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FUMAROLIC EMISSIONS

H,O, CO,, H,S, H,, CH,, O,, CO,
N,, Ar, He, 222Rn

©  Fumarole
©  Steaming ground

-Sao Miguel Island (Furnas and Fogo volcanoes) RSICEININIESER
-Terceira Island (Pico Alto Volcano) -Pico Island (Pico Volcano)

-Graciosa Island (Caldeira Volcano) -Faial Island (Capelinhos Volcano)
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REGULAR MONI:rbRING - DIRECT SAMPLING

Regular surveys in the Azores fumarolic fields
since 2001
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IVAR - CIVISA laboratorial facilities
Titration (CO,, H,S)
Gas chromatography (H,, He, N,, O,, Ar, CH,)

lon chromatography (Sulphur and halogens)
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FUMAROLIC EMISSIONS — some results
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Monitoring hydrothermal fumaroles in the Azores archipelago -
Applications and sources of analytical uncertainties
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| FUMAROLIC EMiSSIONS - REMOTE SENSING

IR cameras

Surface temperature




OTHER FACILIfIES - REMOTE SENSING

Mobile DOAS

Diffuse
degassing
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Diffuse
degassing

© ANTONIO ARAUJO/LUSA

Permanent monitoring program started
in October 2001

- Soil temperature
-Soil water content

-Rainfall
-Air temperature
-Air relative humidity
-Barometric pressure
-Wind speed
-Wind direction
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degassing
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SOIL CO, PERMANENT MONITORING

Diffuse
degassing

In the IVAR-CIVISA Observatory: automatic filtering:

Logged in as: Maria FB. Viveiros (mv197709) Log Out
/& Wikivar
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Residuos

CO; (g/m¥d)

19-09 00:00

20-09 00:00 21-09 00:00 22-0900:00 23-09 00:00 24-09 00:00

= Residuos

25-09 00:00

Residuals correspond to the time series that best represent deep processes

HAZARD ASSESSMENT

Volcanic gases have claimed directly the lives of >2000 people
over the past 600 years (Auker et al. 2013).

¥

About 70% of the deaths during quiescent periods

Lake Nyos, Cameroon (1986), 1746 deaths
Lake Monoun, Cameroon (1984), 37 deaths
Dieng Plateau, Indonesia (1979), 149 deaths

Journal Pre-proof

Hazardous volcanic COz2 diffuse degassing areas — a systematic review on
environmental impacts, health and mitigation strategies

Fatima Viveiros, Catarina Silva
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HAZARD ASSESSMENT
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Furna do Enxofre lava cave (Graciosa Island) Caldeiras da Ribeira Grande site
(Sao Miguel Island)

Installed since December 2002

Indoor radon
(S0 Jorge, Terceira and Sdo Miguel islands)g
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/K HAZARD ASSESSMENT

LOW COST GAS AND PARTICLE SENSORS

Sdo Jorge Island — 1 sensor
installed since March 2023.

1/ M Terceiralsland - 1 sensor
installed since August 2024

Tested during the 2021 %
La Palma eruption WTAT - -

/&l GAS GEOCHEMISTRY PERMANENT NETWORKS -
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Several factors may-interfere on the CO, fluxes estimation

g —

2 low cost gas
and particle
detectors

8 automatic
€O, (H,S)
flux stations

62 air CO,

detectors 4 indoor

radon
stations

2 permanent
soil CO,

concentration et 3 air H,S
stations : detectors
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