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THESIS SUBJECT (ABOUT 1/2 PAGE)
Stratospheric aerosols play a fundamental role in the atmosphere as they are capable of perturbing atmospheric chemistry and Earth’s climate. However, crucial information about the size of these aerosols, a critical parameter in climate models, is generally missing (Mann et al. 2015, Marshall et al. 2022). To address such gap, a novel method of analysis of ground-based photometric remote sensing measurements from the AERONET (AErosol RObotic NETwork) network has been recently developed (Boichu et al. 2023). Applied in synergy with various satellite observations, this approach has provided, with improved temporal and spatial resolutions, the size distribution of stratospheric sulfate aerosols from the record-breaking 2022 eruption of Hunga Tonga-Hunga Ha'apai in the satellite era.

Benefiting from these novel developments, the PhD project aims at retrospectively investigating the multi-decade archive of observations from the worldwide AERONET network (1993-today) to analyse extreme atmospheric events with an impact on climate, such as major volcanic eruptions or megafires.

The interactive use of the AERIS VOLCPLUME web portal (Boichu & Mathurin, 2022) will support the development of a synergistic analysis of satellite and ground-based observations to track the dispersion of aerosols from their emission source. Another part of the PhD project will evaluate the advantage to use the information from polarized photometric channels to better characterise the properties of sulfate aerosols, which represent key components to understand the impact of volcanism on climate and air quality. The joint analysis of photometric data together with Raman multi-wavelength LIDAR observations from the ATOLL (ATmospheric Observation at liLLe) instrumental platform, will bring supplementary information on the vertical distribution and microphysical properties of volcanic aerosol events observed over Lille.  

Eventually, modeling studies, in collaboration with METEOFRANCE, will allow for evaluating the sensitivity of climate model simulations to the size of stratospheric aerosols.
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