
The article provides an overview of spatial and legal solutions related to the issue of water 
management in cities in the context of climate change. The aim of the research is to identify the 
main differences between the traditional and integrated approaches to water-related 
infrastructure based on case studies of European Cities at different scales.
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Climate change threatens European 
cities. The shift in climate zones is 
causing cities to suffer from 

droughts and heat on the one hand and 
storms with subsequent flooding on the other. 
Their intensity is causing increasing amount 
freshwater to flow into the oceans. Coastal 
cities, including those in Europe, are in dan-
ger of being permanently flooded (e.g. The 
Hague or Venice), while others are already 
facing permanent problems of access to 
drinking water.

Nevertheless, we know that the manage-
ment of cities has contributed to the emer-
gence of these negative phenomena. The 
problems are also embedded in spatial is-
sues (e.g.: excessive urbanisation and con-
struction, large-scale river regulation, harden-
ing of the biologically active surface and re-
sulting surface runoff of rainwater, excessive 
use of materials that accumulate heat or cut-
ting down trees) and social issues (lifestyle 
and consumer choices). To adapt cities to cli-
mate change, we need to redefine develop-
ment goals. The demand for urban flexibility, 
resilience and adaptability forces measures 
that firstly adapt cities to the new conditions 
and prepare them for further processes, and 
secondly reduce the negative impacts on the 
whole ecosystem.

Maciej Zalewski describes the widespread 
traditional approach to water management in 
cities as "mechanistic", focused on a specif-
ic goal without taking into account the inter-
actions between environment and infrastruc-
ture. The reason for this, according to him, is 
the sectoral approach, the lack of technical 
knowledge exchange between different sec-
tors and the poor communication between 
decision-makers, institutions and users [1].

The main effect of a wrong approach to 
water management in cities is that the focus 
is on diverting water as quickly as possible 

from the place where it is generated. An in-
efficient wastewater system that is not adapt-
ed to current, dynamically changing weath-
er conditions and too much grey infrastruc-
ture that reduces natural water retention are 
serious problems for modern urban centres. 
Their main component – excessive surface 
runoff – is the main cause of flooding and in-
undation in urban areas and is responsible for 
increased transport of pollutants into natural 
reservoirs (see fig. 2.). This accelerated wa-
ter runoff in urban areas subsequently also 
lowers groundwater levels and leads to soil 
degradation, disappearance of biotic compo-
nents of the natural environment and undesir-
able changes in the urban microclimate, such 
as the urban heat island effect.

Other activities that significantly affect the 
likelihood of occurrence and magnitude of 
floods include large-scale changes in the 

management of natural river basins in the 
form of deforestation and draining of flood-
plains, and the common regulation of riv-
er beds through their narrowing and sealing. 
Such activities negatively affect the self-purifi-
cation potential of rivers and reduce the pos-
itive impact of water on surrounding areas, 
thus impairing their biological functions [2].

Poorly functioning water management in 
the city is not neutral for the inhabitants. Re-
duced humidity and air quality, poor biodiver-
sity and excess of grey infrastructure lead to  
a serious problem of modern cities, name-
ly respiratory diseases. Data from Cen-
tral Statistical Office how that the biggest 
health problems of the 21st century in Poland 
among children and adults up to 30 years of 
age are allergies and asthma, which specifi-
cally affect residents of large urban areas [3, 
22]. Accordingly, dealing with water issues 

Fig. 1. Circulation of water in natural environment. The authors’ own work
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European cities facing climate change:  
water management issue

is crucial. The new approach must be imple-
mented in an integrated way at all levels of 
planning: from supra-regional to local.

Aim and scope
The main objective of this research is to 

identify the main differences between the tra-
ditional and the integrated approach to water-
related infrastructure, especially at urban and 
local levels.

The authors of the paper have posed two 
research questions:
–  Do the new water-related urban flagship 

projects meet the main theoretical assump-
tions of the integrated approach to blue 
infrastructure?

