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ABSTRACT

The purpose of the study “An Evaluation On The Hydrogeomorphological Properties Of The Esen
Stream Basin”, is to reveal the problems which have formed problems or having the risk of
problem formation depending on the geomorphological and hydrological properties the basin
has. The Esen Stream Basin, is situated within the Mugla-Antalya provincial borders of
Mediterranean Region, Antalya Section. The basin is divided into two large geomorphological
units with young tectonic movements starting from Miocene-Pliocene and continuing along the
Quaternary. One of which is the Seki Basin that is covered with vast mountainous and platelike
lands broken a little with tectonic effects in the north-east; the other is the Lower Esen Stream
Basin, which is torn by N-S and NW-SE direction faultline in the south. The erosion-accumulation
activities, geological structure, tectonism, high slope values of the Esen Stream and the auxiliary
branches, which have not yet reached a balance profile in winning today's relief, have been
influenced by the values of the Esen Stream Basin. Soil erosion, landslides, earthquakes, moving
sand dunes, floods and slants in the Esen Stream Basin constitute a problem for human activities.
However, with the measures to be taken, the damages of these problems can be reduced to or
even entirely useful. Thus making future plans for evaluating the potential of existing natural and
human resources in Esen Stream Basin has now become a necessity.
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! This article is derived from a doctoral study.
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INTRODUCTION

The studies towards Esen Stream Basin have been conducted in different disciplines. It is remarkable that these

studies are concentrated in geology, geomorphology, hydrology fields.

The first studies on the geological characteristics of Esen Stream have been determined to be belonging to
Valley Philippson, A.(1915), Colin, H.J.-(1954-1955-1962). Phlippson (1915), has found out that Esen Cayi Valley
is a graben with tectonic deformations in Upper Miocene-Pliocene, and named the Esen Stream through its
antique name of “Xanthos Graben”. Colin (1954-55,1965), has divided the Teke Peninsula into eight sub-regions
in his studies one of these regions, the eastern side of the Elmali-Akdag massif, which forms the eastern thrust
side of the Esen Stream Valley, and indicated that flysch overlying the Eocene flysch surrounds the Akdag
massive in the south and composes the Esen Stream Valley massive. Kocaefe-Ataman (1976), has examined the
current tectonics of the area located in Antalya-Fethiye-Denizli triangle based on the data belonging to 11
earthquakes and suggested that in accordance with the force influencing the Esen Stream Valley, being pushed
through the SE direction. Concerning the geology of Basin, Senel et al. (1989, 1995), have some studies on
stratigraphic and structural geology of the Lower Esen Stream Valley. Stratigraphically, the Beydaglari
autochthonous, the intermediate zone (Green Barak Nappe) and the allochtonouses (Lycian nappes) are
collected under three titles. Structurally, they have determined that the strike-slip faults are effective in the
development of the Esen Sream Basin, that the faults extending in the directions of N-S in the southern part of
the Esen Graben, NE-SW in the middle part, N-S in the northern part are effective at the end or after the

Pliocene.

Akkus (1990), Uysal (1991) and Oner (1993, 1997). Gé¢men (1974-77) suggested that the changes of level
originating from the eustatics werer formed in the Quaternary The first studies on determining the Esen Stream
Valley’s geomorphological features belong to Gégmen have been effective in the formation of the filler groves
in the Esen Stream Valley. Akkus (1990), has found out that in the Esen Stream Valley, the older limestones
have remained quite high from the valley floor, and revealed that the threshold areas on ophiolites and
sandstones have generally developed. Uysal (1991), indicates that the northern parts of the Esen Stream delta
plains have been a type of fan-delta alluvial section formed within a lagoon in the ages before the christ and
there is a younger section covered with sands today added to it as a result of retreating sea. Oner (1993, 1997),
finds out that the Patara runnel has formed as a result of the young tectonic movements and than with the
materials brought by the Esen Stream reaching to the open sea, the beach sands have spread through the

Patara bay, the Patara coast has been closed and become its current version.

The most outstanding of the studies through Esen Stream Basin’s hydrogeological features has been the study
of Bayari (1986), covering the Upper Esen Stream Basin. In this study the hydrogeological structure of the
Upper Esen Stream Basin has been presented and basing on the obtained data, the relationship between their

discharges and the surface water has been established.
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STUDY FIELD

The Esen Stream Basin, is situated within the Mugla-Antalya provincial borders of Mediterranean Region,

Antalya Section (Map 1).

At the northwestern side of the basin there is Cameli, at the northern side Altinyayla, at the northeast part
Korkuteli, at the eastern part EImali, at the southeastern part Kas, at the southern part Mediterranean and at
the western part Fethiye city. The basin is situated between the 36° 17’ - 37° 02’ northern latitudes and the 29°

07’ - 29° 48’ eastern longitudes, having a floor surface of 2712 km?.
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Map 1. The Location of the Esen Stream Basin

MATERIAL and METHOD

The study having the subject of An Evaluation On the Esen Stream Basin’s Hydrogeomorphological Features has
been extracted from the doctoral thesis of “Esen Stream Basin’s Geomorphology”. In the mentioned study the
main method has been the travel-observation method. In the field studies realized in different dates, the
geological and geomorphological elements have been both taken as sample in their locations, and taken the
photos and the problems threatening the basin have been determined. Through the findings obtained
afterwards the risk map of the basin has been prepared and the measures to be taken against these risks have

been presented.

1/100 000 O 22, 23 and P 22, 23 and 1/25 000 scaled O 22 (a3, b3, b4, c1, c2, c3, ¢4, d 2, d3), O 23 (al, a4, d1,
d2, d4) ve P(a2, a3,bl, b2, b3, b4, c1, c2) numbered Fethiye sheets are used in that study. Also in the
determination of the geological formations Senel et al. 1989, 1995) 1/100 000 and 1/25 000 scaled maps

relevant sheets have been utilized.
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FINDING and DISCUSSION

The findings about the research field cover the problems forming basing on the field’s hydrogeomorphological

features.
1.Esen Stream Basin’s General Physical Geography Features

Present at the basin’s highest sections and at the north and east of it. At the northern part of it, the Boncuk
Mountains and its extensions are present which separate the Esen Stream Basin from the Dalaman Stream
Basin. The southwestern extensions of the Boncuk Mountains which rise from the base of the Esen Stream
valley in an inclined manner have been Karadag (2233 m), Yiylikbasi T.(2418 m), Kocaeren T. (2295 m), Karadis
T.(2235 m) and Tesnekgibasi T. (1722 m).

The most important elevations on the Akdaglar at the eastern part of the Basin are Ziyaret T. (2591 m),
Oluklusivrisi T.(2156 m), Elbisdagi (2596 m), Erendagi (2677 m), Catal T. (2534 m), Dumlu T. (2458 m),
Atkuyruksalmaz T. (2879 m) and Uyluk T. (3024 m).

At the north-south direction of the study field’s northwestern part, lies the Caldag (2184 m), Rahat Mountain
(1259 m), Haticeana Mountain (1079 m) and Dokuzkizlan T. (924 m). At the southwestern part of the Basin lie
the Ari Mountain (1757 m), Babadag (1975 m), Avdancik T. (1035 m) and their extensions.

When the study field has been divided into the main geomorphological units; consists of the mountain,
plateau, plains and front sections. The highest part is the Uyluk T. (3024 m) on the Akdaglar at the east; the

lowest part is the front region lying throughout the delta plains at the south (Map 2).

The examined basin, shows an uneven feature and can be determined at the two sections as the upper and
lower parts. At the upper part; there are the plateaus and plain fields. The surface waters of that section, is
being drained by the Esen Stream and its subsidiary branches. The Esen Stream Valley, which is the extension
of the Karanlik Dere Canyon Valley, becomes a large plain at the Kemer Plain. A hillier threshold field after the
Kemer Plain, separates the Esen Plain which forms a second large plain, from the Kemer Plain. Later on, the

plain field separated by the Kinik Channel, ends up with a large delta plain.

Today an important part of the delta plain, has been invaded by the moving sands. At the northern section of

the delta plain, the epigenesis splitting channel and the embedded meanders attract attention.

