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Multi-spectral remote sensing detection of oil spill on the sea surface based

on multi-kernel SVM decision fusion model
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Surging Dynamics of South Rimo Glacier, Eastern Karakoram

Kunpeng Wu?, Shiyin Liut, Zongli Jiang?

YInstitute of International Rivers and Eco-Security, Yunnan University, Kunming, 650091, China
2Hunan University of Science and Technology, Xiangtan, 411201, China

Abstract

A comprehensive suite of surface velocities and surface elevation changes for the surging South Rimo Glacier (SRG), situated in the East
Karakoram region, are obtained by offset-tracking from Sentinal-1A and geodetic method from TerraSAR-X/TanDEM-X and ICESat-2
ATLAS. The surge of SRG initiated in the summer of 2018, and the rapid and dramatic increase in surface velocities reached a peak (~12 m
d1) in August 2019. By the summer of 2020, the surface velocity of SRG had returned to its pre-surge level. We interpret that the evolution of
the latest SRG surge was probably triggered by changes in subglacial thermal conditions, and was ultimately accelerated by hydrological

processes. Based on historical analysis, a surge return period of ~25-30 years prevails at SRG.

Data and methods

Glacier surface velocities were estimated using normalized cross-correlation offset
tracking. Repeat Sentinel-1A SAR images were employed to generate a time-series of
glacier surface velocity maps (Table S1). ERS-1/2, ALOS-1/PALSAR and Envisat/ASAR
data were also employed to generate historical surface velocities using the offset tracking

method of the GAMMA software.

Annual glacier surface elevation changes were estimated using the geodetic method
based on the SRTM DEM, TerraSAR-X/TanDEM-X (TSX/TDX) images and ZiYuan3-02

(ZY3-02) stereo images.

Results
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Fig 2. (a-i) Temporal evolution of surface velocities from January 2018 to July 2020
derived from Sentinel-1. (j) Evolution of surface velocities during 1999 — 2000 along the
center line of SRG. (k) Annotated time-series of surface velocities vs. distance from the
terminus along the center line of SRG.
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Fig. 1. (a) The outline of the Rimo Glacier. (b) The location of the Rimo Glacier in the
Karakoram. (c) Surface elevation changes in the SRG during 2000 — 2016 from Brunetal.,
2017. (d) Surface velocities along the center line of SRG during 1990 — 2018 from published
dataset. (¢) The Ground Track points of ICESat-2 ATL06.
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Fig 3. (a-c) Surface elevation changes in the SRG during 2000 — 2012, 2012 — 2017 and
2017 - 2019, respectively, from SRTM, TerraSAR-X/TanDEM-X and ZY3-02 images.
(d) Surface elevation changes during the three periods along the center line of SRG.

Fig. 4 Surface elevation changes from ICESat-2 ATLO6 data and TanDEM, and surface
velocities in corresponding time. (a-d) Surface velocities in the SRG in October 2018,
January 2019, July 2019 and September 2019. (e-h) Surface elevation changes along
the Ground Track of ICESat-2 ATLO6 during January 2017 — October 2018, January
2017 - January 2019, January 2017 — July 2019, January 2017 — September 2019.

Conclusions

This study characterized the surging
dynamics of South Rimo Glacier (SRG)
during 2018-2020. The surface velocity is
interpreted to have been dominated by ice
deformation during the quiescent phase; the
glacier base the evolved from cold to
temperate with increasing ice thickness and
surface slope during the interim phase;
surface velocity accelerated and decelerated
with the advance of surge front during the
active phase. The evolution of the latest
SRG surge was probably triggered by the
thermal switch, and promoted by
hydrological processes. And a surge return
period of around 25-30 years was estimated,
which is notably longer than for other
recently reported surges in this region.
Results from this study add to our growing
understanding of the surge mechanisms and
return periods of Karakoram glaciers.
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