–  Do they bring the effect of synergy be-
tween environmental, social and econom-
ic conditions?
The methods used in the research are liter-

ature review, critical examination of best prac-
tises and comparative study.

The main Polish authors referring to integrat-
ed blue infrastructure, whose work served as a 
basis for this research, are Anna Januchta-
Szostak [4–5], Ewa Kozłowska [6], Jakub 
Kronenberg and Tomasz Bergier [7], Joan-
na Rayss [8], Krystyna Solarek, Elżbiera D. 
Ryńska and Małgorzata Mirecka [9]. Among 
the international authors it is worth mention-
ing: (1) specialists in SuDS: Geiger i Dreiseitl 
[10], Hasse with team [11], Hurley [12] and 
White [13], (2) authors from the field of WSUD: 
Brown, Keath and Wong [14], Djukic, Vukmi-
rovic and Stankovic [15], Novotny [16].

Contemporary methods  
of water treatment
Building a sustainable, water-sensitive city 

requires a shift in perspective from a tradi-
tional (mechanistic) approach to an inte-
grated (systemic and evolutionary) one. Ac-

cording to Zalewski, this new perspective is  
"a comprehensive approach that starts from 
the achievement of more than one goal and is 
based on the understanding of long-term en-
vironmental processes and interactions be-
tween different elements of the environment, 
society and infrastructure" [1].

The basis of the new approach is the rec-
ognition of stormwater as an important ele-
ment of an efficiently functioning system of 
urban infrastructure and as a prerequisite for 
creating a high quality of life in the city (see 
fig. 3.). Stormwater retained on the surface 
is no longer treated as a threat, but as an im-
portant element of the urban landscape. We 
notice its social, spatial and environmental 
benefits. Meanwhile, urban policy is chang-
ing from top-down planning based on sta-
tistics and focusing on temporary problem 

solving to long-term planning that involves 
many groups of stakeholders and meets their 
needs. Integrated water management in the 
city is based on three pillars [17]:

1. social equality – understood as the right 
to access resources that guarantee a decent 
life for all citizens, regardless of their eco-
nomic situation;

2. economic efficiency – provision of water 
benefits to the largest possible group of us-
ers, as far as reasonably feasible;

3. ecological balance – treating ecosys-
tems as water users, which means that we 
must ensure their access to the resource to 
the same extent as that of humans and sup-
port the process of regeneration of the natu-
ral system.

The integration of these three pillars brings 
about a synergistic effect that causes the to-
tal value of the investment to be greater than 
the value measured separately in each of the 
areas. Such an approach became the ba-
sis for creating a three-level water manage-
ment system that includes both strategic pro-
grammes and planning tools:
–  at a planning level (supra-regional) – such 

strategies as Delta Urbanism (an interna-
tional programme combining flood control 
and spatial planning of river delta areas);

–  at an urban level – Water Sensitive Ur-
ban Design (WSUD) – interdisciplinary ur-
ban systems that require the collaboration 
of professionals from different fields deal-
ing with the water cycle in the city, com-
bining eco-hydrology and spatial planning 
approaches;

–  at the architectural level (local) – Sustaina-
ble Drainage System SuDS (Polish: System 
Powierzchniowej Retencji Miejskiej SPRiM) 
[18] and the concept of Low Impact Devel-
opment (LID) – includes solutions for envi-
ronmentally friendly micromanagement of 

Fig. 2. Circulation of water in build environment with an impermeable surface of over 75%.  
The authors’ own work

Fig. 3. Circulation of water in sustainable environment. The authors’ own work
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stormwater in the city, based on landscape 
features and the presence of water and land 
ecosystems.
The strategies and solutions to the urban 

water problem described from different per-
spectives and programmes, regardless of the 
scale of activities and local conditions, share 
some common characteristics, which are re-
ferred to in this article as "common practises":