The basin, has also been broken up by the fault lines at the same time (Photograph 1). There are subsidiary
fault lines beside the main fault lines which have the north-south as the general direction. These lines which
show a gradual feature, support the idea that the Esen Stream Valley corresponds to a graben. At the bottom
of the valley, especially at the fields where the bed enlargens the braided dike is present. Yet two large canyon

valleys have formed at the fault line’s front fields.
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Photograph 1. Oren Fault; is Surfacing the South Side of the Giineydagi (1046 m) a Fault which is in Facta NW-

SE Direction Dip-Slip Normal Fault.
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The other factor effective in the formation of the geomorphological appearance of the Basin is the streams.
The Esen Stream and its branches frequently splitting the higher sections with valleys also drain the basin
waters. Yazir and Girdev are important lakes at the north of one of them there is one study field while the
other is at its east. There is Ovagelemis which could have been considered as the half swamp at the delta field

and also there are so many little scaled lakes.

Even though the basin is within the Mediterranean Region borders, the Mediterranean climate is dominant at
the sections close to the beach, and the transition to continental climate is present by the internal regions. The
rainfalls at the research field is like the snow generally at the high mountains and plateaus; and rain at the
other parts. The average temperature and rainfall values differentiate as the study field is rough. The average
temperatures at Fethiye, Esen, Kemer and Uziimlii, which are close to the seaside, have changed between 16.1
°C and 18.4 °C, while at the northeastern part of the basin; Seki, had a 12.7 °C. The distribution of the rainfall is
similar to the temperature (Fethiye 921.3 mm) The wind direction changes according to the seasons, the

dominant wind’s direction is north sector.

The research field is rich in the soil types. There are eight big soil group in the Basin. The alluvial soils in the
plain and valley bottoms are widespread while the colluvial soils in the valley slopes, and the brown colored

forest soils in the higher sections are widespread.

There are maquis groups at the plain and valley grounds of the study field. The maquis disappear at the
altitudes higher than 1000 meters, in spite of them there are calabrian pines, fir tree and oak species. There are
black pine, oak, mixed forest at the 1300-1450 meters; cedar between the 1450-2000 m; and common juniper

between the 2000-2200 m.
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Map 2. Map of Topography in the Esen Stream Basin

The erosion, moving sands, landslides, earth quakes, floods and slantings are the problems effecting the human

activities.
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2. An Evaluation on the Hydrogeomorphological Features of the Esen Stream Basin

The presence of high and very sloping fields in the Basin, which accelerates river erosion, causing land slides
and soil erosion, disrupts farmland, prevents access; the presence of areas with high slope values that contain
streams directed to them in the vicinity of flat and slightly inclined plains in terms of causing the floods as a
result of the existence of young faults limiting the plains and valley bases and the occasional rejuvenation, the

earthquakes, and the movement of the sands at the front are the main problems.

The geodynamical problems of the Esen Stream Basin, are different from each other in the plains forming the
field’s main relief and in the high areas formed out of the mountains, hills and plateaus around them. The mass
movements and erosion are present at the higher areas while the the problems about floods and slantings,

swamps and sands are present at the plains. The earthquakes are the common problem of all the basin.

2.1. The Soil Erosion: At the relatively high altitudes around the flat or near flat slopes which are rarely the
subject of land erosion within the research field, are subject to the more severe erosion on the contrary to the

plains.

The fact that the high mountainous areas and plateaus consist of different lithology units within the study field,
has accelerated the erosion, different erosion areas have formed (Map 3) the debris material from the
dissolution has merged with the streams and transported and caused continuity to the erosion. Also the forest
fires depending on certain causes and in addition to them as a result of not meeting the fuel need the natural
ground has relaxed, becoming ready to erosion. The clastic storages within the river mouths of the Esen
Stream, Akgay (Delicay) and Akgay (Kincilar D.) are considered to be the most significant proof of the erosional

activity.

2.2. Landslides: The landsliding fields within the Esen Stream Basin are common in the sections where the
slope is more when passed from the high mountainous fields to the plain and valley bottoms. They are not very
common. Because the factors causing the landslide are present at particular points of the basin. As a result, a
large proportion of the landslides which occurred until today, has been determined to have formed in the fields
made for place gaining from the forest and in the road cuts. The flysch series situated on the mesozoic
limestones of the road cut in the 8. kilometer of the Kemer-Ceylan road, have been observed to slide to the
west from time to time. Also the Eocene flysch series deformed in terms of balance in the 5 and 10. kilometers
of the highway between Kemer and Antalya, slide through the Kincilar Stream from the main rock and hinder
the highway traffic from time to time (Photograph 2-3). In a field section in the Kirsecik quarter of Bayirkdy at
the 12. Kilometer of the Kemer-Antalya highway, no life has been lost during the landslide of 1978-1979 winter,

some houses have been damaged.
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Photograph 2. Damaged Highway of the Landsliding Region in Kemer-Antalya Highway’s 5.th Kilometer
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Photograph 3. The Landslide Forming at the 10.th Kilometer of Kemer-Antalya Highway from Time to

Time Hinders the Highway Traffic.

The northern slopes of Eren T. immediately rising at the southern part of the Seki Basin (2677 m) are crumbled
with gradual faults. In the field where the ophiolites are at the bottom and the discordant limestone beds are
at the top; Temelkoy, Ceylankoy have the topography that will be exposed to landslides at any moment (Map

3). There are evidence that the landslide is still continuing in the field (Photograph 4).
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Photograph 4. The Northern Slopes of Eren Hill (2677 m) are under Landslide Threat.

Soégutludere, which is located on the skirts of high mountainous area (Photograph 5), Derekoy, Cokek, Kayacik,
Yakakoy, Bagliagag, Arsakoy, the eastern part of Seki town; are locations with landsliding fields. Too many

landslide scars have been determined here.
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Photograph 5. The Landslide Wound at the Eastern Slope of the Somakli T.(2233 m) which is at the Northwest

of Sogiitlidere Quarter
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Map 3. Map of Problem Fields in the Esen Stream Basin(Senel et. al 1989, 1995: Bozyigit, 1997).
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2.3. Floods: The floods are the leading problems of the plains. The plains are generally exposed to the streams
which are passing by them; also the floods from the streams composing their branches, which rise from the
high fields near the plains. They have threatened the agricultural fields at the plains. Some of the field has been

under water the silting up has masked the vegetal soil.

In the formation of the floods the relief features of the basin have a big role. Indeed, the fact that the
examination field form a base and a morphologic basin around it, influences the formation of the floods and
their strength. The presence of important altitude differences between the plains the streams pour and their
high fields where they are born (240-3024 m, 1100-2250 m) and reaching that difference in short distance,
causes it not to have reached to the balance profile, thus, at the plain field where the slide has decreased, the
stream’s actual bed doesn’t assure the water discharge under strong pour of flood character, it frequently
changes its bed and causes the floods. The excessive load of the streams passing by the ophiolite and flysch
series which are eroded relatively easier, they drop the load resultant of immediate slope decrease at the point
where they enter the plain. In such a case, the low profile stream bed fills up fast, blocking the normal flow and

flood shows up.

The climate has a role in the formation of floods in the study field. The climate, not only provides the required
water with the fall elements, but also determines their formation time and duration. The floods in the basin
form rather during the winter. Winter is the climate with the most fall of the basin. The average fall amount
which consists that climate changes between the 115. 2 mm-187.4 mm (December 187.4 mm, January 175.7
mm, February 115.2 mm). The fall amounts of the months around the winter November and March are also

high (Table 1). Also all these months are the ones with relatively more falls having the downpour character.

Table 1. Distribution of Annual Fall into the Months in Kemer (mm).

Months J F M A M J J A S (o] N D Annual Total

KEMER (25) 175,7 115,2 67,3 41,8 32,0 19,7 29 2,0 17,7 63,4 87,4 1874 812,5

Source: General Directorate of Meteorology, 2015

The fact that the ground is water-saturated or not has also a role whatsoever in the flood formation. In the
periods when the ground is water-saturated, the streams don’t lose water through leakage thus stay high flow.
Also in periods when the ground is water saturated, the water spreading onto the plain surface through floods

have caused the ponding and swamps. Girdev, Seki-Cayiralti plain, Ovagoli swamps are among their examples.

The plains in the basin; are connected to each other with narrow threshold fields and floods following the
heavy rains, cause damage by spreading from these threshold fields and stream bed. In details, Seki, Ortakdy,

Kemer, Kabaagac-Kadikdy, Esen and Delta plains in the basin show certain differences in terms of floods.
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2.3.1.Seki Plain: This point is exposed to the floods of the Seki Stream, which includes into it mostly from the
northeast. The Seki Stream coming from the high mountainous parts of the eastern and northern part of the
plain and the secondary streams with flood regime, coming from the north of Kocaeren T. cause the floods in
the plain from time to time. Even though has little flow rate, the Seki Stream is continuous. The stream has a

basic regime and its water rises in winter, run thin in summer.

