
Abstract

One of the keys to a successful hazard mitigation during volcanic unrest is the ability to deploy several instruments during a short period of time in order to improve the ability to assess the activity status of a volcano. Those instruments have to 
deliver the data in real time to a central place where all data can be looked at simultaneously. This requires a communication network including wireless transmission of the data on the one hand and a powerful data management and processing 
centre on the other hand. In the framework of this work package we have developed communication hardware and tested the whole Volcano Fast Response System (VFRS) prototype. This includes the wireless communication nodes, the power 
management system and the computing system that runs the data base and the GIS visualization system. The successful test took place between early April and early September 2009 on the island Sao Miguel, Azores, Portugal.

The Volcano Fast Response System

The main components of the Volcano Fast Response System (VFRS) are: 
• Satellite based data 
• Field based instrumentation of different kinds
• Data telemetry to transmit field data in real time
• A newly developed data base for data collection
• Modules to incorporate data from already existing local networks
• Appropriate hardware to manage incoming data and provide 

resources to the modelling parts as well as the GIS-System

In this poster we focus on the field based components of the system as 
well as the field test on the Azores this year.

During the first 15 month of the project the field components of the mobile 
system were developed (see Fig. 1 for a concept drawing). The power 
management system was build around a TriStar 45 solar charge controller. 
Two complementary electronic circuits were designed, one for energy 
distribution, including current and low battery protections, the other for 
powering the WLAN components (see Fig. 2). The design of the circuitry is 
such that the components of the system could be bought in almost any 
country around the globe. We purposefully omitted highly integrated circuitry 
for this reason. 
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Figure 5: Network topology
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The components are housed in a rugged 
PeliCase which itself is equipped with various 
connectors for solar panels, batteries, 4 
power outlets and 2 Ethernet connectors 
(see Fig. 3) The maxi-mum charge current 
that can be handled is 45A allowing a total of 
about 600W solar power. This means 
instrumentation consu-ming up to about 50W 
can be operated by these power units 
continuously. The power unit also allows the 
connection of a fuel cell to provide additional 
power in case of a bad weather period.

The WiFi radios are off the shelf products 
(ALIX system board, two Compex WLM54G

Figure 2: Layout of the power management system

MiniPCI network adapters, housed in an IP67 aluminum casing) running 
the operating system IMedia, which is designed for a station and access 
point communication. This has been changed to a mesh node protocol 
configuration, which allows the addition of new stations to the system 
without paying attention to station and access point configurations. During 
the last month before the installation of the test system on Sao Miguel 
(Azores) the necessary units of the power management system as well as 
WiFi radios were assembled and tested for the use during the field test of 
the volcano fast response system.

Figure 1: Concept drawing of station design

Figure 3: Complete power 
managment system

From March 23th until April 6th, 20 seismic stations, a DOAS system, a 
ground based INSAR system, single and dual band GPS receivers and a 
couple of corner reflectors were installed on the island of Sao Miguel. About 
half of the stations was installed in already existing empty vaults build and 
maintained by the volcanology group of the University of the Azores and by 
the CVARG (Centro de Vulcanologia e Avaliação de Riscos Geológicos), 
the others were deployed on private land (see Fig. 4 for station locations). 
The installation of all the equipment was carried out by a total of 9 people.

Figure 4: Station locations. Green dots: Stations that have been installed by us. 
Stations Sta01, 03-05 were telemetered to the University via repeater Rep01,02. Red 
stations: permanent network stations.

The WIFI system was working for a 
period of time (see Fig. 5 for the 
network topology) after which it broke 
down. There were several problems 
with the WIFI system not related to the 
software but to the hardware and the 
location of the repeater stations. Due 
to very high winds we lost 2 antennas 
during the month of April and May. The 
Yagi antennas housed in plastic tubing 
offered too much surface to the wind 
for the fragile antenna mounting. Also 
one dish antenna at a repeater provi-
ding the data downlink from Sete Cidades to the University was destroyed 
by high winds. This was moved to a new, better spot significantly 
stabilizing the data throughput. The second repeater connecting the 
stations east and north of Lagoa das Sete Cidades to the rest of the 
network was located on an old, abandoned Hotel which was also not a 
good spot. Permits for moving that antenna to a nearby communications 
tower were requested but finally not granted and the connection could not 
be improved.
All stations were recovered between Sept. 3rd and Sept 11th. Two of the 
stations were full of water and did not operate when they were recovered. 
One station was partially destroyed by a harvester and another station 
was destroyed by a cow. A first look at the data, which were mostly 
recorded on disk, shows very high quality data.

The land network was supplemented by 15 ocean bottom stations 
(seismometers and tiltmeters) which were deployed during a cruise with 
the RV Poseidon between April 8th and April 17, 2009. For a location of 
the different stations see Fig. 6. During the Meteor cruise (Aug. 26th-Sept. 
20th) those stations were recovered. All data from the ocean bottom 
instruments will be added to the data base for further testing of the 
algorithms of the fast response system.

Figure 6: Station locations. Green dots: Stations that have been installed by us. 
Stations Sta01, 03-05 were telemetered to the University via repeater Rep01,02. Red 
stations: permanent network stations.


