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Integrated urban transformation for river flood resilience and
sustainable leisure industry in the city of Maastricht




Are floods really disasters?
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What's wrong with
Maastricht ?




Problem Field & Analysis
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Problem Field & Analysis

- Physical damage of leisure industry Vulnerability of the leisure industry to fluvial
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Problem Field & Analysis

« Proportion of people working in different sectors in Maastricht
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Recreational Value of Floods

- Street Boating & Water Games - Backyard Fishing
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Problem Statement

The city of Maastricht is facing a significant threat from
increasingly frequent and severe fluvial floods, particularly
affecting the vulnerable leisure industry.

However, by integrating flood management and leisure
iIndustry development, the city may transform these

challenges into opportunities for growth and resilience.




Research Question

Research Aim

» Double benefits

This report explores an integrated transformation proposal for
Maastricht, focusing on urban design, to address river flooding and
promote sustainable leisure industry. The proposed strategy involves
creating an urban fabric that mitigates flooding impacts and utilizes it for

leisure industry development.

» Cross-scale
The approach includes spatial interventions at regional, city, and

neighborhood scales.

» Regional effects and transferability
Implementation of this proposal aims to boost the economic and
cultural development of the entire Maas Basin's ecology and offers a

potential blueprint for other fluvial cities.



Conceptual Framework

- Research topic: Urgent issues - Design goals: Quality to be revived Integrated Urban Transformation
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Conceptual Framework
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Where should we
start ?




Transformation Opportunities at Maas Basin Scale

= Midstream

A significant contribution to the high
water level: canalization, damming and
urbanization.

Agricultural areas on high ground have
certain retention capacity.

» Land cover
B Built-up area
S Forest
B natural vegetetion
B Fruit trees & arable land
BN pastures
B Complex cultivation
I \Water bodies
I Beaches/ dunes/ sand



Scope of Integrated Opportunities at Maas Basin Scale
Midstream of Maas Basin Spatial Potential Context
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Scope of Integrated Opportunities at Maas Basin Scale

Midstream of Maas Basin Spatial Potential Context
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Elements of the Cultural Landscape of Maastricht in Different Periods
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Value Dynamics Of The Maastricht Cultural Landscape Key Areas
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Potential Space to Expand the Value of Maastricht

9 03 Oi6 0|.9/km

S FRE WS FRww

---- National boundaries

The floodplain
in 2060

—> Main catchment
routes

- F——
——

O Catchment junctions

—_

<> \
Permeable area

_Figure 4.1.2./25. Waste space of agriculture
: S&urce: Author

%1.2.23" Waste space of industrial area

7272 Recreational area Source: Author

e

22:: Agriculture area
near floodplains

Green area

Impermeable area

Semi-built area

Industrial area

- Underutilized main
roads

Residential with
low land value

Vulnerable area

==+ Historical Center

¢ gt{”e 4] 2‘7.26.;_Waste space of recreational area
o Source: Author

16



Flood Water Management Potential Assessment

- Soil flood management potential assessment
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Accessibility Potential Assessment at City Scale

Accessibility potential assessment framework

Key urban road
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Potential Analysis of the Spatial Types at Neighborhood Scale
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Potential Space Types at City Scale
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Transformation Opportunities from Residents' Perception
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Transformation Opportunities from Residents' Perception

Maastricht residents' general demands
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Transformation Opportunities from Residents' Perception

The Maastricht Landscape Structure As Perceived By The Residents The Visioning Maastricht Landscape Structure
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Visioning Typology Map at City Scale
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Visioning Cooperation at Regional Scale
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Main fields of cooperation:

« Culture core enhancement
- Transportation connectivity
- Natural structure reinforement



Primary stakeholder <---> Conflict of interest
Secondary stakeholder <> Synergy of interest

Stakeholder Analysis at City Scale

i Vi inati i
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programe. Municipality offers subsidies to residents and project:
The municipality provides subsidies for businesses for installing new energy equipment. e

agriculture, industry and other sectors involved
in ecological conservation.

plan:

Creating retention areas along the Maas River
balances effective flood management with the
preservation of original land functions.

project:

Establish a densification model of cooperation
between factories and real estate developers to
promote the use of construction waste materials
and limit the price of housing.

plan:

Stabilizing the water level of the Maas River in

different seasons to ensure navigation.
N

Establish an information sharing platform
for residents to become tour guides and leisure
business operators through simple registration.

plan:

Establish a regional leisure chain to expand

the advantages and involve more stakeholders

in the pursuit of more leisure opportunities and
._related benefits.
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PART

Scenario Experiments
of Maastricht City




Design Methodology
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Design Methodology
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Design Methodology
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Example Pattern

contribute to

Guideline =

G2 SENSITIVE WATER LOOP

Hypothesis

Reserving enough space for water and massively closing the local water loop
in rivers and inland, respectively, accommodates excessive rain and river water
during extreme weather.

Included patterns

S4 ROOM FOR RIVERS

S5 RIVER DYNAMICS STIMULATION
S6 RELEASE CHANNEL

S7 FLOOD-ADAPTED AGRICULTURE
S8 FLOATING ISLANDS

S9 STORMWATER BUFFER

S10 SURFACE DRAINAGE

S11 MULTIFUNCTIONAL FLOODPLAIN

Reference

Prominski, M., Stokman, A,, Stimberg, D,, Voermanek, H., & Zeller, S. (2012). River. Space. Design. In
River. Space. Design. Birkhauser.

Abstract

flood resilience

T s e

Hypothesis

Strategy

Enough urban retention spaces allow the rainwater to stay during extreme flood
events.

Theoretical back-up & Practical implication

There are many forms of retention
space. Some of them already have
permanent water storage capacity,
such as a retention pond, which has
a permanent pond area that could be
used for future consumption(Community
Rainwater Storage Space) but also
provides additional storage capacity
to buffer extra rainwater during
flooding events (NWRM,2015).
Moreover, a natural ditch or an urban
canal, if properly designed to allow a
fluctuation in water level,

Reference

can also work as a retention zone.
Other retention spaces might also
be referred to as 'detention spaces:
They are usually dry during the
sunny period, but they can quickly
be turned into a rainwater buffer during
storm events. These include floodable
wetland, amphibious park, rainwater
square/sports field, Retention roofs,
Storage below buildings. In this way,
they maximize the utilization of space
and improve the flood resilience of
cities.

Magdaleno Mas, F., & Dalacamara Andres, G. (2015). Natural Water Retention Measures (NWRM): from
Design to Implementation through European Projects. Ingenieria Civil (Madrid), 179, 131-138.

Mairs, J. (12 July, 2016). Chains of pools proposed to ease flooding in Copenhagen. Retrieved from
https://www.dezeen.com/2016/07/12/hans-tavsens-park-korsgade-sla-copenhagen-

denmark-flooding-urban-planning/

> Specific implementation of the strategy

77777777777777777777777777777777777777777777777 e 0 0 0 e G i i g

Applicable p:hysical object:
Open space

Hypothesis

The sunken square acts as a sports field in dry weather, but forms a storm
water retention area during heavy rainfall.

i X

Contribution to Goals Stakeholders

S Maastricht municipality
P sl leisure business
contractors
) locals

(}\f biodversty ==\ ; international students
&/ hS migrants
g/ ‘ ‘ tourists

!

|

y

Applicable pHysicaI object:
Construction

S9.3 CATCHMENT ROOF
Hypothesis

A certain amount of rain-collecting roofs expands water retention areas and
promotes urban biodiversity.

M |

Stakeholders

Contribution to Goals

JE Maastricht municipality
il leisure business
& / contractors
&/ foodprooind locals
» o§ /  biodiersty international students
Bg‘: P migrants
K \

» Concrete



o Types of physical elements
= with transformative

AN £ Potential of each space =
g B type 2 = potential in Maastricht
t; * ﬁ‘ 2 i / ot S ] é%:
[ GUIDELINE j [ STRATEGY j [ IMPLEMENTATION j |
G1 Stitch Up G .
FLOOD RESILIENCE i Ich Up Grreen : Spatial Strategy
G2 Sensitive Water Loop Open space
G3 Eco-Quality Insurance | | Agriculture
Technology
+
G4 Complete Public Transportation , . Water bodies
G5 Densified Leisure Activity Network % FIRYEI — | @ Construction
G6 Reclamation Of History And Culture T
‘ _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
‘ cf floadproofing
[ A Assessment Tool ] | Based on the average of the Based on the average of the I AW B
| strategy scores implementation scores
‘ I c:o\ogica! -
| o
|
____________________________________________________________ O
Regional Scale City Scale Neighborhood Scale
| + |
E A Design Tool ] + [ A Communication Tool )
T |