1. on-site water management and reduc-
tion of pressure on sewers and stormwater 
collectors. Depending on the individual situ-
ation, often in conjunction with the traditional 
method using existing combined sewer and 
storm drain infrastructure;

2. supporting decentralised infiltration and 
retention in the urban watershed by increas-
ing the amount of biologically active and per-

meable surfaces in the urban watershed, in-
cluding: plantings, modification of street pro-
files, green roofs, and design of catch basins 
and swales;

3. stormwater treatment and pollut-
ant movement reduction (including natural-
ly, such as through the use of constructed 
wetlands);

4. renaturation of rivers and coasts, resto-
ration of natural floodplains;

5. storage and use of rainwater – surface 
and subsurface water retention systems;

6. application of selected aspects of the 
circular economy to urban water manage-
ment systems – limiting the use of the high-
est quality water where it is not necessary. 
Use of rainwater and recycling of water from 
households;

7. recognition of water as one of the ele-
ments of a high quality public space;

8. education and social engagement 
through coordination of different entities - lo-
cal communities, decision makers, public-pri-
vate partnerships, spatial policy, academic 
environmental integration.

In order to highlight the main features of 
the integrated approach to blue infrastruc-
ture, it was compared to the traditional ap-
proach (see table 1.) and evaluated in pre-
sented case studies.

Case studies1 
Selected examples represent two levels 

(urban planning and local scale) from the 
three-level water management system most 
associated with the scale of the city.

Urban Planning scale
Green Roofs Policy in Hamburg, 
Germany
Green roofs in cities have a variety of func-

tions – they insulate in winter and in hot peri-
ods they reduce the heating of buildings and 
prevent the urban heat island effect. During 
periods of increased rainfall they retain wa-
ter and reduce the load on the drainage sys-
tem by up to 50%, and through evaporation 
they improve humidity and the local microcli-
mate. Green roofs purify the air by absorbing 

TRADITIONAL APPROACH INTEGRATED APPROACH

drainage systems ecosystems

problem solving preventing problems

dominant role of engineers multidisciplinary teams

property protection property and environment protection

pipes and ducts copying natural processes

administrative decisions consensus-based decisions

local government ownership broad partnership

focus on extreme phenomena storm water management integrated with land use

affecting “the peak flows” affecting “the capacity of the catchment area”

Table 1. Comparison of the main assumptions of traditional and integrated approaches. 
Author's own work based on Nowe podejście do gospodarowania wodami opadowymi by [19]

Elements of the 
integrated approach 
to blue infrastructure

Green Roofs Policy in Hamburg, Germany Cloudburst Management Plan, Copenhagen

+/- Short description +/- Short description

Ecosystems + Green roofs use natural parameters of greenery + Plan is based on natural phenomenon of water surface flow.

Preventing problems + Increased area of green roofs minimizes water runoff and 
prevents sewage system from overflow. + Water management system would keep surplus of water in safe place 

and prevent damages of city’s tissue. 

Multidisciplinary 
teams + Yes + Yes

Property and environ-
ment protection + Green roofs are encouraged (and from 2020 would be obligato-

ry) on both public and private buildings. + Interventions are planned both on private and public land

Copying natural 
processes + Green roofs mimics some of the features of natural green areas. + System of designed water runoff mimics natural processes

Consensus-based 
decisions n/a n/a

Broad partnership - +

Storm water manage-
ment integrated with 

land use
+

Green roofs are not only good in terms of water retention but 
also has aesthetical values and prevents from overheating. Part 

of green roofs is also available for leisure activities
+ Interventions increases also recreational usage of places 

Affecting “the capa-
city of the catchment 

area”
+ Each green roof increases the catchment area + During huge downpour most of the water would be kept on the 

surface. 

Savings  
in comparison to 

traditional approach 

n/a + Plan created savings around 50% greater than conventional solutions 
with the same water retention possibility. 

