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Overview LiDAR

Volcanic ash clouds pose a threat to aviation and can cause great economic disruption. In northern IMO operates two Leosphere WINDCUBE 200S Doppler scanning LIDARS with de-polarization channel, one
Europe, it has been estimated that there is a twenty percent chance of an ash event during a given permanently installed at Keflavik aiport, one mounted in a trailer for portability.

decade, and that during the last thousand years, the majority of these ash events of known provenance
were sourced from Icelandic volcanoes (Watson et al. 2017). As the State Volcano Observatory, the
Icelandic Meteorological Office (IMO) is tasked with monitoring these volcanoes and disseminating
information about eruptions to Volcanic Ash Advisory Centres (VAACs). In recent years, the international
bodies that coordinate these activities have stressed a number of key capabilities required for effective
volcano monitoring, including, (1) accurate estimates of eruption source parameters for ash dispersion
modelling (VASAG 2015), (2) data integration for better characterisation of volcanic clouds (WMO 2015)
and (3) timely dissemination of volcanic information (ICAO 2016). To meet these aims, the project
“Processing and integrating remote sensing data to improve volcanic ash dispersion models” has been
funded by ICAO to build an operational framework at IMO for automatic estimation of source parameters,
monitoring of volcanic clouds and retrieval of volcanic cloud properties. This project will integrate data
from Radar, LiDAR, ceilometers, satellites, direct ash samples and ash size detectors, optical particle
counters, sun photometers, UV spectrometers, and visible web cameras to provide rapid estimates of
eruption source parameters and volcanic cloud properties. This information will then be disseminated to
IMO weather forecasters and natural hazard specialists, other collaborators working on monitoring the
eruption, and external end users such as Isavia, the national airport and air navigation service provider of
Iceland, and the VAACs. In this poster we present an overview of some of the key assets that will be
utilized in this endeavour.
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IMO operates four weather radars; two fixed position C band radars at Fljotdalsheidi in E. Icleand and
Keflavik in S.W Iceland, and two mobile X band radars. With a routine operating range of 240 km, the C
band radars cover most of the country, while the X band radars are currently placed to maximize the
chance of catching the start of an eruption from one of the volcanoes of highest concern (see figure 2)
however these can be moved into position during an eruption for optimal acquisitions given access
constraints and orographic blocking. The radar data is currently operationally processed by the Volcanic
| Eruptive Source Parameter Assessment (VESPA) system (Arason et al. 2018), which automaticallly
Vent location estimates plume height every hour from radar data, inverts these heights for source parameters using the
and timing 1D DAKOTA-PlumeMoM model and ECMWF atmospheric profiles, and then runs the Vol-CALPUFF and

name dispersion models to predict the location of ash. Additionally, data from the radars have been used
for estimating ash particle size category and concentration, amongst other source parameters, using the
Volcanic Ash radar Retrieval (VARR) method (e.g. Marzano et al. 2013).
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IMO and ISAVIA run a network of Vaisala CL31 905 IMO currently operates a portable CIMEL CE318 sun
. ~ 66 nm LiDAR ceilometers which give backscatter photometer on loan from Mathia Wiegner.

profiles up to a height of 7.6 km.
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