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¥NS¥Z 1   

T¿rkiye erozyondan en fazla etkilenen 

¿lkelerden biridir.  Erozyonun aktif olduĵu 

kaynaklardan oluĸan sediment dere 

yataklarēnda, taban tarēm arazilerinde, baraj, 

gºlet ve limanlarda birikmek suretiyle ºnemli 

taĸkēn, drenaj ve r¿subat zararlarēna sebep 

olmaktadēr.  

Ayrēca b¿y¿k yatērēmlarla yapēlan gºlet ve 

barajlar y¿zey akēĸlarē ve nehirlerle taĸēnan 

toprak materyali nedeniyle, fonksiyonlarēnē 

kaybedip ekonomik periyodlarēndan ºnce 

devre dēĸē kalma tehlikesiyle 

karĸēlaĸmaktadērlar.  

Yerleĸim yerleri ile taban tarēm arazilerinde 

meydana gelen taĸkēn ve sediment zararlarē 

nedeniyle DSĶônin dere yataklarēnda, sulama, 

kurutma ve drenaj kanallarēnda yapmak 

zorunda kaldēĵē sediment temizliĵi ­alēĸmalarē 

ekonomik olarak b¿y¿k miktarlara 

y¿kselmiĸtir.  

Orman Ve Su Ķĸleri Bakanlēĵēna baĵlē Devlet 

Su Ķĸleri Genel M¿d¿rl¿ĵ¿ (DSĶ), su 

kaynaklarēnēn geliĸtirilmesi ve yºnetiminden 

sorumlu bir kuruluĸtur.  

DSĶ Genel M¿d¿rl¿ĵ¿, erozyon ve r¿subat 

kontrol¿ konusunda daima hassas bir 

yaklaĸēm i­erisinde olmuĸtur. DSĶôce su 

havzalarēnda yerleĸim yerlerini, DSĶ ve diger 

kamu kuruluĸlarēna ait mevcut ve inĸa 

edilecek tesisleri ve tarēm arazilerini sel ve 

r¿subat zararlarēndan korumak i­in ºn 

inceleme, master plan ve planlama 

seviyesinde et¿tler yapēlmakta, bu ­alēĸmalar 

deĵerlendirilmekte, proje raporlarē 

hazērlanmakta ve uygulamalarē 

ger­ekleĸtirilmektedir.  

Hazērlanan kitabēn, bu konuda yapēlan ve 

yapēlacak ­alēĸmalarēn daha iyi anlaĸēlmasē ve 

tanētēlmasēnda olduk­a faydalē olacaĵēnē 

belirtmek isterim. 

Kitabēn hazērlanmasēnda emeĵi ge­en baĸta 

Orman M¿hendisi Yaĸar Din­soy olmak ¿zere 

herkese teĸekk¿r eder, baĸarēlarēnēn devamēnē 

dilerim.  

 

FOREWORD 1 

Turkey is a country that is highly affected by 

soil erosion. The sediment caused by the 

sources where erosion is active accumulates 

in stream beds, agricultural lands, dams, 

ponds, and ports, causing major harm such as 

floods, drainage, and sedimentation.  

Also, the dams and ponds built with big 

investments encounter the danger of losing 

their function before the end of their planned 

life span because of the soil material carried 

by rivers and surface flows. 

Sediment-cleaning works that The General 

Directorate of State of Hydraulic Works (DSI) 

has carried out in stream basins and irrigation, 

as well as the drying and draining of 

waterways because of the damage caused by 

floods and sediments occurring in settlements 

and bottom farm lands, have reached a very 

high economic cost.  

DSI, which is under the Ministry of Forestry 

and Water Affairs, is the organization 

responsible for the development and 

management of water resources. 

 DSI has always given careful attention to 

controlling erosion and sediment. In order to 

protect the current and future public 

settlements and facilities owned by DSI or 

other governmental organizations, as well as 

agricultural lands, from flood and sediment 

damage, DSI carries out studies at the primary 

investigation, master plan, and planning 

levels, then it evaluates these studies, prepares 

project reports, and implements projects.  

I would like to express that this book would 

be very useful for introduction to and 

understanding of these works in this regard. 

I would like to thank particularly forest 

engineer Yaĸar DĶN¢SOY and everyone who 

contributed to preparation of the book, and I 

wish them continued success. 

 

Salim FAKIOĴLU 

Et¿t, Planlama ve Tahsisler Dairesi Baĸkanē 

Head of Investigation, Planning and Allocations Department 
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¥NS¥Z 2 

Bir yan dere havzasēnda bitki, su ve toprak 

arasēndaki doĵal denge, insanēn havzaya 

olumsuz m¿dahaleleri ve arazilerin 

niteliklerine uygun kullanēlmamasē 

dolayēsēyla bozulduĵu takdirde, oluĸan 

saĵanak yaĵēĸlarda y¿zey akēĸlarē artmakta ve 

mecralarda stabilite hēzla bozulmaktadēr. 

Yan derelerden sellerle birlikte mansaba 

taĸēnan r¿subat ve taĸkēn sularē yerleĸim 

yerleri, tesisler ve tarēm arazilerinde zarar 

oluĸturmakta ve can ve mal kayēplarēna neden 

olmaktadēr. Kayēplarē ºnlemek, toprak ve su 

kaynaklarēnē geliĸtirmek ve etkinliĵini 

artērmak bakēmēndan dere ve yan derelerde 

erozyonu kontrol etmek ve r¿subat akēmēnē 

sēnērlandērmak gerekmektedir. 

Bu nedenle yan dere havzasēnda erozyon ve 

r¿subat kontrol¿ne yºnelik ºnlemlerin 

problemin baĸlangēcēnda alēnmasē, kēsa s¿rede 

ve daha az masrafla ­ºz¿mlenmesinde 

olduk­a ºnemlidir.  

Bu kitap kapsamēnda T¿rkiyeô nin su ve 

toprak kaynaklarē ile erozyon ve r¿subat 

konularēndan bahsedilmiĸ, yan derelerde 

erozyon ve r¿subat kontrol¿ne yºnelik 

ºnlemler teknik detaylara girmeden kēsaca 

a­ēklanmēĸtēr. ¦lkemizde 55 yēldan fazla bir 

s¿redir yan derelerde yapēlan ēslah ­alēĸmalarē 

gºrsel olarak resimlerle ve ºrnek projelerle 

desteklenerek verilmiĸ ve tanētēlmaya 

­alēĸēlmēĸtēr.    

Bu kitabēn hazērlanmasēnda beni destekleyen 

ve gerekli yardēmlarda bulunan ķube 

M¿d¿r¿m Ķ. BĶROĴLU, ­alēĸma arkadaĸlarēm 

M. ¢AVUķOĴLU, E. YILDIRIM  ve E. 

TEKERôe teĸekk¿r ederim. Ayrēca bug¿ne 

kadar saĵladēĵē olanak ve desteklerle bilgi 

geliĸimime yardēmcē olan Kurumum DSĶ 

Genel M¿d¿rl¿ĵ¿ne teĸekk¿r ederim.  

Kitabēn,  konuyla ilgilenenlere yardēmcē 

olmasē dileĵimdir. 

FOREWORD 2 

If the natural balance between the plants, 

water, and soil is disrupted in one tributary 

due to negative interventions of humans in the 

basin and inappropriate use of land, surface 

runoff increases and the stability of stream 

courses deteriorates rapidly with consistent 

rainfall. 

Water and sediments transported downstream 

by torrents damage settlements, facilities, and 

agricultural lands and cause loss of lives and 

property. It is necessary to control erosion and 

limit the sediment movement in the river and 

its tributaries in order to prevent such losses 

and to improve land and water resources.  

Therefore, it is critical to take measures to 

control erosion and sedimentation as soon as a 

problem emerges in order to solve the 

problem in a short time and with less cost.  

In this book, Turkey's water and land 

resources, topics related to soil erosion and 

sediment, and measures aiming to control 

erosion and sediment in tributaries are 

explained without excessive technical details. 

Moreover, reclamation works in tributaries 

carried out for more than 55 years in our 

country are illustrated with pictures and 

sample projects.  

I thank my Section Manager, Mr. Ķ. Biroĵlu, 

and colleagues M. ¢avusoglu, E. Yēldērēm and 

E. TEKER who assisted and supported me 

during the preparation of this book. In 

addition, I would like to thank DSI for the 

opportunity and support it has given me to 

improve my knowledge to date. I hope that 

the book will be useful to those whose 

interests it attempts to address. 

 

 

 

 

 

 

 

 

ANKARA 2013       Yaĸar DĶN¢SOY 

       Orman M¿hendisi/Forest Engineer 
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GĶRĶķ 

T¿rkiye, kuzey yarēmk¿rede 26Ü-45
o
 doĵu 

boylamlarē ile 36
o
-42

o
 kuzey enlemleri 

arasēnda yer almaktadēr. Avrupa ve Asya 

kētalarēnēn birleĸim yerinde ve Akdeniz ile 

Karadeniz arasēnda doĵal bir baĵlantē 

saĵlayan ¢anakkale ile Ķstanbul Boĵazlarē 

boyunca uzanēr. 

Turkiye kuzeyde Karadeniz, G¿neyde 

Akdeniz, Batēda ise Ege ve Marmara denizi 

ile ­evrilidir. Kuzeybatēda Yunanistan ve 

Bulgaristan, Kuzeydoĵuda, G¿rcistan, 

Ermenistan ve Azerbaycan, Doĵuda Ķran, 

G¿neydoĵuda ise Irak ve Suriye ile kara 

sēnērlarēnē paylaĸmaktadēr. Karasēnērē ve sahil 

ĸeridinin toplam uzunluĵu 10 765 km olup, 

bunun 7 816 km sahil ĸeridi, 2 949 km kara 

sēnērēdēr.  

75 milyon n¿fusa sahip olan T¿rkiyeôde 

n¿fusun % 70ô i ĸehirlerde, % 30ô u ise kērsal 

kesimde yaĸamaktadēr.   

T¿rkiye coĵrafi konumu itibarēyla farklē 

ºzelliklere sahip bir ¿lke olup coĵrafi olarak 

yedi bºlgeye, hidrolojik olarak ise 25 havzaya 

ayrēlmēĸtēr.  

¦lkenin topoĵrafyasē olduk­a deĵiĸkendir. 

Anadolu ovalarēnē ­evreleyen daĵ sēralarē 

kuzey ve g¿ney sahillerine paralel olarak 

uzanēr.  