Effect of synergy: 
environment / public 

space / savings
+ +

Table 2. Comparison and evaluation of good practices at urban scale, according to the main features of the integrated approach to blue 
infrastructure. Authors' own work

1  Presented case studies has been divided into two categories: 
Urban Planning scale and Architectural scale. Because of limita-
tion of this article planning, supra-regional scale has been exclu-
ded from good practices review, as most complex and ambigu-
ous, thus cumbersome for comparison
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some of the pollutants and harmful substanc-
es. By extending their lifespan, they reduce 
the cost of maintaining and servicing roof sur-
faces and offer the possibility of using them 
for a whole range of additional functions in 
the compact and dense urban fabric.

Faced with the inevitable consequences of 
climate change, the Hamburg authorities de-
cided in 2014 to take countermeasures and 
were the first in Germany to adopt a multi-
disciplinary "Green Roof Strategy" (German: 
Gründachstrategie für Hamburg) with the aim 
of increasing the area of green roofs in the 
city by 100 ha by 2020. To this end, the Min-
istry of the Environment and Energy is provid-
ing nearly 3 million euros by the end of 2019 
to support building owners, who can receive 
grants amounting to 60% of the cost of green 
roofs. The city has set a target of making 20% 
of green roofs on new buildings available to 
residents or employees for recreational ac-
tivities such as sports fields, parks and gar-
dens [23]. Information activities and dialogue 
with stakeholders will be used to promote 
sustainable water management systems, in-
crease biodiversity in the city and reduce 
temperature rise and the heat island effect. 
The green roof strategy complements the 
Rain Infrastructure Adaptation 2030 (RISA)  
project on sustainable stormwater manage-
ment. The sustainable urban development 
activities are also supported by HafenCity 
University, which provides substantive assis-
tance, develops recommendations and col-
lects data on water retention and green roof 
outcomes. The campaign has resulted in al-
most 44 ha more green roofs by 2019 [23]. 
Councils plan to make green roofs a statutory 
requirement by 2020.

Cloudburst Management Plan, 
Copenhagen
The Cloudburst Management Plan for Co-

penhagen is a very good example of WSUD. 
The whole system was planned in close con-
nection with the whole Copenhagen Finger 
Development Plan of 1947, which states that 
the development of the city should be as con-
centrated as possible and that the built-up 
areas should be surrounded by green corri-
dors – similar to the palm and its five fingers. 
Also noteworthy is the comprehensive plan-
ning and design at all levels of the city – con-
sistent from the urban master plan to details 
such as street design. Stormwater runoff is 
planned at the city level – as a system: street 
grades have been coordinated so that excess 
water flows by gravity into detention basins. 
Many discharge points have been identified 
throughout the city. These interventions vary 
in size and scale, but mainly they prepare the 
city to receive large amounts of water. For ex-
ample, many recreation areas have been re-
designed to capture water in the event of a 
heavy rain and hold it on their surface until the 

Photo 1. Hohlgrabenäcker Development in Stuttgart, Germany, Author: MSeses

Photo 2. Ekostaden Augostenborg in Malmo, Sweden, Author: Sanna Dock for the City of 
Malmo, Environmental Department
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drainage system clears. All permanent infra-
structure, such as benches and sidewalks, is 
designed to not be destroyed by water. In ad-
dition, the water would gradually fill the areas 
to keep the plazas open for recreational use 
as long as possible.

The entire process was formalized as Co-
penhagen Cloudburst Formula, a six-stage 
process to integrate the Blue-Green Ap-
proach. The first stage involved studying, 
identifying and ranking the most vulnerable 
areas. The second stage was to divide the ur-
ban regions into stormwater catchments to 
map the areas at risk. It became clear that 
conventional piped solutions alone were not 
sufficient. The third step was to determine the 
cost of doing nothing: The authorities calcu-
lated that the cost would be between 55 and 
80 million euros a year if nothing was done to 
adapt the city to climate change. In the fourth 
stage, the "Cloudburst Toolkit" was devel-
oped as a set of universally applicable, mul-
tifunctional, flexible elements. Strategic plan-
ning was applied to human scale experi-
ence. The fifth stage defined an overall strat-
egy for a public participation program for the 
citizens who would be affected by the invest-
ment. And the final, sixth step was a detailed 
socioeconomic Cost-Benefit Analysis (CBA) 

