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Case sites

» Sites (Russekeila and Hiorthhamn, Svalbard;

N_W coast Of And¢ya Nordland) Chosen W|th 1900 1910 1920 1930 1940 1960 1970 1980 1990 2000 2010 2020
’
Svalbard since 1898 i

5 o a1y
Annual values and running 5yr average i Precipitation (mm/yr)/ \
Updated to February 2018

a) heritage remains, archaeology and/or buildings;
b) existing maps and active geo-hazard processes;
c) long meteorological data series.
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For both Andgya and Svalbard, long observational
temperature time series are available, going

back to the late 19th Century (1868 for Andgya

and 1898 for Svalbard).

The precipitation records for these sites are shorter,
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but still cover more than 100 years.
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This allows for a thorough assessment
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and precipitation.
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CULTCOAST consortium. ANl
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Small changes in micro climate = large effects on heritage sites

Increasing temperatures Biological degradation

More rain
(rot)
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Russekeila, Kapp Linné, Svall gy

The Pomor people had a station at the mouth
of the Linné river.

Russekeila is one of the largest archaeological
sites of this kind in Svalbard, with visible
house remains (with increasingly degrading
wood) and a large cemetary, partly
threatended by solifluction, partly by river
erosion.
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Russekeila, Kapp Linné, Svalbard. Russian hun -

House remains at the
edge of the coastal
slope. Heavily
degraded wood and
very vulnerable.
Active coastal erosion
(windblown) — and
gravity doing the rest
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Refuse deposit at Russekeila threatened by erosion

Knitted textile Vowen textile
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a, Kapp Linne, Svalbard. Norwegian hunti |

™

Remains of house on
the plateau above

the western river

bank. Refuse

deposit containing
textile, wood, animal e

bones, ammunition
shells etc., buried
beneath eroded
coastal deposits.
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Hiorthhamn, Svalbard. Coa‘l
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Hiorthhamn, Svalbard. Coal mine site

Hiorthhamn holds the second largest amount of listed buildings and other traces of coal
mining activity in Svalbard. During fieldwork August 2019, we could see that the coast
line has withdrawn, and the locomotive has sanded over. Listed buildings are damaged
by solifluction (note the position of the foundation pile)

Building pushed off its foundations by [
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Shoreline measurements by
Cris Nicu & Anne-Cathrine
Flyen, 2019

Backround aerial photo from
2013. Blue line shows the coastal
slope then, red line and dots now
(August 2019). More than 15
metres(!) further inland — in only
6 years. Even more dramatic
than expected. Yellow spot
indicates placing of monitoring
equipment installed 2020,
measuring soil temperatures,
humidity and conductivity at 9
levels within 1 meter. Probe

diameter 5cm.
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Coastal Erosion A ffecting Cultural Heritage in
Svalbard. A Case Study in Hiorthhamn
(Adventfjorden)—An Abandoned Mining Settlement
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Abstract: ksan glan coal mining with a loading dock and

a lot ofindustrial infrastructure left in the coastal zone. In this study, changes in the position of
1.3 km of the Hiorthhamn shoreline, which a  ffect cultural heritage, is described for a time-period
spanning 92 years (1927-2019). The shoreline positions were established based on a map (1927),
orthophotos (2009) and a topographic survey with di  fferential Global Positioning System (GPS)
(summer 2019). Detailed ical and surface sedir mapping was conducted to form
a rk for unds ding shorel dscape Interaction. The shoreline was divided into
three sectors to calculate the erosion /stability /accretion rates by using the DSAS (Digital Shoreline
Analysis System) extension of ArcGIS. The DSAS analysis showed very high erosion in Sector 1,
while Sectors 2 and 3 showed moderate accretion and moderate erosion, respectively. Sector 1 1s
geologically composed of easily erodible sorted beach sediments and protected remains from the
mining industry such as wrecks of heavy machines, loading carts, wagons and rusty tracks that are
directly exposed to coastal erosion. The all-sector average shoreline erosion rate (EPR parameter) for
the 92 years period was  ~0.21 m/year. The high shoreline erosion rates in Sector 1, together with the
high potential damage to cultural heritage, supports the urgent need of continued coastal monitoring
and sustainable management of cultural heritage In Hiorthhamn.

Keywords:  coastal erosion; shoreline;
Svalbard; DSAS; high Arctic

hological cultural heritage;

all Open Access

1. Introduction

Coastal areas of seas and oceans are among the most dynamic landforms and are permanently
under threat of change from natural processes and anthropogenic pressure. A significant proportion of
[the world's atpresent and history, lives in coastal areas (between 15% and 40%),

Jand changes in the intensity and frequency of storms | QOver the last decades, coastal areas have
been subjected to increased rates of erosion [ 5], and this will most likely cause significant economic
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Climate change impacts and fungal decay in vulnerable historic
structures at Svalbard
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which are under the direct e ffects of climatic change-related [ 1,2] processes such as sea-level rise [ 3))
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Coastal Erosion of Arctic Cultural Heritage in Danger: A Case
Study from Svalbard, Norway
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Abistact: Strong cultural hedtage management relies o0 a thomugh evaluation of the threats faced
iy herltage sites. both in Use present and In the fulure. In this study. we anaysed the changes n
the position of Moethhamn shordine (Svatbard:, which Is #fecting coustal cultural hedtage sites.
for & perkod of 93 years (1927-20201, Shoreling changes wore mapped by Usng maps, omephotas,
drone mages. termestrial sor scanning (TLS). and topographic surveys. Ala, TLS was used to
30 document the endangered coastal cultural heritage sites. Detaled sedimentaiogical and mor-
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1. Introduction
Coastal areas are one of the most dynamic landforms on Earth and are under the
@'{)‘ dinect effects of natural processes (sea-level rise, long- and short-term geologkal processes)
and anthropic changes in the habitat. etc.).
(ooysahe: & 3on = o sater Throughout history, coastal arcas have acted as 3 magnet when it comes to attracting
Uuames V2P, S St humans | 1], Today, coastal areas around the globe are under the direct effects of climatic
[P ke am e e e changes; this has been reflacted by numesous studies around the world showing increased
[dmrbed wrder @t a€ oggion rates | 2,3). The erosion rates are exacorbated In the Arctic arcas [ 4), which are
[comdwirs of b Condiew Cormmsts yyrming two or three times faster than the global average. The Arctic coastal landscapes
[Mdnabon XC B Revans Sempas a0 espocially sonsitive to clmate-change-induced marphological processes, from which

I omatn! they were previously protected due to permatrost and seasonal sea Ice. AfCTic coastal areas
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Interdisciplinary cooperation CULTCOAST
The strength of joint field work in an
interdisciplinary research project — all

learn from each other and complete each
others knowledge

Photo: Russekeila, Svalbard. VV
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