Stakeholders at each scale are involved
in pattern choice decisions



Pattern Network
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Maximization scenario: leisure culture city

Ecological
Integrity

Equality of
Opportunity

Cultural Identity
Consolidation

/ biodiversity

landscape
continuity

ecological

\ process stability

= A

/ floodproofing

facility
accessibility

job opportunities

AN

\ multifunctionality

heritege

conservation
socio-spatial
Q)tential explorability

A\

/

A city that can fully exploit its socio-spatial potential
to promote the development of its leisure industry
and reveal its cultural heritage.



Maximization scenario: leisure culture city

« Complete public transportation

by diverse transportation options and shared
mobility systems.

mobtlzy }MA

oactwe Street
% \ {“73 C(L:)
- Vi
it hé‘ﬁﬁ | L}"[ﬂ’

- Create densified leisure activity networks

by vibrant pedestrian areas and accessible natural
landscapes.
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= Reviving history and culture value

by reconnection of cultural landscape and inspiring
past behaviors.
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Maximization scenario: leisure culture city

» Systemic Section

N 0 03 06 09 km

leisure activities

National boundaries

Transformed mobility
hub

O Transformed Mobility
hub with port

Added mobility hub

Historical corridor
Recreational corridor

Sports corridor

Express corridor :
3 Public transport

Q Scenic path

N **e« Cultural industrial
[ ‘ district

Touristic farm

ok N Mt Frtrt st t4
e .

13333094 Natural recreation area

Urban farming . o . . .

community Enhance regional connectivity (in terms of transportation, social and cultural
@ sz Signature B&B aspects)
community

:f : O W History reviving
33 neighborhood

Fitness neighborhood

. :z:2: Temporary cultural
O g event patch

Sports patch



Experiment at Neighborhood Scale

Leisure culture Scenario

tion

Current situa
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Leisure culture Scenario Experiment at Neighborhood Scale

Concept: Reconnect the historical city wall

41
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Leisure culture Scenario Experiment at Neighborhood Scale

Slow-paced Boulevard

<__'._.‘ |

. larger pedestrain,

g ‘\\ :

boulevard J ‘\ \

J' g 10N
; Communal Leisure Trap g ol2 .
' VY ' :
| - | | |
L= ' temporary stregt furniture | mobility hub |

e g mobility hub

| : o & | :
i HH ) . Private Backyard | |
rooftop playground AT

el
shared micro mobility !

vibrant plinth s
)
temporary street furniture 9
| , soft pavement
expanding the backyard ! |

Iargey_pedééi}éin | 5 | Gl N .
porous edges shared micro mobility . /\_
i { _"--"‘-. : |
reclaim parking lot e ' {

| I i vibfant plinth
porous edges SO | T N s ' 1 (| AN hi a safe walk ..
: ' ' i I fL P ' po‘rOU}edges
: e "{h g # A j ' ' e JL it R, &.L i Y AT
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4m: 1+ 7m | 28m i 7m_3m 5m ! E 25m 6m :  6m | . 6m . 3m 4.5m!
' 2m ; 1 | 1 15m  2m 2m  15m |
13m 44m i 15m Ct2m 1 9m 5m  8m  10m 36m  12m

Perspective section AA' 1: 450



Maximization scenario: eco-water city

/ biodiversity

Ecological Sl S——
: continuity
Integrity
R ——

\ process stability

AN

/ floodproofing

| accesfsai]tc)”:g A city retains the maximum amount of water and respects the
Equality Of ecological integrity of the territory.
Opportunity job opportunities

multifunctionality

-
/ heritege

conservation

NS

Cultural Identity
Consolidation

socio-spatial —
@)tential explorability /




Maximization scenario: eco-water city

« Stitch up green « Close sensitive water loop « Insurance on eco-quality
by urban ecological corridors and natural patches. by highly water-sensitive public spaces with by purification and isolation systems at the urban
connected water systems. interfaces
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Maximization scenario: eco-water city