that tested two master plan options – tradi-
tional and Blue-Green Approach. The option 
with the highest percentage of Blue-Green 
solutions created potential savings that were 
about 50% greater than conventional solu-
tions alone. Additional social benefits, such 
as improvements in health, environment and 
quality of urban space, would potentially drive 
this figure even higher.

Urban scale – Summary
Table 2. shows that both examples stud-

ied meet the main characteristics of the inte-
grated approach to water management. Both 
manage water-related problems with ecosys-
tem-type solutions, are linked to land use, 
and consider a variety of stakeholders.

Architectural scale
Hohlgrabenäcker Development 
in Stuttgart, Germany

CC BY-SA3.0.
Hohlgrabenäcker is a housing estate in 

the Stuttgart suburban area with decentral-
ized water management, which has been un-
der development since 2003. The final devel-
opment, covering an area of 16.7 hectares, 
is planned to include 265 owner-occupied 

homes and 9 apartment buildings. At the be-
ginning of the project, according to the Water 
Act for Baden-Württemberg, the development 
plan, the requirements of Stuttgart City Coun-
cil and Environmental Impact Assessment, 
some basic conditions regarding the drain-
age system and the ecological aspects of the 
site had to be fulfilled [20]:

•  stormwater from new development  
areas should be infiltrated or separate-
ly drained;

•  a maximum runoff rate of 30% should 
be observed for the planned new devel-
opment area "Hohlgrabenaecker" due to 
the limited capacity of the existing sew-
er network;

•  the existing soil types on the site are only 
suitable for the infiltration of rainwater to 
a limited extent and the topography se-
verely restricts the possibilities for sur-
face infiltration;

•  green roofs were required on detached 
garages, carports and areas with flat and 
shed roofs.

Due to the above conditions, the wa-
ter management system was implemented 
through a number of different solutions:

•  18,300 m2 of green roofs were 
constructed;

Photo 3. Ekostaden Augostenborg in Malmo, Sweden, Author: Sanna Dock for the City of Malmo, Environmental Department
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•  underground rainwater cisterns were built 
on all residential lots (47 for single-fami-
ly houses and 9 for multi-family houses). 
The water from the cisterns can be par-
tially used by the property owners for toi-
let flushing, laundry and irrigation;

•  paved areas have been provided with 
water-permeable pavements wherever 
possible (in total about 1600 m2);

•  the master plan of the development 
was redrawn to minimize the area of car 
roads, so that impervious surfaces could 
be reduced to a minimum (a permeabil-
ity level of 20% was achieved). It is esti-
mated that the implementation of decen-
tralized water management saves 40% of 
the total implementation costs compared 
to conventional drainage and results in 
annual savings of €25,600 due to the re-
duction in on-site stormwater fees [20].

Ekostaden Augustenborg  
in Malmo, Sweden
Ekostaden Augustenborg is a comprehen-

sive project of revitalization of a 32-acre mid-
20th century urban housing development 
based on the idea of sustainable develop-
ment. It is a mid-20th century project based 
on the idea of sustainable development.  
A wide range of works included overhaul-
ing 1600 homes (89% of the estate), devel-
oping the waste collection and reuse system, 
improving energy efficiency through the use 
of photovoltaic cells, solar panels and heat 
pumps, and investing in sustainable trans-
port. In response to difficult geomorpholog-
ical conditions (clay soil with low permeabil-
ity) and an inadequate stormwater drainage 
system that led to flooding, the project envis-
aged the use of the Sustainable Urban Drain-
age System (SuDS) to minimise the negative 

