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Key points

* Instrumental
development of AMICA for
airborne measurements

» Satellite data analysis of
aerosol precursors in the
Asian monsoon

470

460

ppt

450

440




Tools | use

Satellite data: In situ data:

For aerosol observations:
SAGE, SAGE II, SAGE 111/1SS

For trace gas observations:

OMPS

ACE-FTS
MIPAS
MLS

Aircraft:

AMICA (OCS, CO observations)

Balloon:
LOAC, POPS (optical particle
counters)

Lidar Network (NDACC)
Aerosol + trace gases

models:
Trajectory models:
FLEXPART, TRACZILLA, CLaMS

Whole atmospheric model:
WACCM

Radiative transfer model :
UVSPEC

Analysis of aerosol plumes in the stratosphere from volcanic
eruptions and extreme fire events

and

Analysis of the Asian Tropopause Aerosol Layer (ATAL)



* Introduction/

Motivation
e Partl Analysis of aerosol plumes in the stratosphere from
volcanic eruptions and extreme fire events
* Part2 Analysis of the Asian Tropopause Aerosol

Layer (ATAL)
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ASian Tropopause AEI’OSOI Layer Part 1: Aerosol plumes,

extreme events

—Asian Monsoon Anticyclone (AMA)

* Effective upward transport e« Strongly isolated anticyclone upto  * Asian monsoon
of tropospheric tracers and 18 km, with elevated season: June to
aerosols to high altitudes concentrations of tropospheric August

tracers and aerosols

= .
> Jet Stream

Asian Monsoon
Anticyclone

: ountain block
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Asian Tropopause Aerosol Layer
—Asian Monsoon Anticyclone (AMA)

* Effective upward transport e« Strongly isolated anticyclone upto ¢ Asian monsoon
of tropospheric tracers and 18 km, with elevated season: June to
aerosols to high altitudes concentrations of tropospheric August

tracers and aerosols

First description of the ATAL: CALIOP Scattering Ratio

Jul—Aug 2006

Jul—Aug 2007
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—Radiative forcing: based on SAGE lll/ISS observations

Kloss et al., 2019 ACP: 19-13547
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Part 1: Aerosol plumes,
extreme events

Ambae eruption (April/July 2018)

—2 stratospheric eruptions at Ambae 2018
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Part 1: Aerosol plumes,
extreme events

—Radiative forcing: based on SAGE lll/ISS observations
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Ralkoke/UIawumn eruption (Jun/Aug 2019)
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5 Stratospheric Aerosol Optical Depthn Part1: Aerosol plumes,
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Overall key points

Stratospheric aerosol plumes from extreme events

During the past 5 years the global stratosphere was
basically always influences by stratospheric events
(volcanic eruptions + extreme fire events)

Canadian wild fires 2017, Ambae eruption 2018,
Raikoke and Ulawun eruptions 2019, Australian fires
2019/2020 and Soufriere eruption 2021

The Asian monsoon anticyclone as an efficient
transport pathway for aerosol plumes from northern
extreme fire events towards the tropics

For the selected latitude bands the Raikoke eruptions
had the strongest impact in terms of AOD and
radiative forcing