Seki Stream, which has a shallow bed in the plain bottom, continues its flow with meanders. The fact that this
stream has the flood character from time to time, changing its natural bed, caused damages in the plain so
taken under control, drained thanks to special drainage channels. Pazar C. and Kaplan D. which have the
seasonal stream character and enters into the plain from the south, cause damage around them by flooding

from time to time during winter.

2.3.2.0rtakéy Plain: Ortakoy Plain (200 m) which has formed at the valley bottom at the north of Esen Stream
Valley; is situated at the field where the Esen Stream and Akgay (Deligay) streams are crossed (Map 3). In
winter, following the heavy rains, especially Akg¢ay runs down fast from mountainous field in a short distance
and causes floods. The floodgates constructed by D.S.I. in order for preventing from the floods of Akgay, which
has an irregular regime, are damaged from time to time and it is seen almost every year that the alluvial plain’s
ground is under water. That causes big economic losses. Esen Stream, entering to the plain from the northeast
flows in a large bed (100-150 m), as a result that bed partially drains the flood water with overflows and floods.

Sometimes, the fields around the stream are under water and covered with a sandy, silty layer.

2.3.3.Kemer Plain: Esen Stream, which enters to the plain through the threshold in the area of the Seydiler
village, runs in a large bed from the north of Kemer town (200-250 m) and causes the floods from time to time.
This stream which passes by the north-south direction within the Kemer town, sinks to a narrow bed here (5-6
m height, 35-45 m width). When Esen Stream which poses no problem in the large bed during the flood, enters
into the narrow pass, overflows as it couldn’t discharge the water. Such a case, is an important problem which
threatens the Kemer town and plain one of the important centres of population in the Esen Stream Basin. As a
result of the flood occurred during the winter months of the year 1978-79, a certain part of the Kemer town
has been covered with 20-25 cm water and the fields on the plain has been covered with the sand and silt
dimensioned materials. Akgay (Kincilar D.) joining to the Kemer Plain, flows in a large bed (150-250 m) at the

points it goes from the mountainous field to the plain, prevents the water from overflowing.

As it is in the Kemer population center’s northeastern part Kocacam location and near the Kéntas quarter in the
south, the immediate turns of the stream in meanders within the Kemer Plain, the corrosion activities come

into prominence and causes the fertile land loss.
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2.3.4.Kabaadag¢-Kadikdy Plain: This plain is a place where there are too many floods and the marshlands that
take place due to this. The plain is exposed to the floods of the Esen Stream extending in the north-south
direction. In addition, Zeyve and Eneze streams pouring down to the plain from the east, cause floods some
years. Esen Stream, which flows in the plain by bringing small-sized slope breaks, spreads from the meander
bends to the plain, especially during the floods in the winter season, causing damage. There is a significant role

of the Esen Stream for the flood damage not to be so big, thanks to be flowing in a wide range.

2.3.5.Esen Plain: In the plain which is a continuation of the Kabaagag¢-Kadikoy Plain, the stream was buried in a

deeper bed on the plain floor (25-30 m). As a result, the Esen Plain is a plain closed to floods.

2.3.6.Delta Plain: Esen Stream, enters into the delta plain after the Kinik Pass and flows in the north south
direction showing a braided draining. The stream that is included in a meandering bed near Kerimler district
later on, reaches the sea from Cayagzl district. In order to prevent damages during floods, floodgates were
made on both sides of Esen Stream until the Kerimler quarter of town of Kinik, in the south of Kumluova.
Despite these floodgates which have partially prevented from floods, the water spreads from the stream bed,
which is flattened in floods, and formed a 20-25 km? flowage plain. In areas where the groundwater level is
very close to the surface, after floodwaters the swamps and ponds have formed. In particular, there are

marshes which are caused by floods in the vicinity of Kerim and Ada (Photograph 6).
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Photograph 6. Marsh Fields on the Ada Position of Delta in the Esen Stream
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2.4. Slantings: In the field of examination, in the period between November and March the streams are
relatively high as a result of the more frequent heavy rains, when the rain is seen more, they become thinner
during the hot and dry summer. There is no water in Akgay (Photograph 7) and in Tezli Stream in summer
except for the Esen Stream, Seki Stream and Karagay. The lowest flow values are seen in August in the Esen
Stream and Seki Stream. The long during average flow in the Esen Stream in that month has been 22.7
m3/seconds. The period where the thin version of the main streams having the constant flow in the
examination field starts from the June month’s beginning until the end of November, corresponds to an arid

period (Table 2).

Table 2. Monthly Average Flows for the Current Ratio Meter Structures Station in the Esen Stream Basin(m?3/sn)

Months (o] N D J F M A M J J A S Av. Flow(m?3/sn)

Yapilar (1962-1992) 31,4 25,4 55,4 67,7 653 66,3 58,5 47,6 31,4 26,2 22,7 25,5 45,5

The insufficiency or lacking the rain in the formation of the slantings, whereas the evaporation due to the
increase in temperature and the surplus of sweating causes significant water loss. The increase the
temperature and potential evapotranspiration values in the summer months is really worthwhile. In addition,

few occurrences of the bed slopes of the plain streams increase leakage and evaporation.
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Photograph 7. View of Akgay (Delicay) Stream Bed Having Lost Its Water in Summer Season

As the abundant water, which is used for irrigated agriculture and especially for cotton agriculture, is a problem
of accessibility because it can not be easily obtained during this period. It is desirable, however, to evaluate the

resources with high flow rates in various parts of the studied basin.

2.5. Earthquakes: As it is known, Turkey is completely located on one of the world's most active earthquake
zones (Alpine-Himalia line). The Esen Stream Basin is located on the seismic belt along the coast of Crete Island-
Rhodes Island-Fethiye-Esen Stream Valley- Burdur, which is one of the two seismic belts in southwest Anatolia.
In the basin on this belt; Esen Stream Graben has formed with great faults. Due to the faulting in Upper
Miocene or Lower Pliocene (Becker-Platen, 1970), today Esen Stream Valley has become a graben (Philippson,

1915:165).

The presence of trenches and young faults in the basin and the presence of some ancient cities under water
and alluvium show the influence of young tectonic movements. The N-S, NE-SW direction (Photograph 8) on
the Esen Stream Graben extending in the north-south direction produced a large number of sloping normal

faults (Map 3).
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Photograph 8. The Esen Stream Graben which is Extending in the North-South Direction.

With these tectonic features, the basin is a convenient place for earthquakes, especially those with a high
strength degree, large impact areas and devastating earthquakes. Within the basin; strong earthquakes have
occurred in the years of 529, 1851, 1852, 1855, 1856, 1864, 1870, 1896, 1926, 1940 and finally 25 April 1957
(Tuncel-Gogmen, 1974-77:125-126). Other than these earthquakes which cause damage and life losses it is a
fact that smaller earthquakes form from time to time. There has been so many little quakes between the date
of Wednesday, September 20, 1995 and Sunday, October 01, 1995 dates under 4-4.5 strengths. It also became
evident between the dates of Monday, April 15, 1996 and Tuesday, April 30, 1996.

2.6. Moving Dunes: There are sand dunes along the coast of the Esen Stream Delta Plain, which is located in
the study area (Photograph 9). It lies 12 km from the Zeytin Cape in the west to inceburun in the east. The

moving sand dunes are 4 km within the west of the delta area (Map 3).

413 Bouzyigit, R. (2018). An Evaluation on the Hydrogeomorphological Properties of the Esen Stream
Basin, International Journal Of Eurasia Social Sciences, Vol: 9, Issue: 31, pp. (394-439).



UOESS Year: 9, Vol:9, Issue: 31 MARCH 2018

Photograph 9. Coastal Dunes in the Esen Stream Delta Plain

The sand, silt and clay sized material brought to the sea by the Esen Stream, which is the source of the sand
that forms the sand dune field was formed as a result of the accumulation by the waves and scattered on both
sides of the delta front (Photograph 10). From time to time, the lagoons and set lakes have formed as a result
of the shifting of the moving dunes and lagoon. Efforts to prevent sand dune erosion, initiated by the Ministry
of Forestry in 1961, have yielded successful results. The fact that the coastal dunes take off by the influence of
the southern sector winds and reach up to the hills 5 km inside the coast, the part of the ancient city of Patara
covered with coastal sand dunes and the removal of them from the sea by sand dunes are evidences showing
what the effects of sand dunes might be. The cutting of the eucalyptus forest by the neighborhood people,
today which was formed as a result of the afforestation activities may cause the sand dunes to move again.

