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Abstract. On the 18th of April 2012, deficiency of the 

central breakwater and the lateral docks of the marina 

inPatras (Greece) resulted in one ship sinking and in 

several other damages due to fierce storm. The 

amplitude ofthe surge and the reason of this 

malfunction caused intense conflict among engineers; 

as such surge amplitudehad never been predicted. A 

factor intensifying the confusion is that the tide gauge 

of the marina was out offunction during the storm. 

Thereafter, there is important lack of crucial data 

concerning the tide amplitude. Thisstudy is focused on 

shedding some light on the causes of this event and also 

on defining the real wave height ofthe surge. A 

complex approach was followed, for the purpose of this 

study, in order to avoid biased estimates.This approach 

included step by step leveling based on flood 

fingerprint analysis, digital video analysis 

andnumericalsimulation.Resultsshowthatearlierestimate

sandalsotechnicaldesignqualityindicatorsunderestimate

dinundationrisk.Consequently,inefficientoperationofthe

marinastructureisapresentquestion. At the same time, 

the surge wave amplitude estimate (>1.20m) adds 

important information to theinundation risk 

reassessmenteffortsin the eastern Mediterranean. 
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INTRODUCTION 

The study of natural disaster causes, demands a rather 

complex analytical procedure which often becomes a 

matter of controversy among researchers [1,2]. 

Analysis of such phenomena should be thoroughly 

painstaking, especially when they are enhanced by 

regionally localized topographical parameters [3,4]. In 

many cases, troubleshooting of marina deficiency 

events during storms has come to dead end, with 

difficulty in multiparametrical characterization of a 

phenomenon being the main cause, usually focused on 

several non-linear hydrodynamic factors of 

simultaneous effect [5,6]. 

The present project is focused on the significant 

structural fault of a typical marina located in the region 

of Patras, Greece. On the 18th of April, 2012, one 

sailing boat was submerged, while others were severely 

damaged along with related infrastructure of the 

marina, during a fierce storm. 

Nevertheless, the recorded weather conditions during 

the hours of the storm could never justify such a 

disastrous outcome. On the same time, lack of sea level 

records for the same time period, due to the marina’s 

tide gauge malfunction, further obfuscates any research. 

The conflict which followed came as a natural 

consequence, involving the vessel owners and the 

marina management. 

Despite the lack of sea level records, sea condition 

representation is made possible through digital video 

analysis stemming from video material recorded by 

amateurs as well as reporters. This visual material 

depicts the storm period in the marina in detail and was 

brought to public some days later. In addition, water’s 

muddy composition during flood left essential marks of 

the sea level on the steady platforms. 

The aforementioned sources of valuable information 

were synthesized with meteorological observations in 

order that a reliable representation of the phenomenon 

to be succeeded. Such a simulation could only add to 

our capability of evaluating the causes of the structural 

fault and assist on the assessment of the basic surge 

characteristics. 

 
PATRASMARINA 

Patras marina is located on the western side of Central 

Greece (Latitude 38° 15' 45", Longitude 21° 44' 28"), 

with its front adopting a western direction, while its 596 

meter main breakwater extends on a North to South 

axon. The central breakwater is constructed out of 

irregularly shaped rocks forming a fluctuating height 

from 

2.30 to 3.10 m, relatively to the mean sea surface. 

Figure 1 illustrates marina’s main structure. On the 

northern side, it borders on a smaller adjoining marina 

belonging to the sailing association, the entrance of 

which faces the North. All points marked on figure 1 

refer to the southern section (depths ranging from 5 to 

7m), where faults were observed. Depths of the 

northern section are gradually decreased down to the 

scale of 2m. Next to the 55 meter wide southern 

entrance, which adopts a southwestern direction, one 

can notice the entrance to Patras main port after a 

distance of 192m. Therefore, the whole structure (see 

fig.1) creates an unprotected area which is vulnerable to 

winds the direction of which ranges between 90°-95°, 

and therefore, waving following this direction can be 

enhanced resulting in dangerous sea level elevation. 

Topographic characteristics of the area make this 
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scenario quite possible. The marina of Patras lies to the 

southeast of the Gulf of Patras. On the east, the gulf is 

bounded by the Gulf of Corinth. On the west, it is 

bounded by the Ionian Sea through a 12km wide 

channel, the deepest spot of which reaching 70m. The 

gulf surface covers an area of 350 to 400 km². Its length 

ranges between 40 and 50 km, while its width between 

10 and 20km. The deepest spot of 132m is observed on 

the center of the gulf, however most depths do not 

exceed 80m. On the North side, the gulf is closed by a 

massif consisting of two mountains (Palaiovouna and 

Varasova reaching 1013 and 874m high, respectively) 

which form an intermediate 5,4 km long gorge. This 

topographic anomaly creates a range of special 

phenomena which affect the regional climate (cloud 

concentration, wind direction e.t.c.) [7]. The most 

important effect is the regional speed and direction 

alterations of the Northern and Northwestern winds 

inside the gulf area, due to the so called Bernoulli’s law 

[8]. Finally, the gulf is also characterized by intense 

surface streams [9] of West to East direction. 

Figure 1.Patras marina map, indicating the spots for 

which video recordings are available (a,b,c,). (The map 

is oriented to the North.) Figure also shows the 

southern entrance of the marina, as well as the entrance 

to Patras main port and the unprotected area between 

them. 

 
 

METHODOLOGY 

Digital video analysis for the estimation of natural 

motion basic parameters is a relatively new 

methodology [11]. Here, we focused on the dynamic 

representation of the wave height, relatively to the 

mean sea surface during the surge. Analysis was 

conducted on MATLAB software and on the open 

source image editing code software DigitizingTools 

using a frame-by-frame analysis of randomly selected 

videos (Ty Hedrick laboratory, University of North 

Carolina)[12]. Finally, the numerical analysis and the 

statistical elaboration were conducted through 

originLAB. 

An attempt was made to digitally reconstruct the 

waving in order that the wave height and the wave 

dynamic characteristics to be estimated and, finally, the 

causes of the fault to be revealed. The highest point of 

the surge was compared with the height induced by the 

prints reduction on the spots a, b and c. Especially for 

point c, there were three apparent floodprints, the 

heights of which differed very little from each other 

(±4cm). FFT analysis helped the estimation of the basic 

wave frequencies referring to each from the three spots. 

The analysis was conducted in order that dynamic 

correlation grade of the phenomena to be localized. At 

the same time, the direction of the waves was also 

evaluated for the three spots. 

 
 

CONCLUSION 

A simulative hydrodynamic analysis under weather 

conditions similar to the ones mentioned would 

probably require more detailed information. Such an 

analysis is essential, though, due to the dangers 

incorporated in phenomena, such the ones described. 

According to ship owners, similar conditions have 

repeatedly led to catastrophic results again in the 

marina. Most of these incidents refer to weather 

conditions quite comparable to the ones reported from 

the 18th of April, which, however, should not justify 

such an impact. A re-planning of the marina structure 

as well as a construction study must begin from scratch. 

Finally, as far as the marina entrance is concerned, 

immediate safety measures should be taken in order for 

the perils to be reduced. 
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