Stratospheric aerosols from
major volcanic eruptions:
a model study of the aerosol cloud dispersal
and e-folding time

Giovanni Pitari'*, Glauco Di Genova !, Eva Mancini !, Daniele Visioni ', llaria Gandolfi !, and Irene Cionni ?

I Department of Physical and Chemical Sciences, Universita dell’Aquila, L’ Aquila, Italy
2 Enea, Ente per le Nuove Tecnologie, ['Energia e I’Ambiente, 00123 Roma, Italy

2016 SSiRC Workshop
Stratospheric Sulfur and its Role in Climate
Aprile, 25th



* Stratospheric aerosols from major volcanic eruptions: ° HZ‘H‘WOUGO ‘H—”AH—HOZ
a model study of the aerosol cloud dispersal and e-folding time

Effects of explosive volcanic eruption on climate

SO2 plume located in
Lower Stratosphere



* Stratospheric aerosols from major volcanic eruptions: °
a model study of the aerosol cloud dispersal and e-folding time

INTRODUCTION

Effects of explosive volcanic eruption on climate

SO2 plume located in OH oxidation

Lower Stratosphere

Gas phase H2S0O4




* Stratospheric aerosols from major volcanic eruptions: ° HZ‘”—”JWOH—UGO wu—”lu—”oz
a model study of the aerosol cloud dispersal and e-folding time

Effects of explosive volcanic eruption on climate

OH oxidation

SO2 plume located in
Lower Stratosphere

> Gas phase H2S0O4
h Nucleation

Ultrafine H20-
H2S04 particles




* Stratospheric aerosols from major volcanic eruptions: ° HZ‘”—”JWOH—UGG wu—”lu—”oz
a model study of the aerosol cloud dispersal and e-folding time

Effects of explosive volcanic eruption on climate

OH oxidation

SO2 plume located in
Lower Stratosphere

> Gas phase H2S0O4
h Nucleation

Ultrafine H20-
H2S04 particles

Gas condensation ‘k

Thick cloud of
optically active
particles




* Stratospheric aerosols from major volcanic eruptions:
,/ a model study of the aerosol cloud dispersal and e-folding time

INTRODUCTION

Effects of explosive volcanic eruption on climate

SO2 plume located in

OH oxidation

Lower Stratosphere

Interaction with
solar and planetary
radiation

Surface
cooling

> Gas phase H2S0O4
h Nucleation

Ultrafine H20-
H2S04 particles

Gas condensation ‘k

Thick cloud of
optically active
particles




* Stratospheric aerosols from major volcanic eruptions: ° H—HZ‘”—”JHWOH—UGO wH—HAH—HOZ
,/ a model study of the aerosol cloud dispersal and e-folding time

Effects of explosive volcanic eruption on climate

OH oxidation

SO2 plume located in
Lower Stratosphere

> Gas phase H2S0O4
h Nucleation

Ultrafine H20-
H2S04 particles

Interaction with
solar and planetary
radiation

Gas condensation ‘k

Thick cloud of
optically active
particles
Surface Stratosphere Stratospheric
. warming o_<:m3_mm_
OOO__:Q anomalies




Stratospheric aerosols from major volcanic eruptions:

a model study of the aerosol cloud dispersal and e-folding time i _”z‘u—ijocdo HH—HOZ

How is the aerosol cloud dispersal
connected with the QBO phase?




Stratospheric aerosols from major volcanic eruptions: ° 7\— ocmr H—um m O zu—”wﬂlﬂ OZ
a model study of the aerosol cloud dispersal and e-folding time

Resolut
IEEII

Eff. radius at 75 hPa Het. | Photo-
Source chemis chemist
tropics [um]

try ry
LILAG- Prescri
CCM 5°x 6° bed From 0.2 0.3-0.6 y y
Univ. L126 SSTs SO, background  volcanic

L’ Aquila



% Stratospheric aerosols from major volcanic eruptions: ° mxwm WH—HZMZH mm ‘HA Gw
a model study of the aerosol cloud dispersal and e-folding time

Eruption Time Tg-SO: QBO E/W shear
Agung (8S,11E) 16 May 1963 12 W
St. Helens (46N,122W) 18 May 1980 2.1 W
El Chichén (17N,93W) 4 April 1982 7 W
Nevado del Ruiz (SN,75W) 13 November 1985 1.2 E
Pinatubo (15N,120E) 16 June 1991 20 E
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AEROSOL CLOUD DISPERSAL
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aerosol lifetime during the first year
after the eruptions: to an E shear
corresponds a longer lifetime
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