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LABORATOIRE : Laboratoire de Météorologie Dynamique

SUJET DU STAGE :  Simulation of convective storm outbreaks on Jupiter

COORDONNEES  DU RESPONSABLE :
Nom – Prénom : GUERLET Sandrine
Adresse: Sorbonne Université, 4 Place Jussieu, LMD couloir 45-55, 3e étage

Téléphone :
E-mail : sandrine.guerlet@lmd.ipsl.fr

NATURE DU SUJET :

Théorie 		   	Pas du tout		Un peu	Beaucoup
Modélisation num.		Pas du tout		Un peu		Beaucoup
Expérimentation		Pas du tout		Un peu		Beaucoup
Analyse de données		Pas du tout		Un peu		Beaucoup
Instrumentation		Pas du tout		Un peu		Beaucoup


SUJET :

Jupiter's turbulent atmosphere is the site of significant convective and storm activity, manifesting as small-scale plumes (towering clouds 50 km high); small white spots that can quickly distort into filaments of complex morphology; as well as much larger mesoscale complexes spanning thousands of kilometers. These phenomena, often associated with lightning activity, are most likely powered by latent heat release from water condensation and triggered by heat released from the interior of the planet.
Here we propose to use a 3D Cloud Resolving Model, a non-hydrostatic dynamical model of Jupiter’s weather layer, to gain insights into the mechanisms triggering and shaping these storms. This type of model covers a local domain (a few hundred of km, 0.2 to 0.4° on Jupiter) at a high spatial resolution (~2-3 km), allowing to resolve small convective plumes.
This model, inherited from an Earth model (WRF) has been already successfully applied in our team to Mars, Venus, Titan and more recently to Uranus and Neptune [Clément et al., A&A 2024, https://arxiv.org/abs/2409.02091].
The goal of the internship is to apply this model to Jupiter and run different simulations to first, benchmark the model with test cases and then, study the influence of different forgings, such as the internal heat flux, varying incoming insolation, and atmospheric initial conditions (temperature and humidity profiles), on the storm’s properties.
These simulations will be used to study the properties of convective plumes: their size (horizontally and vertically), intensity (velocity of updraft and downdrafts), frequency, lifetime, etc.

This internship is thus at the interface of atmospheric sciences, fluid dynamics and planetary science / astrophysics, and students from any of these fields can apply. A motivation for a research approach based on numerical modeling will be appreciated.
This internship has many potential applications and could be continued over the course of a PhD, pending funding is obtained. Apart for the above studies, other long-term perspectives are: 1) Extending this work from local to regional scales (ie studying the formation and evolution of larger complex cloud systems, the influence of large-scale background conditions such as temperature, wind and humidity horizontal and vertical gradients) and/or 2) Studying the influence of small-scale storms on Jupiter’s large scale circulation (eg. the alternating zonal winds and the large scale polar cyclones), with the help of a Global Circulation Model that we also develop. This work will help interpret existing observations from the Juno spacecraft and future ones by JUICE.


POURSUITE :
Ce stage peut-il donner lieu à un sujet de thèse ? 
Oui tout à fait (voir description du stage). Le financement n’est pas encore acquis mais sera demandé à l’école doctorale et d’autres agences de financement (dont le CNES : sujet déjà déposé à l’appel d’offre 2026).

Noter que le stage de M2 peut être totalement indépendant du sujet de thèse.


 