T¿rkiye'nin ortalama y¿kseltisi 1132 m olup, 

bu y¿kseklik Asyanēn ortalama ¿ksekliĵinden 

(1050 m) fazla ve Avrupaônēn (330 m) 

¿­bu­uk katēndan fazladēr. T¿rkiyeônin 

y¿ksekliĵi batēdan doĵuya doĵru artar. 

T¿rkiyeônin baĸkenti Ankaraônēn y¿ksekliĵi 

875 m dir. Doĵu Anadoludaki platolar 2 000 

m ye kadar ­ēkmaktadēr. 

T¿rkiye erozyondan olduk­a fazla etkilenen 

¿lkelerden biridir.  Akdenizin yarē-kurak 

bºlgeleri, Orta, Doĵu ve G¿ney Anadolu 

bºlgeleri erozyona yatkēndēr. T¿rkiyeônin Batē 

bºlgesinde Gediz ve B¿y¿k Menderes 

nehirlerinin kollarēnda ­ok sayēda sel deresi 

geliĸmiĸtir.  

 

 

 

INTRODUCTION  

Turkey is located in the northern hemisphere 

between 26
o
 and 45

o
 eastern longitude and 36

o
 

and 42
o
 northern latitude. She is on the 

crossroads of Europe and Asia and extends 

over the Dardanelles and Bosporus straits, 

allowing a natural connection between the 

Mediterranean and the Black Sea.  

Turkey is surrounded by the Black Sea in the 

North, the Mediterranean Sea in the South, 

and the Aegean and Marmara Seas in the 

West. It shares land borders with Greece and 

Bulgaria in the Northwest; Georgia, Armenia, 

and Azerbaijan in the Northeast; Iran in the 

East; and Iraq and Syria in the Southeast. The 

total length of border and coastline is 10 765 

kilometres, of which 7 816 kilometres are 

coastlines and 2 949 kilometres are land 

frontier. 

Seventy percent of the total population of 

Turkey, which is currently around 75 million, 

is presently dwelling in urban centres, with 

only 30 percent living in rural areas.  

Turkey possesses a number of different 

characteristics in terms of its geographical 

location, and it is geographically divided into 

seven regions while hydrologically divided 

into 25 drainage basins.  

The topography of the country is extremely 

varied. Mountain ranges run generally parallel 

to the northern and southern coasts, 

surrounding the central Anatolian Plain.  

The average altitude of Turkey is 1132 m, 

which is higher than the average altitude of 

Asia (1050 m) and three and a half times 

higher than that of Europe (330 m). The 

elevation of Turkey increases from the west to 

the east. The altitude of Ankara, the capital of 

Turkey, is 875 m, and the the plains in the 

Eastern Anatolia rise to 2 000 m.  

Turkey is highly affected by soil erosion. The 

semi-arid Mediterranean, Central East, and 

South Anatolia regions are particularly prone 

to erosion. In the western part of Turkey, 

many torrential streams have developed in the 

branches of the main rivers, the Gediz and the 

B¿y¿k Menderes.  
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Erozyon  sosyal, ekonomik ve ­evresel 

sorunlara neden olmaktadēr. Genelde seller 

ana derelere olduk­a fazla r¿subat 

taĸēmaktadēr. Erozyon ve seller; 

ü Yerleĸim yerlerinini tahrip eder 

ü Tarēm alanlarēnda zararlar oluĸturur 

ü Yollarda hasar yapar 

ü Taĸkēn kontrol tesislerini tahrip eder 

ü Rezervuarlarēn ve limanlarēn r¿subatla 

dolmasēna neden olur 

ü Sulama kanallarēnda zarar oluĸturur ve 

sularēn kirlenmesine neden olur.   

T¿rkiye de 2012 yēlē itibarēyla i­me suyu, 

sulama, enerji, taĸkēn ºnleme ve rekreasyon 

amacēyla inĸa edilmiĸ 758 adet baraj ve gºlet 

iĸletmededir. B¿y¿k yatērēmlarla yapēlan gºlet 

ve barajlar y¿zey akēĸlarē ve nehirlerle taĸēnan 

toprak materyali nedeniyle fonksiyonlarēnē 

kaybedip ekonomik periyodlarēndan ºnce 

devre dēĸē kalma tehlikesiyle 

karĸēlaĸmaktadērlar.   

Bu nedenle can ve mal kayēplarēnē ºnlemek, 

toprak ve su kaynaklarēnē geliĸtirmek ve 

etkinliĵini artērmak bakēmēndan dere ve yan 

derelerde erozyonu kontrol etmek ve r¿subat 

akēmēnē sēnērlandērmak gerekmektedir.  

Erozyon ve r¿subat kontrol¿nde bazē yapēsal 

ve arazi ēslah ºnlemleri bulunmaktadēr. Arazi 

ēslah ºnlemlerinin ana amacē bozulmuĸ olan 

doĵal dengenin yerine getirilmesidir.   

Oyuntuyu ve derelerdeki erozyonu ve r¿subat 

hareketini ºnlemek i­in, suyun aĸēndērma 

kuvveti ile dere yataĵē direnci arasēnda denge 

kurmak gerekir. Dere yataklarēnda eĵimi 

d¿ĸ¿rmek i­in dere yataĵēna dik inĸa edilen 

yapēlara enine yapēlar denir. T¿rkiyeôde en 

­ok kullanēlan enine yapēlar ēslah sekileri, 

tersip bentleri, taban kuĸaklarē ve britlerdir. 

 

 

Erosion causes social, economic, and 

environmental problems. In general, torrents 

have always carried comparatively large 

amounts of sediment to the main streams. 

Erosion and torrents;     

ü Ruin cities 

ü Damage agricultural areas 

ü Damage roads 

ü Destroy flood-control structures 

ü Cause silting of reservoirs and 

harbours  

ü Damage irrigation channels and 

contaminate water. 

In total, 758 dams and ponds built with the 

aim of providing drinking water, irrigation, 

energy, flood prevention, and recreation were 

in operation in Turkey as of 2012. However, 

the ponds and dams built with huge 

investments are at risk of failing earlier than 

their expected lifetime due to soil carried by 

the rivers and surface flows.  

Thus, it is necessary to control erosion and 

limit the sediment movement in the streams 

and tributaries in order to prevent loss of life 

and property and to improve land and water 

resources and enhance their effectiveness. 

There are some structural and land-treatment 

measures that are used for erosion and 

sediment control. The main purpose of land-

treatment measures is to re-establish the 

natural balance.  

In order to prevent erosion and sediment 

movement in tributaries and gullies, it is 

necessary to establish the balance between 

water abrasion and stream-bed resistance. 

Structures constructed vertically in stream 

beds to lower the slope are called vertical 

structures. The most-used vertical structures 

in Turkey are check dams, sediment-storage 

dams, ground sills, and dwarf walls.  
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1. T¦RKĶYEôNĶN TOPRAK KAYNAKLARI   

T¿rkiye'nin toplam y¿zºl­¿m¿ 783 577 km
2
, 

diĵer bir deyiĸle 78 milyon hektar dēr. 

Rezervuarlar ve doĵal gºller ­ēkēldēĵēnda, 

T¿rkiyeônin y¿z¿l­¿m¿ 769 600 km
2
 dir. 

¦lkenin yarēsēndan fazlasē daĵlarla kaplē iken, 

yaklaĸēk ¿­te biri (28 milyon hektar) ekilebilir 

arazidir. Mevcut su potansiyeli ile ekonomik 

ve teknik olarak sulanabilir arazi miktarē 8,5 

milyon hektardēr.  Ancak 5,5 milyon hektar 

sulanmaktadēr (DSĶ, 2011).  

21,2 milyon hektar orman arazisidir.  Orman 

alanlarēn % 40ôi yapraklē, % 60ôē iĵne 

yapraklē ormanlardan oluĸmaktadēr (OGM, 

2011). T¿rkiyedeki ormanlarēn 10,2 milyon 

hektarē bozuk orman olarak nitelendirilir. 20 

milyon hektar mera arazisi ve geriye kalan 8,8 

milyon hektar gºller, yollar ve yerleĸim 

alanlarēndan oluĸmaktadēr (Grafik 1).  

T¿rkiyeôde 19 milyon hektar alan deĵiĸik 

y¿ksekliklerdeki al¿vyonal d¿z ovalar ile 

kaplēdēr. Platolar 8 milyon hektarē kapsar. 

Ova ve platolarēn toplam alanē 27 milyon 

hektardēr. 

T¿rkiyeônin Orta, Doĵu, Kuzey ve G¿ney 

bºlgeleri olduk­a daĵlēktēr. Ķ­ Anadolu 

bºlgesinde Hasan daĵē, Dedegºl, Erciyes daĵē 

ve Aladaĵlar 3000 metreleri aĸēp 4000 m ye 

yaklaĸēr.  Kēyēdan hemen y¿kselen kuzeyde 

Karadeniz, g¿neyde Toros daĵlarē 2000-3000 

metre y¿ksekliĵe ulaĸēr. Doĵuda S¿phan ve 

Buzul daĵlarē 4000 metreyi aĸar, T¿rkiye'nin 

doĵusunda, 5137 metre y¿ksekliĵinde 

Avrupaônēn en y¿ksek daĵē olan Aĵrē daĵē 

bulunmaktadēr (ALIķIK 2007).  

1. LAND RESOURCES OF TURKEY 

Turkeyôs total land area is 783 577 km
2
,or 78 

million hectares. Excluding reservoirs and 

natural lakes, the area of Turkey is 769 600 

km
2
. More than half of the country is covered 

with mountains, while nearly one third of it 

(28 million hectares) is cultivable land. The 

amount of economically and technically 

irrigable land with current water potential is 

8,5 million hectares, but only 5,5 million 

hectares are being irrigated (DSI 2011).  

21,2 million hectares consist of forest land; 

40% of the forest areas are deciduous forests, 

and 60% are coniferous forest. It is 

considered that 10,2 million hectares of forest 

are degraded in Turkey. 20 million hectares 

are grazing land, and the remaining 8,8 

million hectares consist of lakes, roads, and 

settlements areas      (Graphic 1).  

Nineteen million hectares of Turkey are 

covered with alluvium lowland plains of 

different altitudes, and plateaus cover 8 

million hectares, for a total area of 27 million 

hectares.  

The central, eastern, northern, and southern 

regions of Turkey are very mountainous. The 

Hasan, Dedegºl, Erciyes, and Aladaĵlar 

mountains rise above 3000 m and approach 

4000 m in central Anatolia. The Taurus 

Mountains in the south and the Black Sea 

Mountains in the north rise immediately from 

the shore and reach heights of 2000ï3000 m. 

