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A pan-Arctic initiative on the spatial and
temporal dynamics of Arctic coasts
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WHY STUDY ARCTIC COASTS?
NiHoHapkhttpdotvol bly it o ov diabee/ kA Adn pdREk A Yine 0 & Aag Sdifitd &0 yndindit] &nel-C08lsh AWSATB-0019

Arctic coasts are one of the most dynamic landscapes on Earth and comprise one
third of all coasts worldwide (Lantuit et al., 2012). There are many reasons why it
is important to understand their dynamics.

Most Arctic coasts consist of Permafrost, ground which remains below 0 °C for at
least two consecutive years. Since permafrost contains at least 20 % more carbon
as is currently circulating in our atmosphere (Hugelius et al., 2014; Houghton,
2007), it is important to study mechanisms which lead to its disruption and thus
remobilization of the previously locked carbon. Coastal erosion is such a mechanism.

Fourty-six percent of all Arctic residents live within the coastal zone (Jungsberg
et al., 2019). Understanding coastal dynamics is crucial for planning sustainable
development of settlements, especially those that are prone to erosion and/or
flooding. Further, enhanced sediment, nutrient and carbon input from coastal erosion
may have the potential to influence food webs (Fritz et al., 2017). This can also have
an impact on Arctic residents who rely on subsistence fishing and hunting for food.
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Conceptual figure of the Arctic Coastal Zone.

Picture Credit: Fritz et al., 2017
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THE ACD DATABASE

.....

This dataset represents an important outcome of Arctic
Coastal Dynamics | that encompasses segmentation and
characterization of the entire circum-Arctic coastline by
regional experts. This dataset contains data on coastal
morphology, composition, dominant processes, ground
ice, and environmental forcing parameters such as wind
speed, storm counts, melt season, and wave energy. A
listing of the variables included in the coastal classification
can be found in Appendix A of the ACD Il Science and
Implementation Plan (2006). This information is available
for over 800 segments, covering the coastline of all eight
regional seas of the Arctic Ocean. The length of individual
segments is variable (median length is 38 km), and
depends on classification parameters and data availability.
The segmentation format is scalable, allowing the
adoption of future digital coastlines and the integration of
additional data at higher spatial resolution.
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Understanding the complexity of processes influencing coastal zones on the local to
pan-Arctic scale was one of the International Polar Association's (IPA
(https:/lipa.arcticportal.org/)) and International Arctic Science
Committee's (IASC (https://iasc.info/)) priorities which led to the
initiation of the Arctic Coastal Dynamics project in 1999.

In the following years, the Arctic coastal research community created a
database (https://maps.awi.de/awimaps/projects/public/?
cu=Arctic_Coastal_Dynamics#home) which was populated with
observations, estimations and measurements about coastal geomorphology,
shoreline change rates and carbon stores for over 101,000 km of the Arctic coast.
For the first time, this information allowed for a comparison of coastal dynamics
across the Pan-Arctic.

. Major findings were published by Lantuit et al. in 2012
(https://link.springer.com/article/10.1007/s12237-010-9362-6)

. The database (https://maps.awi.de/awimaps/projects/public/?
cu=Arctic_Coastal_Dynamics#home) is accessible online

. The ACD project also has an own webpage (https://arcticcoast.info)
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WHAT WE ARE CURRENTLY DOING
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thus play a key role in understanding the simple process of sharing your data
both systems.

In order to get a better understanding of
the complexity of processes influencing
coastal zones on the local to pan-Arctic
scale, the International Polar Association
(IPA) and the International Arctic Science

with us!

ACD Database Update
In 2016, the ACD database was officially
launched as a GIS web application. You can
i i ,, -~ " = access it under:
i ¢ N httpsi//maps.awide/map/maphtmi? prgg
cusArctic Coastal Dynamicsithome

Committee (IASC) initiated the Arctic
Coastal Dynamics project in 1999.

ORouke 2017 =
In the following years, the Arctic coastal i
research community created a database
and filled it with collected and
estimated information about coastal
geomorphology, shoreline change rates,
as well as carbon contents for over
101,000 km of the Arctic coast. For the
first time, this information allowed
comparing coastal dynamics across all
Arctic regions. Major findings were
published by Lantuit et al. in 2012
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} 016 New extent: We will extend the coverage
it ljl of the database to all permafrost affected
=== == coasts.

Abaseline shoreline: We anticipate to
create one common circum-Arctic
shoreline based on Digital Globe satellite
imagery from one common reference year.

Since then, many publications and some
datasets containing updated shoreline
change rates were released. With a
general update of the ACD database, we
aim to provide an overview over these
data in order to enhance understanding
of current arctic coastal dynamics from
the local to the pan-Arctic scale

New coastal heights: We will update the
backshore heights by using open source
products, like the ArcticDEM (Polar
Geospatial Center).

