Next Generation Hydro Software
Current developments

Deltares is working on the integration and improvement of its hydro software: the ‘Next Generation Hydro
Software’. With this new, advanced software, water managers and modellers will be able to carry out
their modelling better, faster and cheaper. Major technological innovations are the new computational
core, which allows for a flexible mesh, and the user-friendly, open modelling environment.
Introduction
The Deltares hydro software has been leading the way
for decades and it is used throughout the world by
water managers, modellers, businesses, and research
institutes. Since 2011, a number of packages have
been integrated and have undergone a fundamental
technological overhaul as part of the ‘Next Generation
Hydro Software’ projects. The strength of the new
hydro software is in the new computational core,
which works very fast and runs on a flexible mesh, the
user-friendly user interface and the open modelling
environment.
The benefits
What are the benefits of the new hydro software for
users? In short:
• it has a new, powerful computational core that
works faster than the current version;
• the powerful computational core can provide an
integrated model of the water system, from source
to sea;
• the new computational core supports a flexible
meshes, resulting in a realistic and reliable
representation of the flow;
• the improved computational core allows for very
large and complex models;
• a map of the area is continuously present, so all
the measures affecting the catchment are visible at
a glance;

• the open modelling environment makes it possible
to link several models;
• the new software is more closely tailored to the dayto-day working practice of water system modellers;
• water managers can take better decisions on water
management issues.
The new software is highly user-friendly and more closely tailored to
the day-to-day working practices of water system modellers.

Developments
Recently, major progress has been made in the
development of the Next Generation Hydro Software.
Which improvements have been achieved so far?
1. SOBEK 3
The first Next Generation Hydro Software product to be
released this year is SOBEK 3. It comprises a number of
improved modules from the present version of SOBEK,
namely D-Flow Open Water, D-Rainfall Runoff Open
Water, D-Water Quality and D-Real Time Control. In
these modules, the user interface, the editing of the
area and the control model have become considerably
faster and more user-friendly.
The changes per module:
• D-Flow Open Water
Application: Simulates currents in rivers and canals,
and calculates the speed, quantity and level of the
water.
Improvement: This module can be used to calculate
linear water systems: rivers, canals, wetlands and
urban waters. The impact of measures and conditions
is shown on a map, so that water managers can
assess the situation quickly and easily.
• D-Rainfall Runoff Open Water
Application: Shows the runoff of rainfall to surface
water so that managers in rural and urban areas can
adjust the water regime.

SOBEK 3 makes editing of river network and a catchment a lot simpler.

Improvement: Developments in rainfall runoff are
mapped out clearly in the new user interface, quickly
providing a picture of the impact of measures on
runoff. The module efficiently exploits GIS information
to build up the model of the catchment.
• D-Water Quality
Application: Shows the water quality, and how it
develops in a catchment under particular conditions.
Improvement: The water quality module comprises
900 different chemical processes affecting water
quality. Users can also input and calculate customs
substances and water quality processes. The impact
is visible immediately.

Improvements to the user interface: all information about the area is visible.

Flow diagrams make the modelling of control systems much clearer.

• D-Real Time Control
Application: Controls the structures such as sluices,
weirs, pumps and pump stations.
Improvement: The interaction between the control
rules is shown in a clear graphic display, making
the module suitable for complex systems. Modelling
control has been made much clearer thanks to the
new computational core, which quickly establishes a
picture of the impact of any measures.

Hydrodynamics is the first element to be coupled to
flexible meshes. Morphology, wave models and water
quality will be linked up in the future.
The flexible mesh is being developed under the name
D-Flow Flexible Mesh. The various components are
being tested and refined in pilot studies in delta areas
with complex problems. For instance, the 2D software

Availability
SOBEK 3 will be available later this year in
combination with a range of service packages. The
implementation of the new software will affect the
work of the modellers who use it and therefore it will
be introduced gradually. In the near future, modules
will be available for morphology and flood simulation.
2. Flexible Mesh
As well as the improved version of SOBEK 3, we are also
working on the development of a new computational
core. The new computational core runs on flexible
meshes, making it possible to produce a detailed
mesh that clearly shows the characteristics of the
water system. The entire water system can be shown
in 1D-2D and in depth. This results in a realistic
picture of the entire catchment so that the impact of
measures can be calculated at every level.
This makes the new software particularly suitable
for integrated studies of catchments. The current
software usually shows rivers and flood plains in 1D2D, whereas coastal waters are also modelled in depth
(2D-3D). The new software makes a combination of
1D-2D-3D possible.

The flexible mesh makes it possible to design the entire water system
in either 1D-2D or in depth with the right level of detail, resulting in a
realistic model of the entire catchment.

is currently being validated in locations including San
Francisco Bay and the Mahakam Delta. The first 3D
implementations will see the light at the end of this
year.
Suitable pilots can be communicated to
nghs@deltares.nl

3. Open source software
Deltares has an open software policy that focuses on
partnership and sharing knowledge. The policy was
launched on 1 January 2011 with the publication
of the source codes for the flow, morphology and
waves modules of the widely used hydro software
package Delft3D. It will be followed gradually by
the computational core for water quality (DELWAQ)
and the pre-processing tools for generating grids
(RGFGRID) and editing grid data (QUICKIN).
The Next Generation Hydro Software will also be
made available in the near future as open source
software. This is a gradual process: the first step

involves establishing a community based for each
software package.
The source codes of the open source software can be
downloaded from the open source portal. Users and
researchers can then make their own developments.
A discussion forum has been launched on the open
source site where users and developers can get to
know each other, exchange information and have
discussions (http://oss.delft3d.nl).

More info: nghs@deltares.nl

Under development
By end 2013 the visualisation of the results
will be available in 3D. At present it is only
available in 1D and 2D.
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Throughout the world, we work on smart solutions,
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