» Systemic Section

N O 03 06 09 km

@ "o / natural patches ecological corridors

water purification layer

=zhe re>

—ED— -G eeBo— —|—J-

National boundaries

wmm | _evel 1 buffer rainwater
(natural area)

# Level 2 buffer
(agricultural area)

w2 Level 3 buffer
(industrial area)

<« Boulevard
<— Urban canal

< --- Surface drainage
corridor

river water

—— Ecological ditch

— S— S — 2 - —

Vegetation purification
barrier

------- Resilient dike

© Green roof

w20 Water collecting

neighborhood
B Permeable patch ; ; 5 3 ! ¢ ’
P Enhancing regional connectivity (in terms of ecosystem, water circulation, urban

Water catchment interface)
patch

Natural river channel
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Conflicts and Synergies at Neighborhood Scale

Shared space Shared Mobility
Street furniture

Porous corner

Mini Sports Field

dedb

Roof collective space

|
1

Shared Mobility

Street furniture

......_-._....-.--..-9

Lo aal

Temporal synergy

The sunken plaza collects and purifiys rainwater
when it rains, and serves as a mini sports field to
provide more leisure activities for residents during
the normal time.

Strictly limit the use time
of different functions

Roof Green

Sunken garden

Spatial conflict

The street is function-
ally complex but space
is limited to accommo-
date wide pedestrian
paths, green spaces
and waterways at the
same time, and the
footprint of these
objects will need to be
adjusted.

Adjust the footprint
of these objects.

Urban Canal Smart Sensor

Functional synergy

The energy saved by
the solar panels on the
roof and the water
collected can be used
by the leisure
businesses on the
ground floor, thus
reducing their operat-
ing costs and carbon
footprint and facilitat-
ing the closing of the
water loop.

Leisure businesses
participate in roof
renovations

Temporal Benefit loss for
synergy = stakeholders
The roof Due to the time
collects needed for water
rainwater to infiltrate, private

when it rains, owners have less
and serves  time to use the

as a commu- backyard, and in
nal space to addition, the extra
provide more rain increases the
leisure amount of work
activities for  required to clean

residents up afterwards.
during the

normal time.

Strictly Programs or
limit the space measures

use time of to compensate
different private owners
functions

Solar panels

Rooftop water collection

Slope back yard

Functional synergy

Canals provide recreational activi-
ties and help regulate the urban
microclimate, improving the quality
of the pedestrian environment.

Create mare recreational
spaces and facilities for
water-related leisure activities

Urban Canal

Smartt Sensor

Benefit loss for
stakeholders

Due to the time needed
for water to infiltrate,
private owners have less
time to use the front yard,
and in addition, the extra
rain increases the amount
of work required to clean
up afterwards.

Programs or space
measures to com-
pensate private
owners

Slope fron’g/_),/ \’l\
yard [
‘/I --->
N K
L >}




Variation in Design at Neighborhood Scale
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Decision Making

« Communicate the patterns

@

$18.3 RECLAIM PARKING LOT

Lol | N e | |
o
AP ; e 3 |
: 3 - giipiiitin, Benefit loss for
| = stakeholders |sis urean FapinG [ S
| - @ QS |
@ Spatial COI’]ﬂiCt [/ S191 ROOFTOPFARM\\ $19.2 VERTICAL AGRICULTURE 719.300MMUNALFARMIN \ \ o o - ’ ( . : = l
" | , [ I Source: Meyer, | ). Cities of Making. urbandesigntudelft. https://
\ / [ 1 urbandesigntudelft.nl/research/cities-of-making/

@ Functional \ / : :
N 7 > -~ - 2

@ e - e

& @ ‘ . Temporal
® synergy Sz Unan rrAceNTeD GRS
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Source: Meyer, H. (2020). Cities of Making. urbandesigntudelft. https://
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Flowing Culture City

« Assessed by the p

S59.3 CATCHMENT ROOF

Hypothesis

atterns

A certain amount of rain-collecting roofs expands water retention areas and

promotes urban biodiversity.

