ts is limited and it is therefore relevant to acquire some knowledge. Your 
answers to the questionnaire can help us. If you can write links and references to relevant projects, data and documents in the 
answers it will be much appreciated.

If you have any question or request for clari:cation on the questionnaire, please feel free to contact:
Arch. Guido Emilio Rossi
e-mail: guido.e.rossi.unige@gmail.com

1.

Mark only one oval.

Other:

Urban water management

Landscape

Architecture and urban planning

Green space management

2.

Mark only one oval.

Other:

Urban planner, architect

Civil engineer

Environmental manager

Landscape architect / Green space management

Biologist, ecologist

* Required

1. What is your everyday work activity related to? *
please mark only one answer

2. What is your current profession and background? *
please mark only one answer

Sustainable city through urban water management

3.

4.

3. What are the main challenges related to water management your city is facing and the adopted and planned
solutions? *
As an example, elements that impact might be climate change, economy, politics.

4. Your city is undergoing an adaptation process. Can you brie"y explain your city’s general vision and strategy
for urban water management towards sustainable city and the main measures to implement it? Can you list
some examples you consider pa!icularly relevant? *
You are kindly requested to provide examples about measures and solutions specifying links and references to relevant projects, data and
documents.

5.

6.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

5. Can you identify elements that block the process of implementing actions aimed at realizing the future
vision for your city? In your opinion, what are the main problems in applying measures and solutions? *

6. With regards to the projections of the impacts of climate change on your city, how much do you think the
planned interventions are suitable for achieving sustainability goals and make your city resilient? *
Please mark only one choice

7.

8.

Please explain in sho! why you say so and what measures have been applied (with links/references of
documents, if any), mentioning what parameters for sustainability and key indicators the city refers to *

7. Can you sho!ly sum up the objectives and results that the applied and planned measures will achieve
confronted to the challenges of the projected impacts and needs related to water management? *
(for example related to the _ood control and climate adaptation; sea level rise; use of groundwater within the city limit for water supply
purposes; use of reclaimed wastewater for water supply purposes; use of rainwater within the city limit for water supply purposes)
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9.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

10.

11.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

8a. Concerning water supply, is your city applying natural rainwater within the city limit? To what extent? *
Please mark only one choice

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

8b. Concerning water supply, is your city applying groundwater within the city limit? To what extent? *
Please mark only one choice

12.

13.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

8c. Concerning water supply, is your city reclaiming wastewater within the city limit? To what extent? *
Please mark only one choice

14.

The role of traditional grey infrastructures (GI) and blue-green infrastructures (BGI) in urban design and urban
water management
Traditional grey infrastructure refers to the human-engineered infrastructure for water resources such as water and wastewater treatment plants, 
pipelines, and reservoirs. Moreover, it refers to the traditional methods of managing water, and water related impacts, using man-made, constructed 
assets as dams, sea walls, barriers, over_ow channels.

Blue-green infrastructure is a strategically planned network of high-quality natural and semi-natural areas incorporating green spaces, or blue if 
aquatic ecosystems are concerned, which is designed and managed to deliver a wide range of ecosystem services and protect biodiversity. As such, 
its purpose is to utilise natural processes to improve water quality and manage water quantity by restoring the hydrologic function of the urban 
landscape. Blue-green infrastructure may play the following roles in urban water management, for example, groundwater recharging, improvement of 
water quality, _ood mitigation, link water management to biodiversity support, aesthetics, recreational and cultural values, etc. 

Urban design is the process of designing and shaping the physical environment of a city, including public spaces such as streets and parks. Urban 
blue-green infrastructure is one of the urban design topics.

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

14.

The role of traditional grey infrastructures (GI) and blue-green infrastructures (BGI) in urban design and urban
water management
Traditional grey infrastructure refers to the human-engineered infrastructure for water resources such as water and wastewater treatment plants, 
pipelines, and reservoirs. Moreover, it refers to the traditional methods of managing water, and water related impacts, using man-made, constructed 
assets as dams, sea walls, barriers, over_ow channels.

