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Extended Abstract

Introduction
Sustainable management requires knowledge and a good understanding about processes of

shoreline changes. Shoreline change detection can ensure health of beach areas. The study area
is located in the coastline of the Caspian Sea in an approximate length about 15 km in Sefidrud
Delta. Delta Sefidrud have been formed in different periods that experienced symmetrical or
semi-symmetric and asymmetric morphologies on the shoreline. General currents of the Caspian
Sea have a west to east direction. Sea dynamics in the direction and sediment movement have
the greatest impact on the shoreline. Hence, the shoreline should always be oriented towards the
estuary of East River Delta, while aerial photography and satellite imagery shows something
contrary. Thus, in addition of waves and the coastal currents dynamics no changes have
occurred along this direction during the Holocene, so, some other factors may contribute to
forming of the delta with periodical differences in geometry. Therefore, contribution of these
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factors should be characterized in the present curvature of the shoreline. The purpose of this

study is to evaluate variables influencing rapid changes and dynamics of coastline over the last
Sixty years.

Methodology

To achieve the purpose of this research, some data including sediment discharge from rivers,
wind and sea level change statistics, aerial photos, topographic maps and satellite images in
several times have been used as the material of the research. Methodology of the work is based
on transects in three separate portions. To do this, after atmospheric and geometric corrections
of Landsat images and aerial photos in ENVI software, the images were processed for better
visualization and interpretations. The images, then, have been imported into ArcGIS 9.3
software. The shoreline positions have been separately extracted from each of the images as
distinct layer files. Given longitudinal and transverse movement of the shoreline, Kiashahr main
road position, without any changes during this period, has been taken as constant milestone in a
separate layer to measure rate of progress and retreat in the shoreline. The changes have been
calculated relative to the main road. The entire shoreline is divided into three regions in the
delta basal. With overlay of the images on the coastline, erosion analysis and sedimentation in
the Sefidrud Delta base during the period 2011-1955, the contributing factors have been
measured for each of the three regions of shoreline.

Results and Discussion

The results show that in the first period there has been a decrease in sea level changes. With the
displacement of river along the course from the east to the west of Sefidrud Delta basal, drastic
changes have occurred in the curve of the coastline. The changes have occurred in the two
periods before and after the construction of SefidRood Dam. Shoreline changes in the second
period with an increasing trend of sea level are dominated by the Shas operations. With creation
of transects in this term, it is specified that coastline compared to the previous period has
increased in the first and second zones and is reduced in the third. With reduction in sea level
during the third period, Shas operations have been stopped and the top part of the delta has been
eroded under the influence of waves.

Conclusion

The results indicate that changes in the rate of sediment output from Sefidrud Dam with Shas
operations have the greatest impact on the delta basal to account for the rapid changes in
shoreline. Aggradation during Shas operations has been recorded with average speed of 26 m
per year (1998-1981). This shows a significant difference in acceleration of shoreline change in
19 m per year before the Shas operations and 9 m per year after the operations. Hurricanes can
also play an important role in the changing shoreline occasionally. In the time periods, river
mouth has more changes within the delta base. More changes have been related to the changes
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and irregularities in the shape of the coastline. With a fixed location in the mouth for a long
time, sand bandwidth will be increased in the delta base. In aerial photos of 1955 and 1966 in
addition of satellite images of the 1978, 1987 and 1998, when the changes have occurred in
direction and movement from East to West of river estuary delta base, the changes is measured
to be very high in the shoreline. It should be noted that in some parts of the shoreline there
appears to be some critical points. The addition of new and old river estuary of Sefidrud,
tributaries in the river estuary are also clearly visible. These areas as critical points can be
viewed with a special look.
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