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¥NS¥7Z 1 FOREWORD 1

T¢erkiye er ozyondanen e Murkey ismsazcbuatry thattiskhighly affected by
¢l kel erdeBn obyomnuamnr akt isdl erosiod urfiesedimentcaused by the
kaynak]!| ar dansedimemt uwer@a n sources where erosion is active accumulates

yatakl arénda, taban t &rskeam deds zagricudturalamds, edams,b a r
g°l et ve | imanl ar da b ipondskane gortsscausirgtmiajgr hagam suah eaanl
t akkén, rdgseurbaarta rvéebep € n doods, drainage, ansedimerdtion.
ol maktader. Also, the dams and ponds built with big
Ayr égcwye¢ kb y dtaéryéanpléalra n igvestmerits encaunter the danger of losing
bar aj I ar yézey ak ekl athé@rfunceon beferé the dndceaf their planrzed € r
toprak eryali nedeniylef o n k si y o n lifasp&rbécause of the soilaterial carried
kaybedl p ekonomi k p e roy riyevschihdasurfaca ftbwasn °nce
E Z K g | ak n?aethea der lT 6;1|r ma Sedin*er‘ﬁchaénfn& works ¥h5tﬁ1e General

' Directorate of State of Hydraulic WorkB $l)
Yerl ekim yerl eri I | e baa ¢ta@ied out im stréam basins and irrigagian,i n

meydana gl en t medinéntz av ar | as aévell as the drying and draining of
nedeni yle DSKOoni n der avatgrveaysaéchuaer oé theddamagesadilisea ma |
Kur ut ma vV e drenaj k aflocald andsedimerddoacurriyganpsettiekents
zor und asedkrent ceénji &z & li @ Kk ma laadrbéttom farm lands, have reached a very
ekonomi k ol ar ak b ¢ yhigtkeconomidckst. ar | ar a

yekselmiktir., DSI, which is under the Ministry of Forestry

OrmanVeSu Kk | ernab 8jalk@& n D € gné eWater Affairs, is the organization
Su Kkl er i Genel, sM¢ d gesponsipleg for( Eh® K dlevelopment and
kaynakl aréenéen gel i kt i rmanagemeniof wateesoywcesnet i mi nde

sorumlupirk ur ul uktur. DSI has always given careful attention to

DSK Genel , é&fzyr velk ¢ B g b a tontrolling erosion angediment In order to
kontrol ¢ konusunda d moteat a the hcarrerg aamd fldurer public
yakl akeéem i -erisinde cdttiernerts and facilitiBsSofvided &y D& u
havzal arénda y8&8KI e g i ohiofher gdveenmentali organi2ations, as well as
k amu Kkurul ukl ar éna a iadricultureg laras; from floedandisediment

edil ecek tesisleri v e damagePSlmarriasroat studieseat therpriimarg e |
r¢subatarl|l aréndan k o r investigition, i master plah,n and planning
inceleme master plan ve planlama levels, then it evaluates these studies, prepares
seviyesinde etg¢tl er vy gpmwjéctreparts,tarad impléments-pjects.k ma |
g © Jln? r kl endirilmekt el II Rould }'ikg to expressatrpaptﬁlé bddk 9vou|d

a mrgmakta ve uygul amai,a veery useful fo introduction to and

ger-eklextirilmektedi " understanding of these works in this regard.

Haz ? rlanamu kkambeave ya E &/dula Nike to thank particularly forest

yapéhlatakmaligrneénmndakae @]ﬁegreﬁ( Y€ 80X and everyone who

tan e t e I. niacs & lnda faydal (?ontrlbﬂta!-:datoC pellelpa‘?a'ﬂo% of the book, and |

belirtmek isterim. wish them continued success.
Kitabén hazérl anmasénda emej.i ge-en bakt a
Or man M¢Yhaeknadri sDi n- soy ol mak ¢zere
herkes e tekelblhgar édar énén devaméne
dilerim.

Salim FAKIOJLU

Et ¢t , Pl anl ama ve Tahsi sl e
Head ofinvestigation,Planning and Allocations Department



¥NS¥Z FOREWORD 2
Bir y an dearbeki, SJuave tomak € n i the natural balance between the plants,

araseddpkl denge, i n swater,éand soll & \dizsraptec in one tributary
ol umsuz m¢dahal el er i duetwnegative anterzentions efrhimans in the
nitel i k I erine uy g un basin &nd indppropiate mse nofiland, surface

dol ayéséeyl a bozul du]j urunofft ircleases raddethstability lofuskream
saj] anak yajaekd kalradraé yasrzteuysek tleteriovates rapidly with consistent
mecral arda stabidite hr@éalla bozul makt adeé

Yan derelerden sellerle birlikte mansaba Water andsedimers transported downstream
t ak érn¢gasnubeat t akk én s u | dy terenty gamdge settlements, facilities, and

yerl eri, tesisler v e agriaultizamands aral zdude ¢ossiohlides and a
ol ukturcaaktvae wal k ay é pilomentyét is aecassarg ® nontrol erosiand

ol mak Kay@&pl.ar e ©°nl e me klimit thesgdimanknovenent is the river and
kaynakl|l ar éné gel j knbi ritsmeibutariesvire orderetd pgeeivemtl such losses

arteéer mak bakémeéederdlerde d and® imprave lapdaand water resources.
erozyonu kontrol etmek ve ¢ s uabkaétmeé n &h

refore, it is critical to take measures to
sénérl andéermak ger ekmeC%eE &fds

ibn andedimenation as soon as a
Bu nedenl e yan der e hproblera @ergésa in ederota ysolve thee
r ¢ s ultkantrollne y°nel i k n | peobiérrerralsmort time and with less cost

problemin baklang éoc enda th?sl b%tﬂ(m%a?kgy’s Wka%rs 8nd Signd © d
ve daha azmasr af l. a. r_ zZ < mhes%tﬂc@f ?oblcg fated to soil erosion and

ol duk-a °nemlidi sediment and measures aiming to control
Bu kitap kapsaménda erpgiok i apdesédimant im tritsutariesv are
topr ak kaynakl|l ar & s ub aeeéxplained witgoatrexcessigedhnical details.
konul ar éndan yarb aléredeedd i | Muorerver, reclamation works in tributaries
erozyon ve r ¢ s u koattollne y © ne |l i karried out for more than55years in our
°nl eml er teknik d et a ydouantrya aregillustratedd with pidtuges aamda

a- ekléarhmk e niSyyccd dan f a zsdmale pbojeats.
sg,redlr yan derelerdelilhgnaﬁ1 nelvﬁar%a B?lll(red(jn]alj
g°ldekar ak re5|mler!e n%lcolleéy aeﬁ E (fem
dest_el_<| er_lere_:k eril E TEKIéf:{g?/vho agsgtgd atnoeéuaﬂ)grt)éoame
-alexkel mekter. during the preparation of this bookin
Bu kitabéen hazér | anma sdditioth,al whulel tike todharsk tDEfarithe y e n
vV e ger ekl i y andé kit b eagbrortunity arld lsupport it has given me to
M¢der.BlMMRROJIL U, - al e Kk ma imnprokeany &nowledgeétondaté hope that
M. ¢ AVUKk OJ EUYILDIRIM ve E the book will be useful to those whose
TEKERG t ek ek k ¢ r eder i m. infrgstsét atemptb to gddrese
kadar sajladejée olanak ve desteklerle bil g
gel i Ki mi me yar démcé ol an Kur umum DSK
Genel M¢ederl ¢ éne tekekke¢r eder i m.
Kitabén, gikioemueynllaer e | yar démcé
ol masée dilejimdir.

ANKARA 2013 Yakar DKN¢SOY

Or man M¢ lraestEngneer
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GKRKKk INTRODUCTION
k

Téerkkyeey yar e-nk g o ¢ d e TurRe§ 4 located in the northern hemisphere
boyl aml ar®d2 kudee aletieri between 26and 45 eastern longitude and 36
arasenda yer al makt adand 42 nétharnu lptitude. 8he is Ars tha
ketal ar énén \eiAkdenzule m grassraads dfeEurope and Asia and extends

Karadeniz ar as énda d @j] 4 la n tokeEr the Dardanelles and Bosporus straits,
saj] |l #apammk keadset anbular B aljoairg a natusl connection between the
boyunca uzaneéer. Mediterranean and the Black Sea.