The S¿phan and Buzul mountains in the east 

exceed 4000 m, and Europe's highest 

mountain, Mt. Ararat, 5137 m, is located in 

the eastern part of Turkey (ALIķIK 2007). 

 

 

 

 

 

   

 
 

 

 

 

 
Grafik / Graphic 1:T¿rkiyeônin Toprak Kaynaklarē/Land Resources of Turkey 
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2. T¦RKĶYE'NĶN SU KAYNAKLARI  

T¿rkiyeônin ¿­ tarafēndaki kēyēlarē boyunca 

denizden, uzaklēklarē ve y¿kseklikleri faklēlēk 

gºsteren y¿ksek daĵlar bulunan denizlerle 

­evrili olmasē, kēsa mesafelerde deĵiĸen iklim 

farklēlēklarēnēn ortaya ­ēkmasēnē saĵlar. 

Coĵrafi konumu nedeniyle, T¿rkiyeôde dºrt 

mevsim kendi belirgin  ºzellikleri ile gºr¿l¿r.   

¦lke hidrolojik olarak 25 havzaya ayrēlmēĸtēr 

(ķekil 1). 

 

 

 

2. WATER RESOURCES OF TURKEY  

Turkey is surrounded by seas on three sides 

and has high mountain ranges stretching 

along its coasts. Fluctuations in altitude and 

also distance from the sea result in climatic 

variance within short distances. Because of its 

geographical position, four seasons are seen 

with their distinctive characteristics in 

Turkey. The country is divided into 25 

hydrologic basins (Figure 1). 

 

 

 

 

ķekil/Figure 1: 25 Hidrolojik Havza/25 Hydrological Basins. 

 

T¿rkiye D¿nyanēn yarē kurak iklim 

bºlgesinde yer almaktadēr (ķekil 2). Yaĵēĸlar 

250 mm ile 2500 mm arasēnda deĵiĸir ve 

ortalama 643 mm dir. Bu yēlda ortalama 501 

milyar m
3
 suya tekab¿l etmektedir (Tablo 1).  

 

Turkey stays in the semi-arid climate region 

of the World (Figure 2). Precipitation varies 

between 250 mm and 2500 mm; and has the 

average of 643 mm. This corresponds to 501 

billion m
3
 water on average per year      

(Table 1). 
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Tablo/Table 1:T¿rkiyeônin Su Kaynaklarē/Water Resources of Turkey 

 

SU KAYNAKLARI POTANSĶYELĶ 

POTENTIAL OF WATER RESOURCES  

Yēllēk ortalama yaĵēĸ / Average precipitation per 

year 643 mm/yēl/year 

T¿rkiyenin toplam y¿zºl­¿m¿ / Total surface 

area of Turkey 780 000 km
2
 

Yēllēk yaĵēĸ miktarē / Amount of precipitation per 

year 501 milyar/billion m
3
 

Buharlaĸma / Evaporation 274 milyar/billion m
 3
 

Yeraltēna sēzma / Underground leakages 41 milyar/billion m
3
 

Y¿zey suyu / Surface Water 

Yēllēk y¿zey akēĸē / Surface flow per year 186 milyar/billion m
3
 

Kullanēlabilir y¿zey suyu / Utilizable surface 

water 98 milyar/billion m
3
 

Yeraltē Suyu / Underground Water 

Yēllēk ­ekilebilir su miktarē / Annual Safe Yield 14 milyar/billion m
3
 

Toplam Kullanēlabilir Su (net) /Total Utilizable 

Water (net) 112 milyar/billion m
3
 

 

Tablo 1ô de verilen yēllēk 501 milyar mį 

suyun, 274 milyar mį ¿ toprak ve su 

y¿zeyinden buharlaĸmakta ve bitkilerden 

terleme yolu ile atmosfere geri dºnmekktedir. 

Ortalama y¿zey akēĸē 186 mį/yēl  olup, komĸu 

¿lkelerden gelen 7 milyar mį/yēl da gºz ºn¿ne 

alēndēĵēnda, ¿lke i­inde toplam y¿zey akēĸē 

193 milyar mį/yēl  a ulaĸēr. Diĵer taraftan yer 

altēna sēzan ortalama su miktarē 41 milyar 

mį/yēl dēr. Ancak, t¿m yenilenebilir su 

kaynaklarē ekonomik ve teknik nedenlerle 

kullanēlamaz. Komĸu ¿lkelerden gelenlerle 

birlikte, kullanēlabilir y¿zey akēĸlarē ve yeraltē 

sularē 98 ve 14 milyar mį/yēl dēr. Bºylece 

ekonomik olarak kullanēlabilir toplam su 

kaynaklarē potansiyeli 112 milyar mį/yēl 

olmaktadēr (DSĶ 2011).  

 

 

 

 

 

Of the 501 billion mį of annual water given in 

(Table 1), 274 billion mį/year goes back to 

the atmosphere via evaporation from the land 

and water surfaces and transpiration through 

plants. The average surface-water runoff is 

186 billion mį/year, and there is 7 billion 

mį/year of surface runoff coming from 

neighbouring countries; thus, the total surface 

run-off within the country reaches 193 billion 

m
3
/year. The average amount of groundwater 

leakage is 41 billion mį/year. However, for 

economic and technical reasons, not all of the 

renewable water resources can be utilized. 

Exploitable portions of surface runoff, 

including inflow from bordering countries, 

and groundwater are 98 and 14 billion 

mį/year, respectively. Thus, the total of 

economically exploitable water resources 

amounts to approximately 112 billion mį/year 

(DSI 2011). 
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ķekil/Figure 2:T¿rkiye D¿nyaônēn Yarēkurak Ķklim Bºlgesinde Yer Almaktadēr. 

                       /Turkey is in the semi-arid climate region of the world. 

T¿rkiyeôde daĵlarda bulunan k¿­¿k gºllerle 

birlikte 120 den fazla doĵal gºl 

bulunmaktadēr. En b¿y¿k ve en derini 

y¿z¿l­¿m¿ 3 712 km
2
 , y¿ksekliĵi 1 646 m 

olan Van Gºl¿'d¿r.  Ķkinci b¿y¿k gºl ise Ķ­ 

Anadolu'daki Tuz Gºl¿'d¿r. Nispeten sēĵ olan 

bu gºl¿n deniz seviyesinden   y¿ksekliĵi 925 

m olup, 1 500 km
2
 lik bir alana sahiptir. 

Gºllerin bazēlarēnēn derinliĵi sadece birka­ 

metre olmasēna raĵmen, bazēlarē 30 metre den 

derindir.  Van Gºl¿'n¿n derinliĵi 100 

metreden fazladēr. T¿rkiyeôde doĵal gºllerin 

dēĸēnda, 758 adet baraj gºl¿ vardēr.  

Turkey has about 120 natural lakes, including 

small lakes in the mountains. The largest and  

deepest lake is Lake Van, with a surface area 

of 3 712 km
2
 and an altitude of 1 646 m. The 

second-largest lake is Salt Lake in Central 

Anatolia. This relatively shallow lake is at an 

altitude of 925 m from sea level and has a 

surface area of 1 500 km
2
. Although some of 

the lakes are only a few meters in depth, some 

of them are of a depth of more than 30 meters. 

The depth of Lake Van is more than 100 m. 

Turkey also has a total of 758 dam lakes other 

than the natural ones. 

3. EROZYON VE SEDĶMENT ASYONUN        

    ¥NEMĶ     

T¿rkiye, en ºnemli ekolojik olaylardan olan 

erozyonun aktif olduĵu, b¿t¿n ĸekil ve 

seviyelerinin gºr¿ld¿ĵ¿ ¿lkelerden biridir 

(Resim 1). ¦lkenin % 83ô¿ su ve r¿zgar 

erozyonuna maruzdur. Toplam erozyonun % 

99ôu sudan, % 1ô i ise r¿zgar erozyonundan 

kaynaklanmaktadēr. T¿rkiyeôde akarsular 

genelde fazla miktarda r¿subat taĸēmaktadēr.   

Erozyon Oranlarē; 

ü ķiddetli-­ok ĸiddetli erozyon % 63 

ü Orta derecede erozyon  %  20 

ü Az veya erozyon yok % 14.  

 

3. THE IMPORTANCE OF ER OSION    

    AND SEDIMENT ATION  

Turkey is among the countries where erosion 

incidents represent one of the most important 

types of ecologic events, and they in all 

shapes and at all levels (Photo 1). Eighty-

three percent of the country has been exposed 

to water and wind erosion. While 99% of the 

total erosion results from water, 1% is due to 

wind erosion. Generally, most rivers carry 

heavy loads of sediment in Turkey.  

Erosion rates: 

ü 63% with severe or very severe 

erosion  

ü 20 percent with moderate erosion;  

ü 14 percent with little or no erosion. 
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Bitki ºrt¿s¿, toprak ve y¿zey akēĸlarē arasēnda 

doĵal bir denge olup, bunlarēn i­erisinde en 

kolay etkilenen bitki ºrt¿s¿d¿r. Eĵer bitki 

ºrt¿s¿ zarar gºr¿r ya da tahrip edilirse y¿zey 

akēĸlarē artar, bunun sonucu erozyon oluĸur.  

There is a natural balance between vegetation, 

soil, and runoff, and the one that is most 

easily affected is vegetative cover. When the 

vegetative cover is damaged or destroyed, the 

amount of surface runoff increases, and 

thereby erosion takes place.  

  

 

 

 

Resim/Photo 1:Erozyonun aktif olduĵu alanlar, ¢evreli kºy¿ /Areas where erosion is active,     

   ¢evreli village, Yusufeli, Artvin, (¢avuĸoĵlu, M. 2007). 

¦zerinde ­eĸitli uygarlēklarē ve uluslarē 

barēndērmēĸ olan Anadolu topraklarē, tarihsel 

dºnemler i­erisinde birbirinden farklē erozyon 

olaylarēna sahne olmakla birlikte, son 200 yēl 

ve ºzellikle de son 80-90 yēl i­erisinde 

yeniden hēzlanan bir erozyon s¿recine 

girmiĸtir. Artan n¿fus, geliĸen teknoloji ve 

sanayi, mevcut orman alanlarēnēn tarēm arazisi 

kazanmak amacēyla giderek k¿­¿lt¿lmesi, 

kalan ormanlarēn da usuls¿z faydalanma, 

yangēnlar ve otlatmalar sonucu ºnemli ºl­¿de 

tahrip edilmesi, alanlarē gittik­e daraltēlan 

meralarda s¿rd¿r¿len aĸērē ve kontrols¿z 

hayvan otlatēlmasē ve nihayet arazilerin 

kabiliyetine uygun olmayan ve herhangi bir 

koruyucu ºnlem alēnmadan kullanēmē 

erozyonu  hēzlandērmaktadēr.  

