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ABSTRACT
Manavgat River, where the average water depth is around 3.5 m and the width is around 50 m., flows
into the Mediterranean Sea near Manavgat Town at 50 km west of Antalya city near Southern coasts
of Turkey. The river is heavily used for navigation by small recreational boats and local fishing boats
between Manavgat town and the Mediterranean Sea. The river mouth has been unstable because of
strong longshore sediment transport and high river flood. Shoaling and shifting of river mouth has
been preventing
continuous navigation of boats and yachts through the entrance. To stabilize the
river mouth some alternative structures were planned to design. Among the alternative designs, jetty
type structure is chosen as the protection structure.
A continuous shoreline and bathymetry measurement program for monitoring of shoreline changes
near the Manavgat River mouth has been performed before and during the construction of the jetties.
Also the shoreline changes with and without protection structure was studied by using one line model
for shoreline evolution.
The construction of steel pile wall jetties at the entrance with 50 m spacing and each approximately
250 m in length with 2 m elevation above water level is still going on.
Monitoring of sediment transport processes before and during the construction of coastal structures as
in the case of Manavgat River mouth jetties provided a valuable and dependable data to check the
reliability of the models used in engineering applications.
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1. INTRODUCTION
Manavgat River flows into the Mediterranean Sea at the Southern coast of Turkey (Figure 1) near
Manavgat Town, which is situated 6 km inland from the river mouth. Manavgat River, where the
average water depth is around 3.5 m. and the width is around 50 m., is used for navigation by small
recreation boats and local fishing boats between Manavgat Town and the Mediterranean Sea. Safe
navigation throughout the year is prevented due to the instability of the river mouth causing
inconvenience to both the fishery and tourism.
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Figure1: The Location of Manavgat Town
The discharge of river, controlled by the dam, which is, constructed upstream 30 km. from the
3
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shoreline, changes between 20 m /sec and 1000 m /sec in average. There is no significant sediment
transport by the river because of the dam.
Since the long-term measurements of waves for Manavgat region were not available, the wave
hindcasting by wind data is used to determine the wave climate of the region. The available hourly
wind data in 19 years duration (1964-1982) measured in Alanya Meteorological Station (30 km. On the
east side of Manavgat town) by General Directorate of State Meteorological Affairs in Turkey were
analyzed to obtain the storms. The wind velocities and directions in these storms for Alanya Station
and fetch lengths for Manavgat region were used to hindcast the deep-water significant wave
characteristics. The log-linear probability distribution of all hindcasted deep water significant wave
heights is presented for the wave directions between W and SE in Figure 2. As clearly seen from
Figure 2., dominant wave direction were obtained S – SW sector.

Figure 2: The log-Linear Exceedance Probability Distribution of Deep Water Significant
Wave Heights in Manavgat Region
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2. EVALUATION OF SHORELINE CHANGES
Shoreline changes are a direct consequence of changes in sediment transport (onshore offshore,
alongshore) under the action of waves and currents both in space and in time.
Shoreline changes can be distinguished in short term and long-term evolutions. Time scale of shortterm evolution may be quite variable, sometimes during a single storm may be significant. Also
seasonal variations in the wave climate may cause developments which can be denoted as short-term
phenomena. In case of long term evolution, one should usually think periods of a number of years.
The long –term evolution of the shoreline is mainly governed by the gradience in longshore transport.
The instability of river mouth is mainly caused by the high flood by rainfall and sediment transport by
the waves. In general, the mouth of the river shifts persistently towards east under the action of the
waves coming from dominant direction (S-SW sector).
For Manavgat River mouth region systematic measurements of shoreline changes were not existing
but some observations of local people are available. The only three existing field measurements of the
shoreline on April 1990, June1994 , February 1996, are given in Figures 3 , 4, 5 and 6 respectively.
To study the shoreline changes comparatively the field measurements “ X – Y “ plane with a grid
spacing of 250m. was established as shown the Figure (3-12). To study the shoreline changes with
special attention to the location of the river mouth before the construction of the jetty, field
measurement between 1990 and 1996 were taken into consideration. The shift of the river mouth over
6 years is given in Table 1. with respect to in X and Y coordinates in meters.

Table 1. Periodic Shift in the River Mouth years 1990 - 1996
Year
1990 ( April)
1994 ( June)
1996 ( February)
1996 ( May)

X coor(m)
250
700
700
210

Y coor (m)
400
250
150
400

The movement of the river mouth towards east caused erosion at the East Side (in the direction of
movement) along beach, causing damaged of the temporary summer houses built on the east side of
the river mouth on the shore as given in Figure 5.

Figure 3 : Shoreline Measurement of Manavgat River Mouth ( April, 1990)
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Figure 4:Shoreline Measurement of Manavgat River Mouth ( June, 1994)

Figure 5: Shoreline Measurement of Manavgat River Mouth ( February, 1996)
When high flood combines with the storm conditions, the wave setup (observed around 1 m) blocks
the river discharge, causing the rise of water level of the river and hence flooding of the inland areas
up to Manavgat town. The difference (excess head) between the water levels of the sea and the river
creates a jet flow, which is strong enough to break the spit from a different location (a new mouth) as
shown in Figure 6 which coincided almost with the original location with coordinates X= 250m. and
Y= 400 m. in the river mouth in year 1990, Figure 3. causing the periodic shift of the river mouth.
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Figure 6: Shoreline Measurement of Manavgat River Mouth ( May, 1996)

To stabilize the river mouth for safe navigation, alternative protection structures designs were studied
and the jetty type structure, composed of rubble mound breakwater and steel pile sections wall was
selected as an appropriate solution. Applying one line model for shoreline changes were evaluated
with and without the protection structure, ( Güler I., Ergin A., Yalçiner A.C,1998) and ( Hanson and
Kraus 1986).

