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Characterization of geomorphologic variability of

Kongsf jorden and Isfjorden in Svalbard
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SUMMARY

I.  Characterization of geomorphologic variability of Kongsfjorden and Isfjorden in
Svalbard

II. Purpose and Necessity of R&D

Arctic region has been known as no significant wave-erosion along the coastline because
the region is covered by thick sea ice year-round and wave action is not strong.
However, recent climate warming reduces ice-covered area and intensified wave actions.
As a result, coastal erosion has been evident along the some of the coastal areas and has
threaten infrastructures and residential areas located near the coastlines. Considering the
acceleration of recent climate change, organized and systematic study to predict future
coastal changes is timely and imperative. As coastal erosion in the arctic region is the
product of interrelated factors, prediction of future coastal morphologic changes is a
challenge.

Fords in the Svalbard, influenced by North Atlantic Surface Waters, are the places where
rapid changes occur in response to climate warming and are considered an ideal venue
for environmental monitoring due to the retreat of tidal ice and for researches of climate
changes and reconstruction.

This study aims to measure coastal morphodynamics of fjord in the Svalbard, to quantify
the morphodynamics through the time-series of morphologic measurements, and to predict
future morphologic changes of coastal areas in the fjord based on the observation data.

This study will conduct sedimentological analysis, mapping of surface sediment
distribution, stratigraphy, external factors affecting sediment transport, acquisition of
geo-referenced ortho-photos and DEM using UAV, quantification of morphodynamics in
erosional and depositional coastlines.

Based on these observation, maps containing information about geological characterization
and morphodynamics will be produced. These maps will be utilized to ensure the safety
of residents who lives in the fjord of Svalbard and to facilitate economic activity of
companies who plan to run business in the arctic region.

The purpose of this study is to monitor long-term coastal environmental changes, to
analyze observed dataset and to establish observation station and transects, to exchange

data with SIOS knowledge center to strengthen the capability of arctic research.

III. Contents and Extent of R&D



This project aims to characterize morphodynamics through long-term observation of
coastal morphology in the erosional and depositional coastlines in the Kongfjorden and
Isfjorden in the Svalbard.

Annual morphodynamic changes will be documented through the analysis of precision
profiling, photogrammetry using UAV, satellite imagery at the study locations and
transects for the monitoring of long—term morphodynamic changes in the fjord.

Through time-series analysis of precision morphologic measurements, magnitude and
trend of morphodynamics will be documented and evaluated for the prediction of future
changes.

In particular, DEM using unmanned aviation vehicle (UAV) will be made considering
poor accesshility of study area. Sediment flux will be measured using time-series analysis
of DEM.

In order to characterize the geology of the fjord of interest, various aspects, such as
morphology, stratigraphy, bedform, slope gradient, connectivity, vegetation cover,
basement, terrace, proximity of channels, permafrost, facies, lithology, will be collected and
analyzed. Factors controlling the morphodynamics will characterized and summarized into
a database by correlating the factors with the morphodynamics.

To analyze the environmental factors that control morphodynamics, observation data
regarding weather, glacier, waves, sea level change will be collected and analyzed to
establish the hierarchical orders of the environmental factors. Long-term monitoring sites
will be decided based on the hierarchical orders of the environmental factors.

By combining long-term time-series analysis of precision profiling results and geological
characterization, maps containing geological characterization and morphodynamics will be

made and geological hazard will be evaluated.

IV. R&D Results

Accurate positioning and elevations were measured at two locations in the Kongsfjorden
near Dasan station through long-term acquisition of satellite signals using RTK-GPS. Bench
mark locations for the time-series of morphologic measurements were established in the
coastal area.

Accurate morphologic measurements were conducted along transects where short-term
morphologic changes are anticipated. Morpholoigc measurements were conducted along
1.5-km-long transect that runs parallel to spit and along 70 m and 45 m-long transects
that are perpendicular to the coastlines in the entrance of Kongsfjorden. Gravel beach, spit
and lagoon were described and sedimentary structures of wave-influenced beach were
documented in detail. The eastern part of the spit has higher elevation. Landward side of
the spit has steeper slope gradient than the seaward side of the spit.

High resolution aerial photographs and three dimensional elevation model (DEM) were

obtained using unmanned aerial vehicle (UAV). For the tidal dunes in the intertidal zone



of Yeochari tidal flat in Ganghwa Island, accurate three dimensional DEM were produced.
The tidal dunes are either ebb-asymmetric or flood-asymmetric and migrate as fast as 2 m
per day.

Relief peels were made for cores obtained from Kongsfjord. Peels are 10 cm in width and
15 cm in length. Sediments in the coastal area near outwash delta consist of parallel to
cross-bedded medium sands in the middle to lower part and angular gravels of 3 cm in

diameter in the upper part.

V. Application Plans of R&D Results

Key results to be documented in the present project are to evaluate morphologic change
and to characterize geological features in the coastal environment in the fjord. Through
elucidation of erosion and deposition in time and space in the fjord, this project aims to
develop technology that enables us to track down changes in the past and to predict
future changes. This technology not only provides basic data for economic development of
coastal areas in Svalbard fjord but also can be utilized as key dataset to secure safety for
local residents in the fjord.

In addition, results can be utilized as means for effective management of historic sites in
the Svalbard fjord. In particular, the sites are located in the coastal regions that experience
rapid morphologic changes, the results of the present study can be used for decision
making to prepare protection, relocation and abandonment of the sites.

Morphologic changes of Svalbard fjord is closely linked with climate warming and
provide key information for proxy studies of climate warming such as decrease of sea ice,
increase of snow falls, intensified waves, and sea-level fluctuation. Therefore, results of the
present study can be used for basic science to unravel the climate and sealevel changes in
the arctic region.

The results are also beneficial to companies who are trying to run business in the fjord
area. Information and technology regarding local geology and morphodynamics will help
them to minimize opportunity cost and maximize possibility for successful launching of

their projects.
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