 

 

Anatolia, the historical home of many 

civilizations and nations, has witnessed 

different kinds of erosion incidents 

throughout history, and entered into a re-

accelerating erosion process during the past 

200 years, especially in the last 80ï90 years. 

The forces driving the acceleration of erosion 

incidents include increasing population, 

developing technology and industry, and a 

decrease in the existing forest lands to provide 

farmland, which involves claiming forest 

lands illegally and destroying them by fires 

and grazing, by extreme and uncontrolled 

grazing, by using the fields without taking 

any protective measures, and by using 

measures not suitable for the landôs 

characteristics. 

 

 

 



8 

 

Anadoluôda erozyonun ºnemli faktºrlerinden 

biri saĵlam olmayan jeolojik yapēsēdēr. 

Tektonik hatlar Akdeniz kēyēlarē boyunca 

Toros daĵlarēnē ve Karadeniz kēyēlarē boyunca 

Pontus daĵlarēnē oluĸturarak doĵuya uzanēr. 

Toros daĵlarē, Avrasya Orojenik kuĸaĵēnēn 

g¿ney kēyēlarēnēnēn bir par­asē ve s¿regelen 

orojenik harekettir. Ayrēca tektonik hat etkisi 

Ege denizi boyunca son derece g¿­l¿d¿r.  

Arazide artan y¿kseklikler ile birlikte yama­ 

eĵimleri dikleĸir. Topraklarēnēn % 60ô da 

yama­ eĵimi % 20, % 90ô da ise % 10 dan 

fazladēr. 

T¿rkiyeônin D¿nyanēn yarē kurak iklim 

bºlgesinde yer almasē dolayēsēyla, yaz ve kēĸ 

aylarē ile gece ve g¿nd¿z arasēndaki sēcaklēk 

farklarē kayalarēn kolayca fiziksel ayrēĸmasēna 

neden olmaktadēr (Resim 2). 

 

 

One of the important factors of erosion in 

Anatolia is its weak geological structure. The 

tectonic lines run east and west, creating the 

Taurus Mountains along the Mediterranean 

coast and the Pontos Mountains along the 

Black Sea. The Taurus Mountains are a part 

of southern edge of the Eurasian-Orogenic 

belt that is still undergoing orogenic 

movement. The influence of the tectonic line 

is also remarkably strong along the Aegean 

Sea. 

With the increasing heights of land, side 

slopes get steeper. Sixty percent of Anatoliaôs 

land has a hillside slope of 20 %, and 90 % of 

is the land has a slope greater than 10 %.  

Because Turkey is located in a semi-arid 

climate zone, temperature differences 

between night and day in summer and winter 

months cause the rocks to have greater 

physical decomposition (Photo 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resim/Photo 2:Kayalēk alanlardaki fiziki ayrēĸma/Physical decomposition in rocky areas.  

                                        Aladaĵlar, Niĵde, (Din­soy, Y. 2008). 
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¥zellikle, Akdenizin yarē kurak bºlgeleri, 

Orta, Doĵu ve G¿neydoĵu Anadolu bºlgeleri 

erozyona yatkēndēr. T¿rkiyeônin batēsēnda 

Gediz ve B¿y¿k Menderes nehirlerinin yan 

kollarēnda sel vadileri geliĸmiĸtir.   

Envanter ­alēĸmalarēna gºre, her yēl yaklaĸēk 

210 milyon ton sediment (168 milyon ton askē 

maddesi, 42 milyon ton yatak y¿k¿)  nehirler  

ile taĸēnmaktadēr (EĶEĶ sunum, 2011). Ayrēca 

9 milyon ton bitki besin maddesi 

taĸēnmaktadēr (Resim 3-4).  

¦lkemizde her iki yēlda 1 mm toprak erozyon 

nedeniyle taĸēnmaktadēr. Yaklaĸēk 1 cm 

topraĵēn 1000 yēlda oluĸtuĵu gºz ºn¿ne 

alēndēĵēda,  50 yēllēk zaman s¿recinde oluĸan 

toprak 1 yēlda erozyon dolayēsēyla 

kaybolmaktadēr.  

Avrupa Birliĵi ¿lkelerinin t¿m¿nde toplam 25 

milyon ha alan erozyona maruzken, 

¦lkemizde 57,6 milyon ha alanda erozyon 

­ok ºnemli boyuttadēr. ¦lkemizin 1 kmĮ lik 

alanēnda oluĸan ortalama yēllēk toprak kaybē; 

Avrupaôda oluĸan kaybēn 9,5 katē, 

Avustralyaôda oluĸan kaybēn 2,9 katē ve 

Amerikaô da oluĸanēn 1,6 katēdēr. 

 

Specifically, the semi-arid zones of the 

Mediterranean, central east, and southeastren 

Anatolia regions are particularly prone to 

erosion. In the western part of Turkey, 

torrential valleys have developed in the 

branches of the Gediz and B¿y¿k Menderes 

Rivers. 

According to inventory studies, every year 

approximately 210 million tons of sediment 

(168 million tons of suspended sediment, 42 

mill ion tons of bed load) are transported by 

rivers (EIEI paper, 2011). Also, 9 million tons 

of plant nutrients are transported (Photos 3-4).  

In our country, every two years 1 mm of soil 

is transported due to erosion. Considering that 

about 1 cm of soil is produced every 1000 

years, we can assume that the soil produced in 

50 years is lost each year due to erosion. 

While totally 25 million hectares are exposed 

to erosion in the entire EU countries, it has a 

very important effect in 57,6 million hectares 

in Turkey. The average annual loss of soil in a 

1-kmĮ area in our country is 9,5 times more 

than in Europe, 2,9 times more than in 

Australia, and 1,6 times more than in 

America. 

 

 

 

 

 

 

 

 

 

 

 

 Kasten dere/Kasten stream, Trabzon 

 

 

 

 

 

Ķyidere vadisi /Ķyidere valley, Rize 

          Resim/Photos 3-4:Akarsularda r¿subat taĸēnēmē / Sediment trasport in streams, (DSĶ arĸivi /archive). 
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3.1. Erozyon ve Sellerin Sonu­ ve Zararlarē  

Erozyon ve seller yerleĸim alanlarēnda can ve 

mal g¿venliĵini tehdit etmekte, kamu ve ºzel 

tesislerin fonksiyonunu aksatmakta, tarēm 

arazilerininde zararlar yapmakta, sularē 

kirletmekte, gº­ler ile mera ve orman 

alanlarēnda bitki ºrt¿s¿n¿n zayēflamasēna 

neden olmaktadēr,  

Bitki beslenmesi ve hidrolojik bakēmdan son 

derece ºnemli olan ve binlerce yēlda oluĸan 

topraklar akarsularla denizlere ve gºllere 

taĸēnmaktadēr, 

Verimli ¿st topraklarēn kaybēyla birlikte bitki 

beslenmesi i­in ºnem taĸēyan mineraller 

kaybolmakta, topraĵēn ¿retkenliĵi azalmakta, 

ºzellikle bitki, su ve toprak dengesi 

bozulmaktadēr. 

Topraĵēn aĸēnmasē ve taĸēnmasēyla ¿zerindeki 

bitki ºrt¿s¿ ya yozlaĸmakta ya da tamamen 

ortadan kalkmakta, bunun sonucu olarak 

insanēn neden olduĵu antropojen kuraklēk ve 

­ºlleĸme baĸlamakta, meydana gelen 

taĸkēnlarēn yinelenmesi, ĸiddeti ve zararlarē 

artmaktadēr, 

Sonu­ olarak erozyonun aktif olduĵu 

kaynaklardan oluĸan r¿subat dere 

yataklarēnda, taban tarēm arazilerinde, baraj, 

gºlet ve limanlarda birikmek suretiyle ºnemli 

taĸkēn, drenaj ve sedimantasyon zararlarēna 

neden olmaktadēr (Resim 5-10). 

3.1. The Results of Erosion and Torrents   

       and the Harm Caused   

Erosion and torrents pose a threat to the 

security of life and property in residential 

areas, disrupt public and private facilities, 

damage agricultural land, pollute water, 

migration and lead to the weakening of the 

vegetation of pastures and forests.  

Hydrologically very important nutrition and 

soils that came into existence over thousands 

of years is carried into the seas and lakes by 

the rivers. 

As a result of the loss of fertile top soil, the 

minerals that are very important for plant 

nourishment are lost, the fertility of the soil 

decreases, and most importantly the plant, 

water, and soil balance becomes deteriorated.  

As a result of the erosion and transport of the 

soil, the natural vegetation is either corrupted 

or lost totally, resulting in anthropogenic 

drought and desertification caused by people 

and by the increasing repetition, severity, and 

damage of floods that occur. 

As a result, the sediment caused by the 

sources where erosion is active accumulates 

in stream beds, agricultural lands, dams, 

ponds, and ports, causing important harm 

through floods, drainage, and sedimentation 

(Photos 5-10). 

 

Resim/Photos 5-10:Sel zararlarē/Damages of Torrent, (DSĶ arĸivi/ archive). 

 

Resim/Photo 5:Yēlanlē dere/ Yēlanlē stream, Samsun, 2012.  



11 

 

  

 Resim/Photo 6: Boĵa­ay, Antalya, 2001. Resim/Photo 7: Haskēzēlºren kºy¿/ Yaskēzēlºren  

     village, Aksu, Antalya. 
 

Resim/Photo 8: Ķncirli dere/Incirli stream 

 Samsun, 2012. 

 

 

                   Resim/Photo 9:Ge­itlik kºy¿ /Ge­itlik village,  

        Balaban, Trabzon, 2005. 

 

Resim/Photo 10:Ziyaret gºleti/Ziyaret pond, Amasya, (Din­soy Y., 2010).
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3.2. Erozyon ve R¿subat Kontrol  

      ¢alēĸmalarē ve DSĶ Faaliyetleri Ķliĸkisi  

Orman ve Su Ķĸleri Bakanlēĵēna baĵlē Devlet 

Su Ķĸleri Genel M¿d¿rl¿ĵ¿ (DSĶ), su 

kaynaklarēnēn geliĸtirilmesi ve yºnetiminden 

sorumlu bir kuruluĸtur. DSĶ dºrt temel alanda 

hizmet sunmaktadēr (Resim 11-12):  

ü Tarēm  

ü Enerji  

ü Hizmetler  (i­me, kullanma ve sanayi 
suyu)  

ü ¢evre ve taĸkēn kontrol¿  

3.2.Relation Between Erosion and 

     Sediment-Control Projects and DSIôs 

     Activities 

DSĶ, placed under the Ministry of Forestry 

and Water Affairs, is the one organization 

responsible for the development and 

management of water resources. DSI offers 

four main areas of service (Photos 11-12): 

ü Agriculture  

ü Energy  

ü Services (drinking, utility, and 

industrial water)  

ü Environmental and flood control. 

