KLASH 2014: CALIPSO and in situ balloon measurements of the volcanic plume from Mt.Kelud;
persistence of ash in the lower stratosphere
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We show remote and in-situ observations that indicate the Volcanic ash detected a month after the eruption KLASH objectives
persistence of ash in a stratospheric volcanic plume bepolarizing lavers Vertical Gradient of CR (larger

following the eruption of the Mt. Kelud (Java) in February, Presence of aspherical particles at the bottom of the 1. Establish aerosol size and sulfate/ash partitioning
2014. Climate models typically assume stratospheric particles\: Ash plume) 2 Validate CALIPSO measurements
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volcanic plumes to be purely sulfate. The initial eruption [T ] B |
and subsequent dispersion of the plume in tropical
latitudes were captured by the CALIPSO lidar. Initial |
depolarization measurements of ~0.3-0.4 indicated the
presence of ash particles in the plume, while reduction of
depolarization to ~0.1-0.2 in the following month was : | : | |
consistent with sulfate particle formation, but with a " I IS R B
persistent ash component. In May 2014, we conducted a | | : — /A

field campaign, based in Darwin, Australia. We made in-situ o I ) YAS
balloon-borne measurements of the Kelud volcanic plume g '

3. Derive optical parameters (lidar ratio, ash extinction),
mass concentration (OPC), for use by CALIPSO, validation

of other sensors, e.g. OMPS (Rault).
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4. Provide radiative forcing estimates

The U. Wyoming Optical Particle Counter (OPC) is an in situ
KLASH flights instrument which provides vertical profiles of size resolved aerosol
concentration at 8 sizes. An additional OPC is used to obtain total
aerosol population (CN). These measurements can be used to
derive unimodal/bimodal lognormal size distributions to represent
the measurements. A number of aerosol moments can then be

Four backscatter (COBALD) sondes flown under medium
balloons. One combined heated and unheated OPCs flown

A — l 11 Al | AL J | ‘ J
0.0000 0.0002 0.0004 0
N

I 1 I 1 1 1 EROBKSO532am (km=1.8r~1) : Lu ,vv\i‘ ".3‘::-3;‘;."?:0’. L‘:--* Vo uluv'v;- C-:-uorg'-?o! ’b‘«':* ) “ 3'“ 258 409 4.7 | I o . . .
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Confirmation of non-volatile ash particles 0.25-0.4 microns

10-day balloon field experiment in Darwin (Australia) May, _
present in lower part of plume 18-20 km
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KLASH was prepared in a short time with critical
120 support from CALIPSO, SAGE groups, NASA HQ (D.
‘ Considine and J. Kaye)
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The eruption of Mt. Kelud, 13 Feb., 2014: MODIS(Aqua) ETH COBALD Balloon Sonde
Brightness Temperature (11 micron), and CALIPSO total
attenuated backscatter curtain showing main volcanic
plume ~18-19 km altitude, extending as high as 26 km
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Successfully sampled the Kelud plume at ~18-22 km and
found evidence for ash particles, 3 months after the

eruption
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and 22 March 2014 integrated with an iMet sonde for data telemetry.