Measures must be taken for preventing that.
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Photograph 10. An Appearance of the Dune Hills in the Esen Stream Delta
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3.CONCLUSION

The Esen Stream Basin is a focal point where the natural beauty combines with the extraordinarily charming

geographical landscape, the historical heritage and culture are exhibited.

Making future plans by evaluating the potential of the existing natural and human resources in Esen Stream

Basin, has now become a necessity.

The mass movements and erosion are present at the higher areas of the basin while the problems about floods
and slantings, swamps and sands are present at the plains. The earthquakes are the common problem of all the

basin.

Suggestions for the prevention of the problems that have been experienced and have the risk of experiencing

again in the Esen Stream Basin until now and for the use of these problems positively:

Preventing the settlement units from experiencing an unexpected flood disaster in the Esen Stream Basin

valley ground where, the underground water level is very close to the surface.
For this purpose, building dams to the appropriate locations of the Esen Stream and its branches valleys.
Transforming the Esen River into a recreation center by reforming the bed in and around the town of Kemer.

In the Esen River Basin, especially the fields bearing the risk of landslide in the foothills of the mountainous

terrain, should not be permitted to the construction, taking the necessary precautions against the landslides.
Detailed earthquake surveys of the fields covering all the basin must be done.

Prevention of the establishment of important facilities on hazardous active fault lines. The limitation of number

of floors to 2-3 in residential buildings which are located on the plains and valley grounds.

Allocation of all the plains in the basin to the agriculture.

Moving the houses and residential fields to less fertile grounds in terms of agriculture.

Opening and dissemination of geothermal drilling near and distant from the Girmeler thermal source.

According to the obtained result, it is possible to make the greenhouse by using the thermal water and thus

preventing the forest destruction by burning excessive wood.

Transforming the Karanlikdere Canyon not only a trout production and energy production station, but also a

recreation area.
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The transformation of the Ozlen and Patara beaches that Esen Stream creates towards the sea into the area of

recreation.

Taking precautions in order to protect vegetative precautions that prevent the movement of coastal sand

dunes within the Esen Stream Delta.

Although the Esen Stream Basin has been subjected to a number of natural disasters in the past, it is still

possible to take measures against these problems with technical and public education.
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“Esen Cayl Havzas’'nin Hidrojeomorfolojik Ozellikleri Uzerine Bir Degerlendirme” adl ¢alismanin
amaci havzanin sahip oldugu hidrolojik ve jeomorfolojik 6zelliklere bagh olusan veya olusma riski
taslyan problemleri ortaya koymaktir. Esen Cayl Havzasi, Akdeniz Bolgesi'nin Antalya Bolimiinde
Mugla-Antalya il sinirlari igerisinde yer almaktadir. Havza Miosen-Pliosen’de baslayip Kuaterner
boyunca devam eden geng tektonik hareketlerle iki biyik jeomorfolojik tiniteye ayrilmistir. Biri
kuzeydoguda tektonik etkilerle az parcalanmis daglik ve platoluk sahalarin genis yer kapladigi Seki
Havzasi; digeri giineyde N-S ve NW-SE yonli faylarla parcalanmis Asagi Esen Cayl Havzasidir. Esen
Cayi Havzasi’'nin bu ginki rélyefi kazanmasinda heniiz denge profiline ulasmamis Esen Cayi ve tali
kollarinin asindirma-biriktirme faaliyetleri, jeolojik yapi, tektonizma, yliksek egim degerleri etkili
olmustur. Esen Cayl Havzasi'nda toprak erozyonu, heyelanlar, depremler, hareketli kumullar,
taskin ve gekikler beser faaliyetleri icin problem teskil etmektedir. Ancak alinacak 6nlemlerle bu
problemlerin zararlar azaltilabilecegi gibi bitintyle faydall hale donustirilebilir. Boylece Esen
Cayi Havzasi’'nda mevcut dogal potansiyel ve insan giicliniin degerlendirilerek gelecege yonelik
planlamalarin yapilmasi artik bir zorunluluk haline gelmistir.

Anahtar Kelimeler: Esen cayi, havza, hidrojeomorfoloji, heyelan, taskin.

? Bu makale doktora calismasindan tiretilmistir.
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Esen Cayl Havzasi'na yonelik ¢alismalar farkli disiplinlerde gergeklesmistir. Bu ¢alismalar jeoloji, jeomorfoloji,

hidroloji alanlarinda yogunlastig dikkati ceker.

Esen Cayi Vadisi’nin jeolojik 6zelliklerine yonelik ilk calismalar Philippson, A.(1915), Colin, H.J.-(1954-1955-1962)
ait oldugu tespit edilmistir. Phlippson (1915), Esen Cayr Vadisi’'nin Ust Miosen-Pliosen’de tektonik
deformasyonlarla olusan bir graben oldugu, Esen Cay’’'nin antik ismini kullanarak “Xanthos Grabeni” olarak
adlandirmistir. Colin (1954-55,1965), Teke Yarimadasini sekiz alt bolgeye ayirarak inceledigi ¢alismalarinda bu
bolgelerden biri olan Esen Cayi Vadisi’'nin dogu yakasini olusturan Elmali-Akdag masifinin kuvvetlice doguya
dogru yatik saryaj cephesi ile Eosen flisi lizerine bindigi bu flisin glineyde Akdag masifini cevreleyerek Esen Cayi
Vadisi masifinin tabanini teskil ettiginin ifade etmistir. Kocaefe-Ataman (1976), Antalya-Fethiye-Denizli
Uggeninde yer alan sahanin glincel tektonigininll depreme ait verilere dayanarak incelemis ve Esen Cayi
Vadisi’'nin de etkilendigi kuvvetin bileskesi ile uyumlu olarak SE dogru itilmekte oldugunu 6ne sirmdslerdir.
Havzanin jeoloji ile ilgili olarak Senel vd. (1989, 1995), Asag Esen Cayi Vadisi'nin stratigrafik ve yapisal jeolojisi
hakkinda calismalari bulunmaktadir. Stratigrafik olarak Beydaglari otoktonu, ara zon (Yesil Barak Napi) ve
alloktonlar (Likya naplari) olarak Ug¢ baslikta toplamislardir. Yapisal olarak Esen Cayi Havzasi’’nin gelisiminde
dogrultu atimli faylarin etkili oldugu, Pliosen sonu veya sonrasinda Esen Grabenini gliney bolimiinde N-S, orta

bolimiinde NE-SW, kuzey bolimiinde N-S uzaniml faylarin etkili oldugunu ortaya koymuslardir.

Esen Cayi Vadisi’nin jeomorfolojik 6zelliklerinin tespitine yonelik ilk calismalar Gégmen (1974-77), Akkus (1990),
Uysal (1991) ve Oner (1993, 1997)’e aittir. Go¢men (1974-77) Esen Cayi Vadisi’ndeki i¢ ice dolgu taragalarinin
olusumunda Kuaterner’de meydana gelen 6statik menseli seviye oynamalarinin etkili oldugunu ileri stirmustur.
Akkus (1990), Esen Cayi Vadisi'nde daha eski kalkerlerin ortadan kalktig1 kesimlerinde vadi tabanindan oldukga
yuksekte kalmis ve genellikle ofiolitler ve kumtaslari Gzerinde esik sahalarinin gelistigini ortaya ¢ikarmistir. Uysal
(1991), Esen Cayi delta ovasinin kuzey boélimlerinin milattan 6nceki ¢caglarda bir lagiin golu icinde olusmus fan-
delta tipinde bir aliivyal bolim ile milattan sonra dénemde denizin biraz ¢ekilmesi sonucu ona eklenmis
bulunan bugiin kumlarla kapli daha genc¢ bir bélimiin yer aldigini ifade eder. Oner (1993, 1997), Patara
olugunun genc tektonik hareketlerin etkisi ile olustugu daha sonra Esen Cayi’nin getirdigi materyallerin acgik
denize ulasmasi ile kiyi kumullarini Patara koyuna dogru savrulmasi sonucu Patara korfezini kapanarak bu

glnki halini aldigini ortaya koymaktadir.

Esen Cayl Havzasi’'ni hidrojeolojik 6zelliklerine yonelik calismalardan en dikkati cekeni Bayari'nin (1986), Yukari
Esen Cayl Havzasi’nin kapsayan calismasidir. Bu calismada Yukari Esen Cayi Havzasinin hidrojeolojik yapisi

ortaya konularak elde edilen veriler 1siginda karst kaynaklarinin, bosalimlari ve ylizey sulari ile ilgisi kurulmustur.
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CALISMA ALANI

Esen Cayl Havzasi, Akdeniz Bolgesi'nin Antalya Bolimiinde Mugla-Antalya il sinirlari icerisinde yer almaktadir

(Harita 1).

