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The effect of marine water movement on the coast of
Tobruk, northeastern Libya - a geomorphological study
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Abstract:

The study area is supervised the Mediterranean Sea, with a coastline of
52.42 km, the coastal meanders are one of the distinctive forms of the coast, due
to their spread along the coast and the penetration of the sea into the dry land for
varying distances. The most notable one of these meanders is the Gulf of
Tobruk, which has an area of 6.47 km2. The study aims to determine the
characteristics of the coast and the factors affecting its formation.

During the glacial periods and warm periods in the Pleistocene era, the coast
of the study area was subjected to continuous fluctuation, and the sea level was
associated with climatic changes - vegetation in the quaternary, as well as other
factors, including: tectonics such as the balance of the earth's crust, the
construction of mountains and the torsion of the earth's surface, where marine
submersion was during the warm periods during glacial periods, and vice versa
during extreme cold or icy periods. The oldest geological formations in the
study area date back to the upper Oligocene and lower Miocene in the Cenozoic,
and the most recent formations date back to the Pleistocene in the quaternary.

And by studying the characteristics of the coastline, the meandering rates
ranged from 5.6/km at the Gulf of Tobruk to 1.3/km at the coast extending from
Ras al-Zaggm to the mouth of al-Awda Valley, with a general average of
2.55/km. The curvature rates in the coast ranged from 0.48 at the Gulf of Tobruk
to 2.6 at the Lido Beach, with an average of 2.06. This is due to the various
structural factors, whether they are tectonic or by marine erosion factors, and the
nature and directions of the coast control the marine interference in the land.

By studying the factors affecting the formation of the coast, it was found that
the prevailing waves and their directions, whose energy strength ranged from
5062 kg / m 2 in summer to 125577 kg / m 2 in winter, which had a clear effect
on the amount of sediment available in determining the size and pattern of
shapes resulting from marine sculpture and sediment.

It was found, through the paths of the sea currents that travel at depths
ranging between 50-100 m, that their impact on the coast line is minimized,
because they are parallel to it, and because their path is away from the coast line
for an average distance of 3 km. It was also found, by studying the two tidal
movements, that the coast was affected by the semi-daily tidal system, which
does not exceed 30 cm, and its effect is limited to the marine cliffs area in the
northwest of the study area.

Keywords: marine interference, marine cliffs, coastal waves.
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