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ABSTRACT IMAGERY FROM FIELD CAMPAIGN IN AUGUST 2019 SENTINEL-1 VELOCITY MAPS ICESAT-2 RGT TIME SERIES RESUITS OVER NEGRIBREEN
Th.e Negribreen G.lacier S}.fstem on th.e ea,.st C.OELSt of Spitsbergen, Svalbal:d, has been actively In response to tl.le sure, the Geomathematics, Remote Sensing .and Cryospheric Scier.lces s B s B (1) Detection of New Surge Crevasses and Changes in Existing Crevasse Fields
surging since 2016, i.e., during the entire lifetime of ICESat-2 (launched in September 2018). Group at the University of Colorado, Boulder, conducted three airborne survey campaigns AT TN RN e T o S BT ST A e E in Upper Negribreen:
The progression of Negribreen’s surge throughout the glacier system has resulted in large-scale of the glacier system in the summers of 2017, 2018 and 2019, collecting laser altimeter, IMU 8'75j AT il 8-75*: " ‘
elevation changes and wide-spread crevassing, which is ideally mapped and analyzed using and GPS measurements together with imagery (see Herzfeld et al., 2022, Remote Sensing). Cas| ’-* ) Coas| ! 290 - | RGT 534 gl
ICESat-2 measurements processed by the Density Dimension Algorithm for Ice (DDA-ice) ) ] 250 gfﬁél{i%ﬂgk
(see Herzfeld et al. 2016, IEEE TGRS, and Herzfeld et al., 2022, Science of Remote Sensing). 874 “ 2 874 z?m—i:;%ﬁé %ﬂfﬂ i}k}]
In this analysis, we quantify how Negribreen has been evolving in its mature surge phase ;;—' 5 54 iE g ;;—' i": I’ %‘* August 2020 (strong)
over the course of 2019 and 2020. Using ICESat-2 data, together with airborne field data and 257 R§ 252 2 873 = ,_;6“'
Sentinel-1-derived velocity data, we quantify large-scale effects such as elevation-change and % - , % - E El Ml | v
mass transfer through the system, as well as smaller-scale effects afforded by high-resolution 5 EEZUS ‘| I [IN\]'V? ” 2l
data products of the DDA-ice such as crevasse characterization, surface roughness and changes 8725 8725 o AT ff I M LA I :
thereof. 1 10 \bk | l "-r T
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Results show the expansion of the surge in upper Negribreen where increased crevassing T2 05 S - R i,:‘,»{[” 1k |
has occurred along with height change rates nearing 30 m/year. In addition, fresh surge % A E e 0 » SRR AR
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crevasses formed along the margin between the surging ice of Negribreen and non-surging ice UTM-East (m) x10° UTM-East (m) x10° 8.724 8.725 8.726 8.727 8.728 8.729 8.73 8.731 8.732
of neighboring Ordonnansbreen. Finally, increased surge activity found on inflowing glaciers wLHos () <10
from the Filchnerfonna accumulation zone suggest that surge effects may continue to expand : L Thi
up glacier leading to further disintegration ofgtighe ice s stengl with contigued mass loss ’ Figure. (Left) Low-lying clouds covering the lower glacier and terminus (photo looking Flgu.r e (Left) Mean Su.rface Ve1001t1e§ betoween 2019-08-11 to. 2019-08-23 (m/day). . bls BT — ReTRhe
pg g g y : downglacier. (Right) Young sturge crevasses in upper Negribreen, baseline spans the 2019 airborne campaigns in August 2019. (Right) Meax} surface velocities 410, Ockoher 209 (song) ~_
between 2020-07-10 to 2020-07-22 (m/day) with peak surge speeds exceeding 8 m/day. July 200 April 2020 (srong
. . . . — July 2020 (weak)
typically sees the fastest ice-surface speeds in Negribreen. October 2020 (weak)
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The Negribreen Glacier System (NGS), a large glacier system in Arctic Svalbard, surged in
late 2016 reaching speeds of 21m/day during its peak in July 2017, equivalent to 200 times its
normal quiescent velocity. The NGS consists of Negribreen, where the majority of the surge
activity occurs, Rembebreen, a southern tributary glacier in the upper glacier system, and two
main tributary glaciers flowing in from the north: Akademikarbreen feeding Negribreen in the
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upper glacier, and Ordonnansbreen further down-glacier. The NGS receives large amounts of 3 |
inflowing ice from the Filchnerfonna accumulation zone above the NGS to the west. 8.7341° ‘5 2726 727 8.728 729 8.73 731 8.732 573 8.734 8.735
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