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INTRODUCTION Rising water demand and socio-economic prospetiry
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INTRODUCTION Hydrological disruption
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INTRODUCTION Problem statement

The spatial development of the IJsselmeer Region as a_freshwater buffer is crucial for
addressing freshwater scarcity in the northern Netherlands. However, this development
gives rise to a conflict between water and land use. With the pressures of rising sea
levels and urbanization, optimizing spatial planning to enhance spatial quality and ensure
long-term resilience is essential for addressing these challenges.

Challenges
Rising water demand and climate change threaten the buffer's capacity, impacting both human and more-than-human
aspects (e.qg., ecosystem services, biodiversity).

Future-proof
Organizing hydrological space is crucial to meet development needs and reduce risks from rising sea levels.

Spatial quality
Addressing spatial quality is key to managing ecological, social, and cultural dimensions for sustainable development
and resilience.



INTRODUCTION  [-yS i

To propose a new spatial adaptation approach to water management within the
hydrological area, serving as a knowledge advisory to foster co-benefits between
human and non-human entities. This involves organizing synergies among diverse
ecosystem services and finding a balance to bridge the gap between economic-
centric and nature-centric development.
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METHODOLOGY Conceptual framework
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How can the water-based services (A) of IJsselmeer region organise system synergies and adapt to a
future-proof (B) and circular waterscape (C)?

A: water-based services B: Future-proof C: Circular waterscape
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METHODOLOGY [gr-yessses roadmap
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RESULT Dynamic spatial adaptive pathway
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RESULT Development of adaptive measures
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RESULT Adaptation pathway
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/Phase 1: System framing
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Water governance intervention
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Water governance intervention
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Trends and uncertainty
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Political framework
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Political system analysis conclusion
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Critical situation
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Critical situation y
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PHASE |
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STEP 2
Assess the spatial

system vulnerabilities,

challenges and
opportunities

PHASE I1

Critical situation

VA=PAN
=7 -

PRECONDITIONS

VALUES

ACTIVITIES

BUIR

Freshwater
availability

Water safety

Nature and
biodiversity

Spatial quality

Livability and
housing

Economic
functions

Energy
transition

Transition zones

Flushing requirement of dam

ﬁ Water intake availability due
1 to salinisation

[ Outside dike building/ nature
1 reduce water quality

Unsafety infrastructure

Fragemented migration routes

/1 Habitat fragementation

Y/ Dike reinforcement

& Tension between urbanization
+and space for river

Unsafety water recreation
outside dike

Transition
zones

%}f/’

24/56



PHASE |

System Framing
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Assess the spatial
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Spatial system analysis conclusion
T E DT RLE

PHASE |

System Framing
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STEP 2 Have strong water-related history and culture
Assess the spatial People have identity with water
system vulnerabilities, Good base of water infrastructure
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opportunities
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Space conflict between flood storage and freshwater
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Lack of accessibility between land and water
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More space for housing and energy use
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PHASE Il Threats

Climate change and increasing flooding events
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Salinisation threaten the intake of freshwater
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PHASE I

Vision Learning

STEP 3
Establish guiding
principle and possible
scenarios

PHASE 111

%

<

By 2050, we envision the IJsselmeer Region as an area with a circular water system and a higher
freshwater self-sufficiency rate, enabling the region to address the dual challenges of “too much
water” and “too little water.”

- Climate adaptation, and mitigate climate change
- Balance space and water

Water and soil guiding
(CRa, 2023)

Future-proof construction

CIRCULAR
WATER SOCIETY

Circular water loop Co-benefit waterscape

Water circularity 10 golden rules
(ARUR 2018) (Van Eesteren
(World Bank, 2021) leerstoel, 2013)

- Sustainable economy
- Sustainable water chain
and water distribution

- Spatial quality in balancing the
socio-economic development
and nature environment
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WATER CIRCULAR SOCIETY SELF EFFICIENT SOCIETY INNOVATIVE WATER SOCIETY GREEN IJSSELMEER
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WATER CIRCULAR SOCIETY
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Spatial structure and guiding principle \
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‘ Water quantity
Enhance the resilience of freshwater resource regulation, storage, and
| supply (e.g., increase the water storage capacity of lakes and surrounding

; areas to ensure water supply during droughts);

Water quality and ecology

Improve water environment quality and promote ecosystem health (e.g.,
reduce nutrient loss and protect wetland biodiversity);

Climate robust (Water safety)

Enhance the region's flood control and drought resistance capabilities

and adaptability to climate extremes. These three objectives are mutually
reinforcing and collectively serve the long-term vision of sustainable water
cycle management.

