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Methods 1: lIce Thinning Rates Uncertainties

Calculate dh/dt using Ja -/VertiCé.]“y Previous studies®
DEM time series i - DEM Errors

susing

SRTM: LT L fice
Feb.2000 Horizontally Coregister elevations - Cloud Coverage

ASTER:
Jul.2000 - May 2017

15 dates at each location (average) VA This study
ArcticDEM: _ - SRTM Penetration Depth

Glacier W&5E

3 4 5
Distance from ice covered area (km)

Anelasticity estimated with empirical relation®
- Glacier Density

Figure 7
Solid and dashed lines show 50m moving average.

Elastic Deformation on 1D, spherical Earth
estimated using Regional ElAstic Rebound
calculator (REAR)®

#
#

Oct.2008 - Sep. 2016. DEMs’;stacked” ready ..
2 dates at each location (average) for weighted linear - Seasonal Aliasing

regression

Close to ice, difference can be large enough to impact glaciological studies

Results 4: Do elastic uplift rate uncertainties impact
interpretations of GIA deformation?

Results 1: Can the SRTM correctly be used to estimate dh/dt?

~~ P g o r hl 8 ¥ g ! I |
; 25 | 200 o Ayl ¥ o . . .
from time series (M) £ *°[ Juneau (B)1 ?’* 1 59 o | . .
5 — < 20| | efield heg SESiAn 1 V8 =27 T N With Anelastic-
5 & 15 < Stikine lcefield — BPhe=-a | U S| -
5 o m 2 - IKIne IceTie t- i -t L — Correction
G < c 10 100= Jyr BB 0 4 OF, el T '
o © Q) O © t YI s (C betameihe S1% o,
= 3 = | g Y [ .
z \ > £ ol po = 5 © 2l -0 . @ GPS Uncertainty®
SRTM . = JID TN THELL Y
elevation Reference D _5 0 N O 4 RIS - . i
elevation 0 500 1000 1500 2000 2500 = 5 G
2000 Date 2017 Elevation (m.a.s.l.) = C(EU 3@ S ) _ |
= =AY .o
2| Juneau Icefield ) Figure 1 § = 5| . :
| o000 A) Schematic of dh/dt using only ArcticDEM, ASTER. O 7 R )
W el Trend used to estimate SRTM penetration depth. - 1 LR e % .l |
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Trend fit to center 95% of icefield area.
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Solid and dashed lines show 50m moving average.
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Distances >2.5km from ice (majority of GPS) elastic uplift rate uncertainty
predominantly from propagation of ice mass balance uncertainty
Does not significantly impact GIA interpretations
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Figure 3 Figure 4 Elastic uplift rates estimated using PREM elastic structure

Quantify seasonal variability in different regions with ArcticDEM Impact of seasonal variability on decadal trend using sine wave with large amplitude (40m)

Differences from those estimated using LITHO1.0 not visible at this scale References
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GPS observations of total uplift contoured in black®
When all sources of uncertainty are added in quadrature,
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