impact of heavy rainfall while creating high 
quality space. The work resulted in the con-
struction of a network of channels, receptive 
ditches, rain gardens, and detention basins 
connected by surface and subsurface swales 
that resemble the natural hydrographic sys-
tem. Before flowing into the sewers, stormwa-
ter passes through open detention facilities, 
which has reduced the velocity and volume of 
runoff by approximately 20% compared to the 
conventional system (due to evapotranspira-
tion from the channels and retention basins 
between rain events) and reduced the risk of 
flooding, while having a positive impact on 
the local microclimate. The system was de-
signed for a 15-year rainfall event baseline. 
There has been no flooding in the area since 
implementation [21]. During the works, the 
number and variety of green spaces was in-
creased and more than 11,000 m2 of green 

Elements of the 
integrated approach to 

blue infrastructure

Hohlgrabenäcker Development in Stuttgart, 
Germany

Ekostaden Augustenborg in Malmo, Sweden Benthemplein Water Square in Rotterdam, the 
Netherlands

+/- Short description +/- Short description +/- Short description

Ecosystems + Integration of green roofs and facilities 
for rainwater storage and use, imple-
mentation of permeable coverings;

+ Waste recycle system, implementation 
of solar energy systems, usage of SuIDS 

and green roofs;

+ Water square – integration of high-quality 
public space with water retention reservoir 
connected with city’s open water system;

Preventing problems + Flood prevention, responding to 
limited capacity of existing sewers 

and restricted possibility of surficial 
infiltration of existing topography;

+ Decreasing waste generation, 
minimising the negative impact of 

intense rainfalls, responding to harsh 
geomorphologic conditions, eliminating 

combined sewer overflow; 

+ Reducing heat island effect and flooding 
risk in dense city area, lowering pressure 
on the existing drainage infrastructure;

Multidisciplinary 
teams

+ Cooperation of architects and urban 
designers, landscape designers and 

civil engineers;

+ Engagement of local inhabitants and 
land users in the process of revitali-

sation;

+ Partnership of specialists from different 
fields with city authorities, involvement of 

local communities into project;

Property and environ-
ment protection

+ Re-usage of stored rainwater, incre-
asing infiltration, maintaining natural 

water cycle;

+ Decreasing carbon emission, growth 
of biodiversity, positive impact of local 

microclimate;

+ Maintaining water balance, soil hydration 
and city greenery growth;

Copying natural 
processes

+ Increasing infiltration and evapotran-
spiration processes of water;

+ Open water system inspired by natural 
hydrographic system;

+ Adaptation of natural water cycle in city 
environment;

Consensus-based 
decisions

+ Involving residents, for example by 
enabling partial usage of water from 

the underground cisterns for toilet flu-
shing, washing clothes and irrigation;

+ Constant  community involvement 
enabled the project to accommodate 
residents’ concerns and preferences 

regarding the design of the stormwater 
system;

+ Wide collaboration of designers, city 
authorities and local communities;

Broad partnership + Involvement of + EU URBAN programme, The Swedish 
Department of the Environment, 
The Swedish government’s Local 

Investments Programme for Ecological 
Conversion and Eco-Cycle Programme;

+ Involvement of future users in 

Storm water manage-
ment integrated with 

land use

+ Public streets and development areas 
restricted to a minimum to reduce the 

impervious degree;  

+ Public spaces between housing blocks 
integrated with open storm water 

system. Attractive places for leisure and 
children activities, small allotments with 

local food production;

+ Integration of local meeting point and 
areas of sport activities with stormwater’s 

storage system;

Affecting “the capacity 
of the catchment area”

+ Integration of 18,300m2 of green 
roofs with development of building 
site, impervious degree of 20% of 

development areas;

+ Open stormwater system has improved 
not only stormwater management in the 

area, but also the performance of the 
combined sewer system that serves the 

surrounding area;

+ Collecting water from a greater area 
around the square and transporting it to 

city’s open water system; 

