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City Population 243,768

(Metropolitan Region)

City Area 198 km?

(Metropolitan Region)

City GDP 32.57 billion USD

Climate Zone Ctb (temperate oceanic)

ARC3.3 Linkage Urban Planning, Design, and
Architecture Element

Brief History and Overview. This project was initiated in
early 2020, in advance of the Global Climate Adaptation
Summit in the Netherlands (January 2021). As part of
the summit for world leaders in the Netherlands, a design
exhibition was conducted for which nine design teams were
asked to plan for a part of the Groningen city and urban-
rural region to create a vision for a 100-year climate adaptive
future. The purpose was to design the long-term vision
and simultaneously identify the first projects that could be
executed in the short term. The design process was initiated
by the Global Center for Adaptation, the Municipality of
Groningen and the province of Groningen. The Moeder
Zernike project is one of the nine design projects, focusing on
the interrelation between the urban fringe and the Groningen
landscape, bound by the Wadden Sea in the north, and co-
initiated by the Campus Real Estate Organization, who
guides the spatial development on the Zernike University
campus. The main outcome of the project is a spatial vision,
which was part of the exhibition. Moreover, the plan was
presented during the Climate Adaptation Summit in 2021.

Context and Drivers. The landscape of the northern part
of the Netherlands has a rich cultural history being the
immediate result of the dynamic between the sea and the
land. In the early days the landscape did not have protective
structures, such as dikes or dams, while later the increased
engineering possibilities have created an efficient protection
of raised dikes. The main part of the land is used for (intensive
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forms of) agriculture, which represent a high value and are
of international allure. The area is sparsely populated and is
bound to the north by the Wadden Sea, a unique World Heri-
tage Site of wetlands with a high ecological quality. This area
is under pressure of several developments, such as sea level
rise and the risk of flooding, which is accelerated by soil sub-
sidence, a fast degrading biodiversity, mainly resulting from
intensive agriculture, and the increased pressure on agricul-
tural production due to environmental regulations, increased
economic marginality and carbon and nitrogen problems.

Key Issues. The tensions between a progressing efficiency
in agriculture versus decreasing biodiversity, an increase
of salinity due to soil subsidence and rising sea levels, the
risk of flooding and problematic coastal protection are
profound and put the region at multiple risks, ecologically,
economically and socially. Furthermore, secondary
problems such as health issues like obesity and diabetes,
that result from current diets, economic problems due to
loss of jobs, and decreasing population, and the younger
generation leaving the area, are also hammering the region.

Description and Performance. The conceptual spatial
transformation of the Moeder Zernike proposition is to
reintroduce coastal dynamics. This will allow seawater to
enter the hinterland in a controlled manner. It also creates
a transgressional gradient of saline, brackish and freshwater
conditions, which is enriching the biodiversity in the
landscape. The seawater will be used for growing saline
resistant crops and a range of aquacultures, such as lobster,
mussels, and oyster farming. When the water enters the
hinterland, it will enhance natural processes of sedimentation
and erosion. Every day the seawater comes in twice (at
high tide), and leaves sand and clay particles on the land.
Instead of subsiding, the landscape gets the opportunity to
grow and raise its ground levels. It will be capable of coping
with the projected sea level rise in the area, hence it offers
a natural defense against flooding from the sea. This multi-
layered coastal protection is embedded in the rich cultural
heritage by designing the landscape as an equilibrium
of saline waters, reconnecting old and ‘forgotten’ river
arms, to allow a smooth flow of water into and out of the
landscape. Additionally, new peat and bog is developed in
the southern part of the region, which enhances ecological
qualities, but also forms the ultimate buffer for entering
sea water, hence preventing the impacts of potential floods.
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Figure 1: Moeder Zernike landscape design

These marine dynamics enhance the resilience
of the wurban landscape in many different ways:

1. Sediments raise the land to bring safety,

2. Saline and brackish waters create a dynamic ecological
gradient,

3. An infinite water source allows for growing all crops and
food that are required to feed the entire population,

4. Clay and sand particles increase the fertility of the soil,
5. Saline conditions offer new growing opportunities for
unique crops and seafood,

6. Novel agricultural models enhance the economic viability
of the region, as the new produce brings higher profits than
the current economic model of carrots, potatoes and sugar
beets.

Over a 100-year period the landscape slowly re-dynamizes
in four transformative stages. From a static degrading
landscape, it becomes a rich and diverse riverine land.

* In the first stage (2031), a little gap opens up the
hinterland and seawater enters in small amounts.
On the short term, saline water will be reintroduced,
initial peat growth is established, and saline
agriculture and aquaculture farming is ignited.

* The second stage, until 2061, enhances the process, and
additional land will be opened up for marine influence.
The landscape is slowly filled with sediments and the

forming around the city is well under way. The historic
wierden (small artificial hills, typical for the area) become
the new places for safe living. Most of the farmers have
embraced the transition to saline crops, seafood-farming,
algae plantations, and mussel and oyster fields. The
rewilding of the natural environment has (re)introduced
(new) species, enriching the food-web of the salt marshes
and brackish grounds, and starts to self-establish.

In stage three, until 2091, these processes are
extended to nearly the entire landscape, until it
will be transformed completely when it reaches its
final stage of transformation and adaptation, 2121.

Figure 2 can be found on the following page.
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_____________ Figure 2: Subsequent stages of landscape forming, 2031-2061-2091-2121

Within this regional, dynamical landscape on the Zernike
campus grounds food, water and ecological principles
come together. The crucial factor here is to supply sufficient
water to grow crops for the entire population of the region,
requiring a novel lifeline between the campus and the infinite
water source of the sea. The entering seawater provides
this endless source and the campus of Moeder Zernike is
suddenly positioned in a new ecological context, where
fresh, brackish and saline conditions collide in an inversed
wierde (a cultural relic found everywhere in the northern
landscape, in English: an artificial dwelling mound),
creating a freshwater reservoir within the campus premises.

The salt water surrounding this freshwater reservoir will
bring nutrients and sediments, and leave fertile soils behind,
to reactivate the agricultural potential and establish a
dynamic environment accelerating the regional biodiversity.
The inversed wierde protects Moeder Zernike against
outside influences, while a sandy membrane simultaneously
filters saline water into high quality fresh water to be
used on the campus. Thus, an inner world emerges,

where experimental life takes place, while outwardly, the
campus presents itself as a spatial entity within the sur-
rounding marine dynamics of the emergent landscape.

Governance. The City of Groningen leads the program,
and the Zernike campus management is responsible for the
local implementation. Local organizations work together
(rural municipalities, agricultural union, environmental and
landscape groups) to support and implement the projects.

Future Prospects. This project exemplifies a fundamental
rethink of land-use planning for climate adaptation, which
starts with the basic layers of landscape, water, ecology
and soil, upon which the different uses fit in, such as food
production, the typology of coastal protection and eco-
logical succession. The principles are tested, investigat-
ed, and monitored by the academic community on Zernike
campus. This way the project operates as a best practice
that can be applied in the rest of the country, for rural
and urban environments and in other parts of the world.
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Figure 3: Moeder Zernike embraces fresh and saltwater, creating an inversed “wierde” for freshwater storage
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Figure 4: Moeder Zernike as a freshwater reservoir in a saline landscape
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Additional Information
*Population Density: 1,231 people/km?
*Gross National Income (GNI): $60,670 (Higher Income)
*Gini Coefficient: 25.7
*Human Development Index (HDI): 0.946 (Very High)

*Type of Climate Information: Adaptation