 

 

 

Resim/Photo 11:¢ine barajē/¢ine dam,  Aydēn, (Yēldērēm, E., 2012). 

 

 

Resim/Photo 12:Sulama tesisi/Irrigation facility, (DSĶ arĸivi /archive). 
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T¿rkiyeôde 2012 yēlē itibariyle i­me suyu, 

sulama, enerji, taĸkēn koruma ve rekreasyon 

ama­ēyla inĸa edilmiĸ 758 adet baraj 

iĸletmededir.  

Yukarē havzadan akēĸlarla mansaba taĸēnarak 

tarēm arazileri, baraj ve gºlet rezervuarlarē ve 

limanlarda biriken r¿subat drenaj ve 

sedimantasyon zararlarēna neden olmaktadēr. 

B¿y¿k yatērēmlarla yapēlan gºlet ve barajlar 

y¿zey akēĸlarē ve nehirlerle taĸēnan toprak 

materyali nedeniyle, fonksiyonlarēnē kaybedip 

ekonomik periyotlarēndan ºnce devre dēĸē 

kalma tehlikesiyle karĸēlaĸmaktadērlar. 

Yerleĸim yerleri ile taban tarēm arazilerinde 

meydana gelen taĸkēn ve sediment zararlarē 

nedeniyle, DSĶônin dere yataklarēnda, sulama, 

kurutma ve drenaj kanallarēnda yapmak 

zorunda kaldēĵē r¿subat temizliĵi ekonomik 

olarak b¿y¿k miktarlara y¿kselmiĸtir (Resim 

13). 

 

758 dams have been built with the aim of 

providing drinking water, irrigation, energy, 

flood-prevention, and recreationare under 

operation in Turkey as from 2012. 

Sediment, transported by stream flow from 

upstream basins to the downstream, is 

responsible for drainage and sedimentation 

damage by accumulating in agricultural land, 

dam and pond reservoirs, and harbours. The 

planned economic lives of the dams and small 

dams built through great investments run out 

in a shorter time and encounter the danger of 

losing their functionality because of the soil 

material carried by the rivers and surface 

flows. 

Sediment cleaning processes that DSI has to 

carry out in stream basins and irrigation, 

drying, and drainage waterways because of 

the damage of floods and sediments occurring 

in settlements and bottom farm lands 

represents a huge economic cost (Photo 13).  

 

 

Resim / Photo 13: Makinalē r¿subat temizliĵi/ Sediment cleaning with machine,  

        Rize, (DSĶ arĸivi/ archive, 2009). 

 

Can ve mal kayēplarēnē ºnlemek, toprak ve su 

kaynaklarēnēn geliĸtirmek i­in yapēlan 

projelerin devamlēlēĵēnē saĵlamak ve 

etkinliĵini artērmak bakēmēndan dere ve yan 

derelerde erozyonu kontrol etmek ve r¿subat 

akēmēnē sēnērlandērmak gerekmektedir. 

 

It is imperative to control erosion and to limit 

the sediment movement in rivers and 

tributaries in order to prevent loss of life and 

property, ensure the continuity of the projects 

designed to develop land and water resources, 

and to increase the effectiveness of these 

projects.  
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DSĶ gerek doĵal ve d¿zenlenmiĸ, gerekse inĸa 

ettiĵi baraj ve gºletlerin ekonomik iĸletme 

s¿recine yaptēĵē olumsuz etki nedeniyle 

sedimantasyon konusuna ºnem vermek 

mecburiyetindedir (Resim 14). ¢¿nk¿, bu 

kaynaklarē iyi bir ĸekilde ¿lke yararēna 

sunmak, doĵanēn yaĵēĸ ve akēĸtan oluĸan 

olumsuz etkilerine karĸē koruyucu ve 

durdurucu ºnlemler almak, DSĶônin baĸlēca 

gºrevleri arasēndadēr. 

DSI has to give great importance to 

sedimentation because of its negative effect 

on the economic operation process of natural, 

regularized, or built dams and ponds (Photo 

14). Because, presenting these resources to 

the interest of the country in a good way and 

taking protective and restorative measures 

against the negative effects of the 

precipitation and flows are among the main 

tasks of DSI.   

 

Resim / Photo 14: Baraj rezervuarēna taĸēnan r¿subat, Sºĵ¿t barajē havzasē /Sediment 

transported to reservoir of dam, basin of  Sºĵ¿t dam, ¢avdēr, Burdur, (Aker, A. 2010). 

 
DSĶô nin 6200 sayēlē kuruluĸ kanununun 
ikinci maddesinin, 622 sayēlē Kanun 
H¿km¿nde Kararname ile deĵiĸtirilen c 
fēkrasē, ñSulak alanlarē ēslah etmek, erozyon 
ve r¿subat kontrol¿ne yºnelik konularda et¿t 
ve planlama yapmak, kendi tesislerini 
korumaya yºnelik erozyon kontrol¿ maksatlē 
aĵa­landērma ­alēĸmalarē yapmak.ò ĸeklinde 
d¿zenlenmiĸtir.    

DSĶ erozyon ve r¿subat kontrol¿ konusunda 

daima hassas bir yaklaĸēm i­erisinde 

olmuĸtur. DSĶôce akarsu havzalarēnda 

yerleĸim yerlerini, DSĶ ve diger kamu 

kuruluĸlarēna ait mevcut ve inĸa edilecek 

tesisleri ve tarēm arazilerini sel ve sediment 

zararlarēndan korumak i­in, ºn inceleme, 

master plan ve planlama seviyesinde et¿tler 

yapēlmakta, bu ­alēĸmalar deĵerlendirilmekte, 

proje raporlarē hazērlanmakta ve uygulamalarē 

ger­ekleĸtirilmektedir.  

Establishment law No. 6200 of the DSI, 

Paragraph ñcò of the second article, as 

amended by Decree Law No. 622, was 

designed ñto reclaim wetlands, to provide 

surveying and planning related to erosion and 

sediment control, and to make reforestation 

efforts for erosion control purposes in order to 

protect DSIôs facilities.ò  

DSI has taken a sensitive approach to 

controlling erosion and sediment. It has 

carried out studies at the primary 

investigation, master plan, and planning levels 

with regard to the river drainage basin in 

order to protect present and future 

settlements, DSI and other governmental 

facilities, and agricultural land from the 

damage of flooding and sediment. It has 

evaluated these studies, prepared project 

reports, and implemented projects. 
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55 yēldan fazla s¿ren ­alēĸmalarla olduk­a 

baĸarēlē sonu­lar alēnmēĸtēr. Mansapta taĸkēn 

kontrol amacēyla yapēlan projeler dēĸēnda, 

erozyon ve sediment kontrol¿ amacēyla;  2012 

yēlē sonuna kadar 473 proje ile 384 adet 

yerleĸim yeri ve yaklaĸēk 30 000 hektar tarēm 

arazisi sel ve r¿subat zararlarēndan 

korunmuĸtur. Diĵer taĸkēn kontrol projeleriyle 

birlikte ise korunan alan 1 514 102 ha 

olmaktadēr.  

DSĶ ºzellikle akarsulardaki yatak erozyonu ve 

mecra ēslahēnda tecr¿beli olup, ayrēca yan 

derelerin yukarē havzalarēnda bulunan orman, 

mera ve y¿ksek eĵimli tarēm arazilerinin 

d¿zenlenmesi, geliĸtirilmesi ve rehabilite 

edilmesi i­in, genellikle ilgili orman ve tarēm 

kuruluĸlarē ile iĸbirliĵi yapma giriĸiminde 

bulunmaktadēr.  

3.3 Havzadaki R¿subat Kaynaklarē 

Bir havzada r¿subat kaynaklarēnēn bilinmesi, 

r¿subat kontrol ºnlemleri ile oluĸabilecek 

zararlarēn belirlenmesinde olduk­a ºnemlidir. 

Sedimentin problem oluĸturduĵu bir havzada, 

ĸu sorunun yanētēnēn ºncelikle araĸtērēlmasē 

gerekir. ñR¿subat Kaynaklarē Nelerdir?ò Bu 

soruya verilebilecek yanētlar havzada yapēlan 

inceleme sonucu;  

ü Oluk, oyuntu ve y¿zey erozyonu 

ü Heyelan ve yama­ gº­meleri 

ü Mecralardaki kēyē ve taban oyulmalarē 

ü Kayalēk alanlardaki fiziki ayrēĸmalar 

ü Yol ve diĵer altyapē inĸaatē ve maden 

iĸletmelerinden kaynaklanan atēk ve 

pasalar  

ü ¢ºp ve moloz dºk¿nt¿leri vb. olabilir 

(Resim 15-23).  

R¿subat kaynaklarē yukarda sºz¿ 

edilenlerden biri veya birka­ē olabileceĵi 

gibi, nehirlerde taĸēnan toplam r¿subat 

miktarēna katkē oranlarē da farklēlēk 

gºsterir (BĶROĴLU/ DĶN¢SOY 2011). 

More than 55 years of efforts have shown 

highly successful results. Except for projects 

implemented downstream in order to control 

flooding, by the end of 2012, 384 residential 

areas and 30 000 hectares agricultural land 

had been protected from the damages of 

torrent and sediment with 473 projects. 

Protected areas with other flood control 

projects involve 1 514 105 hectares. 

DSI, which is qualified especially in riverbed 

erosion and channel improvement, also seeks, 

in general, the cooperation of related forest 

and agricultural administrations in arranging, 

improving, and rehabilitating upstream basins 

of tributaries, forests, pastures, and high-slope 

agricultural lands.  

3.3 Sediment Resources of the Watershed  

Knowledge of sediment sources in a basin is 

very important for determining sediment 

control measures and the damages that may 

be occur. If sediment is a problem in the 

basin, the first questions that should be 

investigated is: ñWhat are the sources of 

sediment?" As a result of the examination of 

the basin, answers may be:   

ü Gutter, gully, and surface erosion  

ü Landslides and slope failure 

ü Stream bed and bank erosion   

ü Physical decomposition in the rocky 

areas  

ü Wastes resulting from road and other 

infrastructure construction or mining 

operations  

ü Disposal of garbage, debris, etc. 

(Photo 15-23). 

