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1 From research to impact: value in practice 

1.1 Introduction 

Our mission is Enabling Delta Life. It is a mission with a strong sense of urgency and an optimistic 

promise. After all, the world faces major challenges, and it is more important than ever to ensure that 

our knowledge and innovations create value in practice. After all, healthy water and subsurface 

systems and adaptive capacity are essential for the well-being and prosperity of our society ï both now 

and in the future.  

 

We will continue to focus our water and subsurface research on achieving the greatest possible impact 

in a rapidly changing world facing pressing societal challenges. We will build on our strengths to initiate 

research at an early stage, explore new directions, and turn knowledge into opportunities and solutions. 

 

Deltares is an independent knowledge institute for applied research in the field of water and 

subsurface. We have a clear ambition: to meet the need for fundamental and applied research into 

delta issues and specialist advice on water and subsurface, and to ensure its continuity and 

accessibility. As a Dutch institute with international importance, reputation, and ambition, Deltares 

focuses on keeping coastal, river, and delta areas liveable. In the Netherlands and around the world. 

For almost a century, Deltares has played a crucial role in promoting water security, water availability, 

a healthy subsurface, and vital infrastructure. We study the effects of climate change on issues such 

as the resilience of critical infrastructure, salinisation, and drought. Our advice provides actionable 

perspectives and solutions.  

 

Deltares is a Dutch Applied Research Organisation (TO2), working in collaboration and structurally 

aligning our research programming as part of the TO2 federation. We play a central role in mission-

driven innovation projects focused on major societal transitions, working with knowledge partners for 

the government and in strategic partnerships with companies. Strengthening the knowledge base and 

innovative power of the Netherlands in such a way that it leads to societal and economic impact, by:  

¶ Developing, applying, and disseminating knowledge in support of societal issues and 

government policy. 

¶ Strengthening the innovation capacity and competitive position of the Netherlands. 

¶ Sustaining and innovating strategic research facilities, that are unique in the Netherlands and 

of international significance. 

 

Knowledge base  for water and subsurface  

The combination of highly qualified people and unique experimental and digital facilities make up our 

solid knowledge base. At Deltares, over 900 passionate employees from more than 60 countries 

dedicate themselves every day to keeping water and subsurface robust and safe. We combine 

specialist knowledge of and for objects, for example, with a broad systems vision and innovate 

continuously, including by developing advanced numerical and experimental models and applying the 

most advanced technology, such as artificial intelligence (AI). We contribute to efficient solutions and 

avoid societal costs, such as those resulting from flooding. 

Deltares manages unique experimental and digital facilities that are crucial for creating high-quality 

knowledge. These form the basis of much of our advice and contribute to a safe living environment.  

We are developing advanced software systems that are of strategic importance and provide societal 

value. These systems support our research and are important assets for the Netherlands' vital 

infrastructure.  
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Data management is an intrinsic part of our work. Our software is mostly open-sourced and made 

available to users and co-developers and used worldwide by more than 36,000 users from industry, 

research institutes, and government in as many as 84 countries. We manage data according to the 

FAIR principle: Findable, Accessible, Interoperable and Reusable. 

1.2 Strategic programming 

The SITO-IS Activity Plan 2027 is aligned with and embedded in the Deltares Strategic Agenda 2026ï

2029 and supports its strategic objectives: 

1. Rationalise, enhance, and modernise Deltaresô digital facilities. Our investments in software, 

data, and models must serve both the mission-critical needs of Dutch governments and the 

evolving demands of the private sector. To ensure sustainable development and operation, 

these digital facilities should be funded by their users. 

2. Intensify co-operation with the private sector, thereby strengthening the Dutch water sectorôs 

innovation capacity and competitiveness. This cooperation must simultaneously lead to cost 

and risk reductions, and to acceleration in Dutch implementation programmes. 

3. Align the full research portfolio with the moonshot goals. This includes projects funded through 

grants, SITO Programme Subsidy, EU projects, TKI initiatives, and market contracts. This will 

result in even more synergy and cohesion, with focus on Deltares' unique contribution. 

4. Strengthen the use of the experimental facilities. This will create the foundation for avoiding 

major societal costs, deliver measurable societal benefits, and strengthen the sector. The 

experimental facilities will be accessible as Shared Research Facilities, also at the European 

level, and contribute both to the knowledge development of knowledge institutions and to the 

earning potential of the Dutch private sector, including SMEs. 

5. Develop a future-proof knowledge foundation, underpinned by strategic personnel planning. 

We will continuously assess which knowledge and skills must be retained, phased out, 

accelerated, and developed. In doing so, we will encourage cross-organisational mobility, 

including with the private sector. Combined with cost-conscious staff, this ensures our 

organisation is agile and vital. 

6. Increase financial awareness and focus on restoring our financial vitality. 

 

Deltares is aligning its research programming more closely with Dutch national policy goals, particularly 

within the mission themes of Climate Adaptation, Water and Maritime (Ministry  IenW) and Agriculture, 

Nature and Food quality (Ministry LNV) (formerly under Agriculture, Fisheries, Food Security and 

Nature: LVVN). In addition, our knowledge programming is focused on Climate and Energy (Ministries 

EZK, KGG, BZK, and VRO). At the same time, the Ministry EZK is developing a new industrial policy 

to replace the top sectors approach, focusing on strategic autonomy and economic resilience. The 

Dutch National Technology Strategy (NTS) supports this by prioritising key technologies with major 

societal impact, such as artificial intelligence, data science and quantum technologies. Deltares 

contributes by developing and applying knowledge, strengthening innovation capacity and innovating 

our strategic research facilities.  

