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Bulytiklerimiz “Su gibi aziz ol” derler. Tim varliklarin yasam kaynagi olan
su, alternatifi olmayan, hayatin idamesi icin “olmazsa olmaz” bir
nimettir. Suyun gelecegiyle ilgili endiseler kiiresel boyutta her gecen giin
artmaktadir. Ulkemiz ve diinyadaki yiizey ve yeralti su kaynaklari; dogal
hidrolojik sartlardaki degisim, diizensiz kentlesme, asiri nifus artisi, su
kaynaklarinin adaletsiz dagitimi, sera gazlarindaki artis ve asiri
sanayilesme gibi nedenlerle giin gectikce artmaktadir. Bu sebeplerden
dolayi, su kaynaklarinin devamhhg icin, egitim faaliyetleri ile halkin
bilinglenmesi, suyun tasarruflu kullanimi ve uygun teknolojilere yonelik
arastirma gelistirme calismalari yapilmahdir.

Aksaray Universitesi olarak, bélgemizin ve {ilkemizin sorunlari karsisinda
yapici ¢6ziim Onerileri liretmek, en 6nemli hedeflerimizden birisidir. Bu
baglamda, Universitemiz Mihendislik Fakiiltesi Jeoloji Miihendisligi
BOlimU tarafindan diizenlenmekte olan Baki Canik Su Medeniyeti
Sempozyumu’nun bélgemiz, tilkemiz ve gezegenimizigin yararh sonuglar
dogurmasini temenni ediyorum.

Konularinda uzman akademisyenlerin ve arastirmacilarin katilimiyla
Universitemizde  gerceklestirilen Baki Canik Su  Medeniyeti
Sempozyumu’nda sunulan bildiriler ve yapilan tartismalar, ilkemizin bu
alandaki sorunlarina ¢6ziim bulunmasi konusunda vyol gosterici
olacaktir. Sempozyum bildiri Ozetlerini iceren bu kitabin bilimsel
anlamda ulkemize 6nemli bir katki saglayacagina inaniyorum. Basta
dizenleme ve yiritme kurulu Uyeleri olmak lizere, sempozyumun
dizenlenmesinde emegi gecen herkese, sempozyuma bilimsel
cahismalariyla katkida bulunan degerli akademisyen ve arastirmacilara,
maddi destek saglayan tim kurum ve kuruluslarimiza en igten
tesekkirlerimi sunarim.

Prof. Dr. Mustafa ACAR
Aksaray Universitesi Rektori
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Baki Canik Su Medeniyeti Sempozyumu(SMS’13), Aksaray Universitesi
Mihendislik Fakltesi Jeoloji Mihendisligi Bolimi tarafindan lisans,
lisanslistl ve profesor diizeyinde toplamda binden fazla 6grencisi olan
Tirkiye'nin 6ncl hidrojeologlarindan Prof.Dr. Baki Canik hocamizin
anisina diizenlenmistir.

Sempozyumun amaci, Tlrkiye’nin su ve suya bagl enerji potansiyelini
degerlendirmek; giderek yayginlasan su sorunlarini belirleyip, ¢6zim
Onerileri sunmak; eski ¢caglardan beri suya tutkun insanimizin eseri olan
su vyapilarinin tarihsel gelisimini, su-enerji-saghk ve surdirulebilir
kullanim arasindaki iliskiyi ve (ilkemizin ekonomisine saglayacagi yararlari
bilimsel verilerle ortaya koymaktir.

4 giin siirecek olan sempozyumun ilk t¢ glinlinde 20’si poster 69’u sozlii
olmak lzere toplam 89 sunum gerceklestirilecektir. Sempozyumda su
yapilari, su-enerji, su-saglk-cevre gibi tic 6nemli konu ele alinacaktir. Son
gilin ise, Nevsehir - Nigde yolu lizerinde, Gore kasabasinda bulunan 5 bin
yillik Hitit Karizlari ve Damat ibrahim Pasa Su Yolu, Narligdl jeotermal
alani, Aksaray lhlara Vadisi ve Selime Peri Bacalarina teknik gezi
dlzenlenecektir.

Bu baglamda, sempozyuma destek olan (iniversitemiz rektori Sayin
Prof.Dr. Mustafa ACAR basta olmak Uzere, tiim sponsor, yonetici ve
ogrencilerimiz; yurtici ve yurtdisindaki degisik Universite, kurum ve
kuruluglarindan gelen akademisyen ve meslektaslarimiz, makale
sahipleri; bilimsel sorumlulugu her ne kadar yazarlarina ait olsa da bildiri
Ozetlerini blylk bir titizlikle inceleyen hakemlerimiz ile emegi gegen
herkese diizenleme ve yliritme kurulumuz adina ayri ayri tesekkiir eder,
selam ve saygilarimi sunarim.

Prof. Dr. Mustafa AFSIN
SMS’13 Dizenleme Kurulu Baskani
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PROF. DR. BAKi CANIK
(1936-2013)

Prof.Dr. Baki CANIiK, 1936’da Niksar'da
dogdu. Ankara Universitesi Fen Fakiltesi
Tabiiye Bolimi’nden 1959°da Lisans;
istanbul Universitesi Fen Fakiiltesi Jeoloji B6liimi'nden 1964 de Lisans ve
daha sonra Yiiksek Miihendis; Fransa Bordeaux Universitesi’nden Prof.Dr.
Henry Schoeller danismanliginda 1968’de Doktora diplomasi aldi.
1976'ya kadar MTA da Hidrojeolog ve Hidrojeoloji Servis Sefi olarak,
Tiirkiye’deki sicak ve mineralli sularin incelenmesi, sondajlari, maden
sahalarinin yeralti suyu sorunlari vb. ile ugrasti.

1969-1977 arasinda Ankara Universitesi Fen Fakiiltesi Jeoloji
Miihendisligi Boliimi’nde Hidrojeoloji Ogretim Goérevlisi, 1976-1978 de
Turizm Bakanhginda, Termal Turizm Proje Mudiri olarak gérev yapti.
1977’de, Bolu sicak su kaynaklari konusundaki arastirmalari ile Dogent
oldu. 1978-1985 arasinda Selcuk Universitesi Miihendislik Fakiltesine,
Docent Ogretim Uyesi olarak atandi. Bu dénemde daha cok karstik yeralti
sulari ile ilgilendi ve Konya platosunda, diinyaca Unli obruklarin ig
karstlagsma ile olugtuklarini belirleyip yayinladi.

1985’te Ankara Universitesi Fen Fakiiltesi Jeoloji Miihendisligi B&limii’'ne
Hidrojeoloji profesorii olarak atandi. Burada Dekan Vekilligi, Bolim
Baskanligi vb. gorevlerinde bulundu. Bu doénemde, Orhangazi-Nadir
karstik kaynagi, Kirsehir-Terme kaplicasi, Niksar-Ayvaz suyu, Tokat-Pazar
Ballica magarasi, Resadiye kaplicasi, Artova-Sulusaray kaplicasi gibi
onemli alanlarda da incelemeler yapti ve bulgularini yayinladi.

Fransizca ve ingilizce bilen Prof. Dr. Baki Canik’in yayimlanmis 50’den
fazla inceleme raporu, hidrojeoloji agirlikhh konularda yurtici ve
yurtdisinda olmak (zere, 60’1 asan bilimsel arastirma ve kitaplari
bulunmaktadir. Prof. Dr. Baki Canik, 1000’in lizerinde lisans, yliksek lisans
ve doktora 6grencisi yetistirmistir. Bu 6grencilerin bir¢ogu yurtici ve
yurtdisindaki farkl Gniversitelerde 0Ogretim {yesi olarak gorevlerini
surdirmektedir.

Prof. Dr. Baki Canik, 11 Mart 2013 tarihinde aramizdan ayrilmistir.
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BORULARLA SU TRANSFERI PROJESI’NIN KKTC'NIN SU SORUNUNUN
¢OzUMU UZERINDEKI ETKILERI

The Impact of the Pipeline Project on the Solution of the Water Problem of TRNC
Hiseyin GOKCEKUS

Yakin Dogu Universitesi Rektér Yardimcisi & Tarim ve Dogal Kaynaklar Bakanligi Su Genel Koordinatorii,
Lefkosa, Kuzey Kibris Tirk Cumhuriyeti

OZET

Diinya niifusunun artmasi, yasam standartlarinin yikselmesi, kiresel iklim degisikligine bagli olarak su
arz-talep dengesinin bozulmasi, ¢carpik kentlesme ile endistrilesmeye bagli ortaya ¢ikan atiklarin sebep
oldugu Kkirlilik, ekosistemlerin bozulmasi ve yanlis arazi kullanimindan dolayl diinyadaki su sorunu
artmistir. Sonug olarak, kiiresel 6lgekli bir su kriziyle karsi karsiyayiz. Kiresel iklim degisikligi etkisiyle
meydana gelen uzun sireli kurakliklar olumsuz etkilerini diinyanin bir¢cok bolgesinde oldugu gibi
Akdeniz Bolgesi'nde de hissettirmektedir. Son yizyilda, kurak, yari kurak iklim bélgesinde yer alan
Kuzey Kibris Tiirk Cumhuriyeti’'nde (KKTC) g6zle gorilir sicaklik artiglari yani sira yagis oranlarinda ise
% 25’'den fazla azalma gorlilmustir. KKTC'de azalan yagislar karsisinda su ihtiyacinin neredeyse
tamaminin yeralti suyu kaynaklarindan karsilaniyor olmasi (%92 yeraltisuyu, %5 yizeysulari ve %3 ise
deniz suyu aritimindan) nedeniyle, zamanla yeraltisuyu seviyelerinde biyilk diistsler kaydedilmis,
buna bagli olarak da 6zellikle kiyi akiferlerinde 6nemli tuzlanma sorununa yol agan deniz suyu girisimi
gerceklesmistir. KKTC'de 6zellikle kiiresel iklim degisikligine bagh olarak yasanan uzun siireli kurakligin
bir sonucu olarak Ulkedeki su arz-talep dengesinde de biliylik bozulmalar meydana gelmis, tlkenin su
bltcesinde ciddi agiklar ortaya ¢ikmistir. KKTC sadece su kithigi degil su kalitesi ve yénetimi sorunu ile
de karsi karsiyadir. KKTC'de uzun bir sliredir yasanmakta olan su sorununun ¢éziimiine yénelik birgok
olumlu adim atilmis olmasina karsin Ulkedeki talep karsilanamamistir. Gelecek 100 yil igerisinde
bulundugumuz cografyada durumun daha da kotilesmesi bekleniyor. Bu durum ise, Turkiye’den
KKTC’ye borularla su getirme projesini zorunlu bir ¢6zim alternatifi olarak giindeme getirmistir. Bu
galisma U¢ ana unsurdan olusmaktadir: a) KKTC'nin su sorunu; b) Su sorununun nedenleri ve bu
zamana kadar alinan énlemler c) Turkiye’den KKTC'ye borularla getirilecek 75 milyon metre kiip suyun
adadaki su sorununun ¢6zUmu UGzerindeki etkisi.