PHASE I

Vision Learning

STEP 3
Establish guiding
principle and possible
scenarios
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Adaptive measures

BN M TTE
W1 Water infrastructure A1 Agriculture & Land use
Climate adaptive water level Nature inclusive agriculture
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A
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T NG

W2a Multifunctional W2b Double dike W2c Transboundary A2a Agro-pasture A2b Rotation water A2c Soil-based
dike system depoldered area rotation buffer farming water retention
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Adaptive measures

BN MTTE
E1 Water chain B1 Biodiversity & Ecology
Close the water loop Systemic ecological landscape
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E2 Water chain
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E2a Water sensitive E2b tCrossing boundary
economic zoning water-economy systems
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Northwest Overijssel
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STEP 4
Integral set of guiding
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Scenario set up

== B2 Lo
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Scenario set up

== B2 Lo
TBERIE

PHASE I

Vision Learning

STEP 8

STEP 4
Integral set of guiding
principles to local
level
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Scenario set up

== B2 Lo
TBERIE

STEAM scenario model RUST scenario model
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STEP 3
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Integral set of guiding
principles to local
level
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Scenario set up
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STEAM scenario model RUST scenario model
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ﬁhase 3: Decision supporting

. Spatial
i dimension

Step 5

Supporting decision
making from design
strategy set up

PHASE Il

Decision supporting
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PHASE Il

Decision supporting

STEP 5
Support decision-
making from design
strategy setup

Identifying critical areas

KEXEIRH!

<Legend
Category A& B
Areas that do not change in either scenario

B reatland

Water system

Natura 2000 area

Category C
Areas that change in one scenario and not
in the other

E== Riverclayland

== Intensive agriculture

I River clay land

Category D& E

Areas that change in both scenarios, but in
different ways and under the influence of
different drivers

Il cuiterca

B Peatland
@ Pasture
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Sub-area spatial typologies
Se- i e

Protected

PHASE Il

Decision supporting

STEP 5
Support decision-
making from design
strategy setup
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PHASE Il

Decision supporting

STEP 5
Support decision-
making from design
strategy setup

Sub-area spatial typologies

S ELEST

Protected

Structure of design

In order to achieve the ambition of water circularity, the research
set up a spatial structure with three different spaces. These
spaces were based on different roles of space in relation to
water quality, quantity, and safety. The areas in consideration
are dynamic in synergy, with the large water framework serving
as the base water buffer. Expansion of capacity is achieved
through the adjustment of local functions in specific areas.

Large water framework

Inner delta

acts as an exchange
interface with the lake
at the downstream
end of the river

Protected nature
acts as the largest
hydrological
stablization area that
ensure the basic
freshwater buffer
capacity
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PHASE Il

Decision supporting

STEP 5
Support decision-
making from design
strategy setup

Sub-area spatial typologies

S ELEST

Protected

Structure of design

In order to achieve the ambition of water circularity, the research
set up a spatial structure with three different spaces. These
spaces were based on different roles of space in relation to
water quality, quantity, and safety. The areas in consideration
are dynamic in synergy, with the large water framework serving
as the base water buffer. Expansion of capacity is achieved
through the adjustment of local functions in specific areas.

