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Introduction 
In the main part of the 20 th century constructing hard structures have usually been the preferred 
option for controlling a range of beach problems, including beach erosion and longshore drift(1). 
The replacement of sandy beaches of the southern coasts of the Caspian Sea in the Amirabad 
complex free zone with port groynes and seawalls and other coastal perseveration structures 
(jetties, break water) have caused great damages concerning environmental parameters and 
beach erosion hazard development in the area(2). In fact in this research we are measuring the 
impacts of coastal modification on the beach erosion hazard and beach retreatment condition. 

 
Methods 
The Amirabad Complex free zone is situated between 36.85393 - 36.89504 North latitude and 53.20494 - 
53.46488 east longitude (fig1). By selecting Miankaleh Region as complex free zone with high 
engineering activities pressure resort area. Nine transect sampling stretch from shore line to the 
10 meter depth were defined and 36 sedimentary sample were taken from the sea bed (1, 3, 
5,10m depth). After conducting laboratory tests all the data were analyzed from the sedimentary 
dynamic parameters view point: (grain sizes, sediment size distribution, mean, median, 
skewness, kurtosis, standard deviation, mineralogy composition and so on). Also Miankaleh 
region beach structure and morphodynamic conditions were measured with satellite images 
interpretation and field survey measuring. 

 
Fig 1- Study area location map and stations position 

 

The 9th International Conference on Coasts, Ports and Marine Structures (ICOPMAS 2010) 
Tehran, Iran, 29 Nov.-1 Dec. 2010 

 

Archive of SID

www.SID.ir

mailto:h_khoshravan@yahoo.com


Results and discussion 
 Data results show that from 1978 till now the average rate of beach retreatment rapidly 
increased by last sea level rising and coastal constructions caused the sea level tendency of 
progression increased in this region. Also the erosion vulnerability hazard increase in the east 
part of studied area and deposition processes have been developed in the west part of the 
Amirabad region. Shoreline retreat, sediments erosion, shift the beach type to more dissipative to 
cellular condition, owing to rip and mega rips development as the huge potential for greater 
offshore and longshore transport of sediment, beach profile change, Scouring of the adjacent 
beach and finally major changes in beach planform, morphodynamics and shoreline stability are 
the most important beach modification impacts in the studied area (table 1 and 2). As a 
conclusion the eastern part of Amirabad beach zone seems the most susceptible and vulnerable 
area considering coastal modification and rapid seal level changing. So it is important to 
concentrate our sustainably attention on this region 

 
Table 1: Beach structure and morphodynamic condition of Study area 

 

 
Table 2: sea floor profiling geometry in the shallow zone 

 

 
 
 
 
 
 
 
 
 
 
 

stations zone Geography location Shoreline 
Strike( °) 

Dip 
( °) 

Morphodynamic 
indexes 

Berm length 
(m) x y 

1  
West 

 
2 
 

36.83018 53.19349 62NE 14 Small beach cusp, 
sand trap,  Without 

erosion 

94 

2 36.83575 53.22120 70NE 22 River mouth and 
delta, Beach 

squeeze and low 
erosion 

85 

3 36.83576 53.22121 75NE 7 river mouth, 
Accretion 

90 

4  
 

central 
1 

36.85000 53.39999 65NE 22 Erosion terraces & 
big beach cusp,  

Sand dune 
depletion , High 

erosion 

0 

5 36.85799 53.40037 65NE 22 High Erosion 
terraces &  Sand 
dune depletion  

5 

6  
East 

3 
 

36.86160 53.42260 65NE 20 Big beach cusp & 
low erosion 

terraces,  Berm 
destruction 

10 

7 36.86837 53.47748 65 NE 12 Small sand trap,  
Without erosion 

100 

line 
 

zone name 
Geography position 

distance2.5-10m steepness2.5-10 x y 
1 West 

2 
Wl5 36.85393 53.20494 2242 0.004460303 

2 Wl4 36.85537 53.22362 1986 0.005035247 
3  

Central 
1 
 

Wl3 36.868 53.30491 2573 0.003886514 
4 Wl2 36.87717 53.34044 2591 0.003859514 
5 Wl1 36.88008 53.36546 2156 0.004638219 
6 El1 36.8868 53.3866 3234 0.003092146 
7 East 

3 
El2 36.8893 53.4063 3228 0.003097893 

8 El3 36.8936 53.4296 3326 0.003006615 
9 El4 36.89504 53.46488 2714 0.003684598 
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Conclusion 
1-Satellite image data interpretation shows that the each side of the Amirabad port has a 
different response to the depositional and erosion processes.  
2-The rate of beach retreat decreases along with getting farther from the Amirabad port 
towards the eastern area 
3-High vulnerability degree was determined by the morphodynamic structure changing at the 
middle part (zone 1)  
4-The rate of erosion vulnerability degree and erosion hazard increase aggressively from the 
middle part towards the east (EL1) and the high risk vulnerable area has been surrounded 
between the WL2 to EL2 with 2.5 m depth 
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