Turkiye kuzeyde Kar adeni ZTurkey iSsumoanged! &y the Black Sea in the
Akdeni z, Bat &€ daradesia E bath, the Madieeranean Sea in the South,
il e -evrilidir. K u z e yahdatheé Akgean Yand nMammara Seas in thee
Bul gari stan, Kuzeydo Wesd lashares |aa¢ borersswitta Greece and
Er meni st an vV e A z e r b a yBulgana in th® Ngrthwds#&eordia, Armenia,
Gé¢neydojuda i se | r ak andeAzerBajjan iinytree Nartheast; Iharain the

sénérl aréené payl ak mak tEast and Iraq &d ByaasiretimeéSouthedbkbe s
Keridinin top7a6akm olwug u n lotalflemgth bfdborder and coastline is 10 765
bunun 7816 km s ahi | 94Rlarkard i , kil@metres, of which 7 816 kilometres are

sénéréedeéer . coastlines and 2 949 kilometres are land
75 mi | yon negfusa sahrroﬁ't'er'olan T¢rkiyebdde
negfusun % 7006 i Kehi r |Sewenty epercefb of3tBedtotal popigagon lofé r ¢
kesi mde yakamakt adér . Turkey, which is currently arountb million,
T¢rkiye cojrafi Kdrmeu Hr? pres‘?”?y d\@’eé"?g in ‘I”%a” cgniges, with
°zelli klere sahip bir y|39<p§rce "VU‘%'”rHr ?rerza%fl ol a
ye di b, hitrglogkyokarakise 25 havzaya Turkey possesses a number of different
ayréel mexter . characteristics in terms of its geographical
oo - Ioc on.and it js_ geographically divided into

il kenijm aftyopoé ol duk - aﬁ'@”pkl ﬁg?p y
Anadol u oval aréne -e SFVS ‘%F;? @QFOOQ'%alg/d'é('ﬁjegre
kuzey Ve géney sahi m&og Qage;?afpsalel ol ar ak
uzaneéer The topography of the country is extremely

: ' - - ari d ountain ranges run generally parallel
-kl)— ¢rk I. ye nin i leBZanh. alu,a ))/ I\é o thern gand sgutherny Féoasts

u yeé¢ksakkEnk oAs alindema g
(1050 m) fazl a(330 m) A\%Wrﬁ’u& ngl%e erptral Anatolian Plain.
¢ -bu-kukt endan Tfia Xkli e @®WThée average altitude of Turkey is 1132 m,
yéeksekl i bat edan d which is dighedtban the average talatude of
T¢er Kniiyne bakkent i An k a rAaid (@0 m)yapdktbreekahd § half times
875 m dir. Doj u An ad o highdratthan that lofa Eucopea (B30 2n). Oite0
myekadar- € k makt adeéer . elevation of Turkey increases from the west to
Tekiyeerozyondan etkiehenk - athe gast T|e ltitude of Ankara, the capital of
il kelerden biri dhumk T“ﬂie %O a!jdthc%&' ¢ Rgains in the
b°l gel eri, Ort a, Doj u rgAn I'an”% Mdol u
bel gel er i erozyona Yy atTkreeyid Righly afféctged by isofl erdsion. The B a
b°l gesi nde Gedi z v e sebBaydMediterkbrean] €enegas East, and
nehrl er i ni n kol l ar @&nda Sauth Anatalig regloas are edrticuldrly prens i
gel kK Kk mr . to eosion. In the western part of Turkey,

many torrential streams have developed in the
branches of the main rivers, the Gediz and the
Beyeéek Mender es.



Erozyon sosyal, e k o HErasion kcausese sociale vecomamec| and
sorunl ara neden o | ma k éneirdngnental prGldem® lIndgenerad, ¢otrdnte r
ana derel ere a ol,dwl-ahbave &lveaysl carried comparatively large
takémaktadéer. Er ozyon amewntssd sellimentio the main streams.

Yerl ekim yerl erini nEirOSi?na?%drtofredﬁseder

i
G Tarem alanlaréenda zaHaTNgus o) ukturur

i Yollardahasaryapar U Damage agricultural areas

U Takkéen kontrol tesi slieDamageroafisahri p eder
i

Rezervuarl areépgshkleat i inaDedtrayfloddrontrol structures

dol maséna neden ol ur _ . .
U Cause silting of reservoirs and

Sul ama kanar | alrwntdwar Z rapk rhours
sul arén kirlenmesine neden ol ur

c:

Te¢er ki ye2ydeel €20ilt i bar éyl a u qur%gee |rSr|%at|oU , channels and
sul ama, enerji, takken ©°fMMREVAR. ok easyon
amaceyl a i53adatbaayiel Mi°Kk gnltotal, 758 dams and pondsbuilt with the

ikl etmededir. B¢yek yaamédt prévVidiag drirkingy viater irrigafion,d ° |
ve barajl aée yezeghiakl eddd, fldod prevdhion, and recreation were
toprak materyali n e d ejm dpardtiéh in TubkBykas of 2A Molvevdr,@ n €
kaybedi p ekonomik petheYgorts aahd® Ba#nd Nbuilt ° Witk €huge
devre deke kal ma jnvestménts lare kt@isk iofyfdiliBg earlier than
karkeéel akmaktaderl ar. their expeted lifetime due to soil carried by

Bunedenean ve mal kayeépltheriersandsuracedows. k |

toprak ve su kaynakl gHu$ pi8 necgdsdry té EohtrolBKon ane
etkinttprmak abakemendaiiit tHé 8ddifentthé/em¥ént i the streams

derelerde erozyonu kontrol etmek ve; s U b a ind tributaries in order to prevent loss of life
akeméneée seneéerl andeér makandRobedty A& t6 inrévie land and water

Erozyon ver ¢ s Kkénaoin de baz é yr%sqy@%aaq enhance their effectiveness.

ve arazi éeslah ©°nl eml erpete afe YomstriidiuipakahRlghfdatmenA I a :
eslah °nlemlerinin angeadufdd Gat akeOdséd! fBHU éfosich! ahd
d o] a genimlyerme getirimesidir. sedimentcontrol. The main purpose tdnd

Oyuntwu ve derelerdeki erozyonu ve ¢ s u b a featment measures is to +establish the
hareketini , 8o¥emekacké n@t@ara bakance.

kuvveti ile dere yat ajiforddi tb plevent eddiod arkdifent d e
kurmak gerekir. Der e mdiemerit knl tAbUt&riBsd @hd gfllies, Miis
d¢kegrmek i -in dere Y ahegess@r) destsbiisk thd Pakarfcbetfebh | e n
yapeéemirme yapledrakde gobe n iwiter abrasion and stredmed resistance.
-ok kullanélan enine gyBrés! drdstrucked vetilally Sre &reame T
tersip bentleri, tabanpedsUycKiawer tRe stopeVaRemlldl rvertical e r d

structures. The mosised verticalstructures

in Turkey are check damsgedimenistorage

dams ground sills, and dwarf walls.



1T} RKKMEN T OPKRAXKAKLARI 1. LAND RESOURCES OF TURKEY

Terkiye' wyiom ©t #8g53wgkm? Turkeyos t o788577 kfeon78 ar
djer bi r78 milgoy i hektaed & r . million hectares. Excluding reservoirs and
Rezervuar |l ag° | ¥ e k &lod é&]jl eatuchldakes, the area of Turkey 169 600

Teor ki yyesozngil 769 n6gQo km? dir. km?. More than half of the country is covered
I lkeniny a r é sféanzdiaarfs lekaar pkeag with mountains, while nearly one third of it
ya k | a k ik (28anilyprehektaj ekilebilir (28 million hectares) is cultivable land. The
arazidir Mevcut supotansiyeli ileekonomik amount of economically and technically

ve teknik olaraksulanabilirarazimi k t8,8 r & irrigable land with current water pential is
mi | yon hAnkak 85 ndilgon hektar 8,5 million hectares, but only ,5 million
sul anmaktad.ér ( DSK, 2 Ohkctajes are being irrigated (DE11).

21,2 milyon hektarorman arazisidir. Orman 21,2 million hectares consist of forest land;
al anl aroOaony a por ak | &, %  B80000okthe forgstaesas are deciduous forests,
yaprakl e ormanl ardan and WBY%natket eodiferous (o@SEMIt is
2011) . Te¢r ki ye d2enkilyon o r ooasmdéred thati® million hectares of forest

hektaré bozuk or ma&d o bhra degriadednin Tukdy.e20 dnillioni hectares
milyon hektar mera arazisi ve geriye kala8 8 are grazing land, and the remaining8 8
milyon hektar g © I, lyellar ve y e r | e k immtlion hectares consist of lakes, roadsd
alanlaedand uk makt adér ( Gr a$eitldmeris)areas (Graphic 1).

