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Abstract

SSiRC (Stratospheric Sulphur Processes and theirrole in Climate) is an established APARC (Atmospheric
Processes And their Role in Climate) a core project of the WMO-WCRP (World Climate Research
Programme). SSiRC goal is to foster collaboration across observational and modelling communities
allowing a better understanding of the stratospheric aerosol layer and the processes governing its
observed variations, in particular the ones from intense explosive volcanic eruptions The SSIRC Data
Rescue Activity is aimed to recover, re-digitize and re-calibrate historic stratospheric aerosol data
sets currently not publicly available, and invite scientists to contribute to this activity and to provide
advice and expertise on how best to recover otherincomplete long term observations of stratospheric
composition. The focus so far has been oriented to lidar and searchlight datasets an important
complement of space-borne measurements. So far, a total of five datasets, four from lidars and one
from a searchlight, have been rescued digitized and stored at PANGAEA, a public data repository. The
presentation briefly lists and describes the rescued datasets. Also are provided details of the cases
when a re-calibration was conducted explaining the procedure conducted and the validation of the
results. Forall the rescued lidar/searchlight datasets estimates of the errors in the rescued/recalibrated
aerosol extinction profiles are provided. Another current SSIiRC activity is pursuing the GloSSaC (Global
Space-based Stratospheric Aerosol Climatology) improvement. GIoSSAC was created to support the
WCRP Coupled Model Intercomparison Project Phase 6 (CMIPé). The importance of filling the gap in
the SAGE Il satellite aerosol extinction in the tropical stratosphere during approximated 6 months
after Pinatubo is one of the focus. The existence of the gap and its temporal extension is shown
using the available lidar profiles. The capabilities to fill the gap using lidar stratospheric aerosol profiles
is discussed, showing the improvements that will be incorporated in GloSSaC for that period. The
limitations and obstacles to conduct the proposed gap filling are discussed and the potential solutions
are also shown and discussed. Incomplete long term observations of stratospheric composition. The
focus so far has been oriented to lidar and searchlight datasets an important complement of space-
borne measurements. So far, a total of five datasets, four from lidars and one from a searchlight,
have been rescued digitized and stored at PANGAEA, a public data repository. The presentation
briefly lists and describes the rescued datasets. Also are provided details of the cases when a re-
calibration was conducted explaining the procedure conducted and the validation of the results. For
all the rescued lidar/searchlight datasets estimates of the errors in the rescued/recalibrated aerosol
extinction profiles are provided. Anther current SSiRC activity is pursuing the GloSSaC (Global Space-
based Stratospheric Aerosol Climatology) improvement. GIoSSAC was created to support the WCRP
Coupled Model Intercomparison Project Phase 6 (CMIP6). The importance of filling the gap in the SAGE
Il satellite aerosol extinction in the tropical stratosphere during approximated 6 months after Pinatubo
is one of the focus. The existence of the gap and its temporal extension is shown using the available
lidar profiles. The capabilities to fill the gap using lidar stratospheric aerosol profiles is discussed,
showing the improvements that will be incorporated in GloSSaC for that period. The limitations and
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obstacles to conduct the proposed gap filling are discussed and the potential solutions are also shown
and discussed.
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Abstract

On January 15th, 2022, a volcanic eruption occurred on the island of Hunga Tonga-Hunga Ha apai, in
the South Pacific. The base of the island is part of the earthquake-prone Tonga-Kermadec arc, formed
by a chain of underwater volcanoes. The volcano is submerged a few tens to hundreds of meters
below sea level, but this depth did not suppress the full force of the explosion, but allowed conditions
to make this eruption different, ocean water reached high altitudes.

According to NASAresearchers, based on data from Geostationary satellites, GOES-17 and Himawari-8,
the Hunga Tonga-Hunga Ha apai volcanic plume reached the highest altitude ever recorded for this
type of phenomenon, reaching approximately 58 km. The highest previously recorded height was 35
km and belonged to the plume from the eruption of the Pinatubo volcano in the Philippines in 1991.

Soon after Tonga's eruption, researchers from around the world organized themselves to monitor the
plumes it left behind. On January 17th, 2022, the Na-K LIDAR of China-Brazil Joint Laboratory for
Space Weather (CBILSW) was in full operation in Sdo José dos Campos, measuring the mesosphere
region and Tonga’'s plumes was not observed at this day. Unfortunalety after that the laser had some
technical problems and return to operate on February 16th, showing two huge peaks at 24.5 and 26
km height. The group decided to introduce an iris in the optical path to lower the laser intensity and
after that was possible to observe strong scatterings around 25 km height without signal saturation.
The evolution of Tonga’s plumes was monitored from March 2022 until August 2023 and the results
are in good agreement with satellite data.
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