Blue-green infrastructure is a strategically planned network of high-quality natural and semi-natural areas incorporating green spaces, or blue if 
aquatic ecosystems are concerned, which is designed and managed to deliver a wide range of ecosystem services and protect biodiversity. As such, 
its purpose is to utilise natural processes to improve water quality and manage water quantity by restoring the hydrologic function of the urban 
landscape. Blue-green infrastructure may play the following roles in urban water management, for example, groundwater recharging, improvement of 
water quality, _ood mitigation, link water management to biodiversity support, aesthetics, recreational and cultural values, etc. 

Urban design is the process of designing and shaping the physical environment of a city, including public spaces such as streets and parks. Urban 
blue-green infrastructure is one of the urban design topics.

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

15.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

16.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

17.

9a. Your city is facing numerous challenges in the #eld of water management in an a$empt to adapt to the
impacts of climate change. Are blue-green infrastructures implemented in the urban design practice of your
city as solutions/innovations for sustainable urban water management? To what extent? *
Please mark only one choice

9b. Are traditional grey infrastructures implemented? To what extent? *
Please mark only one choice

10. What percentage do you think the planned interventions refer to projects that can be described as grey
infrastructures (GI), blue-green infrastructures (BGI), mixed infrastructures (use of both grey and blue-green
in the same intervention area)?
Please enter an indicative percentage according to your knowledge. The total must be 100%.

18.

19.

20.

21.

10a. Grey infrastructures % *

10b. Blue-green infrastructures % *

10c. Mixed infrastructures (GI + BGI) % *

11a. What role blue-green infrastructures (BGI) and traditional grey infrastructures (GI) have in the actual
urban water management and in addressing the challenges your city is facing?* *
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18.

19.

20.

21.

10a. Grey infrastructures % *

10b. Blue-green infrastructures % *

10c. Mixed infrastructures (GI + BGI) % *

11a. What role blue-green infrastructures (BGI) and traditional grey infrastructures (GI) have in the actual
urban water management and in addressing the challenges your city is facing?* *

22.

23.

11b. Please explain in sho!, listing implemented and planned projects you consider relevant that refer to the 3
categories (with links/references of documents, if any) and mentioning their role/goals in achieving
sustainable urban water management *

12. Can you explain the main bene#ts of the projects of blue-green infrastructures (BGI) and traditional grey
infrastructures (GI) that you consider most relevant in achieving adaptation goals towards sustainable urban
water management? *
Please select projects in the 3 categories (grey infrastructures, green & blue infrastructures, mixed infrastructures – if possible), by listing for
example the multiple bene:ts for the community and how, in your opinion, these projects have modi:ed (with positive or negative effects) the
urban space, and anything else considered relevant.

26.

27.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

14b. To what extent is your city using blue-green infrastructure and urban design practice to increase the use
of rainwater within the city borders for water supply purposes? *
Please mark only one choice

24.

25.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

13. How would you describe the changes that projects of blue-green infrastructures (BGI) and traditional grey
infrastructures (GI) brought to your city? *
For example physical change in the public space, changed economic value in the neighbourhood area of an intervention, change in people
habits in using a space where an infrastructure has been implemented etc.

14a. To what extent is your city using blue-green infrastructure and urban design practice for "ood control
and climate adaptation? *
Please mark only one choice

26.

27.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

14b. To what extent is your city using blue-green infrastructure and urban design practice to increase the use
of rainwater within the city borders for water supply purposes? *
Please mark only one choice

28.

29.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

14c. To what extent is your city using blue-green infrastructure and urban design practice to increase the use
of groundwater within the city borders for water supply purposes? *
Please mark only one choice

30.

31.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

14d. To what extent is your city using blue-green infrastructure and urban design practice to increase the use
of reclaimed wastewater for water supply purposes? *
Please mark only one choice
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32.

33.