Iy erdilgoa hekt® alan d e ] i k i Mineteen million hectares of Turkey are
y ¢ ksekl iakl¢evrydoenkavhlar ie¢ z covered with alluvium lowland lpins of

eédér . miFAlyaotno | la e k t8a rdiffererkt aaltedas; .and plateaus cover 8
Ovav e pl at ol ar é27 milyom p | annilionahkectaregdor a total area 027 million
hektarder . hectares

Te¢rkiyednin KDz ey, vdo [Glhe eegtral, eastern, northern, and southern
b°l gelekia odakKd4 é&kAnéard. odgions of Turkey are very mountainous. The
b°l| getsa snadreDd d g Bréiylesdaj € Has an, Dedeg®° | , Erciy
ve Al ad ainédtralaria B @®00m ye mountains rise above 3000 m and approach
yakl &Krkeégrée.dan hemen vy ¢ k4@0lI e nn cenirad eAgatbkea. The Taurus
Karadeniz,g ¢ h elyalreo s d a-BdOG r € Ma&uiain® in the souttand the Black Sea
metre y¢kseoljiuRlgap hvd ra kK &ountains in the north rise immediately from
Buzul 4D@0jmlea m & yT ¢ rakkiayre, ' timeismore and reach heights of 208@00 m.
dojusubday metr e y ¢ KTsheek |Si¢jpihnadne and Buzul m
Avrupadnéen en R} keeldagkagde 400! m,n and Europe's highest
bulunmélRtLadékK 2007) mountain, Mt. Ararat, 5137 m, is located in

the eastern part of TurkdyAL | k1 K 2007

¢NNJ[7\E§§(I)/7\)/ ¢ 2 LINT | Y
Land Resources of Turkey
m¢ | NJPYK! INA Odzt ( dzZNJm Orman/Forest
Mera/Pasture mD| f 3,23, SNX SOAYK][ |

e’

Grafik / Graphic1:T ¢ r KninYoprakKa y n a/kandReséurce®f Turkey
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2T RKE'NKN SU KAYNAKLARI 2. WATER RESOURCES OF TURKEY

T¢e¢rkiyednin ¢ - t ar af e hudkeaykis surrkuadec by sea€ on thieey sidesc &
denizdenu z akl ekl ar é& ve y¢ laxlehad highl neountain franges &tretehing
gesteren y

¢ k s aldenizleddg | aalong litsudoasta. &luctuations in altitude and

-evrili ol mas e, k ésa nlscdsfamceé fomdhe sah edsult kmneclimatic k |
farkl él ekl ar é neéen ar t avarmnce witl@rkshoat digamoes. Besaage bf s
Cojrafi konumu eddanrirgdogaphicall ppsitikn, fpue seasons are seen
mevsim kendi bel irgi n with zheid Idistikctive r ¢haracteristicsg inr ¢ |
i1 ke drol oji k ol ar ak 2 Jurkbya Ve acpuntry aiy digdedn éto t 28 r
(kekil 1) . hydrologic basins (Figrel).
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k e kFiguréd 1: 25 Hidrolojik Havza25 Hydrological Basins

Terkiye D¢nyanén y a rTerkey staysrimatke serarid¢ ¢limate region

bl gesi nde e k.iall Yna2]kétkabiddeerWorld (Figure 2) Precipitation varies

250 mm il e 2500 mm a beaveen 250 anm dnd PS50 mnT; and leas the

ortalama 643 mm dir. Bueragg 6f164B anm.oThis @dreaporals té& SD1

milyarm’s uy a t e k a v (Jdblo &)t me killiend in> water on average per year
(Table 1).



Tablo/Tablel:T ¢ r Kniiyne Su KvdajenRedolraes of Turkey

SU KAYNAKLARI POTANSKYE
POTENTIAL OF WATER RESOURCES
Yél I €k or tAetagerpracipyaton pek

year 643 myeary é
Tée¢rkiyeni n t o potabsorface ¢ z

area of Turkey 780 000 krf

Yél I &k my dimaunt ef precipitation per

year 501 milyarbillion m?
Bu h ar | Evaponaion/ 274 milyarbillion m?®
Yer al t & mdergraundheakages 41 milyarbillion m®

Y¢ zey SudageuWater
Yél | ek ygufacgflompgedyeaé / |186 milyarhbilion m

Kul | anél abi Utlizableysgface y
water 98 milyarbillion m*

Yer al t &ndSrgrqund Water
Yél | ek - eki | AnbuallSaferYielsl u 14 milyarbilion m®

Topl am Kul | an éTotal bitilizabler
Water (ne} 112 milyarbillion m?

Tablo 16 wer i | en yéll ék 6f01t hnei |5y0alranbumljwater given im |

suyun, 274 mil yar mj (Takle ),t op* A kbivd i su mj /vy
yézeyinden buhar | ak ma thd aamosphere viabevapdkation #amadhe fand
terl eme yol u i | ekktait. mo sahdewater sgfaces anddtfamsmpiration through

Ortal ama vyg¢mjeywe la k éxléu fdparis ohe kawerage surfasgater runoff is
¢l kel er delyarngfeyl éeln d7ra ng ° ¥86 dilliop meyear, and there is 7 billion

al endej énda, ol ke 1 -1 migyear of sprface nrunoff ¢, comiyg firk € K €
193 milyarmj y é | a ul akeér . nBighpoaring couatrieg;thtisathe toyaksurface
altéena sézan ort al ama runsoffiwithinithie toantryreachds 19&billioly a r
mj yél deér . Ancak, t ¢nmyeay €he average antoint df groundwater
kaynakl ar é ekonomi k v leakage esk4t bilkorm fyead ¢owever; fore
kull anédmmmaz .| Kel er d e recongneclaedndchmical reasons, not all of the
birlikte, kul |l anél abi |renewahle; rately resalkcesk dara beéutilizesl. vy
sul are 98 mgyéld dmrl.y aERBfloyable cpertions of surface runoff,
ekonomi k ol ar ak k ul | antlading mflov ifrom bordeqng @auntries,u
kaynakl ar é pot annsfi well and drdurdwateni arey @3r and 14 billion

ol mak(taSIlkkr2011) m jyear, respectively. Thus, the total of

economically exploitable water resources
amounts @ approximately 112 billiom jyear
(DSl 2011)



ke kFiglrd2T ¢ r ki ye D¢gnyadnén Yarekurak Kkl im
/Turkey is in the senrarid climate region otheworld.

T¢rkiyedde dajl ar da b tdrkeynhasrabolt $20 pakural ¢aRes, in@dudihge
birlikte 120 den f snmll lakes in th@Mmoaains. Thelargest and
bul unmakt aderve enEderinib ¢ yleepest lake is Lake Van, with a surface area
yezeol -gmknt ¥ ¢ ksek6Mar i af 3712 knf and an altitude of 46 m. The
ol an Van ol ¢ der . K secondargest Hakey ig Balt ¢dkd in Centeal K -
Anadol u' daki Tuz G° 1| ¢ 'Adatotia. Thibl ielatipety tshallow lake js at@ai a n
bu g°l ¢n deni z sevi ye sltitndd efrP25 m frpry ke éekel and has @ 2
m olup, 1500 knf lik bir alana sahiptir. surfacearea of 1500 knf. Although some of
Gell erin bat é&] ar éménre c theclakes arekoaly a few meters in depth, some
metre ol maséna r aj] me n,ofthemaré dof ade@h oBnore thant30 reetexs.e n
derindir. Van G° | ¢ 'The¢dapth of leakei Varl i$ hare thah Q0D m.
metreden fazlader. T ¢ Mkkeyabs® hdiea tothloobBaldm lages dtHere r i
déekebBdaet7baraj g°l ¢ viemtdeéatural ones.
3. EROZYON VE SEDKMENT ASYONUN 3. THE IMPORTANCE OF ER OSION

Y NE K AND SEDIMENT ATION

T¢e¢rkiye, en °neml. e k Eulr,k%yj 15, aﬂ‘on%thea%}“f‘tﬁe? \thfrﬁ er5'PNa n
erozyonun aktif ol du j'”ﬁ"?e”ts [)e%rqsean%one Rf éhﬁ rinqst |mQ_/ogant
seviyelerinin g°r ¢l d (.nypc{es OE‘FCQIOGQ'F EYCY % r‘fi‘nd t@qyrl_q ?i"i r
(Resm 1) 'l kenin % 8306 ShdPgs andat a 'fvze'q (Ppoto 1). Eighty
erozyonuna maruzdur. Toplam erozyonun % three percent (_)f the co.un ry hgs been exposed
996u &udliani se r ¢ mrglanr etorwgtgr?ng Wlnd erosion. While 99% of the
kaynakl anmak tated akarsular T C_lt(?_tql erqsign results from water, 1% is due to

genelde fazla miktaar ¢ s W la&att makt a W'@dr erosion. ngerally, ost rivers carry
heavy loads o$edimenin Turkey.

Erozyon Oranl ar é; .
Erosion rates:

0 ki ddeotkl iki ddetl i erozyon % 6
U 63% with severe or very severe

U Orta derecede erozyon % 20 erosion

U Az veya erozyon yok % 14. U 20 percent with moderate erosion;

U 14 percent with little or no erosion.
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| an or manl ar
ngénl ar ve otl at mal aarmlaad nvichuinvelves wcldining °forest;, d €

°rte¢gse, topr ak vlaereysiqnauydlalankesbrtivesr végetationa s €
bir denge | up, soib anmd|rmoffeand the -oeer thas is mdseé e
t k i easflyraffegted s degetative cBvjereWhenthe t k

¢ zadart ghrip §aivégetatigeecover is damgged or destroyed, the
aré artar,olbwwnwm. anountuaf wsurface orangffo imcreases, and
thereby erosion takes gla.
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ResimPhotol: Er ozyonun ak.ttiefvr ell/Araakwhgre eérasion issactive
¢tevividage) Yusufeli, Artvin, (¢tavukojl

erinde -ekKitli uy g &matolid,k the rhistorical ehomeu lofu séng r €
rendér mék ol an Anad aivilgationso pnd aratiomsy &as witrkessedh s
neml er i -erisinde bidifférentr i kmdse rof fesosidnl éncidemtso z y
ayl aréna sahne ol ma kHroaghduti histoiy,kandentereds mto a 20 0

©zel |l i kl-%0 dyeé |l s oin- eaBcllerating cemsion process during the past
ni den hezl anan b i r 200 gears, 2specially inghe tasi 80 yeags.
rmi Ktir. Art an n¢ f uShe foreee driving the accelerdtion oflemgion
nayi , mevcut o arazsin aincidemts aimciide € mcreasing € puopulation,

| a g i ddevelaping tekhpologyl ang indusrg, iand a
éen da desreatesnghexistifigdoyest mihdsita pnavide

tahriop edi |l mesi , a | a nlandsrilegallg antd testloying theth by firdst &
merdarda s ¢ r d¢r ¢l en a K ér é andv grazing, oy textranle sapdz uncontrolled
hayvan otl at el ma tdn v grazing,i by agng the fields avithbut taking
kabiliyetine uygun olmayan ve herhangi bir any protective measures, and by using
Kkoruyucu °nl em al & n maadures notkwsil tl aalmléemée f or t
erozyon héz| andér makt adeér .characteristics.