Our focus is on developing and applying data strategies, artificial intelligence (AI), and digital twins to 

address urgent challenges in climate adaptation and water safety and playing a key role in linking to 

the NTS thematic focus areas. We consider this connection essential for strengthening the 

Netherlands' earning capacity, competitiveness, and long-term strategic autonomy. To further enhance 

strategic autonomy and economic resilience, the Dutch National Agency for Disruptive Innovation 

(NADI) was recently established. In the year ahead, Deltares will explore opportunities to leverage its 

applied knowledge and innovative capabilities in support of this initiative. 
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1.3 SITO-IS research programme outline 

Moonshots are ambitious goals that give direction to Deltaresô mission-driven strategy. Moonshot goals 

are our promise to society to contribute to innovative solutions and significant societal impact. Our 

coordinated efforts are being guided by global and national frameworks and agendaôs such as the 

Sustainable Development Goals (SDGs), the Sendai Framework, and both EU and Dutch missions. 

 

Figure 1.1 - Moonshot goals give direction to Deltaresô mission-driven strategy.  
 

Five moonshot narratives  set out the goals and impact paths for societal tasks in which Deltares' 

expertise plays a crucial role (Figure 1.1): 

Liveable deltas in a changing world - to ensure a liveable environment for future generations and 

ecosystems.  

Making the world safer from flooding - to manage and adapt to flood-related risks. 

Resilient and healthy water and subsurface systems for humans and nature -  to transition 

towards more resilient and healthy water and subsurface systems to improve water availability, 

(ground)water quality, and biodiversity. 

Energy transition & climate neutrality  ï to achieve climate neutrality and accelerating the energy 

transition through the responsible use of water and subsurface. 

Resilient infrastructure: Staying connected - to develop infrastructure that is future-proof can 

adapt to changing societal needs and changing environmental conditions. 
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How do we create impact?  

To organize our mission-driven work on moonshot goals, we use the Theory of Change (ToC) method, 

a common practice in working on and structuring impact of (scientific and applied) research.  

The ToC method organizes knowledge base, knowledge development, knowledge products, 

knowledge utilization, and partnerships with a focus on impact (Figure 1.2). We use it as a roadmap 

for making choices, bringing focus and constructive collaboration in our research activities, as well as 

stakeholder engagement and partnerships. It is a framework for monitoring and evaluating our road to 

impact. By applying the ToC and addressing these questions we ensure the efficiency of our research 

processes and relevance of our results. 

 

Figure 1.2 - From Research to Impact: Theory of Change framework. 

Activity plan 202 7   

The SITO-IS Activity Plan 2027 outlines Deltaresô mission-driven strategic research for 2027, 

supported by the SITO Institute Subsidy. Deltares continuously deepens and broadens its knowledge 

base to ensure the application of the best available insights. At the heart of our research strategy lies 

the ambition to generate knowledge that delivers tangible societal impact. As part of our research 

activity plan, in which we describe our research activities in detail, we align our work with moonshot 

goals and define impact pathways to achieve them. 

The continuity and development of Deltaresô knowledge base are vital for the Netherlands. We advance 

specialist expertise while fostering interdisciplinary and transdisciplinary knowledge developmentð

spanning domain-specific, regional, and solution-oriented knowledge. This takes place within dynamic 

knowledge ecosystems, where we respond to trends and anticipate emerging topics. We have 

allocated a dedicated budget to emerging topics, including areas that may extend beyond the current 

scope and could become strategic priorities in the coming year. This budget also supports topics where 

we aim to strengthen and deepen our collaboration with partners. 

In 2027, we have introduced a new element to the Activity Plan: Cross-Cutting Programmes. These 

programmes address complex, interdisciplinary challenges that align with multiple moonshot goals and 

have already been identified as requiring focused attention. To ensure that these receive adequate 

consideration and progress, dedicated funding has been allocated to support interdisciplinary efforts 

and collaboration across teams. Further details on the Cross-Cutting Programmes are provided in 

Chapter 10.  
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Achieving the ambition of delivering impact, is only possible through close collaboration with strategic 

partners across national and international knowledge ecosystems. Together, we conduct research, 

exchange knowledge, and pursue a shared innovation agendaðstrengthening our collective 

knowledge base. We are deepening our relationships with key partners, including TO2 institutes, 

academic institutions, and private sector organisations. The knowledge and innovations that emerge 

from these collaborations contribute to future-proof water, subsurface, and ecosystems, as well as 

resilient infrastructure. 

This Activity Plan sets out the key SITO Institute Subsidy research activities for 2027. These activities 

are embedded within a broader work portfolio, including our applied research with ministries (SITO 

Programme Subsidy), partnerships with private and academic stakeholders, and engagement in 

international consortia. Together, they form a coherent programme aimed at achieving societal impact 

through strategic partnerships and joint innovation. 
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2 Liveable deltas in a changing world 

 
Figure 2.1 ï In this Figure the missions and examples of research fields within the water and subsurface system 
are shown for moonshot Liveable deltas in a changing world. 

2.1 Scope 

Impact and o utcomes  

Moonshot óLiveable deltas  in a changing worldô addresses the urgent challenge of achieving long-

term sustainable living in river basins, deltas, on islands and in coastal areas1. We envision deltas 

where all inhabitants are safe from water and soil-related hazards and at the same time have access 

to clean fresh water, even during periods of drought. Liveable deltas are fair and equitable deltas, 

where natural resources are used and managed in a sustainable way. Within these deltas as we 

envision them, nature is protected and supported in its adaptation to climate change and other impacts 

and society is motivated and dedicated to creating a worthwhile and sustainable future for the delta. 

