
What is Danube Data Cube (DDC)?
It is a Regional Data Exploitation Platform built on and following the logic of the Euro Data Cube (EDC) infrastructure, a 
computational environment reflecting the Digital Twin Earth concept of the European Space Agency to support sustainable 
development.
DDC is a cloud-based platform with data and analysis tools focusing on the Danube Basin. As a regional platform service, it 
demonstrates the data cube technology's data storage and analysis capabilities, maximizing the benefit of the synergy of 
satellite and ancillary data with dedicated analysis tools. The DDC concept includes extensive Machine Learning capabilities, 
including analytical tasks and decision support algorithms. One of the key themes of the platform is water management, from 
regional strategy and public information to field-level irrigation management.
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DDC’s main goals and features

A tool to create a shared understanding and facilitate cooperation between authorities 
and research institutions about the region's hydrological and water management 
issues.  For research purposes, analysis-ready data is provided in datacube format for 
the whole region. 
The platform supports jupyter labs, which means that proprietary algorithms can also 
be implemented and tested easily in the cloud.
DDC offers a sandbox with a graphical user interface (Figure 1.), where users can try 
out different irrigation strategies under specific weather conditions. Irrigation 
strategies can be tested on historical and simulated data and even on real-time 
forecasts. Given the increasing unpredictability of weather conditions and climate in 
general, such a tool significantly impacts water usage efficiency.

Figure 1. DDC sandbox with GUI for evaluating irrigation 
strategies at field level

Two current showcases, focusing on the theme of water management: 

1 – A tool for regional analysis and research
2 – Field level application for improving irrigation planning and efficiency

For research purposes, we provide:
 direct access to our datacube, which 

contains satellite data with 
meteorological and soil data in an 
analysis-ready format

 a library of algorithms for DDC regional 
analysis is already available on the 
platform.

 access to our irrigation sandbox for 
interactive experimentation

 a training environment for AI agents
 already trained AI agents

AquaCrop Sandbox
Irrigation optimization on field level

AquaCrop Sandbox is an online irrigation planning 
tool that utilizes state-of-the-art datacube 
technology to provide real-world historical and 
prediction data to test irrigation strategies. 
AquaCrop Sandbox follows the Digital Twin 
paradigm, as we combine our Dynamic Data Cubes 
with FAO's AquaCrop model to run "what-if" 
scenarios. 
AquaCrop Sandbox automatically gathers all the 
relevant real-world data that is needed for the 
AquaCrop model to provide a precise biomass and 
yield forecast according to the given irrigation 
schedule. We provide a graphical interface on the 
DDC platform where users can experiment manually 
with the solution. Users can define the Area of 
Interest and provide an irrigation schedule for a 
specified time interval. 
Beyond manual experimenting, we are in the 
development phase of a training environment for AI 
agents. Agents are trained for a specific agricultural 
field with real-world data to solve irrigation issues in 
real time on that particular field. 
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