Anahtar kelimeler: Su sorunu, kuraklik, su transferi, su borulari, Tirkiye, KKTC.

ABSTRACT

Water problems on a global scale have increased due to the increase in the world population, the increase in the
standards of the quality of life, the imbalance of water demand and supply due to the global climate change, pollution
caused by industrial and urban discharge, the degradation of ecosystems and wrong land use. As a result, globally we are
suffering from serious water crisis. The effects of global warming are felt worldwide as well as in the Mediterranean
region. Cyprus is located in a semiarid and arid climate regime and the Turkish Republic of Northern Cyprus (TRNC) has
experienced an increase in temperature and more than 25 % of a decrease in precipitation during the past century. Excess
water withdrawals in order to meet nearly the whole of the demand from groundwater resources, aggravated the sea
water intrusion on the coastal aquifers and depleted the interior ones. Therefore, the ratio of demand/supply in the
country has increased resulting in significant water imbalances in the country’s water budget. The TRNC is experiencing
not only water quantity problems but also water quality and management problems. Alternative solutions have been tried
to reduce the water stress in the aquifers but has been unsuccessful to meet the demand in the country. The situation is
expected to worsen during the next hundred years. The “Pipeline project from Turkey to Cyprus” has become a must and
not an alternative solution of water scarcity for the TRNC. The presentation focuses on the 3 main aspects: a)Water
Problem of the TRNC b)The reasons of the water problem and the precautions taken up until now against these problems
c)The impact of the pipeline project which will transfer 75 MCM of water from Turkey to TRNC on the the solution of the
water problem in the country

Key words: Water problem, drought, water transfer, water pipelines, Turkey, TRNC.
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GECMISTEN GELECEGE ISTANBUL’UN iCMESUYU SORUNLARI VE
COZUMLERI

From Past to the Future Portable Water Problems of Istanbul and Their Solutions

Erdogan YUZER

iTU Jeoloji Mithendisligi Bolimii Ayazaga kampusii, Maslak, istanbul

OZET

istanbul, sadece Tiirkiye’nin dnemli sehirlerinin kavsaginda degil, Avrupa, Asya ve Afrika kitalarinin da
odaginda bulunmaktadir. Olaganisti dogal glizellikleri, ihman iklimi ile ylzyillar boyunca birgok biyik
uygarhigin yerlesim yeri ve merkezi olmustur. istanbul’'un su ihtiyacinin karsilanmasi icin yapilan tarihi
su yapilari (cok kemerli akidukler, kopriler, su kanallari, yeralti sarniglari) evrensel bir kiltlir mirasi
niteligi tasimaktadir. Roma, Bizans ve Osmanli dénemlerinden kalan bu tarihi su yapilarinin bazilari
bitin ihtisamiyla ayakta durmakta ve halen hizmet vermektedir. Giinimiizde istanbul’un su ihtiyaci
ikisi dogal gol, besi insan yapisi (baraj rezervuari) olmak Uzere yedi adet su toplama havzasindan
karsilanmaktadir. Terkos ve Biyilkcekmece golleri ile Sazlidere ve Alibeykdy barajlari Avrupa
yakasinda, Omerli, Elmali ve Darlik barajlari da Asya yakasinda yer almaktadir. Bunlarin yani sira
Istranca dereleri Uzerindeki Pabugdere, Uzundere Kazandere barajlarinda toplanan sularin da
takviyesiyle istanbul’'un giinimiizdeki 2 milyon m*® kadar olan su ihtiyaci ancak karsilanmaktadir.
Yukarida adi gegen su havzalari istanbul ilinin %46’sini kaplamaktadir. Bu havzalardan yilda 750 milyon
m? su saglanmaktadir. Bu miktarin %22,7’si Omerli, %15,6’si Terkos, %11,6’si da Biyiikcekmece
gollerinden karsilanmaktadir. Geri kalan yaklasik %50 kadari da diger havzalardan ve yeralti sularindan
elde edilmektedir. Yeralti sularindan karsilanan miktar %5 kadardir. istanbul’un énlenemeyen niifus
artisina paralel olarak gelisen su ihtiyacinin saglanmaya ¢alisildig bu su havzalari, ¢ogu altyapidan
yoksun yasa disi yerlesmelerin dogurdugu ciddi kirlenme tehdidi altindadir. Gelecekteki niifus artisi ve
yikselen yasam kalitesi de gdz 6niine alinarak istanbul’un uzun siire (40-50 yil) su ihtiyacinin
karsilanacagi Melen Cayi Projesi tamamlanmak tzeredir.

Anahtar kelimeler: Yeraltisuyu, tarihi su yapilari, icme suyu, su kirliligi, niifus biiyiimesi, istanbul.

ABSTRACT

Istanbul, establishes the link, not only between cities in the Turkey, but also continents Europe, Asia and Africa. Also with
distinctive natural beauty and moderate climate, it has been the location of large number of civilizations in the world
history, along centuries.

Many historical water structures in Istanbul constituting universal cultural legacies of the last 2000 years and some of
which remain functional today, has made Istanbul into an open-air museum from this viewpoint. In Istanbul there are
many historical water structures (i,e, multi-arched aqueducts, bridges, water channels, under ground cisterns) from
Roman, early Byzantine and Ottoman periods which still carry great beauty and function, today.

At the present, two natural and five man-made water storage (reservoir) exist in Istanbul. On the European side, Terkos
and Biiyiikcekmece lakes, Sazlidere and Alibeykéy dams take place. On the Asian side, Omerli, ElImali and Darlik dams are
major man-made surface water reservoirs. Beside these reservoirs, Papugdere, Uzundere and Kazandere dams which take
place on Istranca (Thrace) region support also Istanbul’s today’s water demand, which is approximately 2 million m3/day.
Major water resources basins which mentioned above, cover approximately 46% of the surface area of the province of
Istanbul. They provide 750 million m*® annually, which is equivalent to 72,4% of all water resources currently available.
22.7% of the water supply is sourced from Omerli, 15.6% is obtained from the Terkos, 11.6% is coming from Biiyiikcekmece
basins. The remaining 50% obtained from the other basins. About 5% is obtain from groundwater.

Most of the illegal settlement without the basic sewerage facilities are on the major water resources basins. Some of these
occupies up to %40 of the total water resources basin. The large puplic capital improvement projects such as Trans
European Motorway (TEM) and bridges crossing the Bosphorus contributed to the trend of illegal occupation of these
public lands in the water resource basins. This illegal settlement creates very severe water pollutions problems.

In addition to the increasing number of inhabitants in Istanbul, improvements in the quality of life have also resulted in a
significant increase in the demand for water. The current water supplies in Istanbul have fallen short of satisfying the
increasing demand. New projects are being initiated for the purpose of bringing water to the city from neighboring
provinces. Especially with the Melen River Project which is under construction, potable water demand of Istanbul will be
solved for the future 40-50 years.

Key words: Groundwater, historical water structures, drinking water, population growth, water pollution, Istanbul.
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SULAR, YOLLAR VE TARIHI KOPRULER

Hydraulics, Roads and Historical Bridges
Halide SERT

Tarihi Kopriler Subesi Midurliigu, Sanat Yapilari Dairesi Baskanligi, Karayollari Genel Mudurligi, Ulastirma,
Denizcilik ve Haberlesme Bakanligi, Ankara

OZET

Yeni yollarin ve koprilerin yapimini gerceklestirmesinin yani sira, kiltlr tarihimiz agisindan blylk
Onem tasiyan tarihi képruleri de hazirlayacagi ve hazirlatacagi projelere gére onarmak ve bakimlarini
saglamak, Karayollari Genel MudurlGgl’nin asli gorevleri arasinda yer almaktadir. Yizyillar boyunca
bircok medeniyetin gelisimine taniklik eden Anadolu; toplumlarin haberlesme, askeri, ticaret gibi
ulasima dayali gereksinimlerinin saglanmasi amaciyla bir ugtan bir uca yol aglari ile 6érilmustir. Bu
sureg icinde, ulasim sisteminin pargasi olan kopriler de; ticari, iktisadi, askeri, sosyal ve kiiltirel
konulara hizmet eden yararli yapilar olarak, zamanla kiltlr tarihinin tamamlayici bir unsuru haline
gelmislerdir. Bliylik boélimiu 1.Derece deprem kusag lzerinde yer alan llkemizde, Tarihi Kopriler
Envanteri'nde Aralik 2012 itibariyle: yurt iginde Hitit, Urartu, Roma, Dogu Roma, Selguklu, Osmanli ve
Erken Cumhuriyet Dénemlerine ait toplam 1646 adet tarihi kdpri bulunmakta olup, bu kopriler
malzeme kullanimina gore; tas (1568; 21 adedi tas ve tugla almasik), ahsap (24), demir (29),
betonarme (25) olarak gruplandiriimaktadir. Yurt disinda ise Osmanli Dénemi’'nde insa edilmis -
¢ogunlugu Bosna-Hersek’te olmak Uzere- 307 adet kopri bulundugu tespit edilmistir. Bu bildiri
kapsaminda anlatilan ve yapildiklari dénemin mimarlik-mihendislik birikimini yansitan ulagim
sisteminin pargasi su yapilari tarihi kopriler; dogal kosullarin yani sira insanlarin sebep oldugu yikici
etkilere ragmen, gerceklestirilen restorasyon ¢alismalari ile ayakta kalarak, sosyal ve kiiltiirel konulara
hizmet eden yararli yapilar olmaya devam edeceklerdir.