 

 
Figure 2.2 - Four programme lines contribute to the three outcomes of the Moonshot Liveable Deltas in a Changing 

World. 

ðððððððððððððð 
1 Hereafter collectively called deltas, or delta regions. 
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We work on credible and reliable future pathways for living sustainably in deltas all over the world. We 

support policy makers and stakeholders to develop long-term strategies that guide near-term decisions 

and measures. We develop methods and tools to qualitatively and quantitatively show the 

effectiveness and feasibility of these strategies and measures. We nurture awareness in policy makers, 

stakeholders and civil society for the challenges a changing world presents for their delta and how to 

work towards preparedness and resilience.  

 

The focus is on long-term (decades to century) strategies and adaptive planning in an uncertain future, 

which implies back casting (analysing visions for future delta layouts) and spatially integrating 

measures and developments on different spatial and time scales (long term >2100; mid-term ~2050 

and short term < 2035).  

 

We aim for three main Outcomes (see also Figure 2.2):  

Outcome 1: Policy makers and stakeholders design long-term policies that guide near-term decisions. 

Based on credible and reliable solution space, adaptive pathways and strategic plans developed by 

Deltares and partners.                                                                          

Outcome 2: Informed decision making on adaptation strategies for long-term processes and resilient 

development in deltas including the cities and rural areas therein. Based on the scientific knowledge 

base provided by Deltares and partners.                      

Outcome 3: Society uses Deltares, and its partnersô output and is aware and supportive of the need 

to rethink living in deltas in a changing world.  

 

Knowledge needs and p artner ships  

In the Netherlands, we focus on long-term guiding decisions for the Dutch delta and on methods and 

tools to support the regional authorities in their adaptation and transition. We collaborate with Dutch 

ministries, such as the Ministry IenW including RWS, the Ministry LVVN, and the Ministry VRO, as well 

as regional authorities (waterboards and provinces), market actors, and knowledge partners (TO2, 

universities), to co-develop strategies that respond to societal challenges. By connecting the SITO-IS 

research activities to other portfolio activities, we ensure that knowledge, innovations, and practical 

insights are connected across sectors and scales. Important knowledge needs are to understand 

system tipping points and decision moments and develop integrated approaches that help actors make 

timely and coherent spatial decisions across competing societal challenges, while respecting water 

and soil constraints and taking into account possible future decisions made on other scales.  

International deltas  are an important part of the scope, as they are learning environments for 

developing, testing and validating methods, tools and adaptation strategies across different climate, 

environmental and governance contexts. We work with governments, development banks, 

international organisations, universities, research institutes, businesses, civil society, local experts, and 

communities in a focused selection of deltas. Knowledge needs are tailored to each context, e.g., data-

scarce hazard and impact modelling and locally appropriate (nature-based) solutions in Africa (e.g., 

Tanzania, Nile delta, continent scale); integrated assessments and stakeholder co-design in Latin 

America and the Caribbean (e.g., Colombia); and basin-scale planning and decision-support tools in 

Asia (e.g., Mekong and Red River Delta in Vietnam, Ganges-Brahmaptra-Meghna delta in Bangladesh, 

Thailand), while building on a knowledge base to be used in other areas. 
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2.2 Programme lines 

There are four interconnected programme  lines (Figure 2.2), which build on multi-year activities, 

updated each year based on trends and new insights. New in 2027 is the cross-moonshot programme 

line Guiding decisions for the Dutch delta.  

1. Guiding decisions for the Dutch delta  

Developing hypotheses for the design of the water system of the future Dutch delta,and 

substantiating the feasibility and effectiveness of those hypotheses.  

2. Solution Space  

Developing and evaluatingðacross scales and contextsðclimate-resilient adaptation 

pathways and signals, enabling conditions and governance processes including stakeholder 

engagement.  

3. International Delta Assessment Toolbox   

Building the tooling for substantiating the adaptation strategies, from biophysical processes 

towards socio-economic indicators. 

4. Integrated Assessment Labs  

Learning environments for integrated systems assessments. 

2.3 Research topics 

Programme  Line 1: Cross -cutting programme  óGuiding decisions for the Dutch deltaô 

This cross-cutting programme has been established to address all moonshot goals, bringing together 

expertise from across disciplines and integrating a wide range of activities. It is described in further 

detail in Section 10.1. 

 

Programme  Line 2: Solution Space   
A solution space represents a range of adaptation pathways with which societies can address the 

changing climate, as well as environmental, societal and governance conditions. It is shaped by 

opportunities and constraints that determine which adaptation actions are available through time. 

Understanding the solution space is essential for identifying climate-resilient development pathways, 

supporting decisions under deep uncertainty, avoiding maladaptation and integrating long-term 

liveability into planning. A key aspect is understanding the effectiveness and feasibility of measures 

and strategies. Following up on activities from 2026, in 2027 we will focus on: 

Main activity 1: Method development and testing - effectiveness and feasibility of strategies. 