Havzanin kuzeybatisinda Cameli, kuzeyinde Altinyayla, kuzeydogusunda Korkuteli, dogusunda Elmal,
glineydogusunda Kas, giineyinde Akdeniz ve batisinda da Fethiye ilgesi yer alir. Havza 36° 17’ - 37° 02’ kuzey

enlemleriile 29° 07’ - 29° 48’ dogu boylamlari arasinda, 2712 km® yiiz 6lgiime sahiptir.
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Harita 1. Esen Cayl Havzasi’'nin Yeri

MATERYAL ve YONTEM

Esen Cayl Havzas’nin Hidrojeomorfolojik Ozellikleri Uzerine Bir Degerlendirme konulu calisma “Esen Cayi
Havzasi'nin Jeomorfoloji” adli doktora tezinden cikarilmistir. S6z konusu calismada esas metot gezi-gézlem
metodu olmustur. Farkl tarihlerde gerceklesen arazi ¢alismalarinda jeoloji ve jeomorfolojik unsurlar yerinde
gerek numune alarak, gerekse de fotograflari cekilerek havzayl tehdit eden problemleri belirleme yoluna
gidilmistir. Daha sonra elde edilen bulgular 1s18inda havzanin risk haritasi hazirlanarak bu risklere karsi alinmasi

gerekli 6nlemler sunulmustur.
Bu ¢alisma da 1/100 000 O 22, 23 ve P 22, 23 ve 1/25 000 6lgekli O 22 (a3, b3, b4, €1, Cy, €3, Cy, d 2 d3), 023

(al, ag, dl' dz, d4) ve P(az, a3,b1, b2, b3, b4, Cq/ CZ) nolu Fethiye paftalarn kullanilmistir. Ayrica jeolojik

formasyonlarin tespitinde Senel vd. 1989, 1995) 1/100 000 ve 1/25 000 6lcekli haritalarin ilgili paftalarindan

yararlanma yoluna gidilmistir.
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BULGULAR ve TARTISMA

Arastirma sahasina yonelik bulgular sahanin hidrojeomorfolojik 6zelliklerine bagli ortaya ¢ikan problemleri

kapsamaktadir.

1.Esen Cayi Havzasinin Genel Fiziki Cografya Ozellikleri

Havzanin en yiiksek kesimleri kuzeyinde ve dogusunda bulunmaktadir. Kuzeyinde, Esen Cayl Havzasi’ni;
Dalaman Gayi Havzasi’'ndan ayiran Boncuk Daglari ve onun uzantilari yer almaktadir. Esen Cayi vadi tabanindan
oldukga egimli bir sekilde yikselen Boncuk Daglar’nin gilineybati uzantilari Karadag (2233 m), Yiyliikbasi
T.(2418 m), Kocaeren T. (2295 m), Karadis T.(2235 m) ve Tesnekgibasi T. (1722 m)’dir.

Havza’nin dogusunda yer alan Akdaglar lzerindeki 6nemli yikseltiler ise Ziyaret T. (2591 m), Oluklusivrisi
T.(2156 m), Elbisdagi (2596 m), Erendagl (2677 m), Catal T. (2534 m), Dumlu T. (2458 m), Atkuyruksalmaz T.
(2879 m) ve Uyluk T. (3024 m)’dir.

EtUt sahasinin kuzeybati kesimi kuzey-gliney istikametinde, Caldag (2184 m), Rahat Dagi (1259 m), Haticeana
Dagi (1079 m) ve Dokuzkizlan T. (924 m) uzanmaktadir. Havza’nin glineybatisinda Ari Dagi (1757 m), Babadag
(1975 m), Avdancik T. (1035 m) ve uzantilari yer almaktadir.

Calisma alani, ana jeomorfolojik birimlere ayrildiginda; dag, plato, ova ve kiyi kesiminden olusmaktadir. En
yuksek yeri dogudaki Akdaglar tzerindeki Uyluk T. (3024 m); en algak yeri ise, glineydeki delta ovasi boyunca

uzanan kiyi bolgesidir.

incelenen havza, genelde engebeli bir 6zellik géstermekle beraber yukari ve asagi olmak izere iki bdliimde
tetkik edilebilir. Yukari bélimde; plato ve ovalik sahalar hakimdir. Bu kesimin yiizey sulari, Esen Cayi ve onun
tali kollari tarafindan drene edilmektedir. Karanlik Dere Kanyon Vadisi’nin devami olan Esen Cayi Vadisi, Kemer
Ovasi’'nda genis bir dizlik halini almaktadir. Kemer Ovasi’ndan sonra tepelik bir esik sahasi ikinci bir genis
dizligh meydana getiren Esen Ovasi’'ni, Kemer Ovasi’ndan ayirmaktadir. Daha sonra Kinik Bogazi ile kesilen

ovalik saha genis delta ovasi ile son bulmaktadir.

Buglin delta ovasinin 6nemli bir bolima hareketli kumullar tarafindan isgal edilmis durumdadir. Delta ovasinin

kuzeyinde kalan kesimde epijenik yarma bogaz ile gdmik menderesler dikkat cekicidir.

Havza, ayni zamanda faylarla da parcalanmis bulunmaktadir(Fotograf 1). Genel dogrultulari kuzey-gliney olan
ana faylarin yaninda tali faylar da yer almaktadir. Basamakli bir 6zellik gosteren bu faylar, Esen Cayi Vadisi’nin
bir grabene tekabul ettigi fikrini kuvvetlendirmektedir. Vadi tabaninda, 6zellikle yatagin genisledigi sahalarda

orguli mecra gorulmektedir. Ancak fay hattina cephe sahalarda iki biiyiik kanyon vadi meydana gelmistir.
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Fotograf 1. Oren Fayi; Giineydag’nin(1046 m) Giiney Kenarinda Yiizeyleyen Fay NW-SE Dogrultulu Egim Atimli
Normal Faydir.

Havza’nin jeomorfolojik gériinimiinin ortaya ¢ikmasinda etkili olan diger faktor akarsulardir. Yiiksek kesimleri
stk bir sekilde vadilerle yarmis olan Esen Cayi ve kollari ayni zamanda havza sularini drene etmektedir. Etit
sahasinin biri kuzeyinde, digeri dogusunda bulunan Yazir ve Girdev 6nemli géllerdir. Ayrica delta sahasinda yari
bataklik sayilabilecek Ovagelemis ve bunun yaninda ¢ok sayida kii¢lik ¢caph goller bulunmaktadir.

Havza, her ne kadar Akdeniz Bolgesi sinirlari icinde kalirsa da sahile yakin kesimlerde Akdeniz iklimi etkili
olmakta, i¢ bolgelere dogru karasal iklime gegis gorilmektedir. Arastirma sahasinda yagislar, yliksek daglik
alanlar ve platolarda genellikle kar; diger yerlerde yagmur seklindedir. Etlit sahasinin engebeli olmasindan
dolayi ortalama sicaklik ve yagis degerleri farklilik arz etmektedir. Denize yakin olan Fethiye, Esen, Kemer ve
Uzimli’de ortalama sicakliklar 16.1 °C ile 18.4 °C arasinda degisirken havzanin kuzeydogusunda bulunan
Seki’de, 12.7 °C olarak gerceklesmektedir. Yagisin havzada dagilisi sicaklikta oldugu gibidir (Fethiye 921.3 mm.)

Riizgar yonii mevsimlere gore degismekle beraber hakim riizgar yoni kuzey sektorlGdur.

Arastirma sahasi, toprak cesitleri bakimindan zengindir. Havza’da, sekiz biyik toprak grubu mevcuttur. Ova ve
vadi tabanlarinda allivyal topraklar, vadi yamaclarinda koltvyal, yiliksek kesimlerde de kahverengi renkli orman

topraklari yaygindir.

Etlt sahasinin ova ve vadi tabanlarinda maki bitki topluluklari yer almaktadir. 1000 metrenin Uzerindeki
ylkseltilerde makiler ortadan kalkmakta bunlarin yerine kizilcam, kéknar ve mese tirleri almaktadir. 1300-1450
metrelerde karacam, mese, karma ormani; 1450-2000 m arasi sedir; 2000-2200 m arasinda da adi ardig

topluluklari bulunmaktadir.

