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The clear difference in aerosol extinction 3oa)Xti"°ﬁ°" profles V2% m 103 ST (Zﬂ::ir:)
above 25 km can be seen between Agung - N ‘ —Pinatubo_
and El Chichon on one side (QBO W = |

shear), and Ruiz and Pinatubo on the 2 2 . 10

other side (QBO E shear). The zonal-mean E {‘

latitudinal sections of the aerosol > 20f RTY:

extinction at 20.5 km during the same % '

months of Fig. 3a are presented in Fig. 3b, 5 = ed

where the more pronounced tropical 0~%km™ 0 LATITUDE %
confinement of the aerosol clouds after Fig. 3 (a) model-calculated vertical profiles of the aerosol extinction at 5°N for Pinatubo during

October 1991 and 5°S for Ruiz during March 1986; at 10°N for El Chichon during August 1982 and at 5°S
for Agung during September 1963. Volcanically clean extinction profile at 5N is shown in black,
averaged over 1999-2000. (b) zonal-mean latitudinal section of the aerosol extinction at 20.5 km
altitude, compared with SAGE-II data.

Ruiz and Pinatubo eruptions is also clear.
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Fig. 4: (a-c) time series of volcanic SO,, as globally integrated mass burden ratio with
respect to its maximum value, reached 5-6 months after each eruption (see legend for
the line styles adopted for the tropical eruptions considered in this study). Panel (a)
shows the ULAQ-CCM-calculated values up to approximately 19 months after each
eruption; panels (b) and (c) show the values obtained from a linear fit in the time
frame of post-eruption months 4-10 (or 5-11) in (b) and months 12—19 in (c). In the

Experiment setup
oBo | 1The model has been run for a total of 30 time-dependent
Tg-

Eruption Time SO E/W | simulations from 1960 to 2000. Of these experiments, 10 legends of panels (b—c) the calculated e-folding times of volcanic SO, are presented.
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decay in the sulfate global mass burden).
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Fig. 5 Comparison of the zonal-mean latitudinal section of the model-calculated hemlsphere where the Isentropic transport Is

aerosol extinction at 20.5 km altitude for the four volcanic eruptions comparing the more effective). This produces changes also in

VE case (Fig. 3b) to the VQS case one month after the eruption. For the eruptions the e-folding time of the aerosol p|ume As
shifted from a E to W QBO shear (a-b), the aerosols result less confined and a larger '

part of the volcanic plume is situated outside the tropics. For the eruptions shifted shown in Fig.6, the e-folding time differences
from a W to E QBO shear (c-d), the aerosols are more confined in the tropics and, VQS-VE is positive for eru ption Shifting from a

considering they happen further from the equator, a larger part of the aerosols are W to an E QBO shear meaning that the stronger
transported in the tropical pipe. ’
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Vertical proflles of the troplcail aerosol EXtInFtIOn Fig. 2 ULAQ model prediction of zonally averaged aerosol extinction at A = 0.55 um, four
four months after each eruption are shown in months after each tropical eruption.

Fig. 3 and compared with satellite and lidar observations for the Ruiz and Pinatubo volcanic perturbations.
The reference volcanically clean vertical profile of the background aerosol extinction at the Equator is also shown
and compared with SAGE-I| data.
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