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* Independence in the 1990s, associated with a rapid transition to a
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Natural characteristics and evolution factors of the coastline

« Transgression and regression of the ancient Littorina Sea onto
Pleistocene and Tertiary glacial deposits.

. Development of tourism issues in Palanga (Lithuania)
« Large sand and gravel beaches and dunes predominate on the coast.

* Morphodynamics factors: swells, longshore drift, tectonic movements,
tidal movements, etc.
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« Use of Landsat 4-5 TM and Landsat 8 OLI satellite images composed of spectral bands covering visible
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Non-significant differences between the two
coastline extraction methods on both calculations
with/without weighting.

1/3 of Russian’s coastline is in significant
retreat.
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Between 1988 and 2018, the south-eastern Baltic
coast is characterised by overall stability.

A manual method more sensitive to margins of
error.

30% of the coastline presents a significantly
regular evolution trend in time and space,
whatever the extraction method.

Non-significant differences between the two
coastline extraction methods on both calculations
with/without weighting.

1/3 of Russian’s coastline is in significant
retreat.

More dispersed coastal variation values in
Latvia.

In Lithuania, a large part of the coastline is
considered “stable”.
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between accretion and erosion zones disturbed over time

A trend of coastline retreat over time for both methods but no
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 Atrend of coastline retreat over time for both methods but no
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An inter-period evolution with a regular alternation
between accretion and erosion zones disturbed over time

 Atrend of coastline retreat over time for both methods but no
"significant" erosion.

« Some alternation of eroding and accreting areas for the period
1988-1999 for both methods.

* Increasing erosion for the manual method with significant
variations in Russia and Lithuania.

« Achange in the spatial dynamics of coastal evolution for the
automatic method.

Analysis of the spatial accuracy of the results
« 1988-1999: same evolution trends except for the Curonian Spit.

« 1999-2009: small differences between the annual variations with
the exception of the Sambian and Curonian coasts and Pavilosta
port region.
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Background Methods

An inter-period evolution with a regular alternation
between accretion and erosion zones disturbed over time

 Atrend of coastline retreat over time for both methods but no
"significant" erosion.

« Some alternation of eroding and accreting areas for the period
1988-1999 for both methods.

* Increasing erosion for the manual method with significant
variations in Russia and Lithuania.

« Achange in the spatial dynamics of coastal evolution for the
automatic method.

Analysis of the spatial accuracy of the results
« 1988-1999: same evolution trends except for the Curonian Spit.

« 1999-2009: small differences between the annual variations with
the exception of the Sambian and Curonian coasts and Pavilosta
port region.

« 2009-2018: significant differences between the two methods.

» Cyclical dynamics in port areas whatever the period and the
method.
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Background Methods

Natural and anthropogenic factors explaining the
evolution of the coastline

« An alternation between eroding and accreting areas (1988-
1999) representative of sediment redistribution by longshore a’!*' : |
drift. ST — :

Intense erosion or changing pre-existing spatial dynamics?

Liepaja

« Natural processes: sea level rise, increase in "extreme" events,
etc.

« Extremely limited human intervention: beach nourishment,
'natural' dune protection solutions, etc.

A coastline more sensitive to human-induced damage?

» Disturbance of sedimentary stocks and inputs: weakening of
dunes, extraction activities, etc.

» The case of ports: a disturbance of the littoral drift which
causes local erosion of beaches downstream of port
structures.

Coastal annual -2.80--1.80
evolution (m/year) -1.80 —-0.80
with weighting of -0.80-0.80
the margins of 0.80—1.80

error 1.80 - 2.80

Hard structures in Klaipeda port |
(Gloaguen, 2020)
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Critical analysis of the methodology
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Time-processing Q Q
Accuracy of the
shoreline extraction g e

Results ° Q

* Arelationship between spatial resolution and sandy
beaches can be questioned ...

» Integration of other data sources in the analysis
(topographic maps, field measurements, etc.)

» Use of satellite images with better spatial resolution
(at the expense of spectral resolution?)
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Conclusions

« Using Landsat 4-5 TM and Landsat 8 OLI satellite images, we measured a stable
coastline evolution in the south-eastern Baltic Sea between 1988 and 2018.

 The annual changes per decade show further trends towards a disruption of the
cyclical evolution that characterised the study coastline (erosion more intense or
change in spatial dynamics of coastline evolution).

« Natural (sea level rise, storms) and anthropogenic (dune degradation, coastal
protection strategies, etc.) factors can explain these observed changes.

« The automatic extraction method (MNF transformation and Laplacian filter)
showed its advantages in terms of processing time and robustness of the results
even if the differences observed between the two methods remain insignificant.
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