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Objectives : 
The objectives of this project are organized following 2 points (1) Development/validation of retrieval 
algorithm (mono- and multi-wavelength) for LiDAR observations over the Reunion site; (2) Determine the 
dynamical processes which influence the variability of the UTLS/stratospheric aerosols populations in the 
tropics. 

Main results : 
The funding received during 2016 was very helpful to the development and the validation of mono- 
wavelength retrieval algorithm for the LiDAR observations over the Reunion site. The Calbuco eruption was 
also a very helpful case study to evaluate our algorithmic development and our strategy based on the joint 
use of observations over Reunion (LiDAR, LOAC and satellites) and numerical models (MIMOSA, WACCM- 
CARMA) to investigate the variability of the UTLS aerosol amounts in the tropics. Thus, the results 
obtained can be organized as follow : 

1)  Technical development : Mono-wavelength retrieval algorithm for LiDAR observations 

2) Scientific results (in link to Calbuco eruption): The transient behavior of the aerosol layers observed 
above Reunion Island between May and July 2015 reflects an inhomogeneous geographical 
distribution of the plume which is controlled by the latitudinal motion of the Southern Subtropical 
Dynamic Barrier (SSDB). 
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Figure 1 : This figure depicts the evolution of the stratospheric AOD (sAOD) at 532 nm calculated between 17 
and 30 km from the Reunion ground-based LiDAR, OMPS and LOAC observations over Reunion from 
November 2014 to November 2016. An increase in the aerosol loading was observed over the Reunion site a 
few weeks after the Calbuco eruption. The LiDAR record peaks at the same period, but sAOD values are 1.2 
times weaker than those observed by OMPS during the June-December period. The difference in vertical 
resolution between ground-based LiDAR and OMPS observations could be one possible cause at the origin 
of discrepancies. The overall evolution of sAOD derived from LOAC compares fairly well to OMPS and to 
LiDAR observations, accounting for error bars. The difference observed between the daily LiDAR and the in-
situ data may be due to the 1-minute averaging of the in-situ data, which tends to smooth structure 
attributed to the volcanic aerosols. 

Figure 2: This figure depicts the potential vorticity (PV) maps on 1st May 2015, derived for the 400 K 
isentropic level from the MIMOSA model, together with dynamical barrier locations derived from the 
DyBaL code are superimposed. The localization of the volcanic aerosols plume obtained from OMPS 
observations at 400 K ± 5 K isentropic level is also superimposed (white dots). The air masses were 
confined between the two dynamical barriers located in average at 25°S (red line) and 40°S (blue line) in 
latitude respectively. The air masses were advected eastward between South Africa and Madagascar 
following the wave shape of the barrier, consistent with the OMPS observations near South Africa. 

Future of the project: The development/validation of the mono-wavelength retrieval algorithm for the 
LiDAR observations will be applied to whole the database of the Reunion site. This work is in progress and a 
seasonal variability appears clearly (paper in preparation). Furthermore, the technical developments on the 
LiDAR were realized to allow multi-wavelength approach over the Reunion site. Thus, a channel in the 
UV (355 nm), visible (532 nm) were installed during the 2016-2017 period. The work on the implantation 
of a channel in the IR (1064 nm) is in progress. These technical and algorithm developments will be useful to 
continue our effort to improve quantification of the optical characteristics (e.g., concentration, size 
distribution, extinction…) of the UTLS aerosols populations in the tropics. 
The next step of this project is based on the determination of the sources and the processes of transport of 
the aerosols into the UTLS. Our scientific strategy to reach this objective will be exposed into another 
LEFE proposal with funding on 2 years. 
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The results obtained during the SATORI project were presented during the SPARC WMO SSiRC workshop 
which held at Potsdam in 2016. The results were also published in the Atmospheric Chemistry and Physics 
journal in 2017. 
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