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Environmental & biodiversity monitoring
Examines technologies for continuous observation of 
water quality, microorganisms & conditions (holographic 
microscopy, integrated biosensors, biofouling 
prevention).

Digital twins & simulation technologies
Models reproducing hydrological, mechanical, electrical 
& control-system behavior supporting forecasting, 
plant-grid interaction, and scenario evaluation.

Predictive maintenance & health monitoring
Sensors, machine-learning models, and robotic systems 
to identify equipment degradation, inspect hard-to-
access assets, and drive proactive decisions.

Forecasting, hydrology & optimisation
Tools predicting water inflow, organizing hydrological 
data, and guiding plant operations within efficient 
decision-support frameworks.

Cybersecurity, data exchange & IoT systems
Digital infrastructures ensuring safe, interoperable 
operations via context-aware IoT models, federated data 
architectures, and security protocols.

Advanced visualisation, AR & field innovations
Tools enhancing asset inspection and human-machine 
interaction featuring augmented reality applications for 
streamlined field operations.

Core digitisation technologies tested
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o During our project, we tested different digitisation 

technologies across 3 diverse Uses Cases.

o 3 uses cases with different plants and different 

operational needs.

o One solution that fits all is rare. Taylor-made solutions are 

required. 

o One common denominator across the implementation 

of technologies was availability of data.
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Digitisation- from innovation to implementation
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o Environmental and biodiversity monitoring increases 
awareness of water quality, microorganisms, 

reservoir conditions, and biofouling risks. 

o Real time monitoring and automated, portable 

sampling systems can reduce the cost of sampling 
and the time of water analysis from days to minutes. 

o However, accuracy and reliability of the systems 

require large amounts of data for ML training

o Monitoring data can be then used to train models 

that can make correlations between HPP operation 

and water quality change
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Lessons learnt- Environmental and 
biodiversity monitoring
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o Traditionally, hydropower operators have relied on approaches based on 

historical data (such as using the historical mean as a predictor) to
anticipate water inflows.

o To overcome the limitations of backward looking data, a physically-based 
hydrological modelling and forecasting operational service has been 

deployed.

o Once again to develop such models it requires data:  
o by combining meteorological data (including ground station data and 

weather forecasts), 

o snow cover satellite images
o historical hydropower system data (reservoir volumes and turbined flow 

timeseries)

o Inflow forecasts achieved an average reduction of error of approximately 

70% (overall, considering all the monthly-issued forecasts) compared to the 
baseline historical mean predictor.

○ HPP operators implementing inflow forecasting should prioritise the 
deployment of physically-based hydrological models combined with 

weather forecasts.
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Lessons learnt-Hydrological and Forecasting Models
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● Hydropower data integration relies heavily on proprietary silos or non-semantic 

formats, making it exceptionally difficult to link physical infrastructure with 
modern digital tools.

● NGSI-LD data models were used specifically designed for the hydropower 
sector

● Instead of forcing all data into one centralised location, a federated 

architecture was developed, ensuring all sites speak the same “data 
language”, allowing systems to interact across a distributed network.

● Organisations wanting to replicate this architecture must use standardised 
metadata and NGSI-LD models from the start to ensure that the federated 

exchange remains scalable as more sites are added

● The greatest challenge is achieving a balance where security is tight enough to 

stop threats but flexible enough not to disrupt critical, real-time operations.
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Lessons Learnt-Federated Data Exchange Architecture and 
data models 
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Visit the Di-Hydro website, where you’ll find all the Di-
Hydro Materials, such as flyers, reports, our newsletter 

issues, as well as what they say about Di-Hydro around! 

Di-Hydro Website: https://dihydro-project.eu/

Follow us also on LinkedIn: 

https://www.linkedin.com/company/di-hydro-project/

Check out the Di-Hydro Podcast Series:

https://youtube.com/playlist?list=PLna5U7-
OPgOtFKTmZXYVby8mP_Daibnwh&si=5n1tL1Ikj0KBLZIZ

Subscribe to our LinkedIn Newsletter: 

https://www.linkedin.com/build-relation/newsletter-

follow?entityUrn=7406647955916541952

Follow Di-Hydro!

7

Check out the
Di-Hydro Innovation Handbook, 

featuring the main results from 

the project!
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