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Future advances in glaciology benefit from scalable

(sub)seasonal observatlons

Synthetic aperture radar (SAR) has potential to reliably
observe glaciers at weekly resolution, which is key
towards understanding sub-seasonal glacier processes

and as calibration for large-scale models
* Sentinel-1 SAR has a 12-day repeat (and two satellites)
* SAR penetrates clouds and doesn’t require daylight
* SAR “backscatter” depends solely on physical properties of the

surface
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Backscatter indicates glacier surface properties
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_ Spati ted backscatter varies seasonally
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| Spatlally dlstrlbuted backscatter varies seasonally

Backscatter [dB]
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SAR automatlcally delineated melt and snowlines
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Melt varies greatly across mountain ranges
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Melt correlate
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SAR snowlines are as accurate as optical datasets
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SAR snowlines are as accurate as optical datasets

Bl g T N e AVETEPGO ., T, ¢ : v 5 _al

a
4 SAR (Sentinel-1)

- Meltextent ~ |lr e 2020-08-11
— SAR snowline o
+ Optical snowline

Elevation [m a.s.l.]

T ___—__b
2020 04 2020 06 2020-08 2020-10

[ —aam
-25 =20 -15 -10
Backscatter [db]

13



o

Regional snowlines impacted by heat waves
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Nizina Glacier, Alaska, 2022



Automated surface delineation per pixel

Surface

_18 -

—20 -

_22_

_24_

—26 -

Backscatter [dB]

_28_

_30_

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov



Automated surface delineation per pixel
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Automated surface delineation per pixel
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Automated surface delineation per pixel
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SAR automatically delineated melt and snowlines
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~ SAR automatically delineated melt and snowlines
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Elevation [m a.s.l.]

Impact of SAR spatlal resolution
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Elevation [m a.s.l.]
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Transient snowlines for select Alaska glaciers
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| Impact of 2019 heat wave on snowline retreat
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Melt onset coincides with temperature
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Projected temperature across Alaska subregions

e,
Brooks

Eastern Alaska Kenai

)| - — -
-4 1 L L 1 ] = 1 1 1 1 & |

Lake Clark

Temperature relative to 2025 [°C]
B
h A
|
\
A
|
|
\
{
\

at / - -/

0.—;—?.‘!!’-—"/' —

-4t . : . ; n C : . . \ ]
2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100

— SSP1-2.6 SSP2-4.5 —— SSP3-7.0 —— SSP5-8.5




31



	Slide 1: Seasonal progression of melt and snowlines in Alaska from SAR reveals impacts of warming
	Slide 2: Future advances in glaciology benefit from scalable (sub)seasonal observations
	Slide 3: Backscatter indicates glacier surface properties
	Slide 4: Spatially-distributed backscatter varies seasonally
	Slide 5: Spatially-distributed backscatter varies seasonally
	Slide 6: Spatially-distributed backscatter varies seasonally
	Slide 7: Spatially-distributed backscatter varies seasonally
	Slide 8: SAR automatically delineated melt and snowlines
	Slide 9: Melt varies greatly across mountain ranges
	Slide 10: Melt correlates with summer temperature
	Slide 11: SAR snowlines are as accurate as optical
	Slide 12: SAR snowlines are as accurate as optical datasets
	Slide 13: SAR snowlines are as accurate as optical datasets
	Slide 14: Regional snowlines impacted by heat waves
	Slide 15: Regional snowlines impacted by heat waves
	Slide 16: Thank you! Questions?
	Slide 17: Automated surface delineation per pixel
	Slide 18: Automated surface delineation per pixel
	Slide 19: Automated surface delineation per pixel
	Slide 20: Automated surface delineation per pixel
	Slide 21: SAR automatically delineated melt and snowlines
	Slide 22: SAR automatically delineated melt and snowlines
	Slide 23: Sentinel-1 SAR coverage spans Alaska subregions
	Slide 24: Impact of SAR spatial resolution
	Slide 25: Impact of SAR polarization
	Slide 26: Transient snowlines for select Alaska glaciers
	Slide 27: Impact of 2019 heat wave on snowline retreat
	Slide 28: Impact of 2019 heat wave on snowline retreat
	Slide 29: Melt onset coincides with temperature
	Slide 30: Projected temperature across Alaska subregions
	Slide 31