Sediment sources may be one or more of the 

above mantioned, and the sediment quantity 

created from these sources contributes to the 

rates of total sediment yield carried in rivers 

indicate inequality (BĶROĴLU/ DĶN¢SOY 

2011).
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Resim / Photo 15:Oyuntu ve y¿zey erozyonu, ¢ayērhan kasabasē /Gully and surface erosion,  

    ¢ayērhan Town, Nallēhan, Ankara (DSĶ arĸivi / archive). 

 

   

¢aykara, Trabzon     G¿ndogdu, Rize  

Resim/Photos 16-17:Yama­ gº­meleri ve heyelan/Slope failure and landslide, (DSĶ arĸivi/archive). 

 

R¿subat kaynaklarēnēn tespiti, havzada 

alēnacak sediment kontrol ºnlemlerinin 

belerlenmesinde, doĵru ve etkin olarak 

uygulanmasēnda olduk­a ºnemlidir. Ayrēca 

yaĵēĸ havzasēnda ºncelikli olarak ­alēĸēlacak 

alanlarēn tespitinde de ºnemlidir. 

 

Detection of sources of sediment in the basin 

is very important for determining the 

sediment-control measures that should be 

taken and how they can be implemented 

correctly and effectively. Also, it is important 

to determine the priority areas that need to be 

worked in the catchment area. 

 



17 

 

 

 

 

Resim/Photo 18: Mecralarda kēyē ve taban erozyonu, Sarēnsu deresi /Bank and bed 

erosion in streamcourses, Sarēnsu stream, Kalekºy, Amasya, (Din­soy, Y. 2009). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resim/Photos 19ï20:Derelerde r¿subat akēmē, Bozluca dere /Sediment flow in stream,  

          Bozluca stream, Fethiye, Muĵla, (Biroĵlu, Ķ.). 
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Resim/Photo 21:Murgul Bakēr Ķĸletmesinden Kabaca dereye atēlan pasalar/ Tallow thrown    

into the Kabaca   stream from the Murgul Copper Operation, Artvin, (Biroĵlu, Ķ. 2009). 

 

 

 

 

 

 

 

 

 

 

Resim/Photos 22-23:Plansēz yol yapēmē/Unplanned road construction, Trabzon, 

       (OGM arĸivi/ archive). 

 

4. EROZYON VE R¦SUBAT KONTROL  

    ¥NLEMLERĶ 

DSĶô de erozyon ve r¿subat kontrol 

faaliyetleri aĸaĵēdaki ºnceliklere gºre 

y¿r¿t¿l¿r. Bunlar;  

ü Yerleĸim alanlarēnēn korunmasē  

ü Kamu tesisleri ve rezervuarlarēn 

korunmasē  

ü Tarēm alanlarēnēn korunmasē.  

 

 

4. EROSION AND SEDIMENT - 

    CONTROL MEASURES 

Erosion and sediment-control activities are 

currently carried out according to the 

following priorities at DSI. These are; 

ü Protection of residential areas  

ü Protection of public facilities and 

reservoirs  

ü Protection of agricultural fields. 
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Problemin durumu, havza arazi kullanēmē, 

topoĵrofik durum ve r¿subat kaynaklarēna 

gºre farklē yapēlarēn uygulanmasēnē gerektiren 

­ºz¿m yollarē vardēr. Biri, akarsu havzasēnda 

erozyon ve r¿subat kontrol ºnlemleri 

uygulamaktēr. Diĵeri r¿subatē biriktirmek ve 

depolamak i­in yapēlar inĸa etmektir. Etkili 

yºntem yan dere havzasēnda erozyon ve 

r¿subatē ºnlemektir. R¿subat depolamak i­in 

yapēlar inĸa etmek ge­ici ºnlemlerdir.  

Erozyon ve r¿subat kontrol¿ i­in uygulanan 

ºnlemler teknik ve idari ºnlemlerden 

oluĸmaktadēr. Teknik ºnlemler ise arazi ēslahē 

ºnlemleri ile oyuntu ve mecra ēslahē 

ºnlemlerinden oluĸur (BALCI/¥ZTAN 

1987). 

4.1. Teknik ¥nlemler 

4.1.1. Arazi Islahē ¥nlemleri    

Arazi ēslahē ºnlemlerinin amacē tabiatta 

bozulmuĸ dengenin yeniden oluĸturularak 

y¿zey akēĸlarēnēn ºnlenmesi ve topraĵēn 

korunmasēdēr.  ¥nlemler arazi kullanēm 

durumuna gºre deĵiĸir.  

4.1.11. Tarēm Alanlarēnda 

Havzalardaki tarēm alanlarēnda tavsiye edilen 

baĸlēca ºnlemler ĸerit ekimi, eĸy¿kselti tarēmē 

ve s¿r¿m¿, ¿r¿n rotasyonu ve mal­lama gibi 

koruyucu tarēm yºntemleri ve bunlarēn 

kombinasyonlarē ile ­eĸitli tipte teraslamalar 

ve banketlerdir (Resim 24-26).   

 

Based on the nature of the problem, 

watershed land use, topographic condition, 

and sediment sources, different solutions may 

have to be implemented. One is to carry out 

erosion and sediment-control measures in a 

stream basin. Another is to construct some 

structures to store and deposit sediment. The 

most effective way is to prevent erosion and 

sediment in tributary basins. Construction of 

structures to store the sediment is a temporary 

measure. 

Measures applied for the control of erosion 

and sediment includes both technical and 

administrative measures. Technical methods 

consist primarily of land-treatment measures 

and gully and streamcourse improvement 

measures (BALCI/¥ZTAN 1987).  

4.1. Technical Measures  

4.1.1. Land-Treatment Measures  

The main purpose of land-treatment measures 

is to regain a ruined natural balance, thus 

reducing surface runoff and preventing soil 

erosion. Measures are changed according to 

land-use capability.  

4.1.1.1. In Agricultural Areas   

The principal measures recommended for 

agricultural fields in basins are productive 

agricultural measures such as strip cropping, 

contour agriculture, ploughing, product 

rotation and mulching, and combinations of 

these, as well as some types of terracing and 

banquettes (Photos 24ï26). 

Resim/Photo 24:Anēzlē tarla/Stubble field, (Tarēm K¿t¿phanesi/Agricultural Library).  

 

 

 

 

 

 

 

 

 

Resim/Photo 25:Tesviye eĵrilerine paralel s¿r¿m/ Contour  

plowing, (Tarēm K¿t¿phanesi/ Agricultural Library). 
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Resim/Photo 26:Seki teraslar/Bench terraces, (Tarēm K¿t¿phanesi/ Agricultural Library). 

4.1.1.2. Mera Alanlarēnda 

Mera olarak ēslah edilecek arazilerde esas 

metot, erozyona engel olabilecek ot ºrt¿s¿n¿n 

tesisi ve s¿rekliliĵinin saĵlanmasēdēr. Bu 

ama­la, ēslah hendekleri, tesviye karēk ve 

tekneleri, ºrme ­itler gibi fiziksel ºnlemler 

yanēnda, otlandērma gibi k¿lt¿rel ºnlemler ile 

kontroll¿ ve dºn¿ĸ¿ml¿ otlatma gibi idari 

ºnlemler uygulamada kullanēlmaktadēr 

(Resim 27-28). 

4.1.1.2. In Pasture Areas 

The main method used in areas that are 

thought to be ameliorated as pasture is to 

establish flora for prevention of erosion and to 

maintain it. Achieving this goal in practice 

involves some physical precautions such as 

melioration trenches, grading ditches and 

basins, and knitting fences; cultural 

precautions such as greening; and 

administrative precautions such as controlled 

and alternate pasturage (Photos 27ï28).  

 

                                                        

 

 

 

 

 

 

 

Resim/Photo 27-28: Meralarda ot ºrt¿s¿n¿n koruma ile geliĸimi/Development of pastures 

                    by grass   vegetation protection, (DSĶ arĸivi/archive) 

 

3.3.1.2. Orman Alanlarēnda 

Ormanlar akarsu akēmlarēnē d¿zenler, 

taĸkēnlarē ve kuraklēĵē ºnler. Ayrēca ormanlar 

y¿zey ve yeraltē sularē ve zararlē atēklar i­in 

doĵal bir fitre gºrevi yapar, kirleticilerin 

yoĵunluĵunu azaltēr vb. (¢OLAK/ KIRCA/ 

ROTHERHAM/ ĶNCE 2010).  

 

4.1.1.3. In Forest Areas  

Forest regulates river flows and prevents 

flooding and drought. Forest also serves as a 

filter for the natural surface and underground 

water resources and hazardous waste, reduces 

the density of pollutants, etc. 

(¢OLAK/KIRCA/ROTHERHAM/ĶNCE 

2010). 
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Y¿zey erozyonuna uĵramēĸ ve bitki ºrt¿s¿n¿ 

kēsmen ya da tamamen kaybetmiĸ orman 

alanlarēnēn, amenajman yºntemleriyle 

geliĸtirilmesi ya da teraslanarak 

aĵa­landērēlmasē ve koruma altēna alēnmasē 

gerekir. Bºyle alanlarēn ¿st topraĵē hareketli 

olan dik yama­larēnda ise ºrme ­itlerle 

topraĵēn korunmasē saĵlanēr (Resim 29). 

Ayrēca, bozuk orman alanlarēnēn 

rehabilitasyonu ve korunmasē ­alēĸmalarē 

uygulanmaktadēr (OGM 1999).  

The forest areas that have lost their vegetation 

partly or totally as a result of surface erosion 

have to be taken under protection by forest 

development methods or by afforesting with 

terracing. The soil of the steep slopes of such 

land, where topsoil is movable, is protected 

by knitted fences (Photo 29). In addition, the 

studies that have been done on the 

rehabilitation and protection of deteriorated 

forest lands are applied (OGM 1999).  

 

 

 

 

Resim/Photo 29:Dik yama­larda teras ve aĵa­landērma ile erozyon kontrolu/Erosion control  

    in steep slopes by terraces and afforestation, (¢EM arĸivi/archive). 

 

T¿rkiyeóde baraj havzalarēnda erozyonu 

ºnlemek i­in en ­ok kullanēlan yºntem, 

havzada uygun alanlarēn aĵa­landērēlmasē ve 

teras yaparak suyun ve topraĵēn korunmasēdēr 

(Resim 30-31).  

Ge­miĸte orman kuruluĸlarē ve DSĶ iĸbirliĵi 

ile yan dere havzalarēnda erozyon ve r¿subat 

kontrol amacēyla aĵa­landērma ­alēĸmalarē 

yapēlmēĸ ve baĸarēlē sonu­lar alēnmēĸtēr.  

