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Hofsjökull, central Iceland: Data

Pléiades DEM, Oct 2020
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Hofsjökull, central Iceland: Data

Pléiades DEM, Oct 2020
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Overview of newest data: Pléiades (1, 2 and 5 Oct)

Pléiades DEM, Oct 2020
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ArcticDEM co-registration

DEM1

• Each DEM has a positional accuracy ± 10 m (XYZ)
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ArcticDEM co-registration

DEM1

DEM2

DEM1- DEM2

Nuth & Kaab TC

• Each DEM has a positional accuracy ± 10 m (XYZ)

• Co-registration to calculate the shift (ΔX, ΔY, ΔZ) of one 
DEM relative to another DEM
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ArcticDEM co-registration

DEM2

DEM1

DEM3

DEM1- DEM2

DEM2- DEM3

• Each DEM has a positional accuracy ± 10 m (XYZ)

• Co-registration to calculate the shift (ΔX, ΔY, ΔZ) of one 
DEM relative to another DEM

DEM1 – DEM2 + ΔX1-2 = 0
DEM1 – DEM3 + ΔX1-3 = 0

(…)

DEM1 – DEM2 + ΔY1-2 = 0
DEM1 – DEM3 + ΔY1-3 = 0

(…)

DEM1 – DEM2 + ΔZ1-2 = 0
DEM1 – DEM3 + ΔZ1-3 = 0

(…)
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ArcticDEM co-registration

DEM2

DEM1

DEM3

DEM1- DEM2

DEM2- DEM3

• Each DEM has a positional accuracy ± 10 m (XYZ)

• Co-registration to calculate the shift (ΔX, ΔY, ΔZ) of one 
DEM relative to another DEM

• 200 ArcticDEMs: 4000 pairwise shifts calculated. Optimal 
shift of each individual ArcticDEM strip

• Horizontal accuracy >1 m (XY) and > 0.5 m (Z)

DEM1 – DEM2 + ΔX1-2 = 0
DEM1 – DEM3 + ΔX1-3 = 0

(…)

DEM1 – DEM2 + ΔY1-2 = 0
DEM1 – DEM3 + ΔY1-3 = 0

(…)

DEM1 – DEM2 + ΔZ1-2 = 0
DEM1 – DEM3 + ΔZ1-3 = 0

(…)
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ArcticDEM co-registration: Masking

MOD10A2: 8-day snow masks since 2000 
(Ref)

GLIMS Glacier outline inventory (Raup, 
Hannesdóttir)
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Stacks of ASTER DEMs
Time series of ASTER DEMs

Start

End

Brun et al., 2017. Nat. Geoscience
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Time series of ASTER DEMs

Start

End

Dussaillant et al., 2019. Nat. Geoscience

Stacks of ASTER DEMs
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Global study: ASTER dh 2000-2019

Hugonnet et al., Nature (in revision). Figures from Hugonnet et al., EGU 2020
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Monthly elev 
changes

2008-2020
(gif)

Hofsjökull:
Gaussian Processes

2008-2020

https://publicadministrationis-my.sharepoint.com/:i:/r/personal/joaquin_m_belart_lmi_is/Documents/Presentations/Hofs_adem8_lidar_pleia_20m.gif?csf=1&web=1&e=99FPIG
https://publicadministrationis-my.sharepoint.com/:i:/r/personal/joaquin_m_belart_lmi_is/Documents/Presentations/Hofs_adem8_lidar_pleia_20m.gif?csf=1&web=1&e=99FPIG
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Elev. Diff: 1 Oct to 1 Oct
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Elev. Diff: 1 Oct to 1 Jun
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Next steps: Vatnajökull, Langjökull, Mýrdalsjökull...

Jóhannesson et al., JoG, 2013

2011

2013

2008/2010/2013

2008
2008

2010 2010 & 
2011

2007
2012

2011

2010/2011/2012

2012
2012

2011
2011

2011

2010

2011

2012

2010
2010

2010

2010

Lidar suveys of

Icelandic glaciers 



Landmælingar Íslands Nákvæmni - Notagildi - Nýsköpun

Drangajökull:

2014 & 2015 (PL)

Tungnafellsjökull:

2013 (PL)

Tröllaskagi:

2016 (PL)

Eyjafjallajökull:

2014 (PL)
Mýrdalsjökull

2014-2020 (PL)

Next steps: Vatnajökull, Langjökull, Mýrdalsjökull...

Vatnajökull:

2016 & 2017 (SPOT6&7)

Öræfajökull:

2017-2020 (PL)

Barðarbunga, 
Skaftá, Grímsvötn:

2014-2020 (PL)

Pléiades & SPOT6&7 suveys of

Icelandic glaciers 
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Next steps: Vatnajökull, Langjökull, Mýrdalsjökull...

ArcticDEM coverage 2010-2017

2010 2011 2012 2013

2014 2015 2016 2017
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Múlajökull, 2 Oct 2020
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*And thanks to the ArcticDEM, the lidar mapping of Icelandic glaciers, the ISIS & TOSCA CNES 
projects and many others!


