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I.​ Introduction 

Agencies began systematically collecting 
water-related data as early as the beginning of 
the 20th century, gradually adapting their 
methods to technological advancements. The 
Dutch model of water data management is 
distinguished by its methodical approach and its 
capacity to integrate various types of 
environmental data, making it particularly 
well-suited to the country’s unique challenges. 

These data also play a key role in agriculture, a 
vital sector of the Dutch economy, where precise 
water management is essential to maximize yields 
while minimizing environmental impact. The 
meticulous collection and analysis of water data 
thus make it possible to optimize irrigation and 
manage water resources sustainably, ensuring 
agricultural productivity in the face of climate 
variability. Data management is therefore 
essential not only for the daily operation of water 
infrastructure but also for long-term planning in 
light of current and future environmental 
challenges. 

 
II.​ Role of Water Data in the 

Netherlands 
 
Water agencies in the Netherlands coordinate the 
collection and analysis of data in collaboration 
with other governmental bodies, relying on data 
collection practices that are both comprehensive 
and precise. This approach enables proactive 
responses to water resource management needs, 
while taking into account flood protection, water 
quality, and sustainable development objectives.  
 

A.​ Types of Data Collected 
 

The water data collected by Dutch water agencies 
are categorized into several main groups: 
 
 
 
- Legal Data: Includes datasets required by 
legislation, such as INSPIRE data and those under 
the Water Framework Directive (WFD). 
- Geographical Information: Includes 
infrastructure features such as dikes, as well as 
other major hydraulic elements.  
- Time Series Data: Includes continuous 
measurements such as water quality, water levels, 
and temperatures, which are vital for 
environmental monitoring and flood forecasting.  
- Documentation: Includes administrative 
documents related to project management and 
regulatory compliance. 
 

 
B.​ Responsibility for Data Collection 

 
Dutch water agencies are responsible for 
collecting water data, using advanced technologies 
to ensure the accuracy and reliability of 
information. These technologies include IoT 
sensors, drones, and satellite-based remote 
sensing systems, which enable real-time data 
collection over large geographic areas. For 
instance, the use of drones equipped with 
multispectral and thermal sensors has improved 
water quality monitoring and the detection of 
leaks in hydraulic infrastructure (CORDIS, 2020). 
Moreover, the integration of IoT sensors in water 
distribution networks facilitates early detection 
of anomalies, thereby contributing to more 
efficient water resource management (Numalis, 
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2024). These data collection methods are essential 
for maintaining the balance between human 
needs and the conservation of aquatic ecosystems 
in a densely populated and heavily industrialized 
country like the Netherlands. 
 

C.​ Collection Methods 
 
Advanced technologies such as IoT sensors, 
drones, and satellite-based remote sensing 
systems play a crucial role in collecting water data 
in the Netherlands. IoT sensors enable real-time 
monitoring of water parameters, thus facilitating 
early anomaly detection and proactive resource 
management (Ubidots, 2023). Drones equipped 
with multispectral sensors offer increased 
flexibility to monitor hard-to-reach areas and 
collect precise data on water quality and 
infrastructure. Satellite remote sensing systems 
provide wide coverage, enabling large-scale 
monitoring of water level variations and the 
detection of flood risks (World Bank Blogs, 2022).  
 
Thus, these collection methods are critical to 
maintaining the balance between human needs 
and the conservation of aquatic ecosystems in a 
densely populated and industrialized country like 
the Netherlands.   
 
 

III.​ Data Standardization 
 
Data standardization refers to the process of 
harmonizing information to ensure uniformity, 
accuracy, and ease of exchange. This process is 
essential for the effective management of water 
resources in the Netherlands, offering a 
systematic approach that ensures consistency and 
precision in the information collected. This 
standardization also facilitates the sharing and use 
of data among different agencies and 
stakeholders. 
 
 

A.​ Standardized Data Models 
 

Dutch water agencies adopt several standardized 
data models to harmonize water information 
management. Among these models, Aquo stands 
out as a reference for water management, 
providing a common language for information 
exchange among sector organizations.  
 

The DAMO model supports the management, 
updating, and accessibility of databases on 
topics such as water systems and flood defenses, 
while HyDAMO focuses on hydraulic 
information related to structures for their 
management and maintenance.  
 
These models structure and standardize all 
collected data, ensuring accessibility and usability 
by various agencies and partners.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B.​ Advantages of Standardization 
 
Data standardization offers several key 
advantages, including improved efficiency in 
water resource management. It enables quick and 
accurate analyses, which are crucial for 
monitoring water quality and managing 
hydraulic infrastructure. It also enhances 
collaboration among water agencies, 
governmental authorities, and other stakeholders 
by using common formats and protocols — 
especially beneficial for joint projects or 
emergency responses.  
 