The primary method to prevent of erosion in 

dam basins in Turkey is afforesting suitable 

areas in the basin and saving water and soil by 

building terraces (Photos 30ï31).  

In the past, in collaboration with DSI and 

forest institutions, reforestation projects 

designed to control erosion and sediment in 

the tributary basins have shown successful 

results. 
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¥nce/Before 

 

 

 

 

 

 

Sonra/After 

 

Resim/Photos 30-31:Uluborlu baraj havzasēnda aĵa­landērma/Afforestation in Uluborlu dam  

                                           basin, Isparta, (OGM arĸivi/archive). 

 

2003 yēlēnda, Devlet Su Ķĸleri Genel 

M¿d¿rl¿ĵ¿, Orman Genel M¿d¿rl¿ĵ¿ ile  

Aĵa­landērma ve Erozyon Kontrolu Genel 

M¿d¿rl¿ĵ¿ arasēnda, ºzellikle baraj 

havzalarēnēn aĵa­landērēlmasē amacēyla bir 

protokol imzalanmēĸtēr. Bu kapsamda 2003-

2012 yēllarē arasēnda, DSĶôce 30 000 ha  

aĵa­landērma yapēlmēĸtēr (Resim 32-39).   

11 Ocak 2012 de, Devlet Su Ķĸleri Genel 

M¿d¿rl¿ĵ¿ ve Orman Genel M¿d¿rl¿ĵ¿ 

arasēnda,  baraj ve yan dere havzalarēnda 

aĵa­landērma ve erozyon kotrol projeleri 

yapmak i­in yeni bir iĸbirliĵi protokol¿ 

imzalanmēĸtēr.  

In 2003, a cooperation protocol was signed 

between the General Directorate of State 

Hydraulic Works, the General Directorate of 

Forestry, and the General Directorate of 

Afforestation and Erosion Control in order to 

provide afforestation, especially in dam 

basins. As a result, during the period 2003ï

2012 a total of 30 300 hectares were 

afforested by DSĶ (Photos 32ï39).  

On January 11, 2012, a new cooperation 

protocol was signed between the General 

Directorate of State Hydraulic Works and the 

General Directorate of Forestry in order to 

perform afforestation and erosion-control 

projects in dam and tributary basins. 
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Resim/Photo 32:Baraj rezervuarlarēnē korumak i­in yapēlan aĵa­landērma ­alēĸmalarē/ 

            Afforestation works carried out to protect reservoirs of dams. 

 32 
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 35 

Resim/Photos 33ï35:Teras, aĵa­landērma, bakēm ve taĸ set, Kapulukaya barajē /Terrace, 

afforestation, maintanence, and stone barrier, Kapulukaya dam, Kērēkkale, (DSĶ arĸivi/archive, 2007). 
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37        (2009)           
         38       (2012) 

Resim / Photos 36-37-38: Kēlavuzlu  baraj havzasēnda teras ve aĵa­landērma/Terrace and  

   afforesration in Kēlavuzlu dam basin, Kahramanmaraĸ, (Erdoĵan, M.). 

 

Resim/Photo 39: Birecik barajē havzasēnda teras ve aĵa­landērma/ 

     Terrace  and afforesration in Birecik  dam basin,  ķanlēurfa, (Erdoĵan, M.) 
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Akarsu kenarlarēndaki su kēyē zonlarē yaban 

hayatē, biyolojik ­eĸitlilik, sucul yaĸam, su 

kirliliĵi, sularēn filtrelenmesi ve taĸkēnlarēn 

etkilerinin azaltēlmasē bakēmēndan son derece 

ºnemlidir. Bu nedenle planlama safhasēnda 

akarsu kēyēsēndaki ormanlar, ñsu kēyē ormanēò 

olarak ayrēlmalē ve buralarda uygulamalar ve 

kēsētlamalar detaylē olarak planlanmalēdēr 

(Resim 40-42).  

Riparian areas at stream edges are extremely 

important for wildlife, biodiversity, aquatic 

life, preventing water pollution, water 

filtration, and reducing the influence of 

floods. Therefore, in the planning stage of the 

forest, the stream edge should be separated as 

ñthe water edge of the forest," where the 

restrictions and practices should be planned in 

detail (Photos 40ï42). 

 

Resim/Photo 40:Su kēyē ormanē, Tezdere /Forest of water edge,  

                      Tez stream, Aybastē, Sinop, (¢avuĸoĵlu, M. , 2010). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resim/Photos 41ï42: Ķ­me suyu alma yapēsē ve membasē , Tezdere /Drinking water intake 

structure and  upstream, Tez stream, Aybastē, Sinop, (¢avuĸoĵlu, M. , 2010). 
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4.1.2. Oyuntu ve Mecra Islahē ¥nlemleri  

4.1.2.1. Bitkisel ¥nlemler 

Eĵer koruyucu bitki ºrt¿s¿ geliĸip oyuntuyu 

ºnleyemiyorsa, bitki ºrt¿s¿ yapay olarak 

getirilmelidir. Bu ama­la hēzlē b¿y¿yen aĵa­ 

ve ­alē t¿rleri kullanēlēr. Eĵer iklim toprak 

nemi bakēmēndan uygunsa, bu yºntem 

olduk­a etkili ve ekonomiktir. Bunun yanēnda 

tabiata uygun bir uygulamadēr (Resim43-44). 

 

4.1.2. Gully and Streamcourse-Improvement 

         Measures 

4.1.2.1. Vegetative Measures 

If protective vegetable cover cannot improve 

and prevent gully erosion, vegetative cover 

must be established artificially. For this 

purpose, fast-growing local trees and brushes 

are used. If climate is suitable for soil 

moisture, this method is very effective and 

economical. In addition, it is a convenient 

application of nature (Photos 43ï44). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resim/Photo 43-44: Bitkiler ile oyuntu ēslahē /Gully reclamation by plants, (OGM arĸivi/archive) 

 

4.1.2.2. Yapēsal ¥nlemler  

Yan dere mecralarēndaki oyulmalar, yama­ 

gº­meleri, heyelanlar, kayalēk alanlardaki 

fiziki ayrēĸmadan kaynaklardan erozyon ve 

r¿subatē ºnlemek, kontrol etmek ve 

depolayarak baraj ve gºlet rezervuarlarēna ve 

mansaba ulaĸmasēnē engellemek amacēyla  

 

4.1.2.2. Structural Measures  

Structural measures are taken to control 

erosion and sedimentation resulting from 

washouts in tributary river basins and slope 

areas vulnerable to landslides, earth slidings, 

and physical decompositions in rocky areas. 

These measures are designed to protect dams, 

pond reservoirs, and downstream areas by 
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yapēsal ºnlemler alēnmaktadēr.  

Oyuntu ve mecralarda erozyon ve r¿subat 

hareketinin ºnlenmesi, suyun aĸēndērma g¿c¿ 

ile dere yataĵē direnci arasēnda denge kurmayē 

gerektirir. Bu sonucu elde etmenin bir yolu 

dere yataĵē eĵimini d¿ĸ¿rmektir, bºylece 

suyun hēzē ve aĸēndērma g¿c¿ d¿ĸer.  Bu 

amaca ulaĸmak i­in yan dere mecralarēnda 

­eĸitli eĸikler, ēslah sekileri, tersip bentleri, 

taban kuĸaklarē ve biritler inĸa edilir. Diĵer 

bir yol ise boyuna yapēlar inĸa ederek dere 

yataĵē direncini artērmaktēr.    

Eĵer havzadan kaynaklanan r¿subat control 

edilemiyorsa depolanmasē d¿ĸ¿n¿l¿r, bu 

ama­la inĸa edilen yapēlara tersip bentleri 

denir. Kēsaca bu yapēlarē aĸaĵēda ºzetlersek; 

4.1.2.2.1. Eĸikler 

Yaĵēĸ havzalarēnda oyuntularēn ºnlenmesi 

i­in bitkisel, ahĸap, kuru taĸ, kargir, miks ve 

fildºfer eĸikler kullanēlēr. Mevcut oyuntunun 

durumu, malzeme kaynaklarē, topraĵēn nem 

durumu, ulaĸēm ve ekonomik koĸullara gºre 

inĸa edilecek eĸik tipi se­ilir.  

-Canlē Eĸikler 

Uygun taĸ malzeme kēsētlē ve taĸēnmasē zor, 

ancak bitkisel malzeme elde edilebili yor ve 

oyuntuda yeterli sēzēntē suyu varsa, oyuntu 

erozyonunu ºnlemek i­in yapēlērlar. Bu ama­ 

i­in genellikle sºĵ¿t, fēndēk, kēzēlaĵa­ gibi 

esnek bitki t¿rleri kullanēlēr. Uygulamada tek 

ve ­ift sēra kazēklē olarak yapēlērlar (ķekil 3, 

Resim 45-46).  

 

 

 

preventing, controlling, and storing the 

sediment.  

Preventing erosion and sediment movement in 

gullies and streamcourses is required to 

establish the balance between water abrasion 

and streambed resistance. One way to achieve 

this result is to lower streambed slope, thus 

decreasing water velocity and abrasion power. 

To accomplish this aim, a wide range of sills, 

check dams, sediment-storage dams, ground 

sills and dwarf walls are built in 

streamcourses. The other way is to increase 

the streambed force by building some 

longitudinal structures.  

If sediment generated in a watershed can not 

be controlled, it is thought that deposited 

sediments for this purpose, constructed 

structures are called sediment-storage dams. 

We briefly summarize these structures below.  

4.1.2.2.1. Sills   

Brush, wood, dry stone, masonry, gabions, 

and mixed sills are used to prevent gullies in 

catchment areas. The type of sill to be built is 

selected based on current gully status, 

material resources, soil moisture condition, 

transportation, and economic conditions.  

-Living Sills 

There are suitable stone materials that are 

scarce and difficult to transport, but 

vegetative material can be obtained, and 

rippling water is enough in a gully. Such sills 

are built to prevent gully erosion. For this 

purpose generally resilient plant species are 

used such as willow, hazelnut, and alder, 

among others. In application, they are built as 

a single and a double row of piles (Fig. 3, 

Photos 45ï46). 

 

 

 

 

 

 

 

ķekil/Fig. 3:¢ift sēra kazēklē ­alē eĸik/Shrub sill with double row piled. 
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Resim/Photos 45-46: Kazēklē ­alē eĸik, Taĸoluk gºleti havzasē /Shrub sill with  piled,   

          Basin of Taĸoluk  pond, Afyon, ( Bulut M.). 