We will advance, establish and apply methods for assessing adaptation effectiveness and feasibility 

across Dutch and international cases. This will include the evaluation of societal outcomes, trade-offs 

and implementation challenges. We will attempt to quantify effectiveness by linking to the International 

Delta Assessment Toolbox (programme line 3). We will assess maladaptation and further explore 

transformative adaptation strategies, including accommodation and retreat. In Dutch case studies, we 

will test the legal framework of the Solution Space in cooperation with the Delta Climate Center, which 

will improve our understanding of the institutional and legal dimension of adaptation feasibility. To 

support decision-making under deep uncertainty, we further develop adaptation signals and early 

warning approaches. Activities in NL2120, the Utrecht University PhD on the physical solution space 

for adaptation in deltas, and contributions to the IPCC Cities report further strengthen the knowledge 

on adaptation effectiveness, feasibility and climate-resilient development pathways.  

Main activity 2: Towards implementation and societal uptake of adaptation knowledge. 

We want to make concepts, methods and tools on adaption and transition applicable for policy 

decisions. By improving our understanding of institutions and societal dynamics we learn what hinders 

or enables adaptation. We want to focus on co-creation and mutual learning with Dutch authorities, 

regarding successful regional adaption. We will work on implementing principles such as óWater en 

Bodem Sturendô, and concepts such as the Solution Space, tipping points and integrating spatial and 

temporal scales understandable and applicable.  
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We will also evaluate stakeholder engagement approaches and explore how technical adaptation 

knowledge can generate greater societal impact. Integrated assessments, design-based research and 

stakeholder interaction all support a number of relevant outcomes: informed decision-making and the 

practical implementation of adaptation strategies. We collaborate with other initiatives and 

organisations to achieve greater societal impact in projects such as SpongeWorks, SMARTER and 

Waterrobuuste Landschappen. 

Programme  Line 3: International Delta Assessment Toolbox  
The International Delta Assessment Toolbox develops a set of tools and guidelines, focusing on water 

and subsurface, that facilitate assessments of long-term delta developments and strategies under a 

range of scenarios and human interventions all over the world. This provides a stronger quantitative 

basis for evaluating and substantiating adaptation strategies developed with the methods of 

Programme Line 2. The toolbox quantifies hazards, the impact of those hazards, as well as the impact 

of adaption measures, by assessing biophysical processes and translating those into societal impacts. 

The toolbox arrives at these societal impact by calculating tangible policy-relevant socio-economic 

indicators, such as food production, financial (e.g. GDP contribution), farmers income/employment, 

water productivity, assets at risk (e.g. shoreline erosion), human health and migration patterns. Given 

the international context, the toolbox facilitates the implementation of a wide range of human 

interventions to reflect different, optional adaptation and climate resilience strategies.  

Knowledge needs are determining the priority of activities in this programme line. We co-create the 

development and testing of the toolbox with international stakeholders and partners. Through the 

SITO-IS activities we contribute to long-term relationships with international partners, by applying and 

testing the Toolbox in a select number of cases, including the Integrated Assessment Labs of 

Programme Line 4, using regional applications to understand what can be standardized and what can 

be transferred across deltas, while keeping in mind the local context. Several activities contribute to 

the expansion of methods and tools on (global) data-model-fusion (e.g. VINCARR (vegetated shores) 

and Shoreline-S (coastlines)), while others contribute by developing adaptation strategies 

(SpongeWorks - adaptation in urban and rural areas, and Physical Solution Space to global adaptation 

in deltas (with UU)), and sustainable water system management strategies (e.g. Ganges-Brahmaputra-

Meghna mega-delta of Bangladesh).  

New technologies and innovations in data approaches and modelling make it possible to integrate 

multiple hazards in rapid quantitative assessments, focused on impacts, solutions and adaptation 

strategies. For 2027, we will be focusing on initiatives with external partners and stakeholders to further 

develop rapid quantitative assessments. Activities include C3FastnEasy in which reduced complexity 

models are used for climate driven coastal hazards, impact and risk assessments at any location in 

the world. 

Furthermore we will work on the continued development of the Delta Platform, bringing together and 

communicating integrated delta assessments and disseminating scientific knowledge through 

international cases, publications and partnerships. 

Programme  Line 4: Integrated Assessment Labs  
The Integrated Assessment Labs are living laboratories, where we actively improve our capabilities to 

apply integrated assessment methodologies and tools2 (both qualitative and quantitative) by building 

a learning environment together with our stakeholders, mapping their needs and expectations to our 

capabilities. Within our Integrated Assessment Labs, we strive for short feedback loops, both with our 

external partners; as well as internally, between the teams that are applying tools and methods, and 

the ones developing them. Additional learning goals are interdisciplinary working in projects including 

ðððððððððððððð 
2 Examples are the pathways generator, the international delta assessment toolbox (see programme line 3), effectiveness of 

strategies, and the CRIDA/DAPP(-Delta)/EPIC methodologies. 
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team organisation and co-creation, and how to translate societal and policy perspectives into 

quantifying approaches.  

In 2027, we will continue the two on-going projects with the Province of Zuid-Holland in the Netherlands 

and with the Ministry for Environmental Affairs in Colombia. Building on our learnings from these two 

on-going projects, we will start up a new Integrated Assessment Lab in the second half of 2027 in one 

of our international focus regions, strengthening an integrated, holistic, systems-oriented way of 

working. Beyond the lab projects themselves, we are planning accompanying lunch lectures and 

masterclasses. 
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3 Making the world safer from flooding 

 
Figure 3.1 ï In this Figure missions and examples of research fields within the water and subsurface system are 
shown for moonshot Making the world safer from flooding. 

3.1 Scope 

Floods and water-related extreme hazards threaten hundreds of millions of people worldwide. 

