Internship Subject: Assessing Changes in the Global Water Cycle: Integrating GNSS, Satellite, and Reanalysis Datasets
Context: The global water cycle is undergoing significant transformations due to climate change and natural variability, impacting precipitation, evaporation, atmospheric moisture, and terrestrial water storage. Accurate monitoring and understanding of these changes are essential for climate prediction and water resource management. This internship will focus on analyzing the consistency, drivers, and impacts of water cycle variations using GNSS and satellite-derived precipitable water vapor (PWV) data, alongside three major reanalysis products: ERA5, MERRA-2, and JRA-3Q. This Master’s project can be extended and deepened as part of a PhD thesis.
Research Questions:
1. Consistency of Water Cycle Trends: How consistent are trends in precipitable water vapor (PWV) and other water cycle components (e.g., precipitation, evaporation) across observations and reanalyses?
2. Impact of ENSO: How does the El Niño-Southern Oscillation (ENSO) influence variability in PWV and the broader water cycle, particularly in terms of regional precipitation and drought patterns?
3. Link to Surface Temperature: How closely are changes in PWV and the water cycle linked to surface temperature trends, and what feedback mechanisms dominate?
4. Connection to Sea Level Rise: How do changes in PWV and terrestrial water storage contribute to sea level rise, and what is their relative importance compared to other factors?
Data and methods:
· Utilize GNSS and satellite PWV datasets (e.g., ground-based GNSS and radio-occultation) alongside ERA5, MERRA-2, and JRA-3Q reanalysis products.
· Apply statistical analysis, time-series segmentation and homogenization, and spatial correlation techniques to identify trends, anomalies, and causal relationships.
· Use climate indices (e.g., ENSO, PDO) to explore teleconnections and regional variability.
· Synthesize findings to improve the understanding of water cycle dynamics, their connections with the energy cycle and implications for climate change.
This work will potentially contribute to scientific publications, conferences, or reports, and offer an opportunity for further development in the framework of a PhD thesis (funding secured).
Supervisor: Olivier Bock (IPGP Geodesy team, University Paris Cité), bock@ipgp.fr.
Period: Feb – July 2026 (approximately)
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