Havza’da, erozyon, hareketli kumullar, heyelanlar, depremler, taskin ve cekikler, beseri faaliyetleri etkileyen

problemlerdir.
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2. Esen Gayi Havzasr’nin Hidrojeomorfolojik Ozellikleri Uzerine Bir Degerlendirme

Havzada, akarsu asindirmasini hizlandiran, arazi kaymalarina ve toprak erozyonuna sebep olan, tarim alanlarini
kesintiye ugratan, ulasimi engelleyen, yiiksek ve ¢ok egimli sahalarin varligi; taskinlara sebep olmasi bakimindan
diz ve hafif egimli ovalarin ¢evresinde onlara yonelik akarsular ihtiva eden egim degerleri fazla yiiksek
sahalarin bulunmasi; ova ve vadi tabanlarini sinirlandiran geng faylarin varligi ve zaman zaman genglesmesi

sonucu depremlerin meydana gelisi ile kiyi kesimindeki kumullarin hareketliligi belli basli problemleri olusturur.

Esen Cayl Havzasi’'nin jeodinamik problemleri, sahanin ana roélyefini meydana getiren ovalarla bunlarin
cevrelerinde yer alan dag, tepe ve platolardan olusan ylksek sahalarda birbirinden farklidir. Yiiksek kesimlerde
kiitle hareketleri ve erozyon, ovalarda; taskin ve gekikler, bataklklar, kumullarla ilgili problemler hakimdir.

Depremler ise butiin havzanin ortak problemidir.

2.1. Toprak Erozyonu: inceleme sahasinda toprak erozyonunun pek s6z konusu olmadigi diiz veya diize yakin
¢ok az egimli ovalarin gevresinde yer alan nispeten yiksek kesimler, ovalarin aksine daha siddetli

erozyona maruz kalirlar.

Etlt sahasinda yuksek daglhk kesimler ve platolarin farkli litolojik birimlerden olusmasi erozyona hiz vermis,
farkli asimim alanlari meydana gelmis(Harita ) ¢6ziilme enkazi materyal akarsularla tasinarak erozyona sureklilik
kazandirmistir. Ayrica cesitli sebeplere bagh olarak orman yanginlar ve buna ilaveten yakacak ihtiyacinin
karsilanmasinin bir sonucu olarak dogal zemin gevsetilmis, erozyona hazir hale getirilmistir. Esen Cayi, Akcay
(Deligay) ve Akgay (Kincilar D.)'in mansap kisimlarindaki klastik depolar erozyonal faaliyetin en belirgin delili

olarak gorilmektedir.

2.2. Heyelanlar: Esen Cayl Havzasi’'nda heyelanli sahalara, yiksek daglik sahalardan ova ve vadi tabanlarina
gecildiginde egimin fazla oldugu kesimlerde rastlanmaktadir. Bunlar pek yaygin degildir. Clinki heyelanlara
sebep olan faktérler havzanin muayyen yerlerinde bulunmaktadir. Nitekim bugiine kadar vuku bulmus
heyelanlarin blyik bir kismi ormandan yer kazanmak Uzere agilmis sahalar ile yol yarmalarinda meydana
geldigi tespit edilmistir. Kemer-Ceylan yolunun 8. kilometresindeki yol yarmasinda Mesozoik kalkerler Gzerinde
yer alan flisli serinin yer yer batiya dogru kaydigi gozlenmistir. Ayrica Kemer’i Antalya’ya baglayan karayolunun
5 ve 10. kilometrelerinde denge acisi bozulan Eosen flis serileri ana kayadan dogudaki Kincilar Deresi’ne dogru
kaymakta ve zaman zaman karayolu trafigini aksatmaktadir(Fotograf 2-3). Kemer-Antalya karayolunun 12.
kilometresindeki Bayirkdy’e bagh Kirsecik mahallesindeki bir bélim arazide, 1978-79 kisinda meydana gelen

heyelanda can kaybi olmamakla beraber, bazi evlerin hasar gordigi tespit edilmistir.
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Fotograf 2. Kemer-Antalya Karayolunun 5. Kilometresindeki Heyelanli Bélgede Tahrip Olmus Karayolu
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Fotograf 3. Kemer-Antalya Karayolunun 10. Kilometresinde Zaman Zaman Meydana Gelen Heyelan

Sonucu Karayolu Trafigi Aksamaktadir.

Seki Havzasi'nin giineyinde birdenbire yiikselen Eren T. nin (2677 m) kuzey yamaglari kademeli faylarla
parcalanmistir. Altta ofiolitler, Ustte ise diskordant olarak kalker tabakalarin yer aldigi sahada; Temelkoy,
Ceylankoy her an heyelana maruz kalacak topografyadadir (Harita 2). Arazide heyeldnin halen devam ettigini

gosteren delillere rastlanmaktadir(Fotograf 4).
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Fotograf 4. Eren Tepe’'nin (2677 m) Kuzey Yamaglari Heyelan Tehdidi Altinda Bulunmaktadir.

Havzada ylksek daglk sahanin eteklerinde kurulmus olan Soégitliidere (Fotograf 5), Derekoy, Cokek, Kayacik,
Yakakoy, Bagliagag, Arsakoy, Seki kasabasinin dogusu; heyelanh arazilere sahip yerlesim yerleridir. Buralarda

cok sayida heyelan yarasi tespit edilmistir.
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Fotograf 5. Sogutlidere Mahallesinin Kuzeybatisindaki Somakl T.(2233 m)’nin DoguYamacindaki Heyelan Yarasi

2.3. Tagkinlar: Ovalara ait problemlerin basinda taskinlar gelmektedir. Ovalar, sik sik kendilerini kat eden
akarsularin; gerekse onlarin kollarini teskil eden ve ovalarin kenarinda yer alan yiksek sahalardan dogan
akarsularin taskinlarina maruz kalirlar. Bunlar ovalik sahalardaki ziraat alanlarini tehdit etmislerdir. Bir kisim

arazi su altinda kalmakla birlikte siltasyon nebati topragi maskelemistir.

Taskinlarin meydana gelmesinde havzanin rolyef 6zelliklerinin roll blyiktir. Gergekten inceleme sahasinin bir
taban ve bunun gevresinde yer alan yiksek sahalarla morfolojik bir havza meydana getirmesi, taskinlarin
olusumu ile siddeti Gzerinde etkili olur. Akarsularin dokildigi ovalarla dogduklar yiksek sahalar arasinda
onemli ylkselti farklarinin mevcudiyeti (240-3024 m, 1100-2250 m) ve bu farkin kisa mesafede erisilmesi, henlz
denge profilinin kazanilmamis olmasina, dolayisiyla egimin azaldigi ovalik kesimde akarsuyun aktiel yatagi sel
karakterli bol akisli donemde suyun tahliyesini saglayamadigindan sik sik yatak degistirmekte ve taskinlara yol
acmaktadir. Nispeten kolay asindirilan ofiolitli ve flis serileri kat eden akarsularin yiklerinin fazlaligl ile ovaya
girdikleri kissmda egimin birden bire azalmasi sonucu yiklerini birakirlar. Bu durumda, basik profilli olan akarsu

yatagi hizla dolmakta, normal akis engellenerek cevreye tasma kendini gostermektedir.

Etiit sahasinda taskinlarin meydana gelmesinde ikliminde rolii vardir. iklim, yagis elemaniyla taskinlar igin
gerekli suyu temin ettigi gibi, onlarin meydana gelis zamani ve siresini de tayin eder. Havzada taskinlar daha
ziyade kis aylarinda meydana gelirler. Kis mevsimi havzanin en yagisl mevsimidir. Bu mevsimi meydana getiren
aylarin ortalama yagis miktari 115. 2 mm-187.4 mm arasinda degisir (Aralik 187.4 mm, Ocak 175.7 mm, Subat
115.2 mm). Kis etrafindaki aylar olan Kasim ve Mart aylarinin yagis miktarlarn da ylksektir (Tablo 1). Ayrica

bitln bu aylar saganak seklindeki yagislarin diger aylara nazaran daha fazla géraldagi aylardir.
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Harita 2. Esen Cayl Havzasi’nda Problemli Sahalar Haritasi(Senel vd.1989, 1995: Bozyigit.1997).
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Tagkinlarin meydana gelmesinde azda olsa zeminin suya doygun olup-olmamasinin da roll vardir. Zeminin suya
doygun oldugu devrelerde akarsular sizma yoluyla su kaybetmezler ve dolayisiyla yiksek akimli kalrlar. Ayrica
zeminin suya doygun oldugu devrelerde taskinlarla ova yiizeyine yayilan sular géllenmelere ve batakliklara yol

acmiglardir. Girdev, Seki-Cayiralti ovasi, Ovagoli batakliklari bunun en giizel 6rnegini teskil ederler.