Annually, flooding results in thousands of casualties as well as extensive damages and adverse health 

effects. The frequency, scale and intensity of floods are expected to increase due to more intense 

rainfall, changing wind patterns and sea level rise due to climate change. Tipping points such as the 

collapse of the Atlantic meridional overturning circulation (AMOC) could also cause dramatic shifts in 

global hydrologic systems, with potentially catastrophic effects.  

The World Economic Forum lists extreme weather events as the most severe risk over a 10 year term3, 

which makes water-related extreme events an urgent issue both in the Netherlands and worldwide. At 

the same time, populations and infrastructural investments in flood-prone areas are increasing, 

especially in urban areas, leading to greater exposure of people and assets and driving increased 

competition for scarce land. Integral Flood Risk Management (FRM) adaptation solutions need to be 

urgently developed now to allow societies to mitigate climate-driven flooding in the coming decades in 

a cost-effective, balanced and equitable manner.  

The objective of this research programme is to provide knowledge and tools so that The Netherlands 

(including the overseas municipalities) and other countries can manage and adapt to floods through 

integrated and just Flood Risk Management strategies combining prevention, protection, mitigation, 

preparedness, response and recovery measures so that current and future generations and society 

can thrive . 

This work supports the national mission for the Netherlands to develop sustainable measures that 

protect delta areas and increase resilience (LWV KIA Mission 6A), as well as the Environment Act 

(ñOmgevingswetò) of 2023 and the HWBP programme which aim that all primary flood defences 

(levees, dunes and structures) must comply with legal safety standards in 2050. 

ðððððððððððððð 
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It also contributes to global efforts to achieve the goals outlined in the Sendai Framework and SDG 

target 11.5, which aim to significantly reduce disaster-related deaths, affected populations, and direct 

economic losses. Our goals are closely aligned with European ambitions to strengthen Water 

Resilience, enhance early warning capabilities, and empower citizens and authorities to better manage 

climate risks.  

This research programme supports the Deltares Strategic Agenda in its focus on faster analysis and 

forecasting methods of compound flooding, knowledge development and curation to support the 

HWBP dike reinforcement effort, and anticipating extreme flooding and pluvial flooding 

(ñwateroverlastò) events and the consideration of new perspectives and upcoming questions. Research 

activities contribute to the challenges of mitigating the effect of large flood events due to extreme 

weather on people and the economy, finding co-benefits of flood defences, spatial planning, crisis 

management and recovery enhancement in the Netherlands, and the acceleration of digital innovation 

through AI. 

3.2 Programme lines 

We have structured our SITO-IS research activities around the widely accepted Disaster Risk 

Management Cycle, from which we have identified four programme lines of research and development:  

1. Effective and equitable flood risk management strategies. 

This line contributes to strategies for effective and equitable flood risk management.  

2. Quantification of flood hazards, impacts and risks.  

This line provides the data and methodologies needed to quantify current and future flood 

hazards, impacts and risks at a system level.  

3. Prevention and mitigation measures. 

This line focusses on research on the application and quantification of the effect of structural 

and hybrid prevention. 

4. Preparedness and response. 

This line provides compound flood forecasts, disaster warnings and crisis management 

information across multiple spatial and temporal scales.  

These lines are sketched in Figure 3.2, also including a roadmap of development of topics and 

products. The programme lines are shown in the coloured bands. The arrows show the progression of 

our goals from the outer circle to the inner circle. The general trend is that we are moving from 

managing lower to higher levels of complexity, for example via shifts from single hazards to multiple 

compound hazards and from single object risk to system risk, while incorporating both technical and 

non-technical aspects of flood risk and its perception.  
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Figure 3.2 ï Disaster Management Cycle for moonshot Safer from Flooding. 
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3.3 Research topics 

Flood resilience in the Netherlands  
Current flood risk management challenges in the Netherlands focus on complying with the 

embankment safety standards in 2050 and are looking forward to 2100 and beyond. 

The effort to comply with the safety standards resulted in a number of research questions, such as the 

hydrodynamic loads on dikes under extreme conditions, or on the strength of the dikes and dunes 

related to specific failure mechanisms (such as erosion of the core of a dike, or increased knowledge 

on piping, stability of the dikes or failure of specific revetments). Improved knowledge on these 

individual subjects contribute to a more efficient dike management (zorgplicht) and embankment 

reinforcements (financed through HWBP, based on a safety assessment), while integration of the 

various fields of knowledge becomes increasingly important to keep an overview of priorities. This topic 

addresses these questions, improving the ability of Deltares to provide more integrated advise to flood 

defence managers such that they can base their decisions on increased insights into the loads and 

strengths of dikes and focus on the aspects that contribute most to an efficient management of flood 

defences. Collaboration with HWBP, IenW, water authorities (waterschappen) are important 

counterparts and recipients of our knowledge development. Furthermore, this topic improves the 

plausibility of flood probabilities and probabilities of failure of water defences managers and policy 

makers use to set priorities or make policy decisions aimed at a longer term. 

There are also challenges that require a longer perspective such as the challenge to keep the 

Netherlands attractive for investment, to anticipate on developments and changes, and prevent future 

regret. These challenges require a view from different perspectives and questions such as what needs 

to keep on functioning in order to recover fast, how would we recover from a large disaster and how 

will climate change and changes in the main water systems affect the regional flood risk management 

(pluvial floods, discharge of water). The answers may affect choices in flood risk management and 

safety standards. In 2027 we  will explore issues such as:  

¶ The relation between strategies for pluvial floods on the one hand and fluvial and coastal floods 

on the other, which are now treated separately as ñwateroverlastò and ñoverstromingò  in the 

Netherlands.  

