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The architectural engineering graduaƟ on studio thrives on the fusion of 
imaginaƟ on and fascinaƟ on, whilst guiding the quest for pracƟ cal soluƟ ons. This 
dynamic interplay allows architecture to emerge as a response to signifi cant 
societal challenges. By unveiling the intricate layers of the research and design 
process, the studio aims for a comprehensive outcome that encapsulates both 
creaƟ vity and funcƟ onality.

Gradua  on Project

Title of the gradua  on project Rethinking by Design: Envisioning a Future Where Dikes Become Dams in 
Hoedekenskerke, Zeeland

Goal

Loca  on

The posed problem,

Research ques  ons and,

Design assignment in which these 
result.

Zeeland, the Netherlands 

Sea-level rise, the ending life cycle of water defence systems, and the lack of tools 
provided by the adaptaƟ on strategy on an urban and human scale. 

The study’s main research quesƟ on is:
‘Since the sea levels are rising and the life cycle of water infrastructure is ending, is 
there a new way in which we can adapt hydraulic infrastructure to live in harmony 
with water?’

To further explore the topic, the sub-quesƟ ons are:
- Which parts of Zeeland are more at risk of fl ooding based on the probabilisƟ c 
method?
- What are the consequences of fl ooding on an urban scale?
- What is the spaƟ al relaƟ on between the hinterland and water infrastructure in 
Hoedekenskerke, Zeeland?

Overall design quesƟ on:
‘What is the future role of dikes concerning the hinterland of Hoedekenskerke, 
Zeeland?’

The overall objecƟ ve of the graduaƟ on project is to envision the future in 
which the Living with Water adaptaƟ on strategy by Deltares is implemented, 
to rethink the primal funcƟ on of water defense systems and cope with the 
inevitable circumstances, parƟ cularly sea level rise, through architectural 
design. Simultaneously the research aims to contribute valuable knowledge and 
recommendaƟ ons for sustainable water management pracƟ ces in the face of 
climate change. AddiƟ onally, it seeks to provide a deeper understanding of social 
realiƟ es by analyzing the spaƟ al relaƟ onship between the hinterland and water 
infrastructure. Je
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Method Descrip  on 

The research methodology is both quanƟ taƟ ve and qualitaƟ ve and primarily based on a funneling approach. This method 
systemaƟ cally narrows down informaƟ on through levels of refi nement, considering scales from regional to human. The input 
for the quanƟ taƟ ve approach is derived from datasets of the Dutch government and water management insƟ tuƟ ons, focusing 
specifi cally on the province of Zeeland. The fi ndings are presented in the form of diagrams and criƟ cal mapping. AddiƟ onally, 
the research takes a qualitaƟ ve approach to defi ning the spaƟ al relaƟ on between the hinterland and water infrastructure for 
the case study of Hoedekenskerke. This is done by descripƟ ve research of fi eldwork analysis. 

Problem statement

Objec  ve

The sea levels are rising

Adapt to: ‘Living with 
water’ strategy

No results of 
implementaƟ on on urban 

and architectural scale

Life cycle of water 
infrastructure is ending

Envision a future where Dikes become Dams

Which parts of Zeeland are more at risk of fl ooding based on the 
probabilisƟ c method?

What are the consequences of fl oodings on an urban scale?

What is the spaƟ al relaƟ on between the hinterland and water 
infrastructure in Hoedekenskerke, Zeeland? 

Layer 1: Consequences of Dike Failure on a Regional Scale
QuesƟ on: Which parts of Zeeland are more at risk of fl ooding, based on the probabilisƟ c method? 
Research methods (quanƟ taƟ ve): data analysis, criƟ cal mapping, literature review, and risk analysis.

To evaluate the risk of a dike breach, it is crucial to fi rst establish a knowledge base regarding the most common dike failures, 
as described by Pleijster et al. (2015). Subsequently, a diagram is generated using data on fl ood probabiliƟ es from the NaƟ onal 
Water and Flood InformaƟ on System to pinpoint dike rings suscepƟ ble to failure (Rijkswaterstaat; Ministry of Infrastructure 
and Water Management, 2022). Thirdly, an assessment of dike rings at higher risk of fl ooding is conducted to idenƟ fy potenƟ al 
breach locaƟ ons using the dataset provided by the Legal Assessment InstrumentaƟ on for safety assessments of primary water 
defenses (2019). Subsequently, the same dataset is used to examine the area aff ected by a potenƟ al breach. Based on this 
evaluaƟ on, four urban areas are singled out as being parƟ cularly suscepƟ ble to fl ooding in the event of a breach. These areas 
are selected for a more detailed assessment of the consequences of potenƟ al dike failures in Chapter 3.2.

