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Abstract

In the context of growth blue strategy, an important place is provided to ensure sustainable development of sea
activities which could not be realized without a good knowledge of the coastline. The shoreline of the Romanian
Black Sea is about 240 km long from Musura Golf (in North) to Vama Veche (in South). This area has an
important place in the country's economy due to its natural and cultural heritage and tourism potential but
coastline land use is subject to great threat: coastal erosion. This study aims to investigate the Romanian Black
Sea coast in terms of its evolution over time in order to establish the main vulnerabilities and the principal
indexes that characterize it.
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1. INTRODUCTION

In the context of growth blue strategy, an important place is provided to ensure sustainable
development of sea activities which could not be realized without a good knowledge of the coast area.
Knowing the position of the coastline/shoreline over time is a crucial element for all stakeholders
interested in the development of the coastal area. To analyse the time and space variability of the
coastline a functional definition is necessary [1]. Shore area is defined for the first time by D.W.
Johnson in 1919 [2] in terms of morphological and genetic criterion as a unit extension of coast area.
Based on D.W. Johnson transversal profile today is widely accepted a schematic representation of a
shoreface profile as that presented in figure 1, where the coastline is the limit between shore and coast
and shoreline varied between high and low water level. Johnson [2] provide also the most “simplistic”
definitions for shoreline “the line where land and water meet”. Despite its simplicity, this “line” is
very difficult to highlight due to its variability in time and space. The shoreline position changes over
time because of the dynamic of water levels through the season or tide and storm season, accelerated
sea level rise, sediment movement, etc.

2. EXPERIMENTAL

The variation of the shoreline can be examined from multiple available data sources: historical
map and photography, military map, photograms, ortophotomap, satellite images. Usually, data from
different sources are used to achieve the desired temporal coverage [1].

Historical photographs provide only general information about the specific morphological
feature (eg. the presence of a beach or coastal cliff) and present major issues regarding scale or control
points as well as a lack of information about sea conditions at the time the photo was taken) [3]. This
makes the accurate mapping of the historical shoreline very difficult (Fig.1), and thus, they represent
limited importance.

58



ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI - FASCICLE 11

| - Y
-+ iy -

L] iy

Fig. 1. Photo from 1930, Eforie Sud (source [7])

Historical maps and charts focus on decorating and as such, they tend to treat the technical
part as non-important. As a result, they almost never specify the methods used for mapping and they
do not contain any accuracy assessment, sometimes not even mentioning the selected shoreline
feature. The maps used are military maps, Shooting master plans, scale 1: 20000 (Fig. 2), in the
Lambert-Cholesky projection system (1917-1959).
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The best historical data source for analyzing previous shoreline fluctuations are aerial
photographs. In the 1920’s, the coast began to be monitored and vertical aerial photographs were taken
and collected, but as aerial photography was a new field, the pace of technological advance allowed
for reasonable photographs to be taken only late in the 1930’s. The time frame in which the
photographic survey is being carried out varies greatly and is specific to every site according to its
importance at the respective moment (as well as a tendency to be carried out after significant storms)
although the aerial photographs provide proper spatial coverage. When using photographs for the
study, it implies that the identified coastline is always based on a visible feature.

The aerial photographs for determining the shoreline were taken in 1952 and made available
by the Bucharest Geospatial Defense Intelligence Agency (Fig.4).
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Fig. 4. Orthophotoplan 2020, Agigea fishery (photo author)

The orthophotoplan is an aerial image that has corrected the errors due to the inclination of
the plane at the time of taking, the errors due to the uneven scale of the frame, and the level
differences of the relief. The orthophotoplan is based on a series of processes such as aero
triangulation, digital terrain model (DTM), orthorectification, and mosaicking.

3. RESULTS AND DISCUSSION

In order to evaluate the Black Sea shoreline changes, we could use the “Digital Shoreline
Analysis System” (DSAS) software [6]. This program is an extension of the ArcGIS desktop software
and it could provide an analysis of the shoreline evolution based on a statistical approach. It includes a
model for generating future shoreline positions, calculated from a baseline. For the Romanian coast,
we will use the baseline established by Law 17/1990, regarding the legal regime of the inland
maritime waters, of the territorial sea, of the contiguous zone, and of the exclusive economic zone of
Romania.
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Fig. 5. The measurement distance from the baseline to each intersect point (source www.usgs.gov)[6]

4. CONCLUSIONS

Knowing the evolution of the shoreline we can know the areas with high erosion located on
the Romanian coast and forecast the areas with erosion that will occur. With these data, we know how
to protect our natural and cultural heritage, the tourist potential, and the country's economy. The seas
and oceans are the engines of the European economy and have great potential for innovation and
growth. It is the maritime contribution to achieving the goals of the Europe 2020 strategy for smart,
sustainable, and inclusive growth.
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