Institutional change of urban water management in your city

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

15. Please provide examples of implemented or planned projects that you consider innovative from an
ecological and environmental point of view (if any). What have been the major di%culties to implement these
innovative projects? *
Examples could be rain gardens, drainage systems, green coastal protection systems, green roofs, storm-water harvesting systems, bio-
treatment systems, smart water storages, etc. You are kindly requested to provide examples, links and references.

32.

33.

Institutional change of urban water management in your city

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

15. Please provide examples of implemented or planned projects that you consider innovative from an
ecological and environmental point of view (if any). What have been the major di%culties to implement these
innovative projects? *
Examples could be rain gardens, drainage systems, green coastal protection systems, green roofs, storm-water harvesting systems, bio-
treatment systems, smart water storages, etc. You are kindly requested to provide examples, links and references.

34.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

35.

16. Are public or private organizations outside the city administration involved or commi$ed in suppo!ing and
developing innovative projects and initiatives with sustainability goals? To what extent? *
Please mark only one choice

You are kindly requested to explain brie"y how it has been applied and provide examples, links and references.
*

36.

37.

17. Is there a co-operation between the city administration and the organizations mentioned? Does the
administration suppo! and receive these innovative projects and initiatives? *

18. Is the city engaging or undergoing in institutional changes towards a new water resources management? *

36.

37.

17. Is there a co-operation between the city administration and the organizations mentioned? Does the
administration suppo! and receive these innovative projects and initiatives? *

18. Is the city engaging or undergoing in institutional changes towards a new water resources management? *

38.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

39.

19. To what extent have you experienced changes in your organization in the way of interacting with other
sectors within governmental and semi-governmental administrations? *
Other sectors are, for example, urban water management, urban planning or green space management sectors. We are interested in signs of
new ways of organizing and collaborating internally and externally. Please mark only one choice.

You are kindly requested to explain the changes you experienced, if any *

40.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

41.

42.

20. To what extent have you experienced changes in your organization in the way of interacting with the
broader non-governmental stakeholders (end users), for example private companies, NGOs, schools and the
citizens? *
Please mark only one choice

You are kindly requested to explain the changes you experienced, if any, and what have been the reactions
from the stakeholders *

21. Please write down your personal data. Surname *
Your personal data are collected only for research purposes and will not be disclosed.
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40.

Mark only one oval.

1=very small; 5=very large

1 2 3 4 5

41.

42.

20. To what extent have you experienced changes in your organization in the way of interacting with the
broader non-governmental stakeholders (end users), for example private companies, NGOs, schools and the
citizens? *
Please mark only one choice

You are kindly requested to explain the changes you experienced, if any, and what have been the reactions
from the stakeholders *

21. Please write down your personal data. Surname *
Your personal data are collected only for research purposes and will not be disclosed.

43.

44.

45.

46.

47.

This content is neither created nor endorsed by Google.

Name *

e-mail *

City *

Organisation *

Telephone number *

 Forms
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 Annex II - list of the interviewees

 

  
City 

 
Organization  

 
Role/ expertise 

 

 
Date and place 
 

 
 

1 

 
 

Rotterdam 

 
 

Gemeente Rotterdam 
City of Rotterdam 

 

Adviseur 
Stadsontwikkeling  

IBR Geotechniek & Water 
-  

Consultant 
Urban development 

IBR Geotechnics & Water 

 
05/06/2019 

Rotterdam (NL) 
deRotterdam, 

Wilhelminakade 
179 

 

 
 

2 

 
 
 

Rotterdam 

 
 

Gemeente Rotterdam 
City of Rotterdam 

 

Adviseur 
Stadsontwikkeling 

Afdeling IBR Bodem, Ondergrond & GIS  
-  

Consultant 
Urban development 

IBR Soil, Subsurface & GIS Department 

 
18/06/2019 

Rotterdam (NL) 
deRotterdam, 

Wilhelminakade 
179 

 
 
 

3 

 
 
 
 

Rotterdam 

 
 
 

Gemeente Rotterdam 
City of Rotterdam 

 