¶ The need for flood insurance, disaster funds or other recovery enhancing measures. 

¶ Integrated strategies which include future developments and clarify discussions on the 

consistency between protection and impact mitigation or adaptation measures: how to include 

new investment in flood-prone areas: by increasing safety standards or by adapting 

investments? the effect of an extreme event on the macro economy and what could damage, 

impacts and recovery look like. 

¶ What critical functions need to remain functioning instead of ñonlyò what is at risk: often now 

safety standards are derived by risk assessments of embankment sections. Instead, we may 

consider looking at what industries/roads/connections or areas must remain functioning in 

order to support other parts of the Netherlands to recovery (from a financial, logistical, 

economic and social viewpoint).  

¶ Feasibility and opportunities for different measures to enhance recovery now and in the future 

such as different type of embankments (ductile dikes), shelters at dangerous locations, 

improved response measures (e.g. reducing breach flow), financial arrangements, or 

enhancing redundancy of critical infrastructure (for pluvial floods mainly).  

This Research Topic is supported by Programme Lines 1 and 3. 

Actionable information on flooding anywhere in the world  
Worldwide, flooding constitutes one of the most severe risks to life and property. It is Deltaresô mission 

to understand, forecast and help mitigate flooding anywhere in the world. These floods can be caused 

by tides, surge, waves, rain, rivers and groundwater, or a compounding combination of these drivers. 

In this research topic we aim to develop an impact and risk assessment methodology consisting of 
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data, hazard and impact models, and a probabilistic framework, to enable rapid quantification of 

compound flood risk at large scales for any delta region in the world. We aim to provide information on 

flooding that has sufficient accuracy and resolution to support the development of sustainable flood 

risk reduction measures and strategies. In this, we will work with (inter)national partners (e.g., United 

States Geological Survey, Copernicus, Destination Earth, KNMI, IenW, EU DG-CONNECT, CFI 

Singapore, SITO-PS) to understand extreme flooding events globally and translate this information into 

model concepts and tools applicable for the Netherlands and other delta regions. In 2027, we will work 

on: 

¶ Improving and validating our data foundation of global data for flood risk and access to open-

source databases on meteorological forcing, topography, bathymetry, land use, population, 

infrastructure and roads. 

¶ Improving and validating compound flood models, with a focus on application in urban 

environments and inclusion of the effects of waves, concurrent hazards, and groundwater on 

flooding.  

¶ Incorporating cascading and non-tangible societal impacts and the distribution of impacts and 

benefits among different societal groups. 

¶ Researching methods to support rapid compound flood model building, including inland 

watersheds and coastal floodplains anywhere in the world, and probabilistic risk assessments 

and flood forecasts. 

¶ Benchmarking results in journal papers, story maps and presentations. 

¶ Demonstration and testing on the Caribbean islands where we will extend the Caribbean 

Compound Flood model to cover all Dutch (BES and CAS) islands, the Eastern Caribbean 

islands and Jamaica, and on SE Asia.  

This Research Topic is supported by Programme Lines 2, 4 and 5. 

Recovery and equity  

Flood risk management increasingly aims to include social justice, and incorporate well-being and 

differences in those effects between different subareas or subgroups must be addressed. Not 

addressing equity may lead to strategies which increase inequities and do not benefit society a whole. 

Methods to estimate well-being and social justice range from simple overlays to very complex and 

complete calculations. This aim of this research topic is that equity is accounted for in all flood risk 

analyses and flood risk management projects of Deltares. We develop knowledge on methods to 

account for equity for different types of areas, more fair ways of impact assessments and differences 

in recovery between social groups and the factors which determine these recovery differences. The 

knowledge is translated to tools and scripts to make it easily applicable and illustrated in cases which 

are published in papers. The development is in cooperation with partners like the World Bank and EU 

researchers. 

In 2027 we will focus on: 

¶ Developing recovery curves and publishing on the new knowledge. 

¶ Applying the various methods to include equity and knowledge on recovery in cases to identify 

gaps and challenges and address those. 

¶ Study recovery and building back better in the Netherlands and Europe. 

AI for Flood Forecasting  

To improve flood risk management and preparedness, it is important to provide faster and more 

accurate compound flood forecasts and early-warning information before extreme weather events. 

Forecasts should include reliable information on uncertainty, enabling authorities and relevant user 

groups to make timely and actionable decisions. Artificial Intelligence (AI) can support this ambition 

through fast surrogate models, smart post-processing and improved uncertainty quantification. 
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Although process-based flood models have become increasingly efficient, their computational cost can 

still limit their use in operational forecasting, especially with large ensembles. 

Building on the results achieved in 2026, the research topic ñAI for Improving Flood Forecastingò will 

work on: 

¶ Developing and demonstrating model emulators, including D-Flow FM, SFINCS and Wflow 

emulators. Activities will include improving time-series and Graph Neural Network-based 

approaches, exploring hybrid AI methods through student/internship projects, and creating 

reanalysis datasets for emulator training and evaluation. The emulators will be demonstrated 

through FUTURA, RWS AI Impulse Programme and other relevant projects, connected with 

PMT activities where appropriate, and supported by the Digital Facilities Data and AI platform. 

¶ Improving uncertainty information, with a focus on improving the ACI uncertainty approach and 

developing methods to estimate forecast uncertainty without running computationally 

expensive process-based models. 

¶ Advancing machine-learning-based rainfall downscaling and correction, including further 

development and testing of U-Net-based tools to provide improved rainfall input for flood 

forecasting applications. 