Tablo 1. Kemer’de Yillik Yagisin Aylara Dagilisi (mm)

o $ ™M N M H T A E E K A YT
KEMER (25) 175,7 1152 67,3 41,8 32,0 19,7 29 2,0 17,7 63,4 87,4 1874 812,5

Kaynak: Meteoroloji Genel Midurlagi, 2015

Havzada bulunan ovalar; birbirleri ile dar esik sahalari ile bagl olmalari ve saganak yagislari takiben meydana
gelen taskinlar, bu esik sahalarindan akarsu yatagindan etrafa yayilarak zararlara yol agarlar. Detaya inildiginde
havzada yer alan Seki, Ortakdy, Kemer, Kabaagac¢-Kadikdy, Esen ve Delta ovalari taskinlar agisindan bir takim

farkhliklar gostermektedir.

2.3.1.Seki Ovasi: Burasi en ¢ok kendisine kuzeydogudan dahil olan Seki Cayi’'nin taskinlarina maruz kalir. Ova’nin
dogu ve kuzeydogusundaki yiksek daglk kesimden gelen Seki Cayi ile ovanin gilineyinden Kocaeren T.nin
kuzeyinden gelen sel rejimli tali dereler zaman zaman ovada taskinlara yol agmaktadir. Seki Cayi, kiiclik debili

de olsa siireklilik gésterir. Cay, basit rejimlidir ve sulari kisin yikselir, yazin azalir.

Ova tabaninda sig bir yataga sahip Seki Cayi menderesler cizerek akisina devam eder. Bu akarsuyun zaman
zaman sel karakterli olusu dogal yatagini degistirmesi ovada tahribatlara yol actigi icin kontrol altina alinmis,
Ozel drenaj kanallari ile tahliyesi saglanmistir. Mevsimlik akarsu niteliginde olan ve ovaya glineyden inen Pazar

C. ve Kaplan D. kis mevsimlerinde zaman zaman tasarak etrafa zarar vermektedir.

2.3.2.0rtakéy Ovasi: Esen Cayi Vadisi’nin kuzeyindeki vadi tabaninda olusmus Ortakdy Ovasi (200 m.); Esen Cayi
ve Akcay (Delicay) akarsularinin birlestigi sahada yer almaktadir (Harita ). Kis mevsiminde saganak yagislari
takiben ozellikle Akcay hizl bir sekilde kisa mesafede daglk sahadan iner ve taskinlara sebep olur. Dizensiz bir
rejime sahip Akcay’in taskinlarini dnlemek amaciyla D.S.i. tarafindan yapilan setteler zaman zaman tahrip
olmakta ve allivyal ova tabaninin sular altinda kaldigi hemen her yil gérilen bir olaydir. Bu da maddi agidan
blylk kayiplara sebep olmaktadir. Ovaya kuzeydogudan katilan Esen Cayi genis bir yatak da (100-150 m.)
akmasinin bir sonucunda taskin ve sellenmelerle bu yatak kismen sel sularini drene etmektedir. Bazen de,

akarsu cevresindeki araziler su altinda kalmakta ve kumlu, siltli bir tabaka ile kaplanmaktadir.

2.3.3.Kemer Ovasi: Ovaya; Seydiler koyl mevkiindeki esik sahasindan giren Esen Cayi, Kemer kasabasinin kuzey

tarafindan genis bir yatakta akmakta (200-250 m) ve zaman zaman sel baskinlarina sebep olmaktadir. Kemer
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kasabasi icerisinden kuzey-gliney istikametinden gecen bu akarsu, burada dar bir yataga gdmulir (5-6 m
yukseklikte, 35-45 m genislikte). Tagkin esnasinda genis yatakta problem arz etmeyen Esen Cayl dar bogaza
girince, sulari tahliye edemediginden etrafa tasar. Bu durum, Esen Cayl Havzasi’nin 6nemli yerlesim
merkezlerinden biri olan Kemer kasabasi ve ovasini tehdit eden 6nemli bir problemdir. 1978-79 yilinin kig
aylarinda meydana gelen taskin sonucunda Kemer kasabasinin bir bolimi 20-25 cm.lik su ile kaplanmis ve
ovadaki araziler kum ve silt boyutundaki malzeme ile ortilmustiir. Kemer Ovasi'na dogudan katilan Akgay
(Kincilar D.) daghk sahadan ovaya acildigi kesimlerde genis bir yatakta akmasi (150-250 m.) sel sularinin disari

tasmasini bir 6lciide 6nlemektedir.

Kemer yerlesim merkezinin kuzeydogusunda Kocagam mevkiinde ve gilineyde Kodntes mahallesi yakininda
oldugu gibi Kemer Ovasi’nda menderes gizen akarsuyun menderes biklimlerinde birdenbire donugleri ile

asindirma faaliyetleri 6n plana ¢ikmakta ve verimli arazi kaybina neden olmaktadir.

2.3.4.Kabaadag-Kadikéy Ovasi: Bu ova, taskinlarin ve buna bagl olarak meydana gelen batakliklarin ¢ok fazla
oldugu bir yerdir. Ova, kuzey-giiney istikametinde uzanan Esen Cayi’'nin taskinlarina maruz kalmaktadir. Ayrica
ovaya dogudan inen Zeyve, Eneze dereleri de bazi yillar taskinlara sebep olmaktadir. Ova icinde kiglk
boyutluda olsa egim kirikliklari meydana getirerek akan Esen Cayi, 6zellikle kis mevsimindeki taskinlar esnasinda
menderes bikliimlerinden ovaya yayilarak zarar vermektedir. Taskin zararinin fazla olmamasinda Esen Cayi’'nin

genis bir mecrada akmasinin énemli payl bulunmaktadir.

2.3.5.Esen Ovasi: Kabaagag-Kadikdy Ovasi'nin bir devami olan ovada, akarsu ova tabaninda daha derin bir

yataga gobmulmustir (25-30 m). Bunun sonucunda Esen Ovasi taskinlara kapali bir ova konumundadir.

2.3.6.Delta Ovasi: Esen Cayi, Kinik Bogazi’'ndan sonra delta ovasina girmekte ve oOrgili drenaj ozelligi
gostererek kuzeyden glineye dogru akmaktadir. Daha sonra Kerimler mahallesi yakinlarinda menderesli bir
yataga dahil olan akarsu, Cayagzi mevkiinden denize ulasmaktadir. Taskin esnasindaki zararlari 6nlemek
amaciyla Kinik kasabasi ile Kumluova glineyindeki Kerimler mahallesine kadar Esen Cayi'nin her iki kenarinda
seddeler yapilmistir. Kismen taskinlarin 6nlendigi bu seddelere ragmen, taskinlarda basik sekilde olan akarsu
yatagindan sular cevreye yayllmakta ve 20-25 km” lik bir feyezan ovasi tesekkil ettirmistir. Yeralti su seviyesinin
oldukca yiizeye yakin oldugu kesimlerde taskina miiteakip bataklik ve géllenme meydana gelmektedir. Ozellikle

Kerimler ve Ada mevkilerinde taskinlarin yol actigi batakliklar gériilmektedir (Fotograf 6).
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Fotograf 6. Esen Cayi Deltasindaki Ada Mevkiindeki Bataklik Sahalar
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2.4. Gekikler: inceleme sahasinda, yagislarin nispeten yiiksek oldugu ve saganak yagislarinda fazla gérildiigi
Kasim-Mart arasindaki devrede taskinlara sebep olan akarsular, sicak ve kurak gegen yaz mevsiminde
cilizlagirlar. Esen Cayi, Seki Cayl ve Karagay disindaki Akcay (Fotograf 7) ve Tezli Deresi’'nde yaz aylarinda su
bulunmaz. Esen Cayi ve Seki Cay’'nda en diisik akim degerlerine Agustos ayinda rastlanir. Esen Cayi’'nin bu
aydaki uzun siireli ortalama akimi 22.71 m*/sn’dir. inceleme sahasinin siirekli akisa sahip ana akarsularinda
¢ekik halinin gorildigi devre Haziran ayi baslarindan Kasim ayi sonuna kadar olup, kurak bir doneme tekabdl

etmektedir.