3. DESIGN and CONSTRUCTION STAGES OF THE JETTIES
To stabilize the river mouth among the several alternatives a jetty type structure located at the nearly
original position ( year 1990, and May 1996, Fig. 3 and Fig 6.) was chosen. Decision on the location of
the jetty based on the observation of the almost periodic shift of the river mouth to its original position.
The jetties were designed to stabilize the river mouth for safe navigation by ensuring the constant
depth of 3.5 under all storm conditions for the whole year around. The design details of the jetty is
given Figure 7.
Design parameters for the jetty were ;
Deep water design significant wave height, with
a return periods of Tr =50 years,(Hs)o ,
6.46 m.
Significant Wave Period, T s,

9.5 sec

Sea Bottom slope; m,

1/50

Maximum Construction depth of jetty structure, d

3.5 m
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In the selection of the type of the structure environmentally friendly and aesthetic structure played a
governing role. Therefore the height of the structure was kept as low as possible at 2 meter above
design water level.

Figure 7.a : Layout of Jetty Structure

Figure 7. b : Detail of Jetty Structure
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Figure 7.c: Typical Cross -Section of Jetty Structure
Construction was planned in stages. At the first stages in 1997-98 construction of rubble mound
breakwater section of east jetty has been completed, (Figure 8). The construction of steel pile wall
has started at the end of 1999, after completion of rubble mound breakwater of east jetty (Figure10).
Steel pile wall of East Jetty was completed in 1999 ( Figure 11).

Figure 8: Shoreline Measurement of Manavgat River Mouth ( April, 1997)
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Figure 9: Shoreline Measurement of Manavgat River Mouth ( December 12, 1998)

Figure 10: Shoreline Measurement of Manavgat River Mouth ( De cember 15, 1998)
During the construction period, sedimentation at the western part of the East Jetty blocked the river
mouth, therefore a new entrance width for navigation of 50 m. was dredged coordinates X = - 170m.
and Y= 440m. as given in Figure 9. The field measurements in year December 4, 1998 given in
Figure 9 show clearly the increasing size of sediment accumulation at western part of East Jetty.
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In the same month, almost 10 days later in December 15, 1998 a big flood changed the location of
the entrance with coordinates X= -80 and Y=500 also enlarged the width of the entrance as shown
in Figure 10. showing the dynamic nature of the shoreline.
At the second stages, the construction of West Jetty has started ( year 1999). Similar to East Jetty
with rubble section first and steel pile wall in consecutive construction stages ( Figure 11). Steel pile
wall section of the West Jetty is still under construction ( Figure 12).

Figure 11: Shoreline Measurement of Manavgat River Mouth ( June, 1999)

Figure 12: Shoreline Measurement of Manavgat River Mouth ( February 2000).
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In the later stage of the construction of the jetties, towards completion, increased volume of
accumulation of sediment between the jetties can be seen in Figures 11 and 12 which affected the
entrance width.
In the final stage of the construction, after the completion of west steel pile wall section, the entrance
will be closed by extending the rubble mound part towards west as shown in Figure 12. The
accumulate d sediment between the jetties will be dredged to -3.5 m. depth for the safe navigation of
3
the boats which approximated is 40.000 m

4. MONITORING
The jetties were designed to stabilize the Manavgat River mouth for safe navigation by ensuring the
constant depth of 3.5 m. under all storm conditions for the whole year around yet.
To check the reliability of the numerical model used for shoreline changes field measurements were
carried out before and during the construction of jetties in years 1997, 1998, 1999 and 2000 given in
Figures 8, 9, 10, 11, 12 and respectively
Field measurement carried out in years between 1990 -1996 shows( Fig.4, 5, 6) clearly shows the
periodic shift of the river mouth under action of waves and floods between the coordinates
approximately ( X=250 m, Y=400 and X=700m. , Y=150m). Taking the tip of the western side of the
river mouth as a reference, in a year 1990, the qualitative sediment movement is approximately
3
computed as 90.000 m within 6 years which was found to be in a good agreement with the result of
the mathematical model applied (Güler I., Ergin A., Yalçiner A.C,1998).
The field data collected by monitoring the shoreline changes before and during the construction for the
undertaken study proved to be very strong to check reliability of the model used and the design
approaches.
After completion of on –going jetty construction, it planned to continue the measurements. According
to these field measurement, additional coastal structures such as groins may be planned both in
eastward and westward of Manavgat River mouth in order to stabilize the shoreline.

5. CONCLUSION
The composed type of jetties with rubble mound breakwater and steel pile section were designed to
stabilize the Manavgat to ensure the safe navigation under all storm and flood condition for the whole
year around.
A continuous shoreline and bathymetry measurement program for monitoring of shoreline changes
near the Manavgat River mouth has been performed before and during the construction of the jetties.
Also the shoreline changes
with and without protection structure was studied by using one line
model for shoreline evolution. The result of oneline model were found in good agreement with field
data.
In the design of coastal structures especially as in case of river mouth protection structures, dynamic
nature of the shoreline has to be investigated prior to design of the structure by field measurements
and mathematical models. Field measurements before and after the construction are very valuable
data for checking the reach of the models. Monitoring of the shoreline change before and after gives a
very dependable data to design additional remedial structure to help the stabilization of the shoreline.
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