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Sujet du stage : 

Context: 

The overall goal of this internship project is to better understand the recent extreme flooding that occurred in early 

2024 in the Congo River Basin (CRB) using remote sensing, specifically satellite altimetry, including newly available 

Surface Water Ocean Topography (SWOT) data. 

The CRB is one of the most important river basins in the world due to their strong interactions between the surface and 

the atmosphere, playing a crucial role in the local, regional, and global hydrological and biogeochemical cycles 

(Nogherotto et al., 2013). In addition, the CRB constitutes a major water resource for the human population livelihood 

within the basin, with 80% of the population relying on the CRB inland waters (Inogwabini, 2020), making them 

particularly vulnerable to future changes in the water cycle. For instance, extreme events such as droughts and floods, 

have been exacerbated in the region during the last decades, both due to anthropogenic activities and climate change 

impacts (Karam et al., 2022). Affecting more than 10 million people since 1960, evidencing the vulnerability of the 

CRB to events, particularly the large floods of 1960, 1997 or 2020. It has also been evidenced that the seasonality of 

floods is particularly associated with large-scale phenomena such as the ITCZ or ENSO, involving El Niño or La Niña 

events (Bola et al., 2022; Wongchuig et al., 2023). In particular, the recent flooding in the CRB in early 2024, 

considered, according to the World Meteorological Organization, to be the worst flooding already recorded in at least 

60 years. In which, according to the United Nations Office for the Coordination of Humanitarian Affairs (UN OCHA), 

approximately 1.8 million people within the 9 countries covered by the CRB were affected. 

Despite its major importance, the CRB is one of the least studied river basins aggravated by the lack of comprehensive 

and maintained in-situ data networks thus a poor monitoring that prevents a proper understanding of its large spatial 

and temporal hydrologic- hydrodynamic variability (Alsdorf et al., 2016; Laraque et al., 2020). This is mainly due to 

the challenging access to vast central swamp areas, poor terrestrial infrastructure, and the basin's division across 

several countries affected by recurrent conflicts, insecurity, and persistent health issues (Bola et al., 2022). However, 

satellite-based remote sensing now offers unprecedented capabilities to observe the terrestrial water cycle for 

groundbreaking developments and scientific advances (Fassoni‐Andrade et al., 2021). Among these observable 

variables from space, river water level is important as a potential predictor of flooding, for example, and with 

thousands of virtual stations providing information on its variation, especially using nadir altimetry (Cretaux et al., 

2023; Silva et al., 2010). However, there are still some limitations in terms of spatial and temporal coverage, which 

can now be overcome with the Surface Water and Ocean Topography (SWOT) mission with better accuracy and 

coverage due to the characteristics of its interferometric sensor (Fu et al., 2024; Rodriguez et al., 2017). 

Objectives of the stage: 

This new context brings new opportunities to investigate and reveal the characteristics of surface water dynamics 

during this 2024 extreme flooding in the CRB. Therefore, it opens new major questions: What has been the spatio-

temporal variability of river levels in the CRB? How much is the advantage of using SWOT data compared to radar 

altimetry in terms of spatial and temporal coverage of the large CRB flood in 2024? How is this spatial distribution of 

river level impacts related to large-scale atmospheric-oceanic processes? 

This is what we propose to explore during this 6-month internship. For this we will use appropriate tools to download, 

process and analyze remote sensing observations, mainly radar altimetry and SWOT information. Therefore, we 

expect to have a spatially distributed mapping throughout the CRB of the impact of the 2024 flood and how this 
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characterization is related to atmospheric-oceanic processes. Prospective includes the evaluation of the potential 

teleconnections with the Amazon basin located on the other side of the Atlantic Ocean, which experienced on of its 

greatest drought at the end of 2023 (Moreira et al., 2024). 

The objectives of this internship are threefold: 1) Provide the first water level characterization of the Congo 2024 flood 

at large scale by revealing exceptional high river water elevation and its propagation across CRB from space; 2) 

Assess SWOT observations in the CRB as compared to conventional radar altimetry; 3) Reveal the new potentials of 

SWOT measurements for hydroclimatic variability and extremes and potential relationships with atmospheric and 

oceanic processes, including the teleconnections, in a more holistic approach, with extreme events in the Amazon 

basin. 

 

Expected academic achievements: Training in: 

•    Basic processes of the hydrological cycle and climate change. 

•    Data handling of observational information. 

•    Statistical analysis of data 
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