Anahtar kelimeler: Su yapilar, tarihi képriler, tas képriler, Karayollari Genel Mudiirligi, restorasyon galismalari.

ABSTRACT

It is one of the primary tasks of the General Directorate of Highways to repair and maintain the historical bridges which
are of great importance in view of our cultural history in accordance with the projects to be developed or caused to be
developed, apart from the recently constructed roads and bridges. Anatolia which has witnessed the development of
various civilizations for centuries was covered with road network on one end to the other to meet the communicational,
militaristic and commercial requirements of the societies. Within this process, as part of the transportation system the
bridges have turned out to be the supplementary elements of the cultural history as beneficial structures serving for
commercial, economic, militaristic, social and cultural purposes. Pursuant to the inventory records, it has been observed
that there exists a total of 1646 each bridges in our country the majority of which is located on 1st degree seismic zone,
dating back to Hittite, Urartian, Roman, East Roman, Seljuk, Ottoman and Early Republican Periods while the said 1646 ea
bridges are classified in view of the material used in construction in the following manner; stone (1568) (with 21 each
stone-brick mix), wooden (24), Iron (29), reinforced concrete (25). As for the bridges of historical value abroad, it has been
detected that there exists a total of 307 bridges dating back to Ottoman Period, abroad - the majority of which is located
in Bosnia and Herzegovina-. Having been survived through restoration works despite the destructive effects of not only the
natural conditions but also the human beings, the hydraulic structures of Historical Bridges which are discussed within the
scope of this paper and which form part of the transportation system that reflects the architectural-engineering
experience attained within the period they are constructed, shall continue to serve as beneficial structures in social and
cultural aspects.

Key words: Hydraulic structures, historical bridges, stone bridges, General Directorate of Highways, Restoration works.
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ENTEGRE SU KAYNAKLARI YONETiMi: NERESINDEYiz?

Integrated Water Resource Management: Where are We?

Johanna ALKAN OLSSON

Centre for Environmental and Climate Research (CEC), Sélvegatan 37 SE-22362 Lund, Sweden/isveg

OZET

22 Kasim 2000 tarihinde yurirlige giren ‘EC/2000/60’sayili direktif Avrupa capinda entegre su
ybnetimine bir gergeve olusturmak amaci ile var olan direktifleri birlestirmis, suyun entegre olarak
yonetilmesi anlayisini getirmistir. Su Cergeve Direktifi (SCD)'nin getirdigi en yeni unsur nehir havzasi
yonetimidir, bu yoénetim ile farkli bolge, il ve Ulkeler arasi isbirligi anlayisi ortaya ¢ikmistir. Suyun
korumasi ve savunulmasi gereken bir kamu kaynagi oldugu dislincesini temel alan SCD’nin hedefleri:
sucul ekosistemler ve bunlara bagl diger ekosistemlerin daha fazla tahribatini dnlemek; sucul gevrenin
iyilestirilmesini saglamak; var olan su kaynaklarinin uzun vadeli korunmasi temel alarak strdiralebilir
kullanimi tesvik etmek; yeralti suyu kirliligini azaltmaktir. Yiizey sulari, yeralti sulari ve koruma alanlari
icin 2015 yilina kadar gevresel hedefler belirlenmistir. Tiirkiye’nin, su yonetimi konusunda AB hedefleri
ve gerekliliklerini yerine getirmek icin, kurumsal ve yasal dizenlemeleri uygulamasi gerekmektedir.
Entegre su yoOnetimi kurumlar arasi isbirligi gerektirmektedir. 2008 Ulusal Programi “Cevre”
bashginda,“Alt Oncelik 27.3.6 Su ydnetimi” alt basliginda, 2000/60/AT sayili direktifin Tirk
Miktesebatina “Cerceve Su Kanunu” olarak aktarilacag, ilgili AB mevzuatina tam Uyelik perspektifi
cercevesinde 2011 yilindan sonra uyum saglanacagi belirtilmistir. Bu ¢cergevede 2012 yilinda Orman ve
Su isleri Bakanhginca, "Su Kanunu Taslagl" hazirlanmis ve kurum gériislerine agilmistir. Bu bildiri,
hazirlanan tasarinin AB ile uyum durumunu incelemeyi ve Tirkiye’nin mizakere slirecine katkida
bulunmayi amaglamaktadir.

Anahtar kelimeler: Temiz su kaynaklari, isbirligi, su kaynaklari yénetimi, Dublin ilkeleri.

ABSTRACT

To promote a better management of the world’s freshwater resources requires an improved cooperation among all
relevant actors and a broader and interdisciplinary approach to water, bringing in “cultural, educational and scientific
factors, as well as religious, ethical, social, political, legal, institutional and economic dimensions” in the water
management. The UN General Assembly declared the year 2013 as the International Year of Water Cooperation
recognizing that “cooperation is essential to strike a balance between the different needs and priorities and share this
precious resource equitably, using water as an instrument of peace” (Resolution A/RES/65/154). Very briefly, not only
water availability is decreasing in many regions, but also an increasing demand for water for various reasons and for
different uses is evident. As a means of addressing the global water challenge and start to develop pathways toward a
sustainable future, the concept of Integrated Water Resource Management (IWRM), which, as used by USAID, implies, “a
participatory planning and implementation process, based on sound science, which brings together stakeholders, to
determine how to meet society’s long-term needs for water and coastal resources while maintaining essential ecological
services and economic benefits”, has been signaled a new approach to global water management, reflected in the so-
called “Four Dublin Principles of 1992”, namely, the “Ecological”, “Institutional”, “Gender” and “Instrument” Principles.
This paper aims to revisit the ‘Dublin Principles’ as the suggested holistic framework within which the world’s water
resource should be managed, and discuss some examples of problems regarding the implementation of these
internationally agreed IWRM principles at national and local levels.

Key words: Freshwater resources, coperation, water resource management, Dublin principles.
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ANADOLU’DA SU MEDENIYETI VE ANADOLU KARIZLARI

Water Civilization in Anatolia and Anatolian Kharezes
Dursun OZDEN

Yoleri Yapim Prodiiksiyon, Beyoglu, 34431 istanbul

OZET

Bazi batili tarihgiler, arastiricilar, yazar ve akademisyenler, Orta Asya insani hakkinda konusurken
onyargih bir sekilde onlarin siyah gadirlarda yasayan gdé¢men, vahsi, saldirgan, istilaci ve barbar
insanlar olarak tanimlarlar. Birtakim belgesel filmlerle de desteklenen bu c¢alisma, sOylenen ve
yazilanlarin aksini gosteren bir sonug ortaya koymaktadir. Batida bulunan Atina, Sparta ve Roma gibi
yerlesim yerlerinin 6éncesinde, Tirk insani Anadolu, Asya ve Mezopotamya’da kendi vatanlarini su ile
insa etmislerdi. Suyun var olmadigi yerlerde, su tinelleri ve yeraltini onlarca metre kazarak
yaptiklarimihendislik harikalari (Kariz) ile suyu gok uzaklardan getirmislerdir. Bu, o bdlgede bir su
kiltlri olusumuna neden olmustur. O suya sikir ki, o medeniyet ilerlemis bir tarim ile yerlesik
yasamin getirdigi sosyal bir kiiltirl ve birlikte yasama kiltirini benimsemislerdir. Onlar gorkem ve
glclin somut 6rnegi olan eski su yapilarini insa etmislerdir. Suyu Turfan havzasina getiren atalarimiz
2500 yildir Taklamakan ¢olliniin 120 metre altinda varligini koruyan 5100 km uzunlugunda yeralti su
tinel yapilarini insa etmislerdir. Uygur karizlari Gizerinde yapilan ¢alismalarimizin sonuglarindan ortaya
¢ikan yorum, ihtiyaca binaen insa edilen bu su yapilarinin mimari tasarim ve estetik goérinim ile
birlikte uygarhk harikalari oldugudur. Anadolu’daki karizlari insa eden atalarimiz, bire bir hidrolojik
hesaplamalarin, yapi tekniklerinin ve tas ustaliginin bilylk bir sanat isi olarak, essiz 6rneklerini
yapmislardir. Artik fonksiyonunu yitirmesine ragmen, Anadolu’da 6nemli sayida su yapisi bizim kiiltirel
mirasimiz olarak halen yasamaktadir. Bu belgesel filmlerin amaci, s6z konusu su yapilarina insanlarin
dikkatini cekmek, onlar kesfetmek, tanitmak, korumak; su tiketimi hakkinda bir suurun gelisimine
katki saglamak, suyun ve su yapilarinin 6nemini vurgulamaktir. Bu baglamda, insanlik tarihini yeniden
yazmak i¢cin Anadolu su uygarhginin kesfi devam edecektir.

Anahtar kelimeler: Su medeniyeti, kariz, Anadolu, kiiltiirel miras, Orta Asya.

ABSTRACT

Some western historians, researchers, journalists and academicians who think in a prejudiced way while talking about Central
Asian Turkish people use definitions like “nomadic, wild, hunting, war-like, invasive and barbaric people who live in black tents...”
There are some people among us too that believe in This study supported by some documentary movies proves the exact opposite
of what have been said and written about those people. Before the sites in the West like Athens, Sparta and Rome appeared,
Turkish people in Anatolia, in Asia and in Mesopotamia had built their homeland by the water. where the water didn’t exist, they
brought it from far away and through the water tunnels, the engineering wonders (the Kariz) that they dug tens of meters deep
underground There they formed a water culture. Thanks to water, they internalized an advanced agriculture, the social culture of
settled site life, and the culture of living together. So they became the initiators of settled site life. They built the ancient water
structures which became the embodiment of strength and splendor. Our ancestors who brought water into the Turpan Basin, built
the 5100 kilometers long underground water tunnels system situated 120 meters under the Taklamakan desert for 2500 years. As
it can be as well inferred from the results of my studies on “The Uyghur Kariz” these water structures built in accordance with the
needs, are wonders of civilization with their architectural design, aesthetic and artistic appearance as well. Our Kariz building
ancestors in Anatolia built one by one the unique examples of hydrological calculations, construction techniques and
stonemasonry as great works of art. Although they are not functional anymore, a considerable number of ancient water structures
in Anatolia is still alive as our cultural heritage. Aims of these documentary films are to discover, to protect, to introduce, to
conserve these structures, to draw attention of all, to contribute to the development of a consciousness about consuming water,
highlighting the importance of water and the water structures. In this connection, discovery of Anatolian water civilization which
will enable to rewrite the human history is going on.