Anadolilda er ozyonun
biri sajl am ol
Tektoni k hatl ar Ak

inlen e m| Ane df ahk infparthne flactors of erosion in
may an Apawlalisotg wedk geojogiqaléssuetures The
deni z tekténig énksarunéast lara ywesh creating the

Toros dajl aréné ve KarTauwus Mbuntairs élprg |the rMeditérrangann c
Pontus dajl aréné ol uktoast and dhle Pahtos] Moyrdainsuatoagntber .
Toros daj !l ar e, Av r as yRBlack@eao The Maurks M&iaing ar¢ & pag n
g¢e¢ney kéyel arénénén b ofrsouthearr edgesoé thev Euras@mogeri@ e | €
orojeni k harekettir. Agltr éat ais tsallk unalergoikg lbragenice t |
Ege deni zi boyunca s onmodemene The influgneel of tidegactonic line

Arazide artan y¢ks k i1S,2SQ femagkably strgng Alpng §he Aegsan,

ejimleri ogpirkakeée%%i ©8
yama- ej i mi % 20, % 9With the ancreasing héightd Of lahdh rside
r

aré ile gece
kl are kayal ar
edenaha k t @ekienr2).

>

T dSea

slopes get steepe®ixt y per cent of

kniny®, nyanén yar é '?Jnﬂllfiah'”ﬁq(eﬂ opg, of 26, and 90% of
gesi nde yerl aeqzléméeyl

§nd has a s ope greater than 10 %.

ve gg¢ Benta‘yse Tarkey $s elocated kin a sesnd a k |

én kolchmate a zdne, z teperature a differencema s
between night and day in summer and winter
months cause theocks to have greater
physical decomposition (Photo 2).

ResimPhoto2.Kay al ék

al anl aPhysicd decompogitiorkim rocayyareask ma /

Al adajl ar , Nijde, (Din-soy, Y. 2008)



¥zelli kl e, Akdeni zi n Specifically, Khe r serkarid bzénksg ef | teer i ,
Ort a, Doju ve Gg¢neydojMeditetranaad, céntal dast, lag esdutheastren
erozyonaér yatlkéernkdi y e 6 niAnatolidb eegians are gaaticularly prone to
Gediz ve B¢yeéek Mender aasionnle the rwesterni pant of Turaey,
kol l arénda sel wvadile rtmrrergiedz Ivalleysn ihave ideveloped in the
Envanter -al éxkmal ar én onc(pesh f )}éhle yGaekdI'aZK
210 milyon tonsedimen{ 1 6 8 mi | yon aske

maddesi , 42 milyon to rAccgrdlrtg aok invgngoty studies,vierg leiarr | e |

il e t akemn mgriankKIdK) . Ay r éappaoximately 210million tons of sediment
9 milyon ton bitki besin maddesi (168 million tons of suspendexkdiment 42
t ak énmBidsim&4).e r million tons of bed load) are transported by

kemi zde her ki yéldri\f{xerSEEl[g ‘”12001 A'%ogfpmg%“%on

b

nedeni vyl e taKénmaktad%Pl‘r’.mnu SR qre tiansporte

toprajeéen 1000 yél da m lowr gountry, every gvMd years® mg rofesoll

al endej éeda, 50 yuélalné ks trangpontadhduesaserosian.i Congigering that
topr ak 1 y é |l dlal a yeérsoalgloah cm of soil is pduced every 1000
kaybol makt ader . years, we can assume that the soil produced in
Avrupa Birliji ¢l kel er2PYPfyisiqsteqeh yopatoqrosigh o m 25
milyon ha alan erozyona maruzken, While totally 25 million hectares are exposed

i | kemi Hdmlyon5h@d alanda erozyon  to erosion in the entire EU countries, it has a
-ok °nemli boyutt adér veryjinipdtantmeffeci im58 illiok hectarels i k
al anénda ol ukankoktgb aniarkey Ehé dverdge annug Iosa of soil in a
Avrupadda ol ukban Kk &tagl;beh amea i n Dtines no@u nt
Avustralyabdda , 2| umna e the ynbEurope, 22 times more than in
Ameri kad d&a kdtukdaéré.n 1Australia, and B times more than in

America.

Kasten der/eKastensIream Trabzon

Ky i deaglisi/Ky i dalley, Rize
ResimPhotos 3-4: Akarsuladar ¢ s tabkaét rh Sediréentrasport instreans, ( D @rKk farchive).
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3.1 ErozyonveSe | | erin Sonu- B.& Th2 Reasuwdts of Erasién and Torrents

Erozyon vesellery er | ek i m canlvanl ar theHarm Caused

mal g ¢ v e n tehdif etnmektekamu ve® z e | Erosion and torrents pose a threat to the
tesislerin fonksiyonunu aksatmakta a r & m security of life and property in residential
arazilerininde zararlar yapmakta,s ul a r @reas, disrupt public and private facilities,

kirletmekte, g © - | e rmerai Vee orman damage agricultural land, poale water,

al anl arénda bit ki ° r tmigmtiom gnd leadz ta thé Wwealkemng feéthe a
nedeno |l makt ader, vegetation of pastures and forests.

Bit ki besl enmesi v e h iHydrologdically veky impat&ané muttittom and o n
derece °nemli ol an v e soilsithaticame mte exigténtedoger tloolsanklsa n
toprakl ar akar sul ar | a of yasnis cartied inte theseas ampakes byr e
takénmaktadeéer, the rivers.

Ver i mli ¢ st topr akl ar éAs a fesulydiih® yosseof fdrtilertdp isdil, tthe b |
besl enmesi I -1 n ° nem minealg é&ataare vemiinmpertarda lfol plant
kaybol makt a, t opr aj e n ngurisbmekt @ne lost,jthe fedilityeof theaskilt a ,
°©zel l i kI s=u veb itopr&ki dengesi decreases, and most importantly the plant,
bozul maktadeéer water, and soil balance becomes deteriorated.

Toprajén akénmaseé ve tAaaresulhohthecesosion ang ramspaufrithed e K i
bitKki °rt ¢ s ¢ yayatamgneer | a goih) thé natral vegetation is either corrupted
ortadan kalkmakta, bunun sonucu olarak or lost totally, resulting in anthropogenic

i nsanén neden ol duj u arought and desegtificatitnucauaekl byepeople e
-°%1 1 ek me bakl amakt a, andbyethednereasing repetdibneseverity, and
takkeénl amemrsi yi ke ldal et i damage offl@odsahatlocur.é

artmaktader, As a result, thesedimentcaused ¥ the

Sonu- ol ar ak er ozy o nsources vehkré erdsion i® active pcaumulates
kaynakl|l ardanr ¢ saulb@detea n in stream beds, agricultural lands, dams,
yatakl aréenda, t aban t a@andsmand podsz icdusng iimpartant habma r
g°l et ve | imanl ar da b ithrough fied#s, drainage,tamsydimerati®nn e ml
takkeéen, drenaj ve sedPhotesBi0asyon zararl ar éne
nedenolm kt adér-10. Resi m 5

ResimPhotos 5-10:Selza r a Danmages diorrent ( D &rKk iarehivé).

ResimPhoto5:Y é | a n/lY@& | chenrl s8Sansun20.a m
10
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ResimPhoto6: B 0 ] a, Araalya,2001 ResimPhoto7: Ha s k &€ z & I/ Yarsekné zke®l y° ¢r
village, Aksu, Antalya

ResimPhoto8: K n ¢ dendlhcirli stream
Samsun2012.

ResimPhoto9:Ge - i K° lyigle - ivillagg, k
Balaban, Trabzor£005

ResimPhoto 10:Ziyaretg® | /@iyaietpond Amasya,(Di n - s,8010.Y .

-
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3.2 Erozyon veR¢, s u IK@ntrol 3.2Relation Between Erosion and
taékmal aré ve DSK Faal SedimaentiCentrol Profetts andkDI 6 s

Orman ve Su hablagilie Bak it e
Su Kkl er i Gen(eDSKaM¢ d DISIKg | ¢pl aced wunder t he
kaynakl aréenéen gel i kt i randl Waters Affairs;, é the comeedrganmationd e
sorumlubirk ur ul ukt ur . D S K dréspossiblea efone the adevelopchent and
hi zmet s (Resmaldli?)ader management of water resources. | Dffers

i Tareéem four main areas of service (Phstdl-12):

i Eneii U Agriculture

0 Hi zmet | er (i -me, kuY EHYma ve sanayi

suyu)

U Serviceqdrinking, utility, and
U ¢evre ve takkeén kont r oihdystrial water)

U Environmental and flood control.