Adviseur 
Stadsbeheer 

Afdeling Water 
Water Strategie en Ontwikkeling 

 -  
Consultant 

City management 
Water Department 

Water Strategy and Development 

 
 

12/06/2019 
Rotterdam (NL) 
deRotterdam, 

Wilhelminakade 
179 

 
 

4 

 
 
 

Rotterdam 

 
 

Gemeente Rotterdam 
City of Rotterdam 

 

Adviseur 
Stadsbeheer 

Afdeling Water 
-  

Consultant 
City management 
Water Department 

 
26/06/2019 

Rotterdam (NL) 
deRotterdam, 

Wilhelminakade 
179 

 
 
 

5 

 
 
 
 

Rotterdam 

 
 
 

DE URBANISTEN 

 

 
Designer and researcher 

- 
founder and director of DE URBANISTEN 

- 
Visiting professor at TU Delft  

 Faculty of Architecture and the Built 
Environment 

 

 
 

28/06/2019 
Rotterdam (NL) 

Keilestraat 9f 

 
 
 

6 

 
 
 
 

Rotterdam 

 
 

TU Delft 
 Faculty of Architecture 

and the Built 
Environment/ 

Department Urbanism 

 

 
Associate Professor Environmental 

Technology and Design 
  

Researcher Delta Urbanism / Intelligent 
SUBsurface 

Scientific Coordinator Infrastructure and 
Environment Design Honours/Annotation 

DIMI 
Editor Journal of Water and Climate Change 

 

 
 

14/06/2019 
Delft (NL) 

Julianalaan134  
2628 BL Delft 

 

  
City 

 
Organization  

 
Role/ expertise 

 

 
Date and place 
 

 
 
 

7 

 
 
 

Miami 

 
 
 

City of Miami Beach 
 

 

 
Miami Beach Rising Above  

 
Assistant Director 

Environment & Sustainability Department  
Office of the City Manager  

 
30/01/2019 

Miami Beach, FL 
(US) 

 1700 Convention 
Center Drive  

 
 
 

8 

 
 
 

Miami 

 
 
 

Miami-Dade County 
 

 

 
Miami-Dade County 

 
Resilience Coordinator, Adaptation 

Office of Resilience 

 
11/03/2019 

Miami, FL (US) 

111 NW 1st 
Street 

 
 

9 

 
 

Miami 

 
 

City of Miami 

 

 
City of Miami 

 
Programs Manager 

Office of Resilience and Sustainability 
 

 
15/03/2019 

Miami, FL (US) 

  

 
 
 
 

10 

 
 
 
 

Miami 

 
 

Florida International 
University 

 
College of 

Architecture and the 
Arts 

 
Professor 

Sea Level Solutions Center 
 

Associate Dean for Cultural and Community 
and Executive Director at the  
Miami Beach Urban Studios  

at the College of Communication, 
Architecture + the Arts (CARTA) 

Member of the FIU President's Climate 
Commitment Task Force 

 
 

04/04/2019 
Miami Beach, FL 

(US) 
 

420, Lincoln Rd. 

 

 
 

 
11 

 
 

 
Miami 

 
Florida International 

University 
 

College of 
Architecture and the 

Arts 
 

 
Associate Professor and Co-Director of the 
Structural and Environmental Technologies 

Laboratory (SET) 
Architect, Engineer, Town Planner E.U., UIA 

Carbon-Neutral Design Projects L.L.C 
Design Studio E.U. 

 
01/02/2019 

Miami Beach, FL 
(US) 

 
420, Lincoln Rd. 

 
 

 
12 

 
 

 
Miami 

 
Florida International 

University 
 

College of 
Architecture and the 

Arts 

 
Professor of Architecture 

Sea Level Solutions Center 
 

Associate Dean and Program Development 
at the College of Communication, 
Architecture + the Arts (CARTA) 

 

 
29/01/2019 

Miami, FL (US) 
 

11200 SW 8th 
Street 
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