Key words: Water civilization, kharez, Anatolia, cultural heritage, Central Asia
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TAS KEMER KOPRULERDE GERCEKLESTIRILEN RESTORASYON CALISMALAR

Restoration Works Carried Out at Stone Arch Bridges

Halide SERT, Mutluhan NAS, Siiheyla YILMAZ, Esat Mahmut PARTAL, Hakan DEMIRCI, Ayse AVSIN, Giil
Sibel TURAN

Tarihi Kopriler Subesi Midurligu, Sanat Yapilari Dairesi Baskanligi, Karayollari Genel Mudurligi, Ulastirma,
Denizcilik ve Haberlesme Bakanligi, Ankara.

OZET

Yeni yollarin ve koéprilerin yapimini gergeklestirmesinin yani sira, tarihi koprilerin bakim ve
onarimlarini saglamak Karayollari Genel MudurlGgi’niin asli gérevleri arasinda yer almaktadir. Tarihi
Koprilere ait envanter kayitlarina gére Aralik 2012 itibariyle, yurt icinde farkli donemlere ait toplam
1646 adet tarihi kopri bulunmakta olup, yurt disinda ise; Osmanli Dénemi’ne ait ¢ogunlugu Bosna-
Hersek’te olmak Uzere 307 adet kopri bulunmaktadir. Tag kemer képrilerde tasiyici sistem basinca
calismaktadir. Depremler, degisken su akiglari gibi yatay ylkler ise kdpri tGzerinde hem basing hem de
¢ekme gerilmeleri meydana getirmektedir. Tarihi koprilerin bu etkiler karsisindaki yapisal
davranislarinin anlasilabilmesi igin; 6zglin yapim sistemleri ile zemin, temel ve akarsu iliskilerinin iyi
tanimlanmasi gerekmektedir. Tarihi kopriilerde hidrolik kaynakli hasarlara sebep olan gevresel
kosullar; kopriilerin lizerinde bulunduklari nehir taban seviyesinin diismesi, zamanla nehir yataginin
dolarak nehir taban seviyesinin yiikselmesi, dere yataklarinin tarihi kopriye yakin kisimlarindaki
kadastral terkinli alanlarin isgal edilmesi, dere yatagi su akis kesitinin daraltilmasi, kpriniin su seviyesi
degisken baraj golii icinde veya taskinlara maruz kalmasi, tarihi képriiniin ve yakininda insa edilen yeni
koéprinin dogru konumlandiriimamasi, nehir yataginda yapilan islah ¢alismalari gibi ana basliklar
altinda toplanmaktadir. Bu bildiri kapsaminda; tarihi kopriler igerisinde sayica dnemli bir ¢cogunluga
sahip olan tas kemer koprilerde; 6zglin cevresel kosullar ile zemin-temel-akarsu iliskilerinin
degismesi/degistiriimesi durumunda olusan hasarlar, farkli kopri 6rnekleri Gzerinden anlatilarak,
gerceklestirilen restorasyon ¢alismalari paylasilacaktir.

Anahtar kelimeler: Su yapilari, tas kemer kopriler, Karayollari Genel Mudurlaga, hidrolik, tagkin, restorasyon ¢alismalari.

ABSTRACT

Apart from the construction of the new roads and bridges, it is one of the principal duties of the General Directorate of
Highways to repair and maintain the historical bridges. Pursuant to the inventory records of historical bridges, it has been
observed that there exist a total of 1646 each bridges in our country with 307 bridges abroad the majority of which is
located in Bosnia and Herzegovina, as of December 2012. The bearing system of the stone arch bridges work on the
compression. The horizontal loads such as water flow, earthquake etc. lead both to flexural tensile strength and
compression strength. To better understand the structural behavior of the historical bridges against the influential loads,
the interaction between the ground,foundation and river should be well defined. The environmental conditions which give
way to hydraulic wise damages on the historical bridges include the headlines such as decrease in the river bed level on
which the bridge is located, increase in the river bed level due to the fills observed on the riverbed over time, occupation of
the lands cadastrally deleted around the stream beds near about the bridge, attenuation of the water flow sections of the
stream beds, exposure of the bridge to floods or remain under the dam reservoir the water level of which is variable,
incorrect positioning of the bridge already constructed in the vicinity of the historical bridge or incorrect positioning of the
historical bridge, rehabilitation works executed on the river bed. The damages observed on the stone arch bridges which
form the majority of the historical bridges in number due to changes/obligatory changes in the ground, foundation, river
relationship and the original environmental conditions, exemplifying different bridges with their restoration background
will be shared within the scope of this paper.

Key words: Hydraulic structures, stone arch bridges, General Directorate of Highways, hydraulic, flood, restoration works.
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KURAK VE YARI KURAK BOLGELERDE KEHRIZ SU YAPISI

Kharez Water Structure in Arid and Semi-Arid Regions
Homayoun MOGHIMI

Payam-e Noor, Universitesi Fen Fakiiltesi, Jeoloji B6liimii, P.O.Box 19395-4697, Tahran, iran

OZET

Eski ¢aglardan beri kurak, yari kurak bolgelerde tarimsal alanlari sulamak ve icme suyu ihtiyacini
gidermek icin bircok su yapi sistemi gelistirilmistir. Bu yapilardan biri olan kehriz veya kariz (kanat)
iran, Orta Asya, Ortadogu bdlgesi ve diger bir cok iilkede yeralti suyu imkanlarindan yararlanmak
amaciyla gelistirilmis ve kullanilmistir. Kehriz, bir ana kuyu ve birka¢ kuyu ile galeriden ibaret olup,
yerylzi egiminden daha az egime sahip olan ve bundan yararlanilarak her hangi bir elektriksel veya
mekanik enerjiye gerek kalmadan sadece gravite etkisiyle yiksek kotta bulunan akifer sularinin daha
algak kotlu noktalara tasinmasi olayidir. Bu yapilar iran’da sebeke halinde biitiin Gilkede yayilmis ve
2012 istatistiklerine gore halen 40.000 adet kehriz galisir durumdadir. Bu kehrizlerin toplam
uzunlugunun 272.000 km oldugu tahmin edilmektedir. Gonabad (iran’in dogusunda Horasan
bolgesinde) Kehrizi en az 2.500 yillik bir gegmise sahiptir. Bu kehrizin boyu yaklagik 33 km, ana
kuyunun derinligi 280-300m ve debisi ise 150 I/s’dir. Ancak, zamanin ilerlemesiyle genel anlamiyla
kuyular, kehrizlerin yerini almaya basladilar. Bu gibi su yapilarinin onarim ve bakimi sartiyla kuraklik
tehlikesi azalir. Ayrica sulama alanlari da arttirilabilir. Ote yandan her sistemin iyi ve kétii yanlari vardir.
Ancak bakim ve onarimi pahali oldugu icin birgok kehriz terk edilmis, yikilmis ve yikilmak Gzeredir.
Kehriz milli bir servet olarak her bakimdan, tarimsal agidan ve ozellikle turizim agisindan bir firsat
seklinde degerlendirilmelive korunmasi igin devlet parasal destegini arttirmali, giftgilere ve Gzel
girisimcilere yardimci olmaldir. Aksi takdirde bu yapilar ¢ok kisa zamanda yok olup gidecektir.

Anahtar kelimeler: Su yapisi, kanat, Gonabad, ana kuyu, kanal, iran.
ABSTRACT

Since ancient times to now in dry and semi dry regions create different structures to remove some needs, like irrigation
agricultural lands and drinking water. One of the most important of these structures is gqanats that there are in Iran, the
Central Asia and the Middle East and many other countries. These structures are made to use of underground facilities,
and they are still usable. In fact qanats are formed of one mother well which is joined to other wells with channel. The
method of qanats working are based on differences of slope between ganats and normal slope of ground, qanat’s slope is
more than ground’s slope. So aquifer’s water flows from high height to low height based on gravity without to need any
electrical or mechanical energy. These structures like networks that are distributed in all of Iran. Based on 2012 statistics
40000 ganats are working now. The total lengths of these qanats are estimated 272000 km. Gonabad'’s qanat (in the east
of Iran, Khorasan province) has 2500 years old. The length of this ganat is approximated 33Km and depth of mother’s well
is 280-300m and discharge of that is 50L/s. But after the time is going forward, wells are replaced with ganats. If these
types of water structures to be care and repair regularly, probability drought are decreased, also irrigation regions
increased. But we know every system has advantages and disadvantages. In general, to care of these systems are so
expensive, that’s reason many of qanats are fallen down. In fact the qanats are national and human richness, for
agricultural and touristic goals, so government should monetary support, farmers and private company that related to
these aims. Otherwise these structures will be fall down in a few times.

Key words: Water structure, qanat, Gonabad, mother well, channel, Iran.
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ANADOLU TARIHi SU YAPILARINDA YASANAN DONUSUM SURECLERININ
INCELENMES]

Investigation of Transformation Processes in Water Structures of Anatolia
Yunus OZTURK?, Nurdan BAYKUS?, Sevil AY3

IKilis 7 Aralik Universitesi insaat Miihendisligi Bélimd, Kilis.
2Kilis 7 Aralik Universitesi Meslek Yiiksek Okulu insaat Bélimii, Kilis.
3Firat Universitesi Teknik Egitim Fakiiltesi Yapi Egitimi Bélimii, Elazig.

OZET

Bircok uygarligin yasamis oldugu Anadolu'da, evrensel kiltiir mirasi niteligi tasiyan su yapilarinin
glinimize degin nasil sekillendigini konu edindigimiz bu ¢alismada, Hitit Donemi, Urartu Donemi,
Helenistik Donemi, Roma Dénemi, Bizans Dénemi, Selguklu Dénemi, Osmanh Dénemi ve Cumhuriyet
déneminden kalma cesitli su yapilarinin tarihsel gelisimlerinden bahsedilmistir. Ozellikle bazi &nemli su
yapilarinin fiziki sartlari, malzeme tercihi ve kullanimi ile mimarisi gibi 6zellikleri incelenmis, zaman
icerisinde bu o6zelliklerin nasil bir dontisime ugradigi yorumlanmaya calisiimistir. Ayrica galismada,
giniimlz su kullanimina iliskin 'su bilinci olusturulmasi' hakkinda 6zel degerlendirmelerde
bulunulmustur.