ResimPhoto11:¢ i b ea r¢aipomnn Ay d,&re |l dér ém, E. , 2012

ResimPhoto 12: Sulamatesisilrrigation facility, ( D &rKk farehive).
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Ter ki ye2oyéel €2 0ilt i bar i y 788 dams imeve been Yuilt, with the aim of

sul ama, enerji, t a k k & mprovikliogr duinkiag water, irrigatiorn, engrgyy o n
ama-¢eyl a i n B8 adekt dardj mi ftood-prevention, and recagionare under
I Kl et mededir. operation in Turkey as from 201

Yuk ar @€ havzadan akeékl aSddimennansgoded dy stream dowafrora k
tarém arazileri, b ar ajupstream gésine tto the d@wnsiream,r is a r
limanlarda biriken r

¢ S u lWrenaj ve responsible for drainage amskedimerdtion
sedi mantasyon zar ar | ardamage bynaecdmutatingih agacultura thredy .
Beyek yatérémlarl a ya panm aadhpondg tekeevoirs, ane halbaldisea j | a
yéczey akékl ar é v erakn e hplamnédescohomic livea af thendams and small
materyali nedeniylef onk si yonl| ar & dams tbudt thioeghl grgat investments run out
ekonomi k periyot| ar é&n thashortér inceeand eneountee the dadgeréof

kal ma tehlikesiyle karlmsiég thek forckohahty ecalisa of .the soil

Yerl ekim yerl eri [ j.'ae{eﬁ'aak ﬁam?da 4 éthr‘?‘u r|v§r§ gr}dl spn@cre
meydana gel s dlmemtaaukaeml

nedeniyleDS Ko ni n de g aulagna t a Bddimentleading pocesses that DSas to

%

Kur ut ma e drenaj k acargy | oltairr étreaginabasiys agmdniarigation,
zorundar Ksutddreiffzél i ] i e kdoyingy and ldrainage waterways because of
ol arak b¢yéek mi ktar | arha damagdof flobdmarsgdimend ocuRRimgs i m
13). in settlements and bottom farm lands

represents a huge economic cost (Photo 13).

Resim/Photo13: Ma k i m @ $ @bnai tZ $edifnantleaningwith machineg
Rize (D S# « fiar¢hive, 2009.

Can ve mal kayeéepl ar é&n dtistinmpéraivedokcontrol evogionaahkd tovimit s

kaynakl|l ar éneéni - igrel i xa pteelmsediment movement in rivers and

projelerin devaml el éjtributades in ardei td @mavemtkloss ofvlie and

et ki nl i ] ibmaik éanédera vemyark property, ensure the ctnuity of the projects

derelerde erozyonu kontrol etmek ves, s u b a tlesigned to develop land and water resources,

akemenée sénérl andeér makand) ® rinerkasee the effdctiveness of these
projects
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DSK gerek dojal ve d¢ zDSIn has ntonigwe gepa rimdorsapce i tom K a
et tiji bar aj ve g°l etsednmemtion bedausen @ ms rlegativek dffextt m
s¢recine yapt éj e o | u rorsthezeconarticloperation @rdcess of ydtueal,
sefli mant asyon kK o nus un aregularizesl,nor buit @ams arld ponds (Photo
mecburiyetindedir (Resim 14) ¢ ¢ bk ¢ 14). Because, presenting these resources to
kaynakl ar g ekiiyidlkeebi iy ar dhe mtarest of the country in a good wayd

sunmak, doj anén y a] € ktakingeproteckvé rartd arestoradiie umeasures
ol umsuz etkilerine k eagainsté the k pegative u efiects vok the
durdurucu °©°nl emler a | precipitationDaSdKfldwsi are antoagkthe én@aia
g°revleri araséndadér .tasksof D&

Resim/Photo14:Barajre z er viax@m@a uSP& t¢,t b a r/Sedimenth av z a s ¢
transportedo reservoir ofdam basinof S ° fdgm ¢ a v deérdur, Aker, A. 2010)

DSKnin 6200 sayél é& k uEstablishment Ilﬁw:l NdJ 16200 wfnthe DS
ikinci  maddesinin 6 2 2 sayélé pé(raél rna fico of t he
]':'c_l E m¢nde NKSa rla rk” de"“lec | lafemed éf:nr{ee' L \N Ng, 622, was
ékrase, ASul a a 0zy
ver ¢ s Kioanttne yoo g ekbnuldrdae t ¢ t %eS| nedeﬁ re aim We Ia%es to prgwde
korumaya y°nel i k er oz pedimenicantiot, and Ito; makaefarestation e
aja-l andeéer ma - ak ék mna h effods folyeeogian ackitroldpurposes in order to
dé¢zenlenmi ktir. protectD$6 s facilities. o

DS Krozyon ver, subantrol ¢ kopgfshish @i@n asensitive approach to
dai ma hassas bir y ackrtrélikee Btosiorl arRidedingeht Nitd ias

ol muktur. DSKoce a k &drred  outh atidted | & I &é dRimary
yerlekim yerlerini, [hFektigati¥n€ mast@ripléire dnd pldh@iny levels
kurulukl aréena ait mevVgh tegard ® thé Averadraifafel HasinCig K
tesi sl eri ve tasednmant ar grdet |t@ r grofett Hredént \a®l future
zararl arendan®n knoetemena k setdemdnt8, DIS and other gowmmental
master planve pl anl ama sevVvi ficites, nafdde agetitdardl lledd from the
yapeél makta, bu - al &k mahntage o ®idoding |ardsedinentiit!l Hae k t e
proje raporl aeéublgneénhaqalusrRthede studies, prepared project
ger-eklexktiril mekt edi rreports, and implemented projects.
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55yéel dan fazla s¢ren Mad than bayéass rof effortso Havk uskowra
bakar él & sonu-1 ar éal é highl successful reddihsnExeefprtp@jects a K k
kontr ol amaceéeyl a y a p éilmmementgd rdonnstréam in ordeEta €ontrdla |,
erozyon vesedimenk ont r ol ¢ a2ma c #@opding, by thezefdlof 2@ 384 residential
yel é sonuna kadar 4 7 3areap anoBD 600 hettares &yBcdlturah ldnel t
yerl ekim ye300& eh ¢latkd rehade beeré pnotected from the damages of
arazisi sel ve r ¢ s ulratr ar | ar @omraehta and sediment with 473 projects.
Korunmuxktur. Di J enylet a kPkogected kaveast with | other r fig centroé
birlikte ise korunan alanl 514 102 ha projects involve 514 105hectares.

ol maktadér. DS, which is qualified especially in riverbed

DSK ©°zell ikl e akar sul aerodianland charméel engrovement,zalgooseeks, v
mecra ésl ahéenda tecr ¢ibgdneral, thd aogperation pfrradated forgsta n
derelerin yukar é& hav z ahdaagrieuttudah administrations in arranginga n ,
mera ve yéksek e ] 1 ml iimpraviagr addrehabibtiagzupdiream basinsn
d¢zenl enmelmesi, ve gehhbilite t i of tributaries, forests, pastures, and kajppe

edi | mesi i -1in, genel | iagricuuralldndsi | i or man ve t;:

kuruluklare ile 1Kkbirdgsljimenteldirtl of te'Watbréhbd™' N d

bul unmaktader. od sed ]

N i Knowledge ofsedimentsources in a basin is
3.3HavzadakiRc,sulkaynakl aré very important for determiningsediment
Bir havzadar ¢ s Kklaaytn a k | ar & n €& n cordrol Ineasunes and the damages thay
r¢sukantr ol °nl eml er i beidcoar. Ifeddimentisba prablere kn the
zararla én bel i | enmesi ndebasinl the Kirstaquestiores nthat dhiould. be
Sediment n pr obl em ol ukt uridvesfigatedis:i r A kVaa £ a daar e t he
KU sorunun yaneét éneéen sednme@'lAsk tesult ohtheaexammatiénloima s
ger eRdgulKaily nakl| ar &BuN e | teebakin, ardwers may be:

| e I

—_——

soruya V_ eri b i ecek y ap étsbtl!er‘,agrully, IAn‘%l gu‘lzfaacéje?osi%a pel:
inceleme sonucu;
i Ol Uk, oyuretomyonne y¢ze y Landslides andligpe failure

i Heyel an ve yama- go_[L"lleqneéampedandbankerosion

U Mecral ardaki keyée ve Ut:%‘eﬁsahdesomof”mif‘ éh? éOCky

U Kayal ék alanlardaki fizi ki ayréexkmal ar
U Wastes resulting from road and other

i Yol ve dijer altyapeé ipflas@dureCconétfictioh M fifing
i Kl et mel erinden kaynalf)rge,%ﬂb,?sn at ek vV e

pasalar ) _
U Disposal of garbage, debris, etc.

