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Context : 
The uncertainties in the primary emission parametrisation of sea spray and their associated AOD (Grythe et al., 
2014) is an issue affecting our ability to model the climate of our planet since marine aerosols are the aerosols 
with the largest negative direct radiative effect (Heald et al., 2014). There is a notable lack of data, in particular 
over the oceans and in the Southern Hemisphere, describing the characteristics of aerosols such as optical 
properties, size distribution, temporal and spatial variabilities. The AEROMARINE project (Mascaut et al., 2021) 
focused on understanding marine aerosol variability over the South West Indian Ocean using ground 
measurements and an instrument payload on board a light plane (ULM) that flew in the marine boundary layer 
and free troposphere in March-April 2019 near Reunion island. 
 
Objectives / scientific questions :   
The first objective was to characterize marine aerosol optical properties and their vertical distribution near 
Reunion island from the measurements taken during AEROMARINE. The second one was to examine the transport 
pathways of marine aerosols from the boundary layer to the free troposphere. 
 
Main results : 
Six instrumented light plane flights (Figure 1) and a ground-based microwave radiometer were used during the 
field campaign and compared with the long-term measurements of the AERONET sun-photometer (based in St 
Denis, Reunion Island) and various instruments of the high altitude Maïdo Observatory (2.2 km above sea level, 
Reunion Island). The aircraft payload included a radiometer PLASMA, 2 CPC (Tandem and MAGIC2000) and a OPC 
(POPS).  
 
The observations were analyzed using different model outputs: (i) the AROME mesoscale weather forecast model 
to work on the thermodynamics of the boundary layer, (ii) the FLEXPART-AROME and FLEXPART-MESONH 
Lagrangian particle dispersion model to assess the geographical and vertical origin of air masses, and (iii) the 
chemical transport model CAMS (Copernicus Atmosphere Monitoring Service) to work on the aerosol chemical 
composition of air masses.  
 
It was found (Figure 2) that (1) the atmospheric layer above 1.5 km on the west side of Reunion island is mainly 
composed of aerosols from the regional background; (2) the local environment (ocean or island) has little impact 
on the measured concentrations. Marine aerosols emitted locally are mostly measured below 0.5 km.  
The daytime marine aerosol distributions in the free troposphere measured by the aircraft were compared to the 
night-time aerosol distributions measured at the high altitude Maïdo Observatory when the Observatory is 
located in the free troposphere. The results indicate that this high altitude site of measurements is representative 
of the marine aerosol concentrations in the free troposphere. We also found that the CAMS reanalyses 
overestimated the aerosol optical depth in this region. Finally, our study strongly suggests that the AERONET 
station in St Denis (Reunion Island) can be considered as a representative marine station under the Tropics. 



 

 
Figure 1: Flight tracks and altitudes on 03/13/2019, 
03/15/2019, 03/27/2019, 04/11/2019, 04/18/2019  

 
 

 

  
 
Figure 2: Descriptive diagram of aerosols inputs and the 
exchanges between the atmospheric layers below 0.5 km, 0.5 − 
1.5 km and above 1.5 km. 

The flight tracks on Figure 1 were designed to have most of the time a vertical profile above the ocean, and to 
measure air masses above the Maïdo mountain on the way back to the airport. Flights were segregated into two 
groups: (I) when only the ascending part is over the ocean (F1, F2, F3) and (II) when the whole flight is over the 
ocean (F4, F5). Finally, flight F6 is treated separately since the plane flew over the city of St Denis (red box) above 
the AERONET ground station. Figure 2 presents a summary of the results on the vertical distribution of aerosols 
over the Bay of Saint Paul, upwind of the Maido observatory. 

 
 
Future of the project : 
The project continues with CPCs and the POPS instrument on board the Marion Dufresne vessel (MAPIO project) 
to sample marine aerosols over the South Indian Ocean. In addition, the observations of the microwave 
radiometer and marine aerosols from AEROMARINE are being analysed in conjunction with the MIRA35 RADAR 
measurements at Maido (ANR CONCIRTO) to study aerosol-cloud-precipitation interactions with a prey-predator 
model (Mascaut et al., in progress).  
 

 
Publications, Communications and PhD theses 

 
Article: 1. F. Mascaut, O. Pujol, B. Verreyken, R. Peroni, J.M. Metzger, L. Blarel, T. Podvin,  P. Goloub, K. Sellegri,  T. 
Thornberry, V. Duflot, P. Tulet, J. Brioude: Aerosol characterization in an oceanic context around Reunion Island 
(AEROMARINE field campaign). Atmos. Env., 263, 118770, 2022. 

PhD thesis: 1. Faustine Mascaut  

Communications: 1 oral presentation at EGU, and 2 posters at LEFE and ACTRIS-FR workshops.  


