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Elevation data on Hofsjokull (810 km?)

Il Aerial Photos [ SPOTS (Korona et al., 2009) Ell Lidar (J6hannesson et al., 2013)
B KH9 B ArcticDEM (Porter et al., 2018) Bl Pléiades
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Elevation data on Hofsjokull (810 km?)

Il Aerial Photos . SPOT5 (Korona et al., 2009) Bl Lidar (J6hannesson et al., 2013)
B KH9 B ArcticDEM (Porter et al., 2018) Bl Pléiades
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Aims of the study

Efficient handling of multi-temporal DEMs

Applications in geodetic mass balance at
several time scales

Pléiades DEM, Oct 2020



DEM,

[suaiaw] Aﬁ_u C.mu\ F__U

-
) 3
= - T
W o
5 3 {
A% S Z
O A m
N Q 5 &
O g %)
o c
()
> 0
L w.
0O pa
E
£ aiasEl
(Vp]
Q
2]
=
'S E 8 % 8§ RI° S ¢ 8§ 85 ¢
5 _

Nuth & Kadab, TC, 2011

150

100

Terrain Aspect () fdegrees]



Rscript 'Isqgstripoffsets'

 Pairwise shift between two DEMs: Ag;

Ax, - A&x, = A¥x,, A&y, - Aky, = ARy, A&z, - A&z, = A%z,
AEX, - A&, = A&X,, A&y, - Ay, = Ay, A&z, - A&z, = A&z,

DEM,

s
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Rscript 'Isgstripoffsets’

Pairwise shift between two DEMs: Ag;

AEX, - A&x, = A&X,, A&y, - A&y, = Aty,, A&z, - A&z, = A&z,
AEX, - A&X, = A&, A&y, - A&y, = A&y, A&z, - A&z, = A&z,
(...) (...) (...)

200 ArcticDEMs: 4000 pairwise shifts. Optimal shift (A)
calculated for each individual ArcticDEM strip

Results: Every DEM re-located with sub-meter accuracy (~0.8

m in XY and ~0.3 m in Z)



ASTER DEM
stacks
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https://github.com/iamdonovan/
https://github.com/rhugonnet/




Hofsjokull: Gaussian
processes 2008-2020
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Hofsjokull: Gaussian
processes 2008-2020
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Geodetic vs glaciological mass balance

(very preliminary!)

AV to m w.e.: p = 850 £ 60 kg m~3(Huss, TC, 2013)

| @ Geod. (GP)

A
SN

. GIacio.J

1990 1995 2000 2005 2010 2015 2020

-4 Geod. (GP)

GIacio.J

1990 1995 2000 2005 2010 2015 2020

AV to m w.e.: In situ measurements (p = 460 kg m3)

Factors affecting comparison:

* Conversion factor
* Dates of surveys
* Firn & snow densification
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Take away messages

* Gaussian processes are efficient tools to handle time series of DEMs. Applied to ArcticDEM, lidar, Pléiades...
they reveal seasonal and annual variability of mass balance

* Remaining (Non Remote Sensing) questions and challenges:
Density assumptions/observations
Snow & firn densification
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