Across all three activities, we will improve the robustness, reproducibility and applicability of the 

technical AI workflow, helping move the results towards higher Technology Readiness Levels (TRLs) 

and market projects implementation. These AI related development could, for example, be applied in 

European programmes, including Horizon Europe, Destination Earth, Copernicus and ESA, to improve 

compound flood impact forecasting and support climate adaptation. We will also continue to coordinate 

with Rijkswaterstaat under the AI Impulse Programme, contributing to the development of the next 

generation of RWsOS forecasting systems in the Netherlands.  

This Research Topic is supported by Programme Lines 4 and 2. 
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4 Resilient and healthy water and subsurface systems 
for humans and nature 

 
Figure 4.1 ï In this Figure missions and examples of research fields within the water and subsurface system are 
shown for moonshot Resilient and healthy water and subsurface systems for humans and nature. 

4.1 Scope 

Healthy water and subsurface systems are the foundation of life on Earth. They underpin human well-

being, biodiversity, food security, economic prosperity, and climate resilience. As these systems face 

increasing pressures from climate change, pollution, and competing societal demands, there is an 

urgent need to place the natural system at the heart of decision-making. We therefore strengthen our 

focus on biodiversity, ecosystem health, and the natural processes that sustain both nature and 

society. We generate the knowledge, insights, and solutions needed to strengthen healthy water and 

subsurface systems as the foundation for thriving ecosystems, resilient communities, and sustainable 

economies. 

 

The increased investment in this programme in 2027 reflects the growing urgency of addressing 

interconnected challenges related to water security, pollution, biodiversity loss, climate change and 

sustainable use of natural resources. Building on work initiated in previous years, the programme 

accelerates the development of integrated knowledge and solutions needed to support healthy water, 

subsurface and ecosystem systems in a changing world. 

4.2 Programme lines 

We work in programme lines on the three core dimensions of healthy systems:  

1. (ground)water and subsurface quantity ; 

2. (ground)water and subsurface quality ; 

3. biodiversity  and habitats in the delta. 
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We follow an integrative approach towards transitions in three landscapes:  

1. river basins  (including subsurface, groundwater, wetlands, streams, and lakes; 

2. coasts and seas  (including coastal areas, estuaries, seas, and oceans), and; 

3. the built environment . 

Six storylines where formulated that describe the desired outcomes in this moonshot. These are shown 

in the matrix of the research lines and landscapes in the Figure 4.2  and further elaborated on in Table 

4.1 including the research topics for 2027 that are considered per storyline. 

 
Figure 4.2 ï The six storylines on the impact pathways for an Integral approach of water and subsurface systems 
in landscapes in transition. 
 

Table 4.1. Storylines of the moonshot and the relation to the focus topics of 2027.  

Storyline  Focus topics 2027  

1. Pollution and healthy environment:  Towards zero pollution and healthy environments from 
source to sea  
We enable stakeholders to achieve environmental objectives and reduce pollution by translating 

system knowledge into actionable policies and interventions across the waterïsubsurface system. 

We drive integrated, cross-scale decision-making by combining models, monitoring and 

multidisciplinary insights into robust tools for governance and implementation. We deliver 

measurable impact through developing and supporting implementation of effective solutions and 

strategies that restore ecosystems and secure healthy environments for people and nature. 

Pollution; Health; 

Biodiversity; 

Governance  

2. Water security and droughts:  Towards water security for all; availability of sufficient water of 
adequate quality 
We enable decision-makers worldwide to allocate water sustainably and manage drought and 

water risks across scales. We deliver integrated system knowledge, tools, and models for cross-

sector water and subsurface management. We scale actionable, nature-based solutions that 

strengthen water security and resilience in diverse landscapes. 

 

Drought; Pollution; 

Health; Biodiversity; 

Governance  

3. Natural -system based approaches:  Adopting holistic natural-system approaches for natural 
resource management  
We enable governments to address water, climate and biodiversity challenges in an integrated 

way, translating system knowledge into actionable strategies and policies. By combining 

modelling, monitoring and governance approaches, we support robust decision-making, 

implementation and cross-border coordination. This delivers sustainable resource use, resilient 

landscapes and concrete pathways for transition with measurable impact on ecosystems and 

society. 

Drought; Pollution; 

Health; Biodiversity; 

Built environment; 

Governance; North 

Sea 
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4. Resilient and healthy built environment : Improving quality of life and environmental health 
in the built environment 
We enable governments to make robust, water and subsurface guided spatial decisions that 

improve urban resilience and environmental health. We deliver integrated knowledge, tools, and 

solutions (incl. digital twins and nature-based interventions) to anticipate climate impacts and 

enhance quality of life. We generate actionable insights on trade-offs in water, subsurface, and 

infrastructure systems, driving healthier urban ecosystems and sustainable resource use. 

 

Built environment; 

Pollution;  Health;  

Governance  

5. Biodiversity and habitat diversity:  Towards stewardship of nature; strengthening 
biodiversity and habitat diversity  
We enable stakeholders to make nature-inclusive decisions by turning complex water, subsurface 

and biodiversity dynamics into practical insights and digital representations of natural systems. 

Through innovative monitoring, modelling and digital twins, we provide the evidence base to 

anticipate change, guide interventions and strengthen ecosystem stewardship. This leads to better 

protection and restoration of habitats and biodiversity, supporting resilient ecosystems and 

sustainable societal development. 