Contribution to Goals

Stakeholders

e

53 contractors N—
) locals .
5 < international students heriteg
§ | z  migrants conservation
i — curernt situation
------ design proposal
increased benefits
~~~ National boundaries < Recreational corridor
Sports mobility hub
<« Express corridor ++2+ Water-sensitive urban farming
©  Key mobility hub neighborhood
 Mobility hub 2 Water-sensitive B&B community
(. Agritourism
<— Historical corridor -~ Scenic path
© Historical mobility hub
#% Historic scenic neighborhoods Sports corridor
“* Temporary cultural event hub Sports mobility hub

Industrial culture tourism

50

ecological ™
process stability

Maastricht municipality
leisure business

floodproofing /

_____________ facility
- accessibility <

job —

................ A

(o

S

=

@)
—t
._.' )7/% . %
\ %opportumnes =
i @)
=
_~
E
e
g

Smultifu nctionality

" socio-spatial
potential explorability

“9 Water Fitness Neighborhood
" Sunken sports green hub

Natural river channel
wzz |Level 1 buffer (natural area)
wzz  Level 2 buffer (agricultural area)
- Level 3 buffer (industrial area)
- Vegetation purification barrier
—— Ecological ditch
---------- Resilient dike

<— Canal Boulevard

< --- Surface drainage corridor

O Water mobility hub

== Green roof

«++= Water-sensitive industrial area
- Catchment green hub

0 03 06 09/km
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Integrated Implementations of the Neighborhood Scale

B

Enhance cultural core
T >

|

enefit Densification

N ‘Jr‘iw‘s 06 09 ._,’m
Bett
B
plan: T

More affordable housing and jobs
opportunities for low-income residents.

1

Section BB' 1:300

\V
1+
__________________________ >
-------------------------- >
R 8.1 ™ 2 M) N/ TE
oo N >




Benefit Densification: before




Benefit Densification: after

I've been to Maastncht many times, but this is

the first time I've spent the night here because

~ | this neighborhood's B&B is a hit on the

insgram for its flooding entertainment, and

we were |lucky to arrive right after the rain. Oh,

'''' | look! There's a goose couple fishing on the

Vi sidewalk! I'm so looking forward to the boat
N/ e I e ; industry tour tomorrow!

W w0y VR

As soon as my family and | moved to
Maastricht we immediately found both an
affordable house and interesting jobs in
this new community. My family and | are
responsible for the management of the
neighborhood's farming and the running
of the B&B, which quickly gave me a
sense of belonging to the place.

L
" We couldn't afford a pool but we |
s

1 were able to paddle in the backyard
'/' / N S i // | of the neighborhood after the rain.
' | I've never enjoyed rainy weather so
| much before!

Uil 7“

,,,,,,,

building suk
54



Integrated Implementations of the Neighborhood Scale

City Skeleton
Enhance connectivity of
Ecology and Transportation >t
B e . ' \,O)A' <
TR
plan: T

" Establish a regional leisure chain to
expand the advantages and involve more
stakeholders in the pursuit of more leisure
\opportunities and related benefits.

J

Restaurant

Section AA' 1:300




City Skeleton: before

rrow'walking
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City Skeleton: after

This neighborhood has a lot

of new bars and stores, so
we don't have to go down-
town all the time.

It's so convenient to come here
for a walk and walk the dog
every day, | don't have to go out
of town to see the natural

solar roof

the old city walls of Maastricht, a site |
had never found on previous visits, and
now that these ruins are continuous, it
seems that Maastricht's history has
been revealed as a result. And it's great
to be able to use a shared bike to explore
the city easily with my phone!




Integrated Implementations of the Neighborhood Scale

1

plan: Section CC' 1:300

Stabilizing the water level of the Maas River
in different seasons to ensure navigation.




Buffer: before
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| . Unstable irrigation water source
-~ . .. and no guarantee of water quality

~




Buffer: after

the water level is rising, the waterway is
extended, so we can take the waterbus
to more places. Besides, a lot of aquatic
animals that normally can't be seen have
¥ come out because of the flood. What an
' - | awesome trip!

The farm here has developed so many
‘ tourism programs that | can bring my
- | family to experience different items in
every season, especially for my children,
giving them a great opportunity to get in
touch with and learn about nature.