Anahtar kelimeler: Su yapilari, tarihsel siireg, mimari dzellik, Anadolu tarihi, DSI.

ABSTRACT

Many civilizations have lived in Anatolia. We prefer to hidrolic structures carrying natural heritage of universal in this
study, Hittite, Urartu Period, the Hellenistic Period, Roman, Byzantine, Seljuk, Ottoman and the Republican Period,
historical development of water structures are mentioned. Some hidrolic structures are investigated with respect to their
physical conditions, Choice of materials, their usage and architectural. it has been explained, how these features undergo
a transfotmation with time. Also in this study, on the use of water 'Creating awareness of water' about the special
assessments have been evaulated.

Key words: Water structures, historical process, architectural feature, Anatolian history, DSI.
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BURSA’DAKI SU YAPILARININ TARIHSEL SURECI

Historical Process of Water Structures in Bursa
Melike YALILI KILIG

Uludag Universitesi Cevre Mithendisligi Bélimii, 16059-Gériikle, Bursa.

OZET

M.O. 200 yillarinda Bitinyalilar tarafindan kurulan Bursa, 6 Nisan 1326’da Osmanli imparatorlugu
tarafindan fethedilerek devletin baskenti yapiimistir. Fethedilmesinden giinimiize Yunan isgali disinda
hep Turklerin idaresinde kalan Bursa’da, su temini ve dagitimi konularinda yapilan ¢alismalar, Osmanli
imparatorlugu Oncesi Dénem, Osmanli Dénemi ve Cumhuriyet Dénemi olmak Uzere (i¢ ayri dénem
halinde incelenmektedir. Bursa’da ilk icme suyu sebekesinin yapimi M.O. 200°1i yillara kadar uzanir.
Kartaca Kumandani Anibal, Pinarbasi menbasindan alinan suyu, kiink borularla su terazisi sistemine
gore evden eve akacak sekilde evlere isale etmistir. O yillardan glinlimUze kadar ulasan Hisarigi Yerkapi
Caddesi’'nde iki tane ¢esme halen kullaniimaktadir. Osmanli déneminde Bursa’nin baskent olmasi,
sehrin kiltlr, sanat ve ticaret yoniinden gelismesine neden olmustur. Su sebekesi devaml bakimh
tutulmus, tamir ve islahi yapilmis, ihtiyaglar arttikca sebeke agi genisletilerek, Cumhuriyet dénemine
kadar ulagsmasi saglanmistir. Sanayilesmenin artmasiyla birlikte bliyliyen Bursa’da su sorununa kesin
bir ¢6zim bulmak amaciyla, 23 Agustos 1973’te DSi ile Bursa Sehrine Kullanma ve Endistri Suyu
Temini ile ilgili Protokol diizenlenmistir. Hem acil igme suyu gereksinmesi icin bir Acil icme Suyu
Projesi, hem de uzun vadeli bir Bursa igme Suyu Projesi hazirlanarak yiriirlige konulmustur. Acil igme
Suyu Projesi kapsaminda Arabayatagi ve Pasa Ciftligi’'ndeki derin kuyular 1978’e kadar agilarak hizmete
sunulmustur. Bursa igme Suyu Projesi, Nilifer Cayi lzerinde kurulan Doganci Baraji ile Uludag
kaynaklari ve yeralti sularini kapsamakta, isale hatti, tasfiye hatlari ve su depolarindan olusmaktadir.
Bu calisma kapsaminda, Bursa ilindeki su yapilarinin tarihsel siireci, Osmanli imparatorlugu Oncesi
Dénem, Osmanli Dénemi ve Cumhuriyet Donemi olmak Uzere lG¢ dénem halinde incelenmis ve bu
doénemlerde igme suyu temininde gergeklestirilen projeler kapsamli bir sekilde ele alinmistir.

Anahtar kelimeler: Bursa, Cumhuriyet Donemi, igme suyu projesi, Osmanli Dénemi, su yapilari, tarihsel siireg.

ABSTRACT

Bursa founded in B.C. 200 by Bithynians, was conquered by the Ottoman Empire on 6 April 1326 and became a capital city. The
works on water supply and distribution in Bursa which remained under Turkish administration except the Greek occupation have
been examined in three terms, such as before the Ottoman Empire Period, Ottoman Period and Republican Period. The
construction of first drinking water supply in Bursa has been extended back to B.C. 200. Anibal commander of Carthage,
transmissioned the water from Pinarbasi upstream by drain pipes according to water level from house to house. The two fountains
from the old years to until now have been still used in Hisarigi Yerkapi Street. When Bursa was the capital city of the Ottoman
period, the city improved in terms of culture, art and trade. The waterworks have been continuously maintained and the cellular
network has been expanded and reached to the Republican Period. The protocol related to domestic and industrial water supply in
Bursa has been assigned with DSI on 23 August 1973 in order to find a solution to the growing water problem of Bursa. Both the
Urgent Drinking Water Project and Long-Term Bursa Drinking Water Project have been prepared. The deep wells in Arabayatagi
and Pasa Ciftligi within the Urgent Drinking Water Project were opened until 1978. Bursa Drinking Water Project covers the
Doganci Dam founded on the Niliifer River, Uludag resources and groundwater and contitutes transmissions lines, purge lines and
water tanks. In this study, the historical process of water structures in Bursa city is examined in three terms, such as before the
Ottoman Empire Period, Ottoman Period and Republican Period. In addition, drinking water projects done in these periods are
evaluated.

Key words: Bursa, Republican Period, drinking water project, Ottoman Period, water structures, historical process.
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BULGARISTAN BALCIK'TA TURK CESMELERI

Turkish Fountains in Balchik Bulgaria
Mehmet Emin YILMAZ

Asir Proje Restorasyon Mimarlik, Ankara.

OZET

Balgik, Bulgaristan’in kuzeydogusunda Dobri¢’e bagh Karadeniz kenarinda bir sahil kasabasidir. 14.
yuzyillda Yildinm Bayezid doneminde Osmanli idaresine giren Balgik, Bulgaristan’in bagimsizhigini
kazandigi 1908’e kadar Tiirk idaresinde kalmistir. Osmanl hakimiyet doneminde diger Balkan
sehirlerinde oldugu gibi Balgik da Anadolu’dan getirilen Yorik-Tlrkmenlere iskan edilip yeniden imar
edilmis ve Turk sehir anlayisina uygun olarak sekillendirilmistir. Bagbakanhk Osmanli Arsivleri ve
Vakiflar Genel MudurlGgi Arsivi'ndeki kayitlar, arastirmacilarin ve akademisyenlerin yayinlari, Evliya
Celebi Seyahatnamesi ve eski fotograflardan tespit ettigimiz yapilara goére Balgik’ta Osmanl
doéneminde 34 cami ve mescit, 1 tekke, 2 tlrbe, 9 gesme, 1 deniz feneri, 1 hamam, 2 han, 4 medrese, 2
mektep, 2 bedesten, 2 degirmen, 68 diikkan, 10 tuvalet, 12 mahzen, 1 belediye binasi, 1 karantinahane
ve 1 kale olmak Uizere toplam 153 mimari eser insa edilmistir. Bu eserlerden giinimiize ulasanlarin
sayisi ise 15°tir. Osmanl sehirciliginde, sokak dokusunu tamamlayan 6nemli bir sosyal yapi olan
cesmeler, bulundugu konuma gore, duvar g¢esmesi, meydan c¢esmesi, hazneli ¢esme gibi
tanimlanmaktadir. Balgik’ta glinimize ulasan Osmanh eserlerinin ¢ogunu hala kullanilan ¢esmeler
olusturmaktadir. Bu ¢esmeler, Haraccizade ibrahim Aga Cesmesi (1854), Ahmet Aga Cesmesi (Blyiik
Cesme-1859), Alemdar Arap ismail Cesmesi (1788), Haci ibrahim Aga Cesmesi (1858), Arap Alemdar
Cesmesi (1866), Haci Hasanoglu Halid Aga Cesmesi (1867), Arslanli Cesme ve ismi bilinmeyen 2
¢esmedir. Bildiride adi gecen g¢esmelerin mimari tanimlari yapilacak, kitabeleri, mimari ozellikleri
fotograflar ve gizimlerle incelenecektir.

Anahtar kelimeler: Osmanl, Bulgaristan, Balgik, Tirk mimarisi, gesme.

ABSTRACT

Balchik is a coastal town by the Black Sea in Dobruja area of north eastern Bulgaria. Balchik, which had been under the
Ottoman rule starting from the 14th century, the period of Sultan Bayezid the First, and it had remained under the Turkish
administration until the year 1908, when Bulgaria gained independence. During the period of Ottoman domination,
Balchik, as well as the other Balkan cities, had been inhabited by the Turkish nomads/Turkmen, and reconstructed and
reshaped in accordance with Turkish understanding of city planning. According to the constructions that we have
identified from the Ottoman Archives of the Prime Ministry, the records within the Archives of General Directorate of
Foundations, publications of the researchers and scholars, the Book of Travels of Evliya Celebi (the Seydhatndme), and
from the old photographs; a total of 153 architectural work had been built during the Ottoman period in Balchik, including
34 big and small mosques, 1 dervish lodge, 2 tombs, 9 fountains, 1 lighthouse, 1 bathhouse, 2 inns, 4 madrassas, 2
schools, 2 covered bazaars, 2 mills, 68 shops, 10 toilets,12 cellars, 1 municipal building, 1 quarantine room and 1 castle.
The number of these works, which reached the present day, on the other hand, is 15. In Ottoman urbanism, the fountains
were important social structures which provided the completion of the texture of the streets. They are defined according
to their locations as follows: wall fountains, square fountains, fountains with basins. Most of the works that reached
present day are comprised of the fountains which are still in use today. These fountains are the following: Haraccizade
ibrahim Ada Fountain (1854), Ahmet Ada Fountain (the Great Fountain - 1859), Alemdar Arap ismail Fountain (1788), Haci
ibrahim Ada Fountain (1858), Arap Alemdar Fountain (1866), Haci Hasanoglu Halid Ada Fountain (1867), Arslanli Fountain
and two unnamed fountains. The architectural features of the fountains mentioned in the declaration will be defined, and
inscriptions and architectural features of them will be examined with the help of the drawings and the photographs.

