Beach erosion in warmer and stormier Arctic
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WCS = West Spitsbergen Current; SC = Sgrkapp Current



Long-term: waves
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Long-term: seaice
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C = sea ice concentration
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Long-term: fjord ice
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Long-term: coastal change
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Short-term: coastal change

UAV surveys

2018-08-12
2019-08-22
2022-09-10
2023-07-31

-130 —-100
-100 - -50
-50-0
0-50

50 - 85

.

Volume change
2018-2023 (m3)

41 sections of 50 x 20 m

5-year cumulative volume loss of ~300 m3
~0.15 m?3 from 1 m alongshore

~0.03 m3 from 1 m alongshore per year

100
. 50
™
E
S o
=
©
=
(3]
2 .50
5 2018-19
3 2019-22
100 - |——2022-23
—— 201823
-150 '
0 200

400 600 800 1000 1200 1400 1600 1800 2000
Alongshore distance (m)



Facebook 16.08.2023

Sh 9] rt_ter m: CO astal C h an g e .Every year the sea takes away a bit of the shore from us, so there is a risk that

Banachowka, the hall where all the floating equipment is stored, will collapse.
Therefore, with the entire team and additional help from the scientists present
ion, we carried out an action to strengthen the shore.”

w54 Polish Polar Station Hornsund

Polubienia: 14 tys. « 15 tys. obserwujacy
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Fjord ice coverage

Short-term: waves & fjord ice
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Short-term: summary

Volume Volume Mean Hs % year with Months with Months with
change | change @PPS (m) Hs>2m fjord ice cover | fjord ice cover >
(m3/yr) (m3/yr) > 40% per year 70% per year
2018-
2019 1.03 605 -8.2 0.54 0.9 0.3 0.2
2019-
2022 3.05 -214 -11.5 0.53 1.2 2.2 15
2022-

2023 0.89 -301 -94.0 0.59 2.2 1.0 0.2



Take-home messages
Decreasing sea ice extent and duration and increasing storminess contribute to increasing coastal
hazards. In Hornsund we observe:
. Increasing storminess at the decadal-scale
. Regime shift in sea ice conditions after 2005
. Great inter-annual variability in fjord ice conditions
. Acceleration in beach erosion, focused in hotspots
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