U0 ¢°p ve mol oz oadlilik ¢ nt ¢ | ?thé)tolgzg).-

(Resim 1523). _
Sedimentsources may be one or neoof the

R¢stblaaynakyukamda@ s° z ¢ abovemantioned and thesedimentquantity
edilenlerdenb i r i veya bir k areaed fvomahese Iscairces rontributes to the

gbi, nehirl erde tr a,;,s@mamatgstobt@talsgd'rmnentyield carrjed in rivers
mi ktaréna katkeéf aokafgifaiexrequality( BKROJL U/ DKN
g° s t( BrKiROMDIKW ¢ SOY . 201 1291
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Resim/ Photo15:0yuntu vey¢, z ergzyony ¢ a y € r h a n/Gullysasdaulfagesrésion,
¢ayeéerodwghMa lTl € h a (D S #Aw llaakive.

¢ ay k Brabzon G¢ndoRizéu
ResimPhotes 16-17:Y a ma - g ° eheyeldnBlopéfailure andlandslide  ( @ 8 lgrehive).

R¢ subkaaty nak!| ar € nltaveada t e Bgtection of sources adfedimentin the basin

al enasediment kontr ol ° nl esmvVegyr importamt for determining the

belerlenmesinde,d o] r u vV e et k isedimeraconaal ankasures that should be

uygul anmagdarkda CArye ralciathkem and how they can be implemented

yva] €Kk havzaséendal & ek aamrektly andeffextivadyk Alse, it is imporia

alanl arén tespitinde dtedetrmieetheipnbiity areas that need to be
worked in the catchment area.
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Ty g Rerstr.
ResimPhoto18:Me c r a | a r tdbmnerkzgopue 8 ar € nBaok atled e s |
erosion instreamcoursesS a r étreamuK asl e k ° y , ( ANima-ssyay,., Y.

ResimPhotos19i 20.Derelerde ¢ s & lk & Bo2lucadere/Sedimenflow in stream,
Bozluca geam FethiyeMuj | a, ( Biroj |l u, K.)

17



e -

Resim/Photo21: Mur gul Bakeér Kkl et mes i riTakowthridvenb a c a
into the Kabaa stream from the Murgul Copper Operation Ar t vi n, (Bi rofj |

Resin'Photos 22-23:P | a nadya p eUn@annedroadconstruction Trabzon,

(OGMar K iarchive)

4. EROZYON VER | S UB KAONTROL 4. EROSION AND SEDIMENT -
¥NLEMLERK CONTROL MEASURES

DSK6 de e veo 7 ¥ & nu koattol Erosion andsedimenicontol activities are
faaliyetleri akaj edaki ° n c e | aurkenhtlg rcarried goBtr a&ccording to the
y ¢ r ¢ tBynlarg r . following priorities at D$. These are;

U Yerl ekim al anl ar &n én ukRiotectionmfresidential areas

U Kamu tesisleri v e rezer vua rul Rrategtion of public facilities and

kor unmasé reservoirs
U Tar ém alkamumma&an& n U Protection of agricultural fields.
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Problemin durumu, havzaar a z i k ul IBasedé oré the nature of the problem,
topd rofik durum ve r ¢ s ukbaaytn a k | a wa&ershed land use, topographic condition,
g°r e yfaapréklilyaay @ Ina n ma s € n é argleediraehtsources different solutions may
-%zyml | ar & akarsud @ v z a 8 € rhéva to be implemente@ne is to carry out

erozyon ve r isulkantr ol ° n érasiaml ardrsédimentcontrol measures in a
uygulamak éDi .J e r¢is ubiriktitmek ve stream basin. Asther is to construct some
depol amak i -in yhtplie!l a structunexta stoee tamd eldposediment The

y°ntymdere havzasénda e r noogt eftective wag is to prevent erosion and
r¢s ubmlteeamBks u apol amak sedimentm tributary basins. Construction of
yapélar inka et mek ge -structurestorsiore tieedenerds artemporary

Erozyonve r ¢ s ukhoantt r o Uygulanan i nmeastre.

°nl e mkkaik ve idari ° nl e ml er Measures applied for the control of erosion
ol uk makeknkd @ I e isdamzié s | a h @and sedimentincludes both technical and
° lemleri ile oyuntu ve mecr a é s admihigrative measures. Technical methods
°nl eml eri nde(BALCI/¥®Z TIAN r consist primarily of landreatment measures

1987) and gully and streamcourse improvement
A1Tekni k ¥nleml er measures (BAIDI / ¥ZTAN
411Ar azi | sl ahé ¥nl eml él.?.'!’echnlcal Measures

Arazi és | aheé onl eml er i ni%l1LandJreaimentM St t a

bozul muck dengenin y e nrhedmain purpode wand-treatmehinaeasar&s
yézey akekl areénén ° n lisetm regam ia ruined nattral ppalaade,étimus
korutmas éedeéer . ¥nl e ml er redugingasariace rknoff dné prévemting soil
durumuna g°re dej i ki r .erosion. Measures are changed according to
land-use capabity.

4111Tar em Al anl aréenda
Havzal ardaki tarém ala4&'ﬂiawﬂgﬁmm§§-siye edi | e
bakl éca °nl eml er «ker i tTheefrincipal ,measweg gdcanenkbndad fdr a r
Ve S¢r¢émg, &rén r ot as wagriculturalvfields nira basirs aara aproductivei
koruyucu tareém y %2mt e agriceltural measares soiah ad strip cropping,
kombinasyonl aré i1l e - eaotour | dagricdlturep t poughirey,r gpoduct ma
ve banketlerdi{Resim 2426). rotation and mulching, and combinations of
these,as well as some types of terracing and
banquettes (Phas@4i 26).

ResimPhoto24:A n & z | Stubblesfield a( Tar € m Aggcultgrpl hilararyg s i /

Resim/Photo 25: Tesviye g rilerine paralels¢, r @ontour
plowing,( Tar é m K ¢Agricptara libeasy). /
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ResimPhoto 26: SekiteraslafBenchterraces ( Tar e m WKgidulgualiiiararng.s i /

4112Mer a Al anl arénda 4.1.1.2 In Pasture Areas

Mera ol ar ak ésl ah e d i Thee magnk method auged line aredse thake are s
metd,er ozyona engel o | a bthoughtcte be amielioratedt ag pastmrg s to
tesi si vV e a}t akinmiabk E [ eestablish Bosa for prevention of erosion and to
amé-eésl ah hendekl!l er i, mantam vti Aclgeving ¢his gdal invpeactice
tekneleri, °r me - i tl e mvohges soine physical kesaeitions Such as ml
yanénda, otl andeéer ma g imelioratiory trenchesgrading witcheesnlarelr i
kontrol l ¢ vV e d°n¢ kK¢ ml asing t and t kndting g ifehcies; icdltaral i
°nl eml er uygul amada pregautibris a sich mask tgedneng; and
(Resim Z-28). administrative precautions such as controlled

and alternate pastura@féhotos Zi 28).

ResimPhoto 27-28: Meralardaot °r t ¢ s kpmurgaile ge | i /Ravetopmentf pastures
by grass vegetationprotection,( D S K achivwgi v i /

3.3.120r man Al anl ar énda 4.1.1.3 In Forest Areas

Or manl ar akar su a k é mdrestr regulates rideg, Hosv: brel rprevents
takkénl are ve kumaaldl é jfleodirtgmandanought. &rgst adso serves as a
yé¢zey ve yeralteée sul afilter fovtee natuaal sunfateéand amdérdgrdurad r

doj al bir fitre g ° r e water rgs@ues land hazaidau$ veaste, edutes r
yojunl uj unu( ¢aDdaAlKt/ e r K I WVHEA / density of pollutants, etc.
ROTHERHAM/ KNCE 2010) (¢OLAK/ KI RCA/ ROTHERHAM,

2010)
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y erozyonuna uj r anbekorest areabthat Have lost thdir yegeiation
e y a da t aomaame n pailyaoy totally asia kesult of surface erosion
aénmeénna | man y ° n thaventoebe takeh ender protection by forest

| nomas i teraslapasak development methodsr by afforesting with

rel maseée ve k ®rracing.alhe adil of &ha steepaslbpgsnomsach €
. Byl e al anl adaadp whers topsdil ¢ pnovaljleé is pratectedk e
di k yama- | ar é&n d ay knittedefencés Rnao9p  iadditioa, rthie e
n korunmas®. s afudiea nteat hayeR been mdone2 on the
z or man arehabilitateoom and @notection of deteriorated
nu vV e k dorest landsars applied (QGMe1R8)a | ar é

x - X

COQ@D®MTSO® ' T33O
—T oo

cCor>FTo0Q@ Q@Y X<
m_.g_\_)

<KO<O—D/M® — D
QT T O T VN

ResimPhoto29:Di k yamaad awelaajta- | andeér faesiontoetroler ozyon
in steep slopes by terraces and afforestatfod E M anchivé.v i /

T¢er Kdieye bar aj havzal arTkeenpdnaary method mwspwent of erosion in
°nl emek i -in en - 0 k danubasine méTurkew is ajfdtestinge suitable
havzada wuygun al anl ar @amas intebasinam da¥ingévhten ansl soil by e
ter as yaparak suyun ve huidipgrteardcésfPhdk@&ir3a).n maseder