 

C.​ Implementation and Management 
 

The adoption of these standards requires close 
and ongoing coordination among various water 
agencies and their governmental and sectoral 
partners. Agencies must not only ensure that data 
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comply with current standards but also protect 
them from potential risks. Regular system updates 
and continuous staff training are therefore 
essential to maintaining the integrity and 
effectiveness of the standardization system.  
 

IV.​ Open Data 
 
The implementation of open data systems by 
Dutch water agencies represents a significant step 
toward more transparent and accessible water 
management. Open data not only supports 
better decision-making but also encourages 
greater public and stakeholder participation in 
water resource management. 

A.​ Data Sharing and Storage 
 
Dutch water agencies publish a wide range of 
open-access data, including information required 
by directives such as INSPIRE and the Water 
Framework Directive (WFD). These datasets 
include geographical information such as the 
location of dikes, as well as time series 
detailing water parameters like quality, levels, 
and temperatures (PDOK, 2017).  
 
They are stored and shared via platforms such as 
the Open Data Portal (PDOK, 2024), as well as on 
water agencies’ websites, making the information 
easily accessible to all interested parties — 
including farmers. For the agricultural sector, 
these data are crucial, as they provide 
information on water availability for irrigation, 
flood risk management, and water quality, 
enabling more sustainable agricultural 
practices. In particular, access to water forecast 
data allows farmers to better plan irrigation and 
reduce water use during droughts. 
 
 

B.​ Impacts and Benefits of Open Data 
 
The adoption of open data by Dutch water 
agencies has significantly reduced their 
workload by decreasing the number of 
information requests, allowing users to 
directly access the data they need. This 
increased transparency has strengthened public 
trust in the involved governmental organizations 
(European Data Portal, 2020). 
 
For the agricultural sector, the benefits of open 
data are tangible. For example, data from the 
Actueel Hoogtebestand Nederland (AHN) on 

terrain elevation and drainage systems helps 
farmers better understand the topography of 
their land and plan more efficient irrigation 
techniques (AHN, 2024). Access to this 
information optimizes water distribution, reduces 
runoff-related losses, and improves resilience to 
climate risks. 
 
Moreover, the availability of open data enables 
researchers and agricultural companies to 
develop decision-support tools for precision 
farming. For instance, digital applications can use 
real-time water data to advise farmers on optimal 
irrigation timing or on measures to prevent flood 
damage. These applications enhance the efficiency 
of agricultural practices, ensuring optimal water 
use and contributing to the sector’s sustainability. 
By making these data available, water agencies 
contribute to the creation of a more transparent 
and efficient resource management 
ecosystem, directly supporting key actors such as 
farmers in their sustainable development efforts. 
 
 

V.​ Impact of WUR (Wageningen 
University & Research) Research on 
Data Standardization and Open 
Data 

 
A.​ Support for Data Standardization 

 
WUR plays a central role in water data 
standardization in the Netherlands, working 
closely with water agencies to harmonize 
methodologies and ensure comparability of 
collected data. This collaboration is essential for 
large-scale analysis and for the development of 
models such as DAMO and HyDAMO, which 
integrate variables related to agriculture and 
biodiversity (Wageningen University and Research, 
2024). 
 
 

B.​ Use of Open Data for Innovation 
 

Research conducted at Wageningen relies 
heavily on open data systems established by 
water agencies. These data allow researchers to 
conduct large-scale studies on water quality, soil 
management, and the environmental impacts of 
agricultural practices. Based on these insights, 
innovations have been developed — such as 
decision-support tools that help farmers take 
specific measures based on local water conditions. 
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VI.​ Conclusion 

 
Water data management in the Netherlands is a 
model of successful integration between 
technology and standardization in the stewardship 
of natural resources. Through systematic 
collection, rigorous standardization, and the 
implementation of open data systems, Dutch 
water agencies have optimized water 
management in response to environmental and 
climate challenges. These efforts not only protect 
infrastructure and populations from flooding but 
also support key sectors like agriculture by 
improving irrigation availability and efficiency. 
 
Open data has also fostered a more inclusive 
collaboration environment, making water 
information accessible to a broad range of 
stakeholders, from farmers to researchers. This 
paves the way for more innovative water 
management, where new technologies and 
cross-sector partnerships can emerge to meet 
future challenges. The future of water governance 
may thus become even more resilient, 
collaborative, and sustainability-oriented — 
benefiting society as a whole and future 
generations. 
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