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The volcanic ash plume near the Eyjafjallajokull on 1-2 May 2010
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Measurements

Airborne measurements of the volcanic ash plume over Central Europe
and close to Iceland’s Eyjafjallajokull volcano in April/May 2010 provided
an extensive data set on the volcanic ash plume properties. Here, we
quantify the plume properties for the period of 15t and 2nd May, 2010,
from the volcano in Iceland in more detail.
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In-situ observations, 60°N, 15:00 UTC 2 May 2010
at 3.4 km altitude, i.e. in the top part of the plume
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Optical Depth at 2 ym derived from Lidar Data
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The “shadow technique”: Estimation of the optical depth
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Lidar observations and NASA-MODIS data Ash plume dispersion 1 May, HYSPLIT and Lidar Summary

Lidar cross-section showing the
range corrected backscatter signal
along the flight path over
Eyjafjallajokull and downstream
for 1 May 2010.

13:15UTC 1 May 2010
(MODIS, NASA)
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Same along the flight path from

.. Iceland to Scotland on 2 May
2010. The flight altitude above
the Eyjafjallajokull was 7.3 km.
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12:20 UTC 2 May 20101
(MODIS, NASA)

(httpiapidfire sci.gsfc.nasa.govigallery/)

HYSPLIT model, GDAS 1x1°, 7 particle size classes, line-source from
1.7 km to 4.5 km height a.s.l., mass flux 5000 t/h in 0-50 pym size-range

column mass ﬁ 3

concentration,

for HYSPLIT see: Draxler, R. R., and Hess, G. D.: An overview of the HYSPLIT-4 modeling system of
trajectories, dispersion, and deposition, Aust. Meteor. Mag., 47, 295-308, 1998.

The measurements provide a test case for volcanic ash plume modeling

Unit _ May 1, 11:49 UTC May 2, 15:12 UTC
Position degree 62.5°N, 16.5°W  60.17°N, 15.17°W
Distance from Volcano km 200 450
Plume age, top h 34 7-12
Plume width km 30-35 61 (56-65)
Plume upper height km 4.5-4.9 3.8
Plume lower height km 2.2 1.6
Mean depth km 1.7 (1.6-2) 1.3 (1.3-2)
Wind speed ms?! 14 11 (11-14)
Plume top temperature °C -20 -7 (-4 - -8)
maximum particle size (diameter) um <50 <30
Plume mean mass concentration mglm3 <16 0.5 (0.3-0.8)%)
Maximum SO, mixing ratio 10° 150
Ash optical depth (2 um) 1 <1.5 <1.2
Volume flux km®/s 0.810.4 1£0.5
Mass flux kgls <16000 500 (240-1600)
SO, flux kgls 300 (100-1200)

*) in-situ result at 3.4 km altitude