Wi » hor ') 4 ! / /; / i1 / - g 1 . ;.,,;
L" i ,»' / i "g‘ L / /, ‘!/ 4 .‘, r [/ ! . ‘ f ‘/, [y ¥ / y i .. .
/‘- y/ = 1 .," /. / F / o) f 0 / / f e
| can't believe that we can still travel ety VAR i fo, [A1 0 1 / 00 Lk dy
normally after the floods, and because |5 === ESE g Sl SIS YR A4S T T R T f ¥ s L |
| fr A / i

| was worried that the removal of the
dike here would deprive me of walking
and riding, but it seems that it doesn't
have much of an effect on sunny days
which are suitable for outings, and the
scenery seems better than before as the
river has been naturalized to create
habitat for many animals.
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System Performance of the Flowing Culture City

Type 6: Multi-chance neighborhood €
water bodies

[Type 3: City skeleton ] L Type 5: Dynamic ]

[ Type 4: Buffer J

Section AA Section EE' Section CC' . Section BB'

Section DD'

Released VR -

J il riverbank /,"" T T Y N, LW
£ A L

y. ‘ ‘ 7 Level 1 buffer e g
N ,,/-9" (natural area) T

i

Historic scenic neighborhoods Water-sensitive B&B

community

Level 2 buffer
(agricultural area)

Water-sensitive urban
farming neighborhood

Water Fitness Neighborhood

Accessible
riverbank

Level 3 buffer
(industrial area)

61 Express corridor

El'ype 1: Benefit densification] LType 2: Nature hubj

Section FF'

Catchment green hub
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Temporary cultural
event hub

Sunken sports green hub



System Performance of the Flowing Culture City

YA

N

@ 0 03 06 09/km

National boundaries

mm Retail
Hotel
mm Catering

=== Sports

Increased leisure businesses

@ Cultural institutions

6 Sports centers

Water-based
recreation businesses

O Education providers

+ R, .
Entertainment venues

@ Catering

12.6 million cubic meters flood water to be undertaken by
the upstream of Maastricht
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Leisure activity intensity
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Retention capacity of the city improved by 349/



Connectivity of Maas River Basin

N T

O 0 65 13 195/km LTI NN als
7 _-Maastricht

Belgiufm

......
...........
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................
------------------
.................
----------------
---------------
--------------
-------------
.............
............

............
............
---------

Charleville- Mezieres

Maas basin ), Industry & innovation hub
Enhanced express corridor @, Outdoor activity hub
Intensified sightseeing corridor 4 Puppetry hub

< -9 International water busroute > Practice experience

Lowered floodplain
. Multilayered retention basin

New bike route

Green corridor
Art & history hub ::iii Flood-adapted agriculture

el
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@ a ®

S4.5 MULTILAYERED RETENTION BASIN S4.7 FLOODABLE WETLAND 59.2 SINKING GREEN SPACE

-

S71 FLOATING GREENHOUSE S7.2 WATER-BORNE AGRICULTURE

S7.3 HYDROPONIC VERTICAL FARMING

Sy

« City-to-City Connectivity

- Urban-Suburban Connectivity



Connectivity of Maas River Basin
the Benefits of Regional Connectivity for the City

» Stabilize the water level of the Maas River to ensure
navigability and reduce flood risk

-  Promote ecological circulation and leisure activities in the
suburban interface

64




CART Conclusion &
Reflection
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Integrated Design Models

Spatial Strategies

C CONTEXT ]

Ecology of the Maas Basin

Vv

Culture core

66
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Integrated Design Models

Governance Collaboration

Flood Resilience

™
—

Research & Ana?ysfls’f

| CONTEXTSETTING | | LEADING EXPERIMENT | PUBLIC ENGAGEMENT [REGIONAL COOPERATION) _ MONITORING |
international
governments l
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Transferability

Transferable Aspects

Similar environmental context

Shared urban development goals

Knowledge exchange

Collaboration and learning networks

Florence

Non-transferable Aspects
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Source: Rob Mulholland (2013)

~“You can't stop the waves, but you can learn to surt.”

-Jon Kabat-Zinn
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Thank you for listening!

Integrated urban transformation for river flood resilience and
sustainable leisure industry in the city of Maastricht

Danyi Xiang 5465036, P5 Presentation
Ist Mentor: Claudiu Forgaci
2nd Mentor: Diego Andres Sepulveda Carmona
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