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Near-real time monitoring of the Fagradalsfjall 
eruption, SW Iceland, based on airborne and 

satellite stereoimages

LEGOS Seminar, Salle Coriolis, OMP, Toulouse, 28 September 2021 
Photo: Geldingadalir, 10 hours after the start of the eruption. Photos from a helicopter (Ásta R. Hjártadóttir), used for 

first lava volume estimates
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How Pléiades works
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Berthier et al., 2014, The Cryosphere

First years (2013): Annual glacier elevation changes



Belart et al., 2017, The Cryosphere

First years (2014-2015): Seasonal elevation changes



Overview of Pléiades surveys on glaciers
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Pléiades surveys as reference for other measurements

DEMs of glaciers every 3-5 
years: calibration of field 
measurements



DEM & DEM difference

Oct 2020

Example of large (>1000 km2) survey

Two publications in progress using Pléiades data for calibration/validation:

-Mass balance of Hofsjökull ice cap, Iceland, estimated from repeat ICESat-2 satellite altimetry observations, Koo et al. (in review)

-Seasonal to decadal geodetic mass balance of Hofsjökull from SPOT5 and ArcticDEM, Piermattei et al. (in prep)

Elev. Diff. 2013 to 2020



Monitoring of geothermal areas

Mýrdalsjökull

Grímsvötn,
Skaftá,
Öræfajökull



Monitoring of geothermal areas

Magnússon et al., 2026, Nature Rev. Earth & Environment

Ólafur Sigurjónsson

Flooding in Múlakvísl in 2011
from a geothermal area

Einarsson et al., JoG (2017)



Pléiades surveys for crevasse mapping
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Björgunarfélag Árborgar Hrafnhildur Hannesdóttir & Ragnar H. Þrastarson

https://www.google.com/search?client=firefox-b-d&q=Bj%C3%B6rgunarf%C3%A9lag+%C3%81rborgar&mstk=AUtExfCo2Esk3RAnw90z6jGUKH6zxdrHhw0SEPwr-U5d0gbHuv1QM9UIpwHxTc6OyBVeNqFRya4EJn4UGFGaz0xxLtqZoXHb0SFy4Ka5D0hrK2uQYwlAWqbgCOTBcgEJ4bW5iPHxQnWfnB3lnvBL-qEf8uLKtDZh51RR-u14l8L0n-oBn315H1xzDGFtyUrffFZxZN3u&csui=3&ved=2ahUKEwiSgKKuyqSUAxVYgv0HHczhAIMQgK4QegQIARAB


Volcanic eruptions measured by Pléiades

Reykjanes
2021-2025

Barðarbunga/
Holuhraun
2014



Eyjólfur Magnússon, JHÍ

Volcano monitoring: 2014 Bárðarbunga/Holuhraun

Guðmundsson et al., Science, 2016
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Volcano monitoring: 2021-2025 Reykjanes (CIEST2)

Björn Oddsson



Gouhier et al., 2022, Journal of Applied Volcanology

Volcano monitoring: 2021-2025 Reykjanes
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Pléiades will continue for ~2 more years before decommissioning. Archive from 2013 – present is going 
to be fully open.

CO3D successfully launched last year, and will continue many of the functions from Pléiades

Perspectives
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Thank you

Thank you!
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