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Kristalbad is an area of about 40 hectares located in the east of the Netherlands between the cities of Enschede
(160.000 inhabitants) and Hengelo (81.000 inhabitants). This is one of the last remaining green areas between
these two cities, playing a role for ecosystem-based adaptation to cope with potential climate change related
impacts.

Based on the Swedish concept of “Watermachine”, the seven public partners involved in the Kristalbad project
are transforming Kristalbad into a multi-functional area. The Watermachine makes use of different elevation
levels to create a water flow between different compartments of the area to naturally purify the water. Moreover,
these compartments are able to store water for a total capacity of 187.000 m3, thus contributing to flood
protection. Indeed, the cities of Hengelo and Enschede have been affected by floods in the past years, which are
expected to increase in frequency and intensity because of climate change. Besides flood protection and
improvement of water quality, this area also functions as an ecological connecting zone and is used for
recreational activities.

Case Study Description

Challenges:

Flood and drought risks, water quality improvement and biodiversity conservation are among the most relevant
challenges of the cities of Enschede and Hengelo. Climate change is expected to increase flood and drought
related risks and make other challenges more severe.

2010 and 2013 floods caused inundation of tunnels, detours due to flooding of the international highway and
roads, and large material damage due to flooded basements. Until recently, flooding water was discharged as
fast as possible by the Twente canal. However, due to increased occurrence of drought during summer periods
(in particular dry summers are impacting farmers and natural areas) water retention in the area is recommended
in order to deal with drought risks. Furthermore, the area has the challenge to increase water quality to fulfill the
requirements of the Water Framework Directive. Finally, Kristalbad is an important nature area that is part of the
Dutch ecological network. It is one of the last green areas between the two cities of Hengelo and Enschede and
plays a significant role in plant and animal species migration: the challenge is to conserve this area and improve
its biodiversity.

Objectives:

The main objective of Kristalbad was to re-develop the area in a multi-functional way by finding a solution for the
above mentioned challenges. In terms of flood risk the project aims to provide a water store capacity to be used
during cloudbursts and intensive rainfall events and therefore protect the nearby cities and the transport network.
At the same time the objective is to improve purification of stored water in an ecological way and develop the
ecological connecting zone. Thanks to water purification, the water can be used for agricultural purposes,
providing therefore a way to cope with drought. In addition, the objective is to develop the area for recreational
use and with special attention to improve the landscape quality.

Solutions:
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The adopted solution was the implementation of the “Watermachine” concept, developed in Sweden and aiming
to exploit natural mechanisms to address Kristalbad challenges (flood and drought risks, water quality
improvement and biodiversity conservation). The Kristalbad Watermachine is a natural area that is divided into
several compartments mutually interconnected. These compartments are periodically filled with water coming
from the Elsebeek River, rainfall and the wastewater treatment plant.

Kristalbad is able to cope with the flood risks caused by heavy rainfall by storing a total water capacity of
187.000 m3. This storage capacity is able to keep the water out of the nearby urban areas in the city of Hengelo
and Enschede during extreme rainfall events. At the same time stored water can limit drought impacts on crops
and farmland as well as on natural habitats during dry summers. The water entering in the Watermachine
normally has a moderate quality and is poor in terms of aquatic life. The compartments use different elevation
levels in order to induce the water to flow throughout the area. It takes about four hours for the water to flow
through the compartments back into the Elsebeek River. During this flowing, the water is purified by natural
processes that combine light, air and vegetation processes to breakdown chemicals and other contaminants in
the water. Consequently, the water is cleaner and suitable for aquatic life. The purified water is also used to
increase groundwater levels and for recreational purposes. Kristalbad natural area plays a relevant role within
the Dutch ecological network; attention was paid to realize in the area connectivity measures (like ecological
corridors) and measures aiming to improve important habitats (such as breeding sites) in order to preserve local
biodiversity.

Importance and relevance of the adaptation:
OTHER_POL_OBJ;

Additional Details

Stakeholder engagement:

The first ideas about re-development of the Kristalbad area were formulated in 2008. The cities of Enschede and
Hengelo were involved in the re-development project, together with the Waterboard Vechtstromen, which is the
organisation responsible for water management in the region. Also the NGO Landscape Overijssel, the province
of Overijssel and competent national ministries were consulted to support the requalification project. A project
team of 7 public authorities was set-up to carry out the project. This team worked intensively to develop the plan
and to carry out its implementation. Citizens as such were not actively involved in the process but were informed
and consulted on a regular basis. The citizens were represented by the so-called ‘esthetical commission’. This is
a commission that is composed of architects that provide advice to local policymakers on development plans.

After its elaboration, the plan of the multi-functional area was submitted to the local councils and the national
government for formal approval. Approval was easily obtained because these authorities were intensely
consulted during the plan development. In this way, their pre-conditions for approval were integrated in the
elaborated plan. To raise citizens’ awareness of the importance of the area, Kristalbad is promoted by
communication activities.