Key words: Ottoman, Bulgaria, Balchik, Turkish Architecture, fountain
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ATIK BARAJLARINDA SU KACAKLARI VE iYILESTIRME YONTEMLERI, KALKIM
(CANAKKALE) ORNEGI

Water Leakage and Remediation Methods for the Waste Storage Dams
Koray ULAMISY, Recep KILIC?, R. Pelin BILGEHAN?

'Ankara Universitesi Jeoloji Miihendisligi B6limdi, Ankara
2Ankara Universitesi insaat Miihendisligi Bolimii, Ankara
3aksaray Universitesi Jeoloji Mithendisligi Bolimi, Aksaray

OZET

Maden sahalarinda isletme sirasinda maden zenginlestirmek igin su ile yikama ve ayiklama islemleri
yapilmaktadir. Bu sularin ve yikama ile gelen atik maddelerin yeralti suyunu kirletmemesi amaci ile atik
barajlari insaa edilmektedir. Bu ¢alisma kapsaminda Canakkale ili, Yenice ilgesi, Kalkim beldesinde Pb-
Zn isletmesinde cevher ve yan maddelerin ayiklanmasi igin su ile yikkama yapiimaktadir. Bu sular,
isletmenin hemen yaninda dogal olarak gegirimsiz kilden olusan rezervuarda toplanmaktadir. Atik
baraj gévdesinin bir kismindan sizan sular yeralti suyunun kirlenmesine neden olmustur. Sizintinin
oldugu kesimler belirlenerek, kullanilan malzeme incelenmistir. Kagaklarin énlenmesi icin ¢alismalar
yapilmistir. Govdede kullanilan malzeme ile gevredeki kilin &zellikleri incelenerek, gévdenin belli
kesimlerinin kaldirihp yeniden optimum su igerigi ve maksimum kuru yogunlukta sikistiriimasi ile
gecirimsizlik saglanmigtir.

Anahtar kelimeler: Atik baraji, sizinti, standart kompaksiyon, gegirimsizlik

ABSTRACT

Leaching and extraction are the main processes in order to maintain ore dressing at the mine sites. Waste storage dams
are constructed for preventing the leakage of gang minerals and other materials to the groundwater. A Pb-Zn mine site
located at Canakkale, Kalkim produces the ore by leaching from various other materials within the rock mass. Waste
water is stored in a clay lined reservoir nearby the mining site. The groundwater has been contaminated by the leakage of
waste water through the earth dam. The leaking parts of the dam were determined and the construction material was
investigated. The permeability and compaction characteristics of the dam material and the clayey soil around the reservoir
were determined. Impermeability could be provided by removing the leaking parts of the dam and re-compacting the soil
with optimum water content and maximum dry density.

Key words: Waste storage dam, leakage, standard compaction, impermeability
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GUCUNKAYA (AKSARAY) CiVARINDAKI iGNIMBIRITLERIN BARAJ YERI
OLABILME OZELLIKLERI

The Dam Site Avadilibility of the Ignimbrites Around Giiciinkaya (Aksaray)
R. Pelin BILGEHAN?, Koray ULAMIS?, Recep KILIG3

1Aksaray Universitesi Jeoloji Miihendisligi Boliimi, Aksaray
2Ankara Universitesi Jeoloji Mithendisligi Blimii, Ankara
3Ankara Universitesi insaat Mithendisligi Blimi, Ankara

OZET

Dogal taslar, endistride hammadde, mimari amagclarla dekoratif, cimento sanayinde kire¢ ve algi
Uretiminde, beton ve yol agregasi ile dolgu malzemesi gibi alanlarda kullaniimaktadir. Ayrica yapi
temellerinde, 6zellikle hidrolik yapilarin insa edilecegi yerlerde fiziksel, mekanik, oturma ozellikleri
yaninda gecirimlilik ve su tutma 6zellikleri Gnem kazanmaktadir. Bu ¢alisma kapsaminda, Aksaray ili
Glclinkaya civarinda yiizeylenen ignimbiritlerin birim hacim agirhgi, yogunluk, gézeneklilik, agirlikca ve
hacimce su emme gibi fiziksel ve tek eksenli basma dayanimi ve P-dalga hizi laboratuvarda
belirlenmistir. Bu 6zellikler arasindaki iliskiler regresyon analizleri ile incelenmistir. Dlsey yonde
soguma catlaklari bulunduran ignimbritler soguma vyiizeyleri, ¢atlak ve kiriklar icermektedir.
ignimbritlerdeki catlaklarin konumu, derine dogru kapanmasi, gézeneklilik 6zellikleri ve catlak
ylzeylerinin ayrisma derecesi dikkate alindiginda baraj yeri olarak gecirimlilik agisindan problem
yaratmayacagi sonucuna varilmistir.

Anahtar kelimeler: ignimbirit, fiziksel dzellikler, gdzeneklilik, baraj, gecirimlilik, Aksaray.

ABSTRACT

Natural stones are one of the main components of cement, concrete, lime/plaster, aggregate and fill material industries.
Besides, they are used as raw material and decoration. The physical, mechanical and permeability of the rock materials
have great importance in foundations and hydraulic structures. The unit weight, porosity, water absorption by
weight/volume, uniaxial compressive strength and P-wave velocity of the ignimbrites located around Giiciinkaya, Aksaray
were determined throughout this study. Such properties of the ignimbrites were correlated. The rock mass includes
perpendicular cooling cracks with also random several joints. The ignimbrite rock mass is concluded to be a proper dam
site when the orientation, geometry and the degree of alteration of the discontiniuties are evaluated within the
permeability characteristics.

Key words: Ignimbrite, physical properties, porosity, dam, permeability, Aksaray.
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DOGU ANADOLU BOLGESI’NDE FIRAT NEHRI ERZINCAN HAVZASINDAKI
HIDROELEKTRIK SANTRALIN CEVRESEL AKIMLARININ INCELENMESI

The Study of Environmental Flows of Hydroelectric Power Plant in Euphrates River
Erzincan Basin in Eastern Anatolia

Hatim ELHATIP?, Mehmet Ali HINIS?

tAksaray Universitesi Cevre Mithendisligi Bolimii, 68100, Aksaray.
2Aksaray Universitesi insaat Miihendisligi B6limii, 68100, Aksaray.

OZET

Tirk hikimeti Erzincan bolgesindeki elektrik ve tarim ihtiyaglarini karsilamak amaciyla, Firat Nehri
havzasindaki sularini kullanacaktir. Erzincan ilinde elektrik enerijisi tGretmek icin, Kemah Baraj Projesi
kapsaminda iki farkh hidroelektrik gii¢ santrali (HES Kemah-1 ve Kemah HES-2) kurulacaktir. Kemah
Baraji, nehri'nin énemli kollarindan biri olan Karasu Cayi zerinde yapilacaktir. Bu ¢alismada, Kemah
Baraji’ nin hidroelektrik enerji tretimi icin kullanilabilir su miktarini arastirmak ve nehir ekosisteminin
devamhhg igin gerekli olan gevresel akimlari tahmin etmek amaciyla farkl istatistiksel yontemler
kullaniimigtir. Minimum g¢evresel akim miktarini tahmin etmek igin; Islak Cevre, Akim Sureklilik Egrisi,
Taban Akim ve Nehir Analiz Sistemleri (HEC-RAS) yontemleri kullaniimistir. Minimum cevresel akim
degerleri tespitinde 0,95 icin 0,99 asilma olasiligl arastirilmistir. Erzincan ilinde, Firat Nehiri
drenajhavzasi 11903 km? yiizey alanina sahiptir. Erzincan kentinin yiikseklik degeri (kotu) ise 1185m
deniz seviyesi Uzerindedir. Yagisl donemde yapilan saha 6lglimleri, Kemah Baraji Havzasi’'nda toplanan
ortalama su debisi degerinin 103,54 m3/s oldugunu géstermistir. Saha calismalarinda yagish ve kurak
mevsimlerde yapilan debi 6l¢limleri, Firat Nehiri'ndeki ¢evresel akiglar ile ekolojik durum arasindaki
iliskilerin daha iyi anlasiimasina saglamistir. Bu iliskiyi tespit etmek amaciyla, Firat Nehri Havzasi nehir
ekosistemi icin gerekli cevresel akis degerleri esas alinarak mevcut su kaynaklarinin eko-fonksiyonel
sistemleri bolgesel olarak analiz edilmistir. Firat Nehri Havzasi nehir ekosistemi icin gerekli ayhk
cevresel akim degerleri 12,5m3/s ile 90,52m3/s arasinda degismektedir. Bu degerlere gére minimum
cevresel akim degeri olan 12,5m3/s yaklasik olarak yillik ortalama akim degerinin (83,4 m3/s) %15’i
olusturmaktadir. Buna gore bu bélgedeki cevresel akim degerleri, Ust Firat Havzas’’nin kapsadigi 11903
km?lik ylizey alaninin %70’ ini teskil etmektedir. Sonug olarak 8,332x109m?, alani kapsayacak yillik
ortalama gevresel akim degeri 28,0m3/s olarak tespit edilmistir.

Anahtar kelimeler: Cevresel akim, Firat Nehri Havzasi, Kemah baraji, Erzincan, Tirkiye

ABSTRACT

The Turkish government wants to utilize the waters of the Euphrates River basin, for covering and alleviating the electricity
and agriculture needs in Erzincan, Eastern Anatolian region. The Kemah dam project in Erzincan province will be carried
out to product electrical energy from two different power plants (Kemah HEPP-1 and Kemah HEPP-2). The Kemah dam will
be held on the Karasu Stream, which is one of the important branches of Euprates River. The paper represents a classic
case of using different statistical methodologies that were carried out to investigate the available water quantity needed
for producing hydroelectrical energy from Kemah Dam and estimate the environmental flows required for river ecosystem.
The minimum environmental flow quantity was estimated by using; Wet Environment, Flow Duration Curve, Base Flow
and River Analyses Systems (HEC-RAS) methods. The minimum environmental water flows were estimated with the
probability of exceedance of 0.95 to 0.99. The Euphrate river basin in Erzincan province covers surface area of 11903 km?.
The main elevation of the Erzincan city is 1185m above the Sea Level. The field measurements showed that the total water
discharge collected in the Kemah dam site during the wet period, is about 103,54 m>/s. Before being applied, greater
understanding of the relationships between flow and the ecological condition of the Euphrates river ecosystem is required.
The temporal environmental flow requirements (EFRs) for the river ecosystem of the Euphrates River Basin were analyzed
based mainly on the eco-functional regionalization of available water resources. The monthly EFRs for the river ecosystem
of the Euphrates River Basin varied from 12.5 m®/s to 90.52 m>/s, with accounted percentage of 18% of the average
annual flow (83.4 m*/s). The Upper Eufrates River Basin in this region covers surface area of 11903 km?. The proposed
environmental flow may cover 70% of this surface area. The wetlands, which cover surface area of 8.332x109m> have a
mean annual EFRs of 28.0m>/s.