 

Biodiversity; 

Pollution; Health; 

Drought; North Sea;  

Governance  

6. Sustainable marine transitions:  Making marine transitions sustainable  
We deliver the scientific foundation and integrated tools needed to steer sustainable transitions in 

increasingly multi-used marine and coastal systems. We enable policymakers and stakeholders to 

balance ecology and economy through evidence-based spatial planning, targeted measures, and 

effective governance arrangements. Through this, we support healthier marine ecosystems, 

safeguarded ecosystem services, and resilient use of the sea under climate and human pressures. 

 

 

North Sea; Pollution; 

Governance  

 

4.3 Research topics 

The research topics for 2027, with a brief elaboration of the research activities are: 

Drought effects and measures: This topic addresses understanding and managing drought impacts 

on water quantity, water quality, and biodiversity, while developing effective measures at both national 

and international scales. It emphasizes the Green Water concept, nature-based system approaches, 

operational drought forecasting, drinking water resilience, and the influence of large-scale climate 

phenomena such as El Niño on water systems. A key priority is integrating scientific knowledge, 

governance, and institutional arrangements to support proactive drought management across 

landscapes and transboundary cooperation between neighbouring countries. 

Pollution reduction: The focus on pollution addresses reducing pollution through advanced 

approaches such as mixture toxicity assessment, proxy methodologies, experiments, measuring and 

modelling of contaminant transport and fate, such as for PFAS and microplastics. Key priorities include 

risk-based management of diffuse micropollutants, innovative solutions for PFAS and plastics, and the 

integration of nature-based solutions such as constructed wetlands into international zero-pollution 

strategies. It emphasizes translating research into practice by supporting policy implementation, 

standardization, and uptake of results from EU projects, including SITO PS applications in the 

Netherlands and other EU member states.  

Biodiversity in the delta: This topic contributes to understanding and restoring biodiversity in delta 

ecosystems, with particular attention to groundwater-dependent habitats, habitat suitability, salinization 

impacts, and the interactions between abiotic and biotic processes. It aims to translate scientific 

knowledge into practical tools and area-based applications for nature restoration, nature-inclusive 

design, and cross-landscape ecosystem management, while building on insights from European 

Horizon research projects. A key priority is accelerating the use of AI, digital tools, and knowledge 

transfer into policy and practice to strengthen biodiversity recovery, societal impact, and the integration 

of water quality, ecology, and nature in decision-making. 

Health and the system: The focus on health explores the strong connections between water, human 

health, and ecosystem health through concepts such as One Health and Planetary Health, with 

attention to urban environments, WASH, and climate-related challenges. It addresses major health 

risks linked to water systems, including chemical pollution, pathogens, antimicrobial resistance, floods, 

and heat stress. For the link to floods, this topic connects to the moonshot on Making the world safer 



 

 

 

 

29 of 70  Activity Plan 2027 SITO Institute Subsidy (draft version) 

30 September 2026, Draft 

from flooding. A key priority is developing integrated approaches that connect water management, 

biodiversity, climate adaptation, and public health outcomes. 

Guiding principles built environment: This topic advances water, subsurface and ecosystems as 

guiding principles for spatial development by integrating water quantity, water quality, biodiversity, soil 

health, and ecosystem functioning across urban and rural environments. It explores conditions for, and 

consequences of taking water, subsurface and ecosystems as starting points for spatial planning and 

long-term resource use. It emphasizes quantification, circular water systems, nature-based solutions, 

and models and economic evidence to support decision-making in national and international contexts. 

A key priority is developing integrated, place-based approaches that connect water, subsurface and 

nature, in the built environment, while learning and sharing experiences from regions around the world. 

North Sea development: This topic repositions nature and biodiversity as leading conditions for 

marine and coastal development in the North Sea, integrating ecology, water quality, governance, and 

digital technologies into ecosystem-based planning and decision-making. It focuses on spatial 

transitions and adaptation to climate change in the North Sea through integrated assessment 

frameworks, data science, digital twins, AI-supported modelling, and the explicit evaluation of trade-

offs between nature, energy, food, security, and other societal objectives. A key priority is translating 

system knowledge into operational decision support and innovative government arrangements that 

enable resilient, nature-inclusive transitions in the North Sea, a key question is how to consider nature 

as a boundary condition, and not as an afterthought for spatial planning. This topic connects to the 

moonshot on Climate neutrality and energy transition. 

Governance for resilient systems: This topic is on research into transformative governance within 

the specific context of this moonshot. It focusses on developing innovative governance arrangements 

that ensure knowledge not only reaches policy audiences, but also translates into and influences policy, 

legislation, regulation, and practice. It will help translating research into policy and governance, so that 

knowledge from Horizon Europe and other projects supports the implementation of major European 

initiatives such as the Water Resilience Strategy, Soil Monitoring Law, and Water Framework Directive. 

It will help identify and develop governance arrangements needed to fully integrate chemical and 

ecological water quality into delta-planning and delta-decisions. Key priority is connecting scientific, 

technical, economic, and governance knowledge across themes such as drought, water quality, and 

coastal systems to strengthen evidence-based decision-making and societal impact. 

  

A number of (ongoing) collaborative projects are cofinanced from SITO-IS in this moonshot. These 

comprise, amongst others, projects for Horizon Europe, NWO, NWA, and TKI.  

In several projects, we will work in field labs that bring stakeholders together in co-creation settings to 

develop and apply knowledge for complex water and subsurface challenges. Here we connect short- 

and long-term perspectives by integrating insights on water quantity, water quality, biodiversity, and 

the economic implications of interventions. In national and international collaborations, these labs 

accelerate the translation of scientific knowledge into practical solutions and decision-making. 
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