Success and limiting factors:

Kristalbad has been successful because policymakers from the local, regional and national governments were
involved in developing and carrying the re-development project since the beginning. All actors were very much
willing to implement this multi-functional area and the Watermachine concept has been considered a good
solution to the multiple regional challenges. The strong involvement of governmental actors has helped to get the
project formally approved and to organise all the required permissions for its implementation. Furthermore, the
project has also gained social support because of the generated benefits for inhabitants and tourists, as they can
use the area for walking, cycling and other recreational activities.

One of the limiting factors was that subsidy requests included very strict deadlines. This means that the process
of the development of the plan had to speed up tremendously in order to be able to achieve funding.

Budget, funding and additional benefits:



The total costs of the re-development of Kristalbad area was about €6 million euros. This budget includes costs
related to research, planning and design activities, communication costs and costs related to the implementation
of the Watermachine measures and recreation facilities. This budget does not include the amounts of money
paid by the public authorities to buy the land where the Watermachine was constructed. Funding was provided
by the national, provincial and local governments involved in the planning and implementation of Kristalbad,
integrated with subsidies provided by the national government.

The benefits of this project are avoided costs of flood damage and of water purification done with alternative
technological solutions. Benefits include also availability of good quality water during dry period. In addition, the
area is used for recreational activities by citizens and tourists and there are signals that the improved landscape
conditions will result in improved biodiversity. Till now, more than 150 different species of water-birds have been
spotted in the area.

Legal aspects:
The project is supported by the spatial planning and environmental laws (Wet op de Ruimtelijke Ordening, Wet
Milieubeheer). The policy instruments that are connected to these laws were used to implement the project.

Implementation time:
Preparation, planning and design: 2005-2010. Construction of the Watermachine: 2010 — 2014. Finalizing,
monitoring the impact and evaluating the measure in relation to the objectives: 2014 — on-going.

Reference Information

Contact:

Benny Scholte Lubberink

Enschede City

7514 Enschede, The Netherlands

Tel.: +31(0)621514623

E-mail: b.scholte lubberink@enschede.nl (3

Hendrik Jan Teekens

Enschede City

7514 Enschede, The Netherlands
Tel.: +31(0)613168686

E-mail: hj.teekens@enschede.nl 4]

Websites:
https://youtu.be/nghdn4xvZ0g (5]

https://www.vechtstromen.nl/projecten/projecten/kristalbad (6]

Sources:

(1) Waterschap Regge en Dinkel. 2013. Kristalbad, schakel tussen stad en land droog en nat (
https://issuu.com/hdrop/docs/kristalbad-schakel tussen stad en_|[7). (2) Video. 2016. Kristalbad. Connection
between countryside and city. Dry and Wet.

Start here

What is AdapteCCa?

What is climate change?

What is the adaptation to CC?


mailto:b.scholte_lubberink@enschede.nl
mailto:b.scholte_lubberink@enschede.nl
mailto:b.scholte_lubberink@enschede.nl
mailto:hj.teekens@enschede.nl
mailto:hj.teekens@enschede.nl
mailto:hj.teekens@enschede.nl
https://youtu.be/nghdn4xvZ0g
https://youtu.be/nghdn4xvZ0g
https://youtu.be/nghdn4xvZ0g
https://www.vechtstromen.nl/projecten/projecten/kristalbad
https://www.vechtstromen.nl/projecten/projecten/kristalbad
https://www.vechtstromen.nl/projecten/projecten/kristalbad
https://issuu.com/hdrop/docs/kristalbad-schakel_tussen_stad_en_l
https://issuu.com/hdrop/docs/kristalbad-schakel_tussen_stad_en_l
https://issuu.com/hdrop/docs/kristalbad-schakel_tussen_stad_en_l
https://issuu.com/hdrop/docs/kristalbad-schakel_tussen_stad_en_l
https://adaptecca.es/en/what-is-adaptecca
https://adaptecca.es/en/what-is-adaptecca
https://adaptecca.es/en/what-is-adaptecca
https://adaptecca.es/en/what-climate-change
https://adaptecca.es/en/what-climate-change
https://adaptecca.es/en/what-climate-change
https://adaptecca.es/en/what-adaptation-cc
https://adaptecca.es/en/what-adaptation-cc
https://adaptecca.es/en/what-adaptation-cc
https://adaptecca.es/en
https://adaptecca.es/en
https://adaptecca.es/en

What | can do?
Participate in AdapteCCa
Subjects and territories
Divulgation
Videos
Image bank
Infographics
Divulgative resources search engine
Interactive climate change adaptation dossier
Experiences of adaptation (multimedia resources)
Virtual classroom
Tools
Viewer of Climate Change Scenarios
Case Studies
Documentary search engine
Other

Participate in AdapteCCa
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