Savings in comparison 
to traditional approach 

+ 40% of total realization costs and 
annual savings due to stormwater fee 

reduction;

+ Open stormwater system was considered 
to be the most sustainable for revitali-
zation project. Conventional separated 
stormwater system for Augustenborg 
would have meant major earthworks;

No specific data;

Effect of synergy: 
environment / public 

space / savings

+ + +

Table 3. Comparison and evaluation of good practices at architectural scale, according to the main features of the integrated approach to blue 
infrastructure. Authors' own work
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roofs were created, the largest of which, 
9,000 m2, was converted into a botanical gar-
den. It is estimated that the green roofs in Au-
gustenborg intercept about 50% of the total 
annual stormwater runoff and about 90% of 
this is directed from the roofs into the residen-
tial water system. In addition, compared to 
the standard black bitumen roofs, the green 
roofs have a significant cooling effect in the 
summer and provide additional thermal insu-
lation in the winter. There are a number of oth-
er benefits of the Augustenborg revitalisation 
project and the open stormwater system – bi-
odiversity in the area has increased by 50% 
and carbon emissions and waste generation 
have reduced by 20% [21]. An important as-
pect of this work has been the involvement of 
local residents and land users in the process 
of revitalising the estate at every stage of the 
project. It is estimated that almost 20% of res-
idents were involved in the participation pro-
cess. Apart from the spatial and environmen-
tal aspects, the process of revitalising the Au-
gustenborg estate, which took seven years, 
has also had a significant positive impact on 
the local community, which is now better inte-
grated, crime levels have been reduced, em-
ployment has increased and residents are 
better integrated socially.

Benthemplein Water Square  
in Rotterdam, the Netherlands
Designing cities in times of climate threats 

requires a new model of urban design.  
A model that combines high quality public 
space with a sustainable approach to storm-

water management. The typology of a wa-
ter square was born to meet the needs of Ar-
chitecture Biennale in Rotterdam in 2005, 
whose main theme was "flood". In the follow-
ing years, designers from Studio DeUrban-
isten developed the concept in collaboration 
with City Hall and Rotterdam Climate Initia-
tive and with the involvement of local commu-
nities, and in 2013 the world's first such facili-
ty was opened – Benthemplein Water Square. 
The plaza consists of three troughs with dif-
ferent depths and multiple functions. Two 
smaller and shallower ones are used as local 
meeting places and for sports activities, while 
they act as water retention basins during rain-
fall. A deeper and also largest trough, located 
in the middle of the site, serves as a playing 
field with spectator stands and acts as a re-
tention basin with a capacity of 1700 m3 dur-
ing particularly heavy storms, significantly re-
ducing peak runoff and pressure on existing 
infrastructure by lowering and slowing run-
off into the drainage system. Water is collect-
ed from a larger area around the square us-
ing steel gutters that can be used as skate 
park elements on a normal day. To make the 
square more attractive and emphasise its 
specificity, it has some additional elements, 
such as a "storm wall" that directs water into 
the largest of the gutters, water cascades or 
a fountain. The water from the water squares 
does not flow into the combined sewer sys-
tem after rainfall, but is used in a more sus-
tainable way. From the deepest trough, the 
water flows back into the city's open water 
system within a maximum of 36 hours. From 

the two smaller troughs, it is transported in-
to the underground infiltration system and 
then gradually released back into the ground-
water. This maintains the water balance, hy-
drates the soil, keeps the urban green alive 
even in dry periods and reduces the heat is-
land effect [25].

Architectural scale – Summary
Table 3. shows that all the examples stud-

ied meet the main characteristic of the inte-
grated approach to water management. One 
of the most important results of the presented 
projects are synergies between environmen-
tal, social and economic effects. In modern 
urban planning there is no place for invest-
ments with only one goal.

