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Abstract

A new technique, namely the combination of satellite and trajectory analysis (CSTA), for exploring the spatio-

temporal distribution information of volcanic ash plume (VAP) from volcanic eruption. CSTA uses the satellite

derived ash property data and a matching forward-trajectories, which can generate airmass history pattern for
specific VAP. In detail, VAP properties such as ash mask, aerosol optical thickness at 11 um (AOT},), ash layer
height, and effective radius from the Moderate Resolution Imaging Spectro-radiometer (MODIS) satellite were

retrieved, and used to estimate the possibility of the ash forecasting in local atmosphere near volcano. The use of

CSTA for Iceland’s Eyjafjallajokull volcano erupted in May 2010 reveals remarkable spatial coherence for some
VAP source-transport pattern. The CSTA forecasted points of VAP are consistent with the area of MODIS
retrieved VAP. The success rate of the 24 hour VAP forecast result was about 77.8% in this study. Finally, the use
of CSTA could provide promising results for VAP monitoring and forecasting by satellite observation data and

verification with long term measurement dataset.
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Table 1. List of data and observation parameters used in this study.

Data Period Area Resolution Parameters
MOD02, MYD02  2010/04/15~2010/05/12  N50° ~N70°, WO° ~ W30° 1km Calibrated radiance
Latitude, Longitude, Sun
MODO3, MYD03  2010/04/15~2010/05/12  N50° ~N70°, W0° ~W30° 1km zenith angle, Satellite zenith

angle, Relative azimuth
angle, Elevation

NCEP reanalysis 2010/04/15~2010/05/12

Global

Every 6hr,2.5°  Air temerature profile

GDAS 2010/04/15~2010/05/12

Global

Extinction, Color ratio, and

E hr, 1.0° o .
very 3hr, 1.0 Depolarization ratio profiles
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Fig. 1. Map of the study area (48.63N ~ 72.62N, 43.62W ~
4.38E). Eyjafjallajokull volcano is indicated by star.
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2.3 Combination of Satellite and Trajectory
Analysis (CSTA)
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Fig. 2. Flow chart for data processing in CSTA.
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Fig. 3. MODIS color composite images (left) and volcanic ash pixels determined by CSTA (right) for (a, b) 15 April 2010
UTC11:35, (c, d) 6 May 2010 UTC11:55, and (e, f) 11 May 2010 UTC13:50, respectively.
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(d, e, f) 6 May 2010 UTC11:55, and (g, h, i) 11 May 2010 UTC13:50, respectively.
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Fig. 5. Time series of the MODIS retrieved AOT,4, H,q,
effective radius for Eyjafjallajokull volcanic ash
observed from 15 April to 12 May 2010.
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1. Detection

3. Plume forecast

2. Gridding and Forward Trajectory

4. Verification

Fig. 6. lllustration of 24 hr Forecast for volcanic ash plume from satellite determined ash pixels and forward trajectory

modelling.
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Google earth

Fig. 7. (left) MODIS detected (blue area) and 24-hr forecasted (red aera) volcanic ash plume and (right) next-day MODIS
ash image for (top) 16 April 2010, (middle) 6 May 2010, and (bottom) 11 May 2010, respectively.
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