Key words: Environmental flow, Euphrates River basin, Kemah dam, Erzincan, Turkey
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AKKAYA BARAJI YAPAY SULAK ALANINDA ORGANIK KARBON MiKTARININ
ORNEKLEME MEVKISi VE TOPRAK DERINLIGINE GORE DEGISiMi

Changes in Soil Organic Carbon According to Sampling Location and Soil Depth in
Akkaya Constructed Wetland

Selma YASAR KORKANG, Gamze ISILDAR, Kiibra OZKAN, Ali Utku AYDOGDU

Nigde Universitesi Cevre Miihendisligi B&lim, Nigde

OZET

iklim degisikligine neden olan kiiresel 1sinma, giinimiizde tim diinyada énemli cevresel sorunlara
neden olabilecegi dusinilen bir problemdir. Kiiresel isinmanin 6nemli nedenlerinden biri insan
faaliyetleri sonucu agiga ¢ikan sera gazi emisyonlaridir. Karbondioksit, sera gazlari arasinda en
onemlisidir. Motorlu tasitlar, fosil yakit kullanimi, arazi kullanim degisimleri, volkanlar karbondioksit
salinimi yapan en onemli kaynaklar arasinda sayilabilir. Sulak alanlar gesitli islevlerinin yaninda énemli
bir karbon yatagl olarak korunmasi gereken kiymetli ekosistemler arasinda yer almaktadir. Sulak
alanlarin korunmasi kiresel iklim degisimi ile miicadelede gbz ardi edilemeyecek bir konudur. Sulak
alanlarda karbon, bitkisel olarak ve sulak alan topraklarinda depolanmaktadir. Bu ¢alismaya konu olan
Nigde Akkaya Baraj Golu de kiresel kuraklik sorunu nedeniyle civar illerdeki sulak alanlarin kurumasi
sonucu gogmen kuslarin ugrak yeri olmus ve zamanla bir yapay sulak alan 6zelligi kazanmistir. Bu
calismada Nigde ili Akkaya Baraj Goélii Yapay Sulak Alani’ndaki dip ¢amuru, sahil ve sahilden 50 m
uzakliktaki topraklardan Ug¢ derinlik kademesinden (0-20 cm, 20-40 cm, 40-60 cm) alinan toprak
orneklerinin organik karbon miktari, pH ve elektriksel iletkenlik 6zellikleri belirlenmistir. Arastirma
sonucunda, organik karbon miktarinin en fazla dip ¢amurunda, en az ise sahilden alinan 6rneklerde
oldugu belirlenmistir. Derinlige gore degerlendirme yapildiginda genellikle Ust topraklarin organik
karbon degerlerinin, alt topraklara gore daha fazla oldugu saptanmistir. En yiiksek pH degerleri dip
¢amuru alt topraklarinda (0-40 cm), en diistik degerler ise ayni mevkideki 0-20 cm derinlikten toprak
orneklerinde bulunmustur. En vyiiksek elektriksel iletkenlik degerlerine ise dip sedimani Ust
topraklarinda rastlanmustir.

Anahtar kelimeler: Akkaya Baraji, sulak alan, karbon depolama, dip gamuru, Nigde.

ABSTRACT

It is thought that global warming is a problem which is caused many environmental issues all over the world. One of the
most important causes of global warming is greenhouse gases’ emissions. Carbondioxide is known as the most important
greenhouse gas. The most significant sources of carbon dioxide emissions are from motor vehicles, fossil fuel use, land-use
changes and the volcanoes. Besides the various functions, wetlands which should be preserved as an important carbon
sink is one of the precious ecosystems. The protection of wetlands is an issue that can not be ignored to combat global
climate change. In wetlands ecosystems carbon is stored in plant and soil. We selected as the research area, Nigde Akkaya
reservoir reflected a wetland characteristics over time because of the global drought. In this paper soil samples were taken
form three locations (bottom sediment, 50 m distance from the coastal side of wetland and coastal side of wetland), three
soil depth (0-20 cm, 20-40 cm and 40-60 cm) to determine soil organic carbon, pH and electrical conductivity. The study
results showed that the highest soil organic carbon found in soils from bottom sediment and the lowest value found in the
coastal soils. As an evaluation made according to soil depth it was found soil organic carbon decreased with the depth.The
highest pH value was obtained from 40-60 cm depth of bottom sediment, the lowest was from 0-20 cm of the same
location. The highest electrical conductivity value was found in upper soils from bottom sediment.

Keywords: Akkaya Reservoir, wetlands, carbon stock, bottom sediment, Nigde.
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SU DAGITIM SEBEKESININ SU KALITESI UZERINDEKI ETKISI

The Effect of Water Distribution Network on Water Quality
Serdar KARATASY, Nurta¢ KARATAS?, ibrahim YENIGUN?

Dicle Universitesi Teknik Bilimler Meslek Yiiksek Okulu, Diyarbakir
2Firat Universitesi Mithendislik Fakiiltesi, Elazig

OZET

icme ve kullanma amacgh su kalitesi halk saghgi agisindan olduk¢a énemlidir. Su kaynaklarindan alinan
su, su dagitim sebekesine verilmeden 6énce bir aritma islemine tabi tutulmaktadir. Aritma islemine tabi
tutulan suyun kalitesi, su dagitim sebekesinde degisebilmektedir. Bu degisiklik, su dagitim sebekesinin
isletimine bagli olarak meydana gelmektedir. Bu nedenle, Tlrkiye’de su dagitim sebekesi isletiminin su
kalitesi Gizerindeki etkileri arastirilmistir. Arastirma sonucunda, su dagitim sebekelerinde su kalitesinin,
sebekedeki su kaybi, su kesintileri, sebeke arizalari, sebekede kullanilan malzeme gibi bircok
problemden dolayi degisebilecegi tespit edilmistir.

Anahtar kelimeler: Su dagitim sebekesi, su kalitesi, halk saghg, Turkiye.

ABSTRACT

The quality ofwater intended fordrinking and usageis very importantin terms ofpublic health. Water taken from water
supply is treated at the water treatment plant prior to water distribution network. The water quality could change in
water distribution network after treatment plant. This change occurs due to the operation of the water distribution
network. Therefore, in Turkey, the effects on the water quality of the operating of water distribution network have been
investigated. As a result, change of the water quality in water distribution networks have been identified due from many
problems like the water losses, the water outages, the network failures, the type of material used in the water
distribution.

Key words: Water distribution network, water quality, public health, Turkey.
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AKSARAY VE CiVARI JEOTERMAL ENERJi ARAMALARI

Geothermal Energy Researches in Aksaray Region

Serkan KARACA, Levent iLDES

MTA Genel Mudurligi Enerji Hammadde Etlt ve Arama Dairesi, 06800, Cankaya, Ankara

OZET

Aksaray il merkezi ve yaklasik 15 km kuzeydogusunda yapilan c¢alismalar merkez, Akin, Baymis,
Acipinar ve Beyazsaray yerlesim yerlerini igine almaktadir. Temelde Paleozoyik yash ve rezervuar
olarak nitelendirilebilecek Kirsehir Masifi’ne ait Bozgaldag Formasyonu olarak adlandirilan mermerler
ver almaktadir. Ust Kretase’ye kadar gdzlenen Orta Anadolu Granitoyidi’nin ise séz konusu sahada
muhtemel isitici oldugu disliniilmektedir. Kapali bir jeotermal sistemin en énemli unsurlarindan olan
ortl birimlerini ise Mesozoyik yash kumtasi, ¢akiltasi, gamurtasi birimleri ile kiregtaslarindan olusan
Kartal ve Asmabogazi Formasyonlari olusturmaktadir. istif, Senozoyik yasl algli kiregtasi, kumtast, jips
ve golsel kiregtaslarindan olusan Caldag, Kirkkavak, Bogazdere ve Pegenek Formasyonlari ile devam
etmekte ve Kuvaterner yasl allivyonlarla son bulmaktadir. Calisma alaninda lokal olarak Akin Koyu-
Tuzlusu mevkiinde yine Kuvaterner yash travertenler de goézlenmektedir. Calisma alaninda o6nceki
yillarda 6zel sektor tarafindan farkli amaglarla agilan sondajlarda disik ve orta sicakliklarda jeotermal
akiskan elde edilmis fakat dogrudan jeotermal enerji aramalarina yonelik herhangi bir etlt ¢calismasi
yapilmamistir. MTA Genel Madirligi tarafindan s6z konusu ¢alisma alaninda alinan jeotermal enerji
arama ruhsat sahalarinda 2012 yilinda jeoloji, jeofizik, hidrojeokimya ve toprak gazi calismalar
baslatilmistir. Jeolojik galismalar kapsaminda 1/25.000 6lgekli detay jeotermal jeolojisi ve agirlikl
olarak tektonizma galismalari yapilmistir. Jeolojik ¢alismalar i1siginda belirlenen hatlar boyunca jeofizik
rezistivite ve MT c¢alismalari planlanmis ve uygulanmistir. Hidrojeokimyasal ¢alismalar kapsaminda ise
Ozellikle merkez ve Akin sahalarindan alinan su numunelerinde ayrintili jeokimyasal analizler yapilmis;
ayrica alandaki kuyu ve kaynaklarin fiziksel parametreleri yerinde olgtlmstir.

Anahtar kelimeler: Aksaray, jeotermal, jeofizik, hidrojeokimya.