Layer 2: Risk Analysis of Dike Failure on an Urban Scale
QuesƟ on: What are the consequences of fl ooding on an urban scale?
Research methods (quanƟ taƟ ve): data analysis, literature review, and risk analysis.

This chapter’s objecƟ ve is to invesƟ gate the repercussions of dike failure in the urban areas of Bruinisse, Yerseke, Hansweert 
and Hoedekenskerke, commencing with the idenƟ fi caƟ on of the defi niƟ ve probability of failure at potenƟ al breach locaƟ ons. 
This determinaƟ on relies on informaƟ on sourced from the Legal Assessment InstrumentaƟ on for safety evaluaƟ ons of primary 
water defenses (2019) and is complemented by fl ood scenarios provided by the province of Zeeland (2014). Once a clearer 
understanding of the fl ooded area is established, the consequences of dike failure can be evaluated.

Je
nn

a 
Zu

id
m

ee
r |

 4
86

58
04

Since the sea levels are rising and the life cycle of water infrastructure is ending, 
is there a new way in which we can adapt hydraulic infrastructure to live in harmony with water?



UƟ lizing documents from Rijkswaterstaat detailing fl ood scenarios (Boon, 2012; Bart & Bossenbroek, 2011; Bossenbroek 
& Bardoel, 2014), the consequences of dike failure are assessed for each urban area based on the fl ood scenario with the 
highest probability of occurrence. These consequences are categorized into two aspects: economic damage and the number of 
casualƟ es. The chapter concludes with a diagram illustraƟ ng the consequences of dike failure in the four selected urban areas, 
a visual representaƟ on of this diagram is available in Appendix 7.2. Based on this evaluaƟ on, one urban area is singled out with 
the most pressing need for an adaptaƟ on strategy. This area is selected for a qualitaƟ ve assessment of spaƟ al relaƟ ons between 
the hinterland and water infrastructure in Chapter 3.3.

Layer 3: Spa  al Rela  onship between the Hinterland and Water Infrastructure on an Urban Scale
QuesƟ on: What is the spaƟ al relaƟ on between the hinterland and water infrastructure?
Research methods (qualitaƟ ve): fi eldwork and literature review.

This chapter aims to get an in-depth understanding of the spaƟ al relaƟ on between the Hinterland of Hoedekenskerke and water 
infrastructure. Exploring nuances, complexiƟ es, and the context surrounding the quesƟ on. This chapter analyses the dike as a 
spaƟ al object, a refl ecƟ on of history, and the faith between water infrastructure and the inhabitants of the hinterland. The dike 
is a landscape element with a spaƟ al signifi cance based on one’s perspecƟ ve (Hudig et al., 1928). AddiƟ onally, the dike embodies 
Hoedekenskerke’s history concerning water management, bearing the imprint of calloused hands that adapted the dike to ever-
changing demands. Moreover, the dike resembles the blind trust that inhabitants have in its water-protecƟ ng services

Refl ec  on

What is the rela  on between your gradua  on (project) topic, the studio topic (if applicable), your master track (A,U,BT,LA,MBE), 
and your master programme (MSc AUBS)? 
Architectural engineering, Stock, and Flow are related to the selected graduaƟ on topic. The project is about a future scenario 
where the primary water defense loses its primal funcƟ on. ‘Stock’ relates to the potenƟ al of the exisƟ ng water defense structure 
concerning the current and future needs. On the other hand, ‘Flow’ refers to the structure that is seamlessly integrated into 
its broader system, mirroring the layers of Dutch heritage and the implicit trust that society places in it, as the primary water 
defense becomes intricately woven into the fabric of societal values.

What is the relevance of your gradua  on work in the larger social, professional, and scien  fi c framework? 
The graduaƟ on project holds signifi cant relevance within the broader social, professional, and scienƟ fi c framework, considering 
the imminent threat of sea-level rise in the Netherlands. The urgency of climate change necessitates prompt acƟ on, as each 
day of indecision amplifi es the risks and costs of miƟ gaƟ on. The research off ers insights into the prevailing probabilisƟ c water 
management approach, where the government miƟ gates fl ood risk by maintaining water infrastructure. However, the project 
takes a disƟ ncƟ ve perspecƟ ve, focusing on minimizing the consequences of a fl ood. This shiŌ  in approach not only raises 
awareness but also highlights the challenges stemming from the exisƟ ng poliƟ cal framework.

References
AHN Viewer. (2023, March 27). AHN. Retrieved January 22, 2024, from hƩ ps://www.ahn.nl/ahn-viewer
Bart, P. J., & Bossenbroek, J. C. (2011). Overstromingsrisico Dijkring 31 Zuid-Beveland oost (HB 1555742).
Baumeister, J., Bertone, E., & Burton, P. (2021). SeaCiƟ es: Urban TacƟ cs for Sea-Level Rise. Springer Nature. hƩ ps://doi.org/10.1007/978-981-
15-8748-1
Bobbink, I. (2016). De Landschapsarchitectuur van het Polder-boezemsysteem: Structuur en vorm van waterstelsel, waterpatroon en waterwerk 
in het Nederlandse laagland [Thesis, DelŌ  University of Technology]. hƩ ps://doi.org/10.7480/abe.2016.16
Boon, M. J. J. (2012). Overstromingsrisico Dijkring 26 Schouwen Duiveland (HB 1942066).
Bossenbroek, J. C., & Bardoel, J. W. S. (2014). Overstromingsrisico Dijkring 30 Zuid-Beveland west (HB 2585117).
CBS. (2023). Landbouw; gewassen, dieren en grondgebruik naar regio [Dataset]. hƩ ps://opendata.cbs.nl/statline/#/CBS/nl/dataset/80780ned/
table?ts=1610277614385
CBS. (2024a, January 16). StaƟ sƟ eken wijk Bruinisse. AlleCijfers. Retrieved January 22, 2024, from hƩ ps://allecijfers.nl/wijk/wijk-05-bruinisse-
schouwen-duiveland/
CBS. (2024b, January 16). StaƟ sƟ eken wijk Hansweert. AlleCijfers. Retrieved January 22, 2024, from hƩ ps://allecijfers.nl/wijk/wijk-05-hansweert-
reimerswaal/
CBS. (2024c, January 16). StaƟ sƟ eken wijk Hoedekenskerke. AlleCijfers. Retrieved January 22, 2024, from hƩ ps://allecijfers.nl/wijk/
hoedekenskerke-borsele/
CBS. (2024d, January 16). StaƟ sƟ eken wijk Yerseke. AlleCijfers. Retrieved January 22, 2024, from hƩ ps://allecijfers.nl/wijk/wijk-00-yerseke-
reimerswaal/
De Beer, P., Brasser, S., Van Alphen, J., Leistra, M., Honingh, D., Nillesen, A.-L., Zum Velden, M., Bouma, R., & Van den Bosch, G. (2023). Lange 
termijn oplossingsrichƟ ngen zeespiegelsƟ jging Zuidwestelijke delta: Kennisprogramma ZeespiegelsƟ jging spoor IV - Deelgebied Zuidwestelijke 
Delta. Defacto Stedenbouw.
De Souza, K., Kituyi, E., Harvey, B., Leone, M., Murali, K. S., & Ford, J. D. (2015). Vulnerability to climate change in three hot spots in Africa and 
Asia: key issues for policy-relevant adaptaƟ on and resilience-building research. Regional Environmental Change, 15(5), 747–753. hƩ ps://doi.
org/10.1007/s10113-015-0755-8
Delta Urbanism Interdisciplinary Research Group, Defacto, FABRICaƟ ons, Bosch Slabbers, & Tauw. (2023). Redesigning Deltas: it is about Ɵ me in 

Je
nn

a 
Zu

id
m

ee
r |

 4
86

58
04



Delta Design to create a new Dutch condiƟ on. IABR.
Deltaprogramma Veiligheid. (2020a). Overstromingsrisico actueel | Schaderisico [Dataset]. In Overstromingsrisico primaire waterkeringen. 
LIWO. hƩ ps://basisinformaƟ e-overstromingen.nl/#/viewer/15
Deltaprogramma Veiligheid. (2020b). Overstromingsrisico actueel | Slachtoff errisico [Dataset]. In Overstromingsrisico primaire waterkeringen. 
LIWO. hƩ ps://basisinformaƟ e-overstromingen.nl/#/viewer/15
Deltares. (n.d.). ExperƟ se. Retrieved January 17, 2024, from hƩ ps://www.deltares.nl/experƟ se
Deltares, Timmerman, A., & Haasnoot, M. (2022, December 13). AdaptaƟ e aan zeespiegelsƟ jging. Deltares Public Wiki. Retrieved November 7, 
2023, from hƩ ps://publicwiki.deltares.nl/display/KWI/AdaptaƟ e+aan+zeespiegelsƟ jging
Dorland, R., Beersma, J., Bessembinder, J., & Bloemendaal, N. (2023). KNMI NaƟ onal Climate Scenarios 2023 for the Netherlands (ScienƟ fi c 
report; WR-23-02 2328179). Royal Netherlands Meteorological InsƟ tute.
Eshuis, H., & Brader, R. (2020). Groenstructuurplan Borsele: Uitwerking Hoedekenskerke. In Gemeente Borsele. Retrieved January 25, 2024, 
from hƩ ps://www.borsele.nl/sites/borsele/fi les/2021-06/Groenstructuurplan%20Hoedekenskerke.pdf
Haasnoot, M., Diermanse, F., Kwadijk, J., De Winter, R., & Winter, G. (2019). Strategieën voor adaptaƟ e aan hoge en versnelde zeespiegelsƟ jging: 
Een verkenning (No. 11203724–004). Deltares rapport.
Haasnoot, M., Kwadijk, J., Van Alphen, J., Le Bars, D., Van den Hurk, B., Diermanse, F., Van der Spek, A., Oude Essink, G., Desselman, J., & 
Mens, M. (2020). AdaptaƟ on to uncertain sea-level rise; how uncertainty in AntarcƟ c mass-loss impacts the coastal adaptaƟ on strategy of the 
Netherlands. In IOP Publishing (No. 034007). Environmental Research LeƩ ers. hƩ ps://doi.org/10.1088/1748-9326/ab666c
Hudig, D., Lohuizen, T. K., Suyver, H. E., & Verhagen, P. (1928). Het toekomsƟ g landschap der Zuiderzeepolders. Scheltema & Holkema.
Ibáñez, C., Alcaraz, C., Caiola, N., Prado, P., Trobajo, R., Benito, X., Day, J. W., Reyes, E., & Syvitski, J. P. M. (2019). Basin-scale land use impacts on 
world deltas: Human vs natural forcings. Global and Planetary Change, 173, 24–32. hƩ ps://doi.org/10.1016/j.gloplacha.2018.12.003
Kok, M., Jongejan, R., Nieuwjaar, M., & Tanczos, I. (2016). Grondslagen voor hoogwaterbescherming. ExperƟ se Netwerk Waterveiligheid.
Meyer, H., Bobbink, I., & Nijhuis, S. (2017). Delta Urbanism: The Netherlands. In Routledge eBooks. Taylor & Francis. hƩ ps://doi.
org/10.4324/9781351179744
Ministerie van Financiën. (n.d.). Investeren in waterveiligheid. Retrieved January 17, 2024, from hƩ ps://www.rijksfi nancien.nl/memorie-van-
toelichƟ ng/2024/OWB/J/onderdeel/2005074
NaƟ onale Basisbestanden Primaire Waterkeringen. (2017). [Dataset]. NaƟ onaal Georegister.
Nederlandse GemalensƟ chƟ ng. (n.d.). Gemaal: Groenewege Hoedekenskerke. Retrieved January 25, 2024, from hƩ ps://www.gemalen.nl/
gemaal_detail.asp?gem_id=1000
Nicholls, R. J., Adger, W. N., HuƩ on, C., & Hanson, S. (2019). Delta Challenges and Trade-Off s from the Holocene to the Anthropocene. In Deltas 
in the Anthropocene (pp. 1–22). Palgrave Macmillan. hƩ ps://doi.org/10.1007/978-3-030-23517-8_1
Ovink, H., & Boeijenga, J. (2018). Too big: Rebuild by Design: a transformaƟ ve approach to climate change. Nai010 uitgevers.
Pleijster, E.-J., Van der Veeken, C., & LOLA Landscape Architects. (2015). Dijken van Nederland (Tweede druk). Nai10 uitgevers.