(Resim30-31). In the past, in collaboration with DSand
Ge-mi kte or man kur ul u HKolest r iastitutiens, Dr&fdfestatienb iprojécts | i
leyander e havzal arrégrmrsda adasignedyto contrebeosion andsedimentin
kontrol amaceyl a a] a -theatnbdtaryr basins hawe | seowmsutcassfd
yapél mék ve bakar él é sresults.-| ar al enméxt ér .
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¥ n cBefodre

SonraAfter

ResimPhotos 30-31:Uluborlubarajha v z a sjéan-dlaa midosestatiaih Uluborlu dam
basin,Isparta( OGM aarchivie.v i /

2003 y Dleévrl cea Su Kk | la 2003, a Gaopertion protocol was signed
Mederl &7 ¢, Or man G e n ebetweeM ¢thk ¢ Gehegal Rirectordtee of State
Aj a-l andérma ve Er o z yHydrauli Works the Ganeral@érecterhte of
M¢ dlgad] ¢ arasénda, ° Eoeektry, i dnd ¢he Gdmexal @Djrectorate of
havzal arénén aj a- | an d afforedtatioa ané Erogiona&oné&al in arder boi r
protako | i mzal anméxkt ér-. Bpwovidk aaffoseatationg espe@id@lly in  dam

202 yel |l ar ¢ D8 Ka3 @&0dha basins. As a result, during the period 2003
aj a-l andér Resiny&3V)e | mé k t2012 a total of 30 300 hectares were

11 Ocak 2012 de, DevPd{ 0gqs FRAOIRNY.DSK, o

Mederl ¢7 ¢ Ge n edr maMrg, d ¢ Oh Jgnuyary 11, 2012, a new cooperation
ar as €lpachjave yander e h av z a pratoc@ rwdsa signed between the General

aja-landér ma v eprojaeri o z yDirattorate oftState Hydraulic Works and the
yapmak i -1in yeni ¢bi r GeneralDirectbratg of Fonestry in orklen to
i mzal anméxkt ér . perform afforestation and erosiontrol

projects in dam and tributabasins
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ResimPhoto32Bar aj rezervuarl ar éné kerlemarkalia-rié
Afforestationworkscarried out to protectreservoirsof dams.

30/03 /2007

(. ou 0472007

|

R

'S

04/04/2007

ResimPhotos33i35:Ter as, aj a-1 ande¢eKranpau,| ubkaakVemmcdyvaer atjaék s e
afforestation, maintanencand stone barrierKapulukayadm  Kér & k k a | aechive ROD3.K ar ki -
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(2008)

e

37 (2009 S

38 (2012)

Resim/ Photos 36-37-38: K € | a vbuazr | ay havzasaéehdaabwaxesamd ve aj
afforesration inK € | a dambdsigK a h r a ma, (Emadrodvka n

ResimPhoto39: Birecikb a rhaaj véz ateréswvedfaa - | andeér ma/
Terrace and afforesrationin Birecik dambasin k a n | ,§Eurrdf oaM.a n
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Akarsu kendrar éndaki s u k & yRpariancarebsaatr séreany edbea are extremely
hayat é, bi yol oj i k - e« impadrtant forkwildlifes biedivdrsity,yaauatic m,
Kirl i1 , sul ar en f i life rpeeleatingnevater polieitiont avat&ré n |
et kil er i n azal teél ma sfigratidna &néd neducidga the sftuenceda r e
°neml i di Bu nedenl efloqud. Bharéfaemia theplannihgasmge ofdhe
akarsu kéyeéeséndakineéear niaest] tkerstreanfiesige showddybé separatethas
ol arak ayrél mal e ve biuintdlearwaat ewry gard gaenalod r tvhi
mal ar

keseéetl a det ay | & restilictonsakd prapticea should heptahnéddre r
(Resim40-42). detail (PhotoglOi 42).

—_——)

i
n
r
é
y
a

ResimPhoto40:Sukg ér m g heederdForestof water edge,

Tezsream Ay b aSnb@E ¢ av u kK 0 ],2010) M.

ResimPhotos41i42: K- me suyu al ma ,Teapréikingwater m@akab a s é
structure andupstreamTez ream Ay bast €, Sinop, (¢avukojl u,
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4120yuntu ve Mecra | sl dh2eGully and Streaimeourselmprovement

4121Bi t ki s el ¥nl eml er Measures

Ej er koruyucu bitki O#'}'Zglms%ﬁéQ@—M?) oyunt uyu
°nl eyemiyorsa, bitki IfPprotecive vegetgbke paver caobimpiovea k
getirilmelidir. Bu a mandl peevemt @uly &osiing wegetateven covelf a
ve -al &ultlahelkeéer. EJ] emusti bk | established prtifieiadtly. For this
nemi bakéméndan uy g u pusgpase, fastsowing lgcal traes and brushes

ol duk-a et ki IBiunwen ekamrammndigddt if climate is suitable for soil

tabiata uygunRebm&-44)u y g unhostme, dhé rmethod is very effective and
ecawomical. In addition,it is a convenient
application of nature (PhotoSi#4).

ResimPhoto43-44: Bitkiler ile oyuntués | &GulBy reclamationby plants (OGM ar k arehive)

4122Yapésal ¥nlemler 4.1.22. Structural Measures

Yander e mecr al ar @éndaki Strociuall meadurasare takgna tm acentrol
g°-mel eri, heyel anl ar erosiok aapdsédenkntion |resuitinga frotha k i
f i zi ki damakaynaklardaa erozyon ve washouts in tributary river basins and slope

r ¢ s u blantrmek kontrol etmek ve areas vulnerable tandslides, earth slidings,
depolayaak b ar a j ve g°l et r and ehysical a@econmposi@onsain rooky areas.
mansabal | ak maséné engel | eTmesk measnees ageydesgned to protect dams,

pond reservoirs, andbwnstream aredsy
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yapésal ©°nl eml er al é&n npakentiag] écontroling, and storing the

Oyuntu ve mecralarda erozyon ve¢ s u b a $ediment

hareketininufinheantd8r pPaegentigg erosion argedimet movement in

il e dere yatajeée dir encguliea arassieathaursese s grequitedl toma
gerektirir. Bu sonucu elde etmenin bir yolu  establish the balandeetween water abrasion
der e yat aj e ej] i mini dng streambed kegistanceneOvdytd gchieve e
suyun heze vcg dgkeraderthisal®aug s to lower streambed slope, thus
amaca ul akma&r ei - ma c ryaadecreasingdvater velocity and abrasion power.

-eki tli e Kilel, Iteesip ,bentlers | a Mo accamplish thigim, a wide range dills,
taban kukakl aré ve bi check damssedimanistarageddms,ground Di
bir y ol i se boyuna vy agile laad dwarh kwalls eatee budtk ind e r
yatajé direncini art érsmekcourses.hE other ways to increase
Ejer havzadan ¢ &ubnnds K | H@] sﬁ_eambed force by building some
edil emiyor sa depolanmgng@'nalatrg‘ﬁug;eﬁ'f;l(;r, b u
ama-1 a i nKa a teip bentteri y dfpsédimantgenerated in a watershed camt
denirKé s aca bala&dapadekae € be controlled, it is thought that deposited
41221EKi kIl er sedimens for this purpose, constructed

structuresare calledsedimenistoragedams.
Yaj ex ] h akV_Z al Ia re nhd a o Y\Nflbﬁeﬂyblﬂnm@riﬂe the‘f@str@tpré@%eﬂow._ )
i -in itkisel, ahkap, rry. tack, argir, mi
fildofer erikier kullddeatdls “Noveat oyuntun
dur umu, mal z eme kery na Brush,rweqd, dtycsioneaasamry, gabions,
dur umu, ul akem ve ekoandmixed sillk @& ksed tb prevent gglies ire
inka edil ecek exi k t i pcatchmentarehsi The type of sill to be built is
selected based on current gully status,
material resources, soil moisture condition,

Uygun tak mal zeme k és gadndp@tatiohandlecdomomio domdBiohs. Zz o I,
ancak bitkisel malzeme elde edilepor ve

oyuntuda yeterl:i sézé-ﬁ‘—'iﬂ@i’@uyu var s a, oyunt i
erozyonunu °nif kaek Bu iThenegaeepsaithbde stone materialatttare

-Canl é@ Exi kler

i -1in genel l i kl e s°j] ¢t scarcé eéamdl edificult koe zrankparf, abut g
esnek bitki terl eri k wdgétadive entaiemal cat) yoey oldtameda dnd |
ve -1ift séra kakeki ke 8Bppliagwatkrisyrsopgk in @ gullyaSuch sills
Resim 4-46). are built to prevent gully erosion. For this

purpose generally resilient plant species are
used such as willow, hazelnugnd alder,
among others. In applicatiorhdy are built as

a single and a double row of pil€Big. 3,
Photos &i 46).

Yo 75%0 75 A-A Kesiti / Section A-A

B-B Kesiti / Section B-B
Z . (7

Plan 400 . 30.08-0.10
— A
o
B S
- S 4
ot H H RO
-y T -:g"',,’) ............ " o =)
W ;‘L‘f: B e -

vV

A
1y 2

k e KFigl3/¢ i 4e trkaa z e-& lex@i/Skrub sill with double row piled.

27



ResimPhotes 45-46: K a z e&kIbd&d, Tka Kk o | u kg 9Shrabsili with piledz a s €
Basin of Taoluk pond Afyon, (Bulut M.).