Tablo 2. Esen Cayi Havzas’'nda Akim Rasadi Yapan Yapilar istasyonuna Ait Aylik Ortalama Akimlar (m?/sn)

Ort. Akim (m3/sn) Ek. K A o S M N M H T A E Y.0
Yapilar (DSI) 31,4 254 554 67,7 653 663 585 476 31,4 262 22,7 255 455
1962-1992

Cekiklerin meydana gelmesinde yagislarin yetersizligi veya yoklugu, buna karsilik sicaklik artisina baglh olarak
buharlasma ve terlemenin fazlaligi 6nemli 6lglide su kaybina yol agmaktadir. Gergekten sahada yaz aylarinda
sicakhgin ve potansiyel evapotranspirasyon degerlerinin artisi kayda deger. Ayrica ovadaki akarsularin yatak

egimlerinin az olusu sizma ve buharlasmayi artirmaktadir.

Fotograf 7. Yaz Mevsiminde Sularini Kaybeden Akc¢ay(Delicay) Dere Yatagindan Goriinim
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Sulu tarimin yapildigi ve 6zellikle pamuk tarimi igin gerekli olan bol su bu dénemde kolay temin edilemedigi igin
bir bakima problem olusturmaktadir. Bununla birlikte incelenen havzanin muhtelif yerlerindeki bol debili

kaynaklarin degerlendirilmesi arzu edilir.

2.5. Depremler: Bilindigi gibi Turkiye bitintyle, yerylzinin sayili aktif deprem kusaklarindan biri (Alp-Himaliya
kusagi) tzerinde yer almaktadir. Esen Cayl Havzasi, Glineybati Anadolu’da bulunan iki sismik kusaktan birisi olan
Girit Adasi-Rodos Adasi-Fethiye-Esen Cayr  Vadisi-Burdur boyunca devam eden deprem kusaginda
bulunmaktadir. Bu kusak Gzerinde bulunan havzada; biiyiik faylanmalarla Esen Cayi Grabeni tesekkiil etmistir.
Ust Miosen’de veya Alt Pliosende’ki (Becker-Platen, 1970) faylanmalarla bugiinkii Esen Cayi Vadisi, graben
halini almistir (Philippson, 1915:165).

Havzada, basamakli ve geng faylar ile bazi antik kentlerin su ve aliivyonlar altinda bulunmasi geng tektonik
hareketlerin etkisini gostermektedir. Kuzey-gliney istikametinde uzanan Esen Cayi Grabeni lizerinde N-S, NE-SW

dogrultulu (Fotograf 8) ¢cok sayida egim atiml normal fay tesekkil etmistir(Harita 2).

Fotograf 8. Kuzey-Giiney Yoniinde Uzanan Esen Cayi Grabeni.
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Bu tektonik ozellikleriyle havza, ozellikle siddet derecesi yiiksek, etki alani genis ve tahripkar olabilen
depremlerin meydana gelmesine elverisli bir sahadadir. Havzada; M.S. 529, 1851, 1852, 1855, 1856, 1864,
1870, 1896, 1926, 1940 ve nihayet 25 Nisan 1957’de siddetli depremler vuku bulmustur(Tuncel-Gé¢gmen, 1974-
77:125-126). Hasar ve can kaybina yol agan bu depremlerden baska zaman zaman daha kigik siddette
depremlerin vuku bulmakta oldugu bir gercgektir. 20 Eylil 1995 ile 1 Ekim 1995 tarihleri arasinda 4-4.5
siddetinde ¢ok sayida hafif salinimlar meydana gelmistir. Ayni durum 15 Nisan 1996 ile 30 Nisan 1996 tarihleri

arasindaki glinlerde de kendini hissettirmistir.

2.6. Hareketli Kumullar: Etit sahasinda yer alan Esen Cayi Delta Ovasi’'nin kiyisi boyunca kumullar yer alir
(Fotograf 9). Batida Zeytin Burnu’ndan, dogudaki inceburun’a kadar uzanan 12 km’lik mesafede bulunur.

Hareketli kumullar, delta sahasinin bati yakasinda 4 km. kadar igeriye sokulmuslardir (Harita 2).

Fotograf 9. Esen Cayi Delta Ovasi’ndaki Kiyi Kumullari
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Kumul sahasini meydana getiren kumlarin kaynagl Esen Cayr’’'nin getirdigi kum, silt ve kil boyutundaki
malzemenin denize birakilmasi, daha sonrada dalgalarla da delta cephesinin her iki tarafina dogru dagitilarak
biriktirilmesi sonucunda tesekkiil etmistir(Fotograf 10). Zaman zaman hareketli olan kumullarin yer degistirmesi
ile olusmus lagon ve set golciikleri meydana gelmistir. Orman Bakanhgi tarafindan 1961 yilinda baslayan kumul
erozyonunu 6nleme galismalari basarili sonuglar vermistir. Kiyi kumullarinin gliney sektorla riizgarlarin etkisiyle
havalanarak kiyida 5 km icerdeki tepelere kadar ulagmasi, Patara antik kentinin kiyi kumullariyla kismen
ortllerek buradaki koyun kumullarla denizden koparilmasi, kumullarin etkilerinin neler olabilecegini gbsteren
delillerdir. Buglin agaglandirma galismalari sonucunda tesekkil etmis okaliptiis ormaninin gevre halki tarafindan

kesilmesi, kumullari tekrar harekete gegirebilir. Bunun icin gerekli dnlemlerin alinmasi gerekmektedir.
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Fotograf 10. Esen Cayi Deltasi’ndaki Kumul Tepelerinden Goriinim
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3.SONUC

Esen Cayl Havzasi dogal glizelliklerin ic ice yer aldig1, cografi peyzajin fevkalade biydleyici oldugu, tarihi mirasin,

kiltiran adeta comertge sergilendigi bir odak noktasidir.

Ulkemizde bdylesine énem arz eden Esen Cayi Havzas’'nda mevcut dogal potansiyel ve insan giiciiniin

degerlendirilerek gelecege yonelik planlamalarin yapilmasi artik bir zorunluluk haline gelmistir.

Havzanin yiksek kesimlerinde kitle hareketleri ve erozyon, ovalarda; taskin ve g¢ekikler, batakliklar, kumullarla

ilgili problemler s6z konusudur. Depremler ise butiin havzanin ortak problemidir.

Esen Cayl Havzas’nda bu giline kadar yasanmis ve yasanma riski olan problemlerin dnlenmesi ya da bu

problemler olumlu yénde kullaniimasi igin getirilen dneriler:

Yeralti suyu seviyesinin yilzeye ¢ok yakin oldugu Esen Cayl Havzasi vadi tabaninda yerlesim birimlerinin

beklenmedik bir anda sel felaketine maruz kalmalarinin énlenmesi.
Bu maksatla Esen Cayi ve kollari ait vadilerinin uygun yerlerine barajlarin yapiimasi.

Esen Cay’’'nin Kemer kasaba merkezi ve cevresindeki yataginin islah edilerek bir rekreasyon merkezi haline

donustirilmesi.

Esen Cayl Havzasi'nda oOzellikle daglik sahalarin eteklerinde heyelan riski tasiyan sahalar kesinlikle imara

aciimamali, heyelana karsi da gerekli tedbirlerin alinmasi.
Havzanin tamamini kapsayan sahalarin ayrintil deprem etitlerinin yapiimasi.

Tehlike arz edecek aktif fay hatlar Gizerine 6nemli tesislerin kurulmasinin 6nlenmesi. Ova ve vadi tabanlarinda

yer alan yerlesmelerde meskenlerde kat sayisinin 2-3 ile sinirli kalinmasi.

Havzada ovalarin bitilinlyle ziraata tahsis edilmesi.

Evlerin, mesken alanlarinin zirai bakimdan daha verimsiz zeminlere ¢ekilmesi.
Girmeler termal kaynagi yakin ve uzak ¢evresinde jeotermal sondajlarin agilmasi ve yayginlastiriimasi.

Elde edilecek sonuca gore seracihigin termal sulardan yararlanilarak yapilmasi ve boylece asiri odun yakilarak
orman tahribinin énline gecilmesi.

Karanlikdere Kanyonu alabalik Giretme ve eneriji Grretim istasyonu olmasi yaninda birer rekreasyon alani haline
getirilmesi.

Esen Cayi'nin denize dogru olusturdugu Ozlen ve Patara plajlarinin rekreasyon alani haline getirilmesi.
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Esen Cayi Deltasi’nda yer alan kiyi kumullarinin hareketliligini engelleyen bitkisel dnlemlerinin korunmasi

yoniinde énlemler alinmasi.

Esen Cayl Havzasi gegmiste bir takim dogal afetlere maruz kalmasina ragmen giinimizde teknik ve halkin

egitimi ile bu problemlere karsi 6nlem alabilecek durundadir.
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