New datasets: We wil include all data
which are accessible and usable for us

Within the framework of the EU project Nunataryuk

(https://nunataryuk.org/), we gathered information on publications and datasets
which were released after the initial ACD results were published in 2012. We
displayed some of our results of this big review in our poster at AGU 2018 (see
above).

During this process we learned that despite the very high quality of the data, there
was often no common ground for data comparability due to a lack of
standardized methodological approach.

In response to this issue, we started a call for shoreline data, with the aim to create a
baseline shoreline dataset, for ongoing change detection, that is consistent and
comparable across all geographic regions in the Arctic. This motivated over 20
scientists from all over the world to share their data with us. We are now analyzing
these data, together with satellite data that we gathered within the framework of

the NSF project PerCS-Net (https://permafrostcoasts.org/) in a consistent way
to establish a standardized Arctic shoreline database.

We are aware of the differences which arise from different shoreline proxies taken for

Data collection will take into consideration variation in the shoreline proxies taken
for shoreline digitalization, as well as different ground image resolutions and scales.
This metadata is being collected in parallel with the shoreline vectors in order to
document important differences between data sets.

In addition, we are applying the same shoreline change analysis procedure for all
digitized shorelines.

For the analysis of shoreline movements the ESRI ArcGIS software extension DSAS
(Digital Shoreline Analysis System)
(https://www.usgs.gov/centers/whcmsc/science/digital-shoreline-analysis-
system-dsas?qt-science_center_objects=0#qt-science_center_objects) vs.
5.0. will be used. We will create a baseline inland of the shorelines and use a transect
spacing of 100 m (see example below). In the case where more than two shorelines
are collected, we will conduct separate DSAS analyses for each time period.
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Example of standardized DSAS setup along the Yukon Coast, Canada. Map created by A. Irrgang.

We are aiming to finish our analyses until summer 2021.
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We welcome any new data contributions! If you would like to get involved in the
Arctic Coastal Dynamics project, contact Anna Irrgang (anna.irrgang@awi.de) who
will guide you through the simple process of sharing your data with us! The
contribution of your data will be acknowledged by a co-authorship of the resulting
products.
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ARCTIC REPORT CARD ON PERMAFROST COASTS
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Arctic Report Card

Tracking recent environmental changes

relative to historical records

2019 Arctic Report Card Home >

Archive of previous Report Cards and videos >

This year, for the first time Permafrost Coast dynamics will be included in
NOAA's Arctic Report Card (https://arctic.noaa.gov/Report-Card). This
publication will include many information from our 2018 review. The ARC
will be released at December 08, 2020.

From this year on, we will provide an update on the development of
Permafrost coasts on a four years basis.

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&guest... 8/18


https://arctic.noaa.gov/Report-Card

29.12.2020 AGU - iPosterSessions.com

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&guest... 9/18



29.12.2020 AGU - iPosterSessions.com

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&gue... 10/18



29.12.2020 AGU - iPosterSessions.com

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&gue...  11/18



29.12.2020 AGU - iPosterSessions.com

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&gue... 12/18



29.12.2020 AGU - iPosterSessions.com

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&gue... 13/18



29.12.2020 AGU - iPosterSessions.com

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&gue... 14/18



29.12.2020 AGU - iPosterSessions.com

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&gue... 15/18



29.12.2020 AGU - iPosterSessions.com

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&gue... 16/18



29.12.2020

https://agu2020fallmeeting-agu.ipostersessions.com/Default.aspx?s=3B-0C-F 1-73-2A-57-56-13-D0-83-32-81-A9-A7-30-D4&pdfprint=true&gue...

AGU - iPosterSessions.com

ABSTRACT

Permafrost coasts make up roughly one third of all coasts worldwide. Their erosion leads to the release of previously locked
organic carbon, changes in ecosystems and the destruction of cultural heritage, infrastructure and whole communities. Since
rapid environmental changes lead to an intensification of Arctic coastal dynamics, it is of great importance to adequately
quantify current and future coastal changes. However, the remoteness of the Arctic and scarcity of data limit our
understanding of coastal dynamics at a pan-Arctic scale and prohibit us from getting a complete picture of the diversity of
impacts on the human and natural environment. In a joint effort of the EU project NUNATARY UK and the NSF project
PerCS-Net, we seek to close this knowledge gap by collecting and analyzing all accessible high-resolution shoreline position
data for the Arctic coastline. These datasets include geographical coordinates combined with coastal positions derived from
archived data, surveying data, air and space born remote sensing products, or LIDAR data. The compilation of this unique
dataset will enable us to reach unprecedented data coverage and will allow us a first insight into the magnitude and trends of
shoreline changes on a pan-Arctic scale with locally highly resolved temporal and spatial changes in shoreline dynamics. By
comparing consistently derived shoreline change data from all over the Arctic we expect that the trajectory of coastal change
in the Arctic becomes evident. A synthesis of some initial results will be presented in the 2020 Arctic Report Card on Arctic
Coastal Dynamics. This initiative is an ongoing effort — new data contributions are welcome!
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