-Kurutak Exki kl er -Dry-Stone Silk

Bu - exkit eki kl er f a z | &his tgpk & mlEissmostly usecwheétigere is
oyuntul arda kul |l anél é rnbtaextensive rknsffeik Igulliksl #sr heigh? 1
ge-memel i dir. Bu emi kI shauld nohbe enoreetian 2. wifterkhiese gills s o0 n
s ék s ék g°zl enmel i v &re bujltetheg ghouyd e reqularlyt mreomtored
edilmelidir (Resim47-48). and if necessary repaired (Photd@$48B).

ker aablkdr alelr®tNagztinddm Ay
(D S¥& « arghive).
44
T ak ogf U &atviz Basig df Taoluk pond,
Afyon, ( Bulut M.)

Resim/ Photo47-48: Oyuntuerezyonunurkuruduvarexk i k1 er il e °nl enmesi [/
Preventinggully erosion bydry-stonesills, ( D S Kvi/achiwe)i
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-Mi ks Exki kil er -Mixed Sills

Genelli kl e miks exki kl &enerallk mixed sdleare builtrmdange gulies n
pahal é vV e t ak €nmas én énd snalbtributares, d sandiand cesngm &e
zamanda akeéeznl amenhn s, ulléapensieejar@ transportation is difficult, while
b¢yeék 0y u n tyan dereterdek o Kk @ kat the same time marum runoff reaches

edilirler Yée¢ksekl i k1l a520 ) /ms. dEmeiy¢ kbhealght
ol mamal edér .akYalp €l gamlé ahan émeters. For endurance of structures, it
dayaneéekl é ol mase I - 1 nis preferred tha a veeir seatisrélpeortaeed c i h
edilir( keki I 4) . (Fig. 4).

Enine Kesit
Cephe Goriinisii / Elavation Wiev Cross Section

Harch % 30
Mortared 30 %

LRI
Farwa gy

J EEFRFFFrre

Kuru / Dry

k e K Fid. 4:Miks ex i Mixédsill

-Fildofer Eki kl er -Gabion Sills

Fil defer e keirkilne r motleol z (edmbrekdd rare duilt by filling wire netting
dol durul ar ak ekKi k K e k With rubbke and fgrmiagnitl as sill nF@rstheiy | e
yapélerl ar. Knkaat | arcenstddion, tmeoatlvantage id thbey use € n
kull anél maseé@ bir a v a ndnlg jultble,rbut thep are reotkprefdrred ddetd e
I K-idiefril eginin y¢ksek the higmdaboar casteotl @msirugtiamed the
fazl a tercih edi | me z faet that theyArgquentty aced t® Bekrepaied k
onar éeml ar éirr.ger ekmekt e d4.1.22.ZCheckDams

4.1.22.2 |slah Sekileri The most effective reclamation technique is
Yan cer el er de taban e ] ipmeMerming nerosidry, trgugle deerkasing th

suyun heézeéenén, d ol ay é sdafynyg and swater¢skdeck byeredycing ghe ¢ n
azal tel maseé suretiyl e bottoevcsloped d tributarkes. Toeacconplisio, n u
°nl emek en et kild@ é s | sinyle at stdpped structuresalldithorizomed - | &
dere eksenine dik ol arstukturdsare kailt \eedidgally ¢éorthe trieutary y a
kadene | i yapél ar a e n axis.eThe most effeddivie &arizontal structures
deni | mektedir. Eni ne yaephedk dame(Rig.®n et ki | i ol
i se éslah sekileridir (keki.l 5) .
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Sediment

Gowvde Kanat Duwvari
Body Wingwall

Diisii Havuzu Kanat Duwvar
stilling Basin Wingwall

{ istifli Tahkimat
Placed Stone Pitching

k e KFigl5/D ¢ khavuzlu Islahsekisi/Checkdamwith stilling basin

Islah  Sekisi s el der el er i n @& echeckt dalm asna single or systematic
korunmasé, g°%-¢nt ¢l ¢, stluduyeefdr preséngng tkeegyoand afrtogrent v
y ama - etekl erinin des tsteeénis;esuppatsg sliding, asinkang shpresk ¢
takénémenen azal teél ma saad slopedaailudes; reflugizgl cageabfatheé n t
uygun vyerlerde depol abemhamsmé& oma staringé gdditonal effasives
yatakl aréenda yapél an maekeriyal dan Bkiui t adbilzei a
(sistemati k) ¥REEEKOI & 2ABNi r (G

2005). Thereis a large variety of check dams, based
Knkaatl ar énda kul | an édndhe kindnohnhatersaihusey &or comstuctien,
karjir, bet on, a h k ap, suchiasnma%ohrg rconcrekeatimdar, rgabisna v a
toprak g i b i geni kK -sekislerit | i &and &atthefill watts anasbnry spillwayln our

var JEkemamrdeok kul | an édoanty, timeanostsedmreaterials ammasonry

kargir ve betondufResim49-50). and concrete (Phota@®i 50).
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©co ' ® O

Resim/Photo49D ¢, K ¢, hlargluestalhsakm Il rl a ma(l\/tasonnarycheckdamthh
stilling basin, Irlamaz dream Turgutlu,Manisa (D S & K /ferchive).

ResimPhoto50: D¢ K ¢ beton&lahsekisi, Manahoz deréConcretecheckdamwith
gtilling basin Manahoz seam Bekk©®°y, @rkaamzv@n, ( DSK

ju kez tersip bent | €e man fenctidnaofheck daasswhichane € s

kil erinin an adldkzm k s ifrggoently acontused withsedimenistorage

rde ve membaya do]j r damshre protecting the lground andeskose$ @&

i nde, dere taban ve skeanys@rbnaarogsiondy takmg ungeo cordrol k &

rumak, oyul mal ar s o ghopec wreckagesu ana slidesy @sulting from

-mesi vV e heyel anl awashoutskirotha buildihg area laitd émithen a
makt ér Bu ana f on k scertain mistanceéupstreaney raléo aver a ;

these main functions:
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U0 Beyeék boyut !l u yat ak To wgtgpk then gnaverme of large
hareketini durdurmak dimensioned bed load

G Belirli bir mesaf ede; blRedtheblopddr theBireBrh for a

derermek, particular distance
i To Ergvgrﬁhékeedi%%’r@d'm'ateria| in

. ) _ the ground of the stream from removal
U Daha yukar edragns ulgatl @ c e k

durdur mak ve bir kés theTo stopdhespdirienithatackmes from
0 Daha yukareda yapeéel mé Iypst@egnargpétﬂr%a}pgrkoglq(

U Der e tabanénda -%ke
yeni den takénmakt an

ol an diJer tesi sl @r®form &pasisé thé dther structures
ol ukturmak, that are built upstream or are to be
a Bir mi ktar suyu g e - puilt | ol ar ak

depolamak. .
0 To store an amount of water

Ancak esas ama-1ar é, °ncetéirrﬁ)d}ar”9_-éklandé]é gi b

topraje ol duju yer de tutup, akénmayeé vV e
takénmays whatkkiumunu ©°nl emek it was.explained before that the

|l sl ah sekil eri der el er de maroparpokensutakeep theaspil ordtloe] a
dengeyi es ki hal iremie g et igownd etk prévent aenoding ° and
yaparlar(Resim51). removalin other words, the forming of
Lokal kéeyé ve mecra er ozys%d'rqnﬁnlll &:hegknqamsmge?(lalml byi n

m¢enferit €sl|l ah(Resink2t | er |

restoring th§. estroyed = natural
53). Sistemati k éeésl ah seki

equlifiym of g girgam (PRORA), ¢

kéyé veemeauauePnl emek i Préeventing localastreambeshd bank

edilirler (k e k , Resimbd-55). erosion is achieved lseparated check
dams (Photos52i 53). Step damsare
constructed to prevent streambed and
bank ersion along the stream
(Figure 6, Photos% 55).

ResimPhoto 51:Kont ur Il u ésl ah seki si ile derelerde,tab
¢taml ég° ze blluderd Peevehtiagrbedhabrasion and slope failure in stream by check ddm wit
contour check danGr eat stream of ,¢&mkehYie ®Gamalsasi(B¢ mer
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ResimPhotos 52i153: Lokal v&kéyeécra erozyonuhu ©°nl emek
sekileriSepaated check dams constructed reyent local streambed and bank erosion

k e kFigurd 6:Sistematikaslahsekileri/Step Dams

Il sl ah sekil eri nitémdy. ¢ k sTagk Height d cherle damd id genetall§i 6

Dereboyunca ka- adet s i smétersriihetnunkber efstepadamsshatkshosld

inka edil eceji aka]j éd abeiconstructed dlongkthe estreine is ealpulased €
using the following equation:

S=(ai b)/h

S=(ai b)/h
Ekitlikte,
Ss stemati k seki sayés«‘-ﬂ\’her(eadet)
aamevcut mecra ejimine Sdzlnymb%rpf&t?pndan}s ( m)

b=denge ejimine ait ord {;\:neéiﬁting(slprpf ordinate (m)
(m) b = balance slope ordate (m)

h = height of step darfm)

h=se ki yckseklifi
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