Provincie Zeeland. (2014). Overstromingsscenario’s | Waterdiepte [Dataset]. LIWO. hƩ ps://basisinformaƟ e-overstromingen.nl/#/
scenarios/6?center=51.46984,3.89363&zoom=11
PSDnet. (2023, March 19). Geschiedenis van de veerdienst Terneuzen-Hoedekenskerke. Retrieved January 25, 2024, from hƩ ps://www.psdnet.
nl/veerdienst-terneuzen-hoedekenskerke/
Renaud, F. G., Syvitski, J. P. M., Sebesvári, Z., Werners, S., Kremer, H., Kuenzer, C., Ramachandran, R., Jeuken, A., & Friedrich, J. (2013). Tipping 
from the Holocene to the Anthropocene: How threatened are major world deltas? Current Opinion in Environmental Sustainability, 5(6), 644–
654. hƩ ps://doi.org/10.1016/j.cosust.2013.11.007
Rijksoverheid. (n.d.). Beheer en onderhoud. Helpdesk Water. hƩ ps://www.helpdeskwater.nl/onderwerpen/waterveiligheid/regionale/beheer-
onderhoud/
Rijksoverheid. (2023). Landelijk veiligheidsbeeld primaire keringen: Beoordelingsronde 2017-2023. InspecƟ e Leefomgeving en Transport. hƩ ps://
www.rijksoverheid.nl/documenten/rapporten/2023/05/30/bijlage-ilt-rapportage-landelijk-beeld-van-de-staat-van-de-primaire-waterkeringen
Rijkswaterstaat. (2022). Overstromingsrisico actueel | Faalkans per traject [Dataset]. In Overstromingskansen waterkeringen. LIWO. hƩ ps://
basisinformaƟ e-overstromingen.nl/#/viewer/18?center=51.78207,4.70158&zoom=3
Rijkswaterstaat. (2023, December 21). Dijkversterkingsproject Hansweert. Hoogwaterbeschermingsprogramma. Retrieved January 24, 2024, 
from hƩ ps://www.hwbp.nl/projecten/overzicht-projecten/scheldestromen/hansweert-westerschelde
Rijkswaterstaat; Ministerie van Infrastructuur en Waterstaat. (2022). Overstromingskansen waterkeringen : Overstromingskansen actueel 
[Dataset]. Landelijk InformaƟ esysteem Water en Overstromingen.
Rijkswaterstaat & Ministerie van Infrastructuur en Waterstaat. (2024, January 12). Terugblik hoge waterstanden en storm Pia; december 2023. 
Rijkswaterstaat. hƩ ps://www.rijkswaterstaat.nl/nieuws/archief/2023/12/storm-pia
Rijkswaterstaat Projectbureau VNK. (2014). De veiligheid van Nederland in kaart: Eindrapportage (HB 2540621).
Stephane, H., Bangalore, M., Bonzanigo, L., Fay, M., Kane, T., Narloch, U., Rozenberg, J., Treguer, D., & Vogt-Schilb, A. (2015). Shock Waves: 
Managing the Impacts of Climate Change on poverty. In Washington, DC: World Bank eBooks. World Bank. hƩ ps://doi.org/10.1596/978-1-4648-
0673-5
Timmerman, A. (2022, December 13). AdaptaƟ e aan zeespiegelsƟ jging. Deltares Public Wiki. Retrieved January 17, 2024, from hƩ ps://publicwiki.
deltares.nl/display/KWI/AdaptaƟ e+aan+zeespiegelsƟ jging
Van Duinen, R., Filatova, T., Geurts, P. A., & Van Der Veen, A. (2014). Coping with drought risk: empirical analysis of farmers’ drought adaptaƟ on 
in the south-west Netherlands. Regional Environmental Change, 15(6), 1081–1093. hƩ ps://doi.org/10.1007/s10113-014-0692-y
Waterwet. (2024). Kenniscentrum InfoMil. Retrieved January 11, 2024, from hƩ ps://www.infomil.nl/onderwerpen/lucht-water/handboek-
water/wetgeving/waterwet/
WeƩ elijk Beoordelingsinstrumentarium. (2019). Toets- en veiligheidsoordelen primaire waterkeringen [Dataset]. NaƟ onaal Georegister.
Zuidmeer, J. M. (2023). Changing PerspecƟ ves of the Sea Dike in Hoedekenskerke.
Zuidmeer, J. M. (2024a). Dike Failure Mechanisms.
Zuidmeer, J. M. (2024b). RepresentaƟ on of the Research Structure.
Zuidmeer, J. M. (2024c). Results of the consequences of Dike Failure in four Urban Areas.
Zuidmeer, J. M. (2024d). The Main Structure of Hoedekenskerke, Zeeland.
Zuidmeer, J. M. (2024e). The risk of Flood in Zeeland.

Je
nn

a 
Zu

id
m

ee
r |

 4
86

58
04


