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Surrogate AI models aim to mimic the behavior of a numerical model using AI
methods. The main advantage is that they can be much faster than the models
that were used as their data-source.

The AI models need to be trained on training data. Numerical models are very
efficient in generating the training data, which has many benefits. The main benefit
is that numerical models can create a full set of all relevant parameters at all grid
points. In contrast, measurements in the field are generally sparse in space and
time, and limited to only a subset of the relevant variables.

Still, there is much to be gained from the measurements, since numerical models
generally have systematic errors, and the approximations by the AI modeling tends
to add to these biases.

In this project we aim to include measurements into the surrogate AI modeling.
We foresee at least two useful approaches. The first uses transfer learning, where
the AI model is first pre-trained on the numerical model data, and then fine-tuned
using the measurements. The second approach uses data-assimilation to include the
measurement into the dataset used for training. Such a combined ”model+data”
product is often called a re-analysis. In addition to these methods there may be
more. These technique will be applied to a storm surge model for the North Sea.

Deltares is an independent Dutch knowledge institute, working on innovative solutions in the field of water
and subsurface. Its main focus is on deltas, coastal regions and river basins. It works for national and interna-
tional projects, on topics about climate change, early flood warning, water supply, sea level rise, energy transition,
future-proof infrastructure, resilient cities, etc. For more information please see https://www.deltares.nl/en
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