Conclusion
In all these European showcase examples, 

the traditional approach to urban stormwater 
management was completely replaced by an 
integrated approach. The complexity of the 
processes and their scale in a modern city 
make the top-down model of resource man-
agement insufficient. A solution to the dy-
namically changing conditions and urban de-
velopment planning in a long-term perspec-
tive is a change in urban policy. The new pol-
icy must be integrated and based on hu-
man capital and cooperation of many sec-
tors (planners, engineers, decision makers, 
private sector and the residents). For this rea-
son, 3 out of 10 items in the good practis-
es assessment address issues of collabora-
tion. Taking into account the needs of a wid-

Photo 4. Benthemplein Water Square in Rotterdam, the Netherlands, Author: Arnoud Molenaar
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er range of stakeholders in the planning pro-
cess gives us a broader perspective on the 
problem, allows us to optimise solutions and 
reduce their cost, and finally – it favours the 
exchange of knowledge and experience and 
ensures continuity of actions in a long-term 
perspective.

The main differences between the tradi-
tional and integrated approaches to water-re-
lated infrastructure were identified in this re-
search (table 1.). Based on the characteris-
tics distinguished in this comparison, the best 
practises in blue infrastructure were evaluat-
ed at both urban (table 2.) and architectural 
(table 3.) levels. This evaluation showed that 
the integrated approach should be used as 
a model for further work in urban stormwater 
management. In addition, all examples dem-
onstrated the synergistic effect of bringing to-
gether environmental, social and economic 
objectives to ensure a new quality of space.

The above examples do not exhaust the 
problems associated with water manage-
ment in cities, but they allow us to assess the 
benefits of addressing the issue: increasing 
the city's resilience to the effects of climate 
change, building a healthy living environ-
ment through the development of green and 
blue infrastructure and its impact on the local 
microclimate, supporting economic growth, 
positive impacts on nature and the quality of 
urban space, and integration and opportu-
nities for local development for different so-
cial groups.
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Abstract: The article provides an overview of 
spatial and legal solutions related to the issue 
of water management in cities in the context of 
climate change. The aim of the research is to 
identify the main differences between the tradi-
tional and integrated approaches to water-relat-
ed infrastructure based on case studies of Eu-
ropean Cities at different scales. Gathering, or-
dering and comparing adequate solutions will 
allow to establish guidelines for the develop-
ment of Polish cities and point out directions 
for architects and urban planners designing ur-
ban spaces. The comparison of good exam-
ples with theory would make it possible to verify 
whether practise corresponds with theory, and 
whether it can actually - through the synergy of 
measures – bring new quality to urban areas.
Keywords: Climate change, European cities, 
water retention, urban design, blue infrastruc-
ture, Sustainable Drainage System, SuDS

Streszczenie: MIASTA EUROPEJSKIE  
W OBLICZU ZMIAN KLIMATYCZNYCH: 
KWESTIA GOSPODARKI WODNEJ.  
W artykule dokonano przeglądu rozwiązań 
przestrzenno-prawnych związanych  
z problematyką gospodarki wodnej w mias- 
tach w kontekście zmian klimatycznych. 
Celem badań jest zidentyfikowanie głównych 
różnic między tradycyjnym i zintegrowanym 
podejściem do infrastruktury wodnej na pod-
stawie studiów przypadków europejskich miast 
w różnej skali. Zebranie, uporządkowanie oraz 
porównanie odpowiednich rozwiązań pozwoli  
na wyznaczenie kierunków rozwoju polskich 
miast i wskazanie kierunków dla architektów,  
a także urbanistów projektujących przestrzenie 
miejskie. Porównanie dobrych przykładów  
z teorią pozwoliłoby zweryfikować, czy prak-
tyka koresponduje z teorią i czy rzeczywiście 
– poprzez synergię działań – może przynieść 
nową jakość na obszarach miejskich.
Słowa kluczowe: zmiany klimatyczne,  
miasta europejskie, retencja wody, projektow-
anie urbanistyczne, niebieska infrastruktura, 
zrównoważony system drenażowy, SuDS
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