 

-Kurutaĸ Eĸikler 

Bu ­eĸit eĸikler fazla akēmēn olmadēĵē 

oyuntularda kullanēlērlar. Y¿kseklikleri 2 m yi 

ge­memelidir. Bu eĸikler inĸa edildikten sonra 

sēk sēk gºzlenmeli ve gerekiyorsa tamir 

edilmelidir (Resim 47-48).  

-Dry-Stone Sills 

This type of sill is mostly used where there is 

not extensive runoff in gullies. Its height 

should not be more than 2 m. After these sills 

are built, they should be regularly monitored 

and if necessary repaired (Photos 47ï48).  

      43 

 

ķeraabat dere/ķeraabat stream,  Nazilli, Aydēn, 

(DSĶ arĸivi/archive ). 
      44 

             Taĸoluk gºleti havzasē/ Basin of Taĸoluk pond,  

       Afyon, ( Bulut M.) 

 

 

Resim / Photo 47-48: Oyuntu erezyonunun kuru duvar eĸikler ile ºnlenmesi /  

          Preventing gully  erosion by dry-stone sills, (DSĶ arĸivi/archive)
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-Miks Eĸikler 

Genellikle miks eĸikler, kum ve ­imentonun 

pahalē ve taĸēnmasēnēn zor olduĵu, aynē 

zamanda akēmlarēn  15-20 mį/s ulaĸtēĵē, 

b¿y¿k oyuntu ve k¿­¿k yan derelerde inĸa 

edilirler. Y¿kseklikleri 4 m den y¿ksek 

olmamalēdēr. Yapēlarēn savak bºl¿mlerinin 

dayanēklē olmasē i­in har­lē olmasē tercih 

edilir (ķekil 4). 

-Mixed Sills 

Generally, mixed sills are built in large gullies 

and small tributaries, if sand and cement are 

expensive and transportation is difficult, while 

at the same time maximum runoff reaches  

15ï20 mį/s. Their heights should not be more 

than 4 meters. For endurance of structures, it 

is preferred that a weir section be mortared 

(Fig. 4).  

 

 

ķekil / Fig. 4:Miks eĸik/Mixed sill 

 

 

-Fildºfer Eĸikler 

Fildºfer eĸikler tel kafeslerin moloz taĸlarla 

doldurularak eĸik ĸeklinde d¿zenlenmesiyle 

yapēlērlar. Ķnĸaatlarēnda moloz taĸlarēn 

kullanēlmasē bir avantajdēr. Ancak fildºfer 

iĸ­iliĵi ¿cretlerinin y¿ksek olmasē nedeniyle 

fazla tercih edilmezler. Ayrēca sēk sēk 

onarēmlarē gerekmektedir. 

4.1.2.2.2. Islah Sekileri  

Yan derelerde taban eĵiminin d¿ĸ¿lerek 

suyun hēzēnēn, dolayēsēyla s¿r¿kleme g¿c¿n¿n 

azaltēlmasē suretiyle mecralardaki erozyonu 

ºnlemek en etkili ēslah ĸeklidir. Bu ama­la, 

dere eksenine dik olarak inĸa edilen tek ya da 

kademeli yapēlara enine yapēlar 

denilmektedir. Enine yapēlarēn en etkili olanē 

ise ēslah sekileridir (ķekil 5).  

 

 

 

 

-Gabion Sills 

Gabion sills are built by filling wire netting 

with rubble and forming it as a sill. For their 

construction, the advantage is that they use 

only rubble, but they are not preferred due to 

the high labour cost of construction and the 

fact that they frequently need to be repaired. 

4.1.2.2.2. Check Dams  

The most effective reclamation technique is 

preventing erosion through decreasing the 

drifting and water speed by reducing the 

bottom slopes of tributaries. To accomplish, 

single or stepped structures, called horizontal 

structures, are built vertically to the tributary 

axis. The most effective horizontal structures 

are check dams (Fig. 5). 

 

 

 

  



30 

 

 

ķekil/Fig. 5:D¿ĸ¿ havuzlu Islah sekisi/Check dam with stilling basin.  

Islah Sekisi; sel derelerinde tabanēn 

korunmasē, gº­¿nt¿l¿, heyelanlē kēyēlarēn ve 

yama­ eteklerinin desteklenmesi, yatak y¿k¿ 

taĸēnēmēnēn azaltēlmasē, ya da fazla taĸēntēnēn 

uygun yerlerde depolanmasē amacēyla, dere 

yataklarēnda yapēlan tek ya da bir dizi 

(sistematik) yapēlara denir (G¥RCELĶOĴLU  

2005).  

Ķnĸaatlarēnda kullanēlan malzemeye gºre 

karĵir, beton, ahĸap, fildºfer, kargir savaklē 

toprak gibi geniĸ ­eĸitlilikte ēslah sekisileri 

vardēr. ¦lkemizde en ­ok kullanēlan malzeme 

kargir ve betondur (Resim 49-50).  

A check dam is a single or systematic 

structure for preserving the ground of torrent 

streams; supporting sliding, sinking shores, 

and slope failures; reducing carriage of the 

bed load; or storing additional effusive 

material in suitable areas (G¥RCELĶOĴLU 

2005).  

There is a large variety of check dams, based 

on the kind of material used for construction, 

such as masonry, concrete, timber, gabion, 

and earth fill with a masonry spillway. In our 

country, the most-used materials are masonry 

and concrete (Photos 49ï50).  
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Resim/Photo 49:D¿ĸ¿ havuzlu kargir ēslah sekisi, Irlamaz ­ayē /Masonnary check dam with   

stilling basin, Irlamaz stream, Turgutlu, Manisa, (DSĶ arĸivi/archive). 

 

 

Resim/Photo 50:D¿ĸ¿ havuzlu beton ēslah sekisi,  Manahoz dere /Concrete check dam with 

stilling basin, Manahoz stream, Beĸkºy, Trabzon, (DSĶ arĸivi/archive). 

 

¢oĵu kez tersip bentleriyle karēĸtērēlan ēslah 

sekilerinin ana fonksiyonlarē, inĸa edildikleri 

yerde ve membaya doĵru belirli bir mesafe 

i­inde, dere taban ve kēyēlarēnē erozyona karĸē 

korumak, oyulmalar sonucu oluĸan yama­ 

gº­mesi ve heyelanlarē kontrol altēna 

almaktēr. Bu ana fonksiyonlarēnēn yanē sēra; 

 

 

The main functions of check dams which are 

frequently confused with sediment-storage 

dams are protecting the ground and shores of 

streams from erosion by taking under control 

slope wreckages and slides resulting from 

washouts in the building area and within a 

certain distance upstream. They also have 

these main functions: 
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ü B¿y¿k boyutlu yatak y¿k¿n¿n 

hareketini durdurmak, 

ü Belirli bir mesafede derenin eĵimini 
d¿ĸ¿rmek, 

ü Dere tabanēnda ­ºkelmiĸ materyali 

yeniden taĸēnmaktan alēkoymak, 

ü Daha yukarēdan gelecek r¿subatē 

durdurmak ve bir kēsmēnē depolamak, 

ü Daha yukarēda yapēlmēĸ ve yapēlacak 
olan diĵer tesislere dayanak 

oluĸturmak, 

ü Bir miktar suyu ge­ici olarak 

depolamak. 

Ancak esas ama­larē, ºnceden a­ēklandēĵē gibi 

topraĵē olduĵu yerde tutup, aĸēnmayē ve 

taĸēnmayē yani r¿subat oluĸumunu ºnlemektir. 

Islah sekileri derelerde bozulmuĸ olan doĵal 

dengeyi eski haline getirerek ēslah gºrevi 

yaparlar (Resim 51). 

Lokal kēyē ve mecra erozyonunu ºnlemek i­in 

m¿nferit ēslah sekileri inĸa edilir (Resim 52-

53). Sistematik ēslah sekileri dere boyunca 

kēyē ve mecra erezyonunu ºnlemek i­in inĸa 

edilirler (ķekil 6, Resim 54-55).  

ü To stop the movement of large-

dimensioned bed load  

ü To reduce the slope of the stream for a 

particular distance 

ü To prevent the sedimented material in 

the ground of the stream from removal  

ü To stop the sediment that comes from 

upstream and store a part of it 

ü To form a basis for the other structures 

that are built upstream or are to be 

built 

ü To store an amount of water 

temporarily.  

As it was explained before that the 

main purpose is to keep the soil on the 

ground to prevent eroding and 

removal in other words, the forming of 

sediment. Check dams reclaim by 

restoring the destroyed natural 

equilibrium of the stream (Photo 51). 

Preventing local streambed and bank 

erosion is achieved by separated check 

dams (Photos 52ï53). Step dams are 

constructed to prevent streambed and 

bank erosion along the stream   

(Figure 6, Photos 54ï55).  

 

Resim/Photo 51:Konturlu ēslah sekisi ile derelerde taban oyulmasē ve yama­ gº­melerinin ºnlenmesi, 

¢amlēgºze barajē havzasē, Uludere/ Preventing bed abrasion and slope failure in stream by check dam with 

contour check dam, Great stream of ¢amlēgºze dam basin, Suĸehri, Sivas, (S¿mer, N.). 
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52          53 

 

 

 

 

 

 

 

 

 

 

      Ak­ay/Ak­ay stream, Denizli, (P¿sk¿l, M.). 

 Aĵva dere/Aĵva stream,  Kemer, Antalya, (DSĶ arĸivi/archive). 

Resim/Photos 52ï53: Lokal kēyē ve mecra erozyonunu ºnlemek i­in yapēlan m¿nferit ēslah     

sekileri/Separated check dams constructed to prevent local streambed and bank erosion. 

 

 

ķekil/Figure 6:Sistematik ēslah sekileri/Step Dams. 

Islah sekilerinin y¿ksekliĵi genelde 4-6 m dir. 

Dere boyunca ka­ adet sistematik ēslah sekisi 

inĸa edileceĵi aĸaĵēdaki eĸitlikle hesaplanēr.  

 

S =( aï b) / h  

 

Eĸitlikte, 

S=sistematik seki sayēsē (adet) 

a=mevcut mecra eĵimine ait ordinat (m) 

b=denge eĵimine ait ordinat (m) 

h=seki y¿ksekliĵi (m) 

The height of check dams is generally 4ï6 

meters. The number of step dams that should 

be constructed along the stream is calculated 

using the following equation:  

 

S =( a ï b) / h  

 

where, 

S = number of step dams 

a = existing slope ordinate (m) 

b = balance slope ordinate (m) 

h = height of step dam (m) 


