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A digital twin using 3D models for flood prediction is a virtual It leverages advanced modeling techniques, including
replica of a physical system, integrating real-time and Al and physical models, to predict water flow and
historical data to simulate and analyze potential flood inundation patterns accurately. This enables proactive
scenarios. decision-making and effective disaster management

by visualizing and assessing the impact of various
flood mitigation strategies.

We have generated this digital twin using CARS, which processes very high-resolution satellite images to create a
digital surface model. This model is integrated with ExtremeXP's Al-driven flood prediction module, trained with
both physical and in-situ data, to simulate local flood scenarios.

CARS

A satellite multi view

stereo pipeline |
- Key features of CARS include: Resampling

the image processing chain of the CO3D
satellite mission.

CARS is an Open Source tool for * Open source (Apache v2)

generating 3D models. It creates Digital * Scalability: all processes are tiled

Surface Models from pairs of images. and parallelized _ .
CARS is designed for mass production and * Modularity: ability to use plugins
is highly scalable, capable of being used to Ut_'“Ze_ its pipelines,

on both high-performance computing applications, and geometry

(HPC) systems and personal computers. library |

CARS is the core of 3D reconstruction in

k—{@ ExtremeXP proposes a new paradigm for data analytics. This paradigm consists of
(’. \ experimentation-driven analytics, to provide accurate, precise, fit-for-purpose, and trustworthy data-
|\ ] driven insights via evaluating different complex analytics variants, considering end users’
- preferences and feedback in an automated way.
D

CS Group oversees one of the use case: the prediction of flash flood in urban areas. Originally, an
hydrodynamical model built with DassFlow2D is used to forecast, yet, because of its slowness and
complexity to set up, the development of an Al-based model was realized to ans ne operational
needs for the city of Nimes specifically. Thanks to ESPADA system and LiDAR HD ysical
model can modelized past flooding events in Nimes. This data is then used to tr At
surrogate model.

oding prediction in Nimes, using LiDAR data in ExtremeXP project. n the left, the prediction by the Al model and on
ight the ground truth modelized by the hydrodynamical model.
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Predicting Flood Risks in Toulouse: A Digital Twin Approach with
CARS and ExtremeXP—="
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The objective of this digital twin'is to predic-‘abe@;,'
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scenarios. For our example,,j’\'/ve are using Toulouse,
Our digital twin for flood prediction involves several steps: > oz,
« Retrieving one or more stereo pairs of Pleiades images of Toulouse. N, T
- Classifying the images to identify buildings. -
 Generating a classified 3D model using CARS. |

- Defining a storm scenario.
- Simulating the scenario on the classified 3D model generated by CARS using the surrogate model.. = -
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On the side of ExtremeXP, LiDAR HD are replaced by CARS. The inference on Toulouse highlights
several aspects of the trained model. First, Toulouse has narrower streets than the catchment used to LN K5 e A
train the model. In addition, it would be interesting to obtain the building mask from the footprint S ’ = < s A
rather than from aerial data, to identify an open courtyard to a closed one for example. : : il SHTE

FIooing prediction in Toulouse, using Pleiades images, CARS, and ExtremeXP
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