ABSTRACT

Studies that are performed on city center and about 15 km northeast of Aksaray include settlements of City Center, Akin,
Baymis, Acipinar and Beyazsaray. In the basic, there are marbles named Bozgaldad Formation located in Kirsehir Masifi
which belong to Paleozoic era and can be qualified as reservoir. Middle Anatolian Granitoid which is observed until Upper
Cretaceous is thought to be the possible heater in this field. Kartal and Asmabodazi Formations which consist of
sandstone, pebble stone, mudstone units which belong to Mesozoic era and limestone create cover units which are the
most important elements of the closed geothermal system. Piling continues with Caldag, Kirkkavak, Bogazdere and
Pegcenek Formations consist of Cenozoic algal limestone, sandstone, gypsum and lacustrine limestone; ends with
Quaternary alluviums. Quaternary travertines are observed in the vicinity of Akin K6yi-Tuzlusu in the field. In the field,
geothermal fluids which are low and moderate temperatures were obtained via drillings for different purposes by the
private sector in previous years. However, there has not been any investigation work directly for geothermal energy
exploration. Geology, geophysics, hydrogeochemistry and soil gas researches were begun in geothermal energy
exploration license areas received by General Directorate of Mineral Research and Exploration at 2012. Within the scope
of geological studies, 1/25.000 scaled detail geothermal geology and mainly tectonic studies were carried out. Specific
geophysics resistance and MT studies were planned and implemented along the lines which are determined in the light of
geological studies. Within the scope of hydrogeochemical studies, detailed geochemical analyzes were carried out
especially for water samples received from City Center and Akin fields. Besides, wells and sources physical parameters
were quantified in their own place. Key words: Aksaray, geothermal, geophysics, hydro geochemistry

Key words: Aksaray, geothermal, geophysics, hydrogeochemistry.
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SOGUCAK- KAZAN (ANKARA)'DA YENI BIR JEOTERMAL HAVZANIN TESPIT
OYKUSU

Discovery Story of a New Geothermal Field Basin in Sogucak — Kazan, Ankara
Kemal AKPINAR

Jeoloji Miihendisi, Jeoson Jeoloji Jeofizik Madencilik insaat Sondaj Limited Sirketi, Ankara

OZET

Tlrkiye jeotermal enerji potansiyeli agisindan Dinyanin en zengin 7. Ulkesidir. Bu baglamda, yapilan
jeolojik, hidrojeolojik, tektonik, jeofizik, sondaj arastirmalari ile yeni jeotermal havzalarin kesfedilerek
jeotermal envantere girmektedir. En yeni jeotermal havza kesiflerinden birisi Sogucak kéyl- Kazan
(Ankara) (KJA)'dir. KJIA, Kazan ilgesine 9 km uzaklkta olup, 5000 hektar biyukliglindedir. KJIA'nin
ayrintili jeolojik, jeofizik, hidrojeolojik, jeokimya ve tektonik calismalari iller Bankasi Genel Midurlagi
ekiplerince yapilmistir. Bu kapsamda, KJA'da jeotermal imkanlari arastirmak ve yeraltindaki jeolojik
yapilari belirlemek icin 6 noktada jeofizik disey elektrik sondaj (DES) Olglist alinmistir. Bu g¢alismalar
sonucunda istenilen disik rezistivite degerleri tespit edilmemistir. Ancak, KIA’da 140m derinlikli
soguksu kuyusunda bulunan suyun sicakhgl ve debisi sirasiyla 36,5°C ve 0,5 I/s’dir. Bu nedenle, bu
sicakligi veren bir isiticinin derinlerde bulunabilecegi umuduyla 500450 m derinliginde iKJ-1 no’lu
jeotermal sondajin agilmasi Onerilmistir. Fakat bu kuyudan bazi nedenlerle olumlu sonug
alinamamistir. Bundan sonra, yeni sondaj noktalarinin tespitine yonelik Jeoson Sirketi tarafindan,
onceki jeolojik, tektonik ve hidrojeolojik calismalar degerlendirilmis ve 3 noktada DES 6lgimi
yapilmistir. Bu ¢alismaya dayanilarak hazirlanan raporda, KJA icin iKJ-2, iKJ-3, iKJ-4, iK)-5, iKJ-6 yeni
jeotermal sondaj noktalari belirlenmistir. Kazan Belediyesi sondaj ekibince agilan 396m derinliginde
iKJ-3 no’lu sondajda test ve &l¢iim yapilmistir. Bu kuyuda yapilan 8lgiim sonuglarina gére statik ve
dinamik su seviyeleri 41m ve 64m; debi 35 I/s ve sicaklik 50°C’dir. 460m derinliginde iKJ-5 no’lu diger
jeotermal sondajda da benzer test ve dlglimler gergeklestirilmistir. Bu kuyunun statik ve dinamik su
seviyeleri sirastyla 47m ve 60m; suyun debisi 50 I/s ve sicakligi 55°C’dir. Suyun bakteriyolojik, fiziksel ve
kimyasal analizleri istanbul Universitesi istanbul Tip Fakiltesi Hidroklimatoloji Anabilim Dali
laboratuvarlarinda yapilmistir. Bu analiz sonuglarinin tibbT degerlendirmeleri sonucu, sicak suyun
icilebilecegi ve banyo kirleri ile birgok hastaligin tedavisinde kullanilabilecegi tespit edilmistir Bu suyun
Kazan Belediyesi'nce termal otel ve spa merkezinin isitilmasi ve termal tedavide kullanilmasi igin iletim
hatlarinin yapim ¢alismalari baslatilmistir. Sicak suyun 6zel sektérce seracilikta kullanilabilmesi igin iKJ-
6 no’lu kuyunun sondaj galismalarina devam edilmektedir.

Anahtar kelimeler: Jeotermal sondaj kuyusu, spa, tedavi, Kazan, Ankara.

ABSTRACT

Turkey is the richest 7 in the world in terms of geothermal energy potential country in the world. In this connection,
discovery of new geothermal basins fall into inventory as a result of geological, hydrogeologic, tectonic, geophysics,
drilling researches. One of the newest discoveries is in the basin geothermal Sogucak village-Kazan (Ankara) (KJA). KIA, is 9
km away from Kazan town, 5000 hectares in size. The geology, geophysics, hydrogeology, geochemistry and tectonic
studies of KIA were performed by teams of the General Directorate of lller Bank of Turkey. In this context, 6 geophysics
vertical electrical sounding (DES) were measured to investigate and underground geological structures in the of
geothermal facilities in KIA. As a result of these studies, the foreseen low resistivity values have not been determined.
However, cold water temperature and flow rate of the water are 36.5°C and 0.5 L/s, respectively, in the depth of 140m
cold water drilling well in KIA. Therefore, a heater that this temperature can be found at depth of was estimated and IKJ-1
numbered geothermal drilling well 500 + 50 m in depth is proposed. However, this drilling well was failed for some
reasons. After that, Jeoson Company was assessed in the previous geological, tectonic and hydrogeological studies in
order to identify the new drilling points and the DES measurement was performed in 3 points. iKJ-2, IKJ-3, IKJ-4, iKJ-5-6
new geothermal drilling iKJ are determined. based on this study report prepared for KJA. Test and measurement were
carried out in IKJ-3 numbered drilling well in 396m depth which drilled by the Kazan Municipality drilling team. Static and
dynamic water levels are 41m and 64m, the flow rate and temperature of the waters are 35 L/s and 50°C, respectively,
based on the measurement results in the well. Similar test and measurements were performed in iKJ)-5 numbered
geothermal drilling well static and dynamic water levels are 47m and 60m, the flow rate and temperature of the waters
are 50 L/s and 55°C, respectively bacteriological, physical and chemical analyses of the water were done at laboratories in
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Istanbul University, Istanbul Faculty of Medical, Department of Hydroclimatology. According to the medical evaluations of
results of these analyses, drinkable and bathing with hot water used in the treatment of many diseases have been
identified. Construction works were started transmission lines by Kazan Municipality for thermal hotel and spa centers
with thermal water heating and thermal treatment. iKJ-6 numbered drilling well is being continued in order to use the hot

water in greenhouse by the private sector.

Key words: Geothermal drilling well, spa, treatmnet, Kazan, Ankara.
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HOLENK (CAT-ERZURUM) SICAK VE MINERALLI SU KAYNAKLARI’NIN
HIDROJEOKIMYASAL INCELEMESI

The Hydrogeochemical Investigation of The Hélenk (Cat- Erzurum) Thermomineral Waters
Ozlem OZTEKIN OKAN?, Bahattin CETINDAG?, Murat iINCEOZY, Seda UCAR?

Firat Universitesi Jeoloji Miithendisligi Bolim{, Elazig
2Ankara Biiyiiksehir Belediyesi Su ve Kanalizasyon idaresi Genel Miidiirligii, 06030, Ankara

OZET

Holenk sicak ve mineralli su kaynaklari Erzurum’un Cat ilgesinin 13 km glineybatisinda bulunmaktadir.
Calisma alani ve yakin cevresinde yaslidan gence dogru Jura-Alt Kretase yasli Refahiye ofiyoliti,
Oligosen yash Yazla formasyonu, Alt Miyosen yash Adilcevaz formasyonu, Alt Miyosen yasl Solhan
formasyonu, Pliyo-Kuvaterner yasl travertenler ve Kuvaterner yash allivyon ylizeylenmektedir. Calisma
kapsaminda sicak sulardan mevsimsel olarak su o6rnekleri alinarak kimyasal ve izotop analizleri
yaptirilmistir. Ayrica, sicak sularin kaynak noktasi yakininda bulunan ve sicak sularin karistig
Kantarkaya Deresi'nden de su Ornekleri alinarak sularin ylzey suyuna etkisi olup olmadigi
arastinilmistir. Holenk sicak ve mineralli sularinin sicaklik, pH ve elektriksel iletkenlikleri (EC) sirasiyla
17,2°C-33,8°C, 5,52—-6,27 ve 2110 puS/cm-3738 pS/cm arasinda degismektedir. Sularda Ca*? ve HCOs
iyonlari baskin olup, su tipi Ca-Na-HCO3'tiir. incelenen sularin karbonat sertlikleri %50’den fazla olup,
iyon dizilimi Ca*2+Mg**>Na*+K*dir. Sularda yiiksek derisimlerde bulunan Ca*? iyonu bélgede genis bir
alanda ylzeyleyen kiregtaslari ile bazaltlar igerisