Cellular approach and accurate large scale
environment simulation
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Needs to understand climate change effects:
flood, fire, insect swarms... and evolving
environment: sea level, weather patterns,
ecosystems.

Fig 1. Harmful Algal
Blooms (HABs) [4] are
bound to change of
temperature and water,
producing toxic or
harmful effects on
people, fish, shellfish,
marine mammals, and
birds.
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Fig 3. India floodings: 1.000.000 people
displaced, and deaths >400 reported
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Cellular Automata
(Structures, rules)
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Fig 2. Brown
Planthopper, insect
swarms, 1mpact on
rice field in
Vietnam| 3]

Fig 8. Workflow for simulation system

Flood and Radio Coverage Simulations

Fig 4. California has 149 million dead trees

in 2018
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theoretical model behaviour. |||III |II thousands of CUDA cores. CPU (MPI) with clusters.
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behaviour. Other parameters too : population density, soil composition, people activity.

- Modeling large areas will induce partitioning based on these characteristics. o , | o , |
Tab 1. Execution times for flood simulations Tab 2. Execution times for flood simulations

which are performed on Linux Ubuntu PCs with which are performed on Linux Ubuntu PCs with
DATA ANALYSIS Cuda [2]. MPI evaluation on 3 nodes.
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CHALLENGES/PERSPECTIVES
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 data - Multiple targets computation solution: CPU, GPU, MPI.

classification . .

to layers - Real world applications.

LR - Parallel load distribution related to data complexity/requirements.

- Data diversity and Open Data [5] access from cells.
- Integrating of remote detection and ground sensor.
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i B 4 | b - Modeling of fluid dynamics and computing methods for Biosystems applied to water
management and monitoring in system model.

Step t
Fig 6. Initial cell system at step t, center is partition data, based on parameters: region, map color, elevation...
processed step by step with a management of margin dependencies. ACKNOWLEDGEMENTS
Cellular automata example: rain Transition Rules: , ,
L P . This work is developed as a contribution to the Nano satellite MICAS project
Data space is divided into tiles, zone - The water quantity of each central cell . .
: .. . . . involving people from Lab-STICC, UMR 6285, IUEM, UMR 6358, Can Tho
character, elevation,... processed step distributed to its neighbors at each time L . . .
by step, independently, with a step based on Equation 1, 2 university from Mekong Delta, Vietnam. MICAS is funded by Region Bretagne.
management of margin dependencies. - A minimization algorithm based principle
D of a dynamic system has proposed to REFERENCES
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Eq 1. Propagation time (T.) and water quantity

from central cell to its neighbors (f) South [4] Mouhamed Ndong, David Bird, Tri Nguyen-Quang, Marie-Laure De Boutray, Arash Zamyadi, et al,
, o ﬁ Estimating the risk of cyanobacterial occurrence using an index integrating meteorological
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h,: The water depth in central cell [5] Guogqing Li, Jing Zhao, Virginia Murray, Carol Song, and Lianchong Zhang, Gap analysis on open
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avg: the sum of water quantity of cells divide count of its neighbor
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