Negotiation space

Clay river landscape

acts as an exchange interface
with the other two types of
areas, conditions changeing
frequently due to different
tasks of surrounding areas
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Sub-area spatial typologies
Se- i e

Protected

PHASE Il

Decision supporting

STEP 5
Support decision-
making from design -7
strategy setup Peat landscape Built area
Structure of design acts as a functionality acts as a functionality
In order to achieve the ambition of water circularity, the research area with mainly area with mainly urban
set up a spatial structure with three different spaces. These agriculture use, \ area, transition
spaces were based on different roles of space in relation to transition depends on depends on the
water quality, quantity, and safety. The areas in consideration the cqndition of condition of
are dynamic in synergy, with the large water framework serving “r&'ﬁl negotiation space negotiation space
as the base water buffer. Expansion of capacity is achieved

through the adjustment of local functions in specific areas. User space
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PHASE Il

Decision supporting

STEP 5
Support decision-
making from design
strategy setup

Sub-area spatial typologies

S ELEST

Protected

Structure of design

In order to achieve the ambition of water circularity, the research
set up a spatial structure with three different spaces. These
spaces were based on different roles of space in relation to
water quality, quantity, and safety. The areas in consideration
are dynamic in synergy, with the large water framework serving
as the base water buffer. Expansion of capacity is achieved
through the adjustment of local functions in specific areas.

Large water framework

Negotiation space

User space

fr&ﬁl

Inner delta

acts as an exchange
interface with the lake
at the downstream
end of the river

Clay river landscape

acts as an exchange interface
with the other two types of
areas, conditions changeing
frequently due to different
tasks of surrounding areas

Peat landscape
acts as a functionality

area with mainly
agriculture use, \
transition depends on

the condition of
negotiation space

Protected nature
acts as the largest
hydrological
stablization area that
ensure the basic
freshwater buffer
capacity

Built area

acts as a functionality
area with mainly urban
area, transition
depends on the
condition of
negotiation space
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/Phase 4: Strategy implementing
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Step 6
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Local intervention
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PHASE IV

Strategy Implementing

STEP 6
Implement adaptive
design strategies at

the local level
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PHASE IV

Strategy Implementing

STEP 6
Implement adaptive
design strategies at

the local level

Adaptive measures

18 B 14 SR

Measure 1: Focus on dike reinforcement and pumping capacity

20eds uoljernobaN
20eds Jasn

yiomawiel) so1em abie

-~/ A\ Legend
\ /‘ Main challenges to tackle with
! "\
|

W: water management & Infrastructure
/ A: Agriculture & Land use

E \‘ E: Ecology & Biodiversity
Ll e - U: Urban & Economic development

~
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PHASE IV

Strategy Implementing

STEP 6
Implement adaptive
design strategies at

the local level

Adaptive measures

18 B 14 SR

ylomawely Jayem sbie

20eds uolenobaN

20eds Jasn

Measure 2: Polder delta
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Legend

Main challenges to tackle with

W: water management & Infrastructure
A Agriculture & Land use

E: Ecology & Biodiversity

U: Urban & Economic development
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Measure 3: Buffer delta

Legend

Main challenges to tackle with

W: water management & Infrastructure
A Agriculture & Land use

E: Ecology & Biodiversity

U: Urban & Economic development
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PHASE IV

Strategy Implementing

STEP 6
Implement adaptive
design strategies at

the local level
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Adaptive pathway and feedback
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PHASE IV

Strategy Implementing

2025 Transformation period Transformation period Transformation period 2050

STEP 6 N /TN N
Implement adaptive @ N @ \EJ N
design strategies at

the local level
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CONCLUSION

Adaptation pathway

1

Desctibe the policy system,
specific objectives, and identify
the uncertainty

Phase I: System framing

Phase IV Strategy implementing

Feedback

Implement adaptive
design strategies at the
local level

Assess the spalial ystem
| vulnerabilities, challenges, and

Establishing guiding
vision and possible
scenarios

i
.
.
|
|
.
i
]
.
.
|
.
:
i 3
|
|
i
i
]
.
|
|
)
!
]
.
.

/ Integral setof
,/ guiding principles

Phase IT: Vision learning

Phase II1: Decision supporting

]
gy

5
Supporting decision
making from design

strategy set up
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TJszel dischartge

"Water Is the connecting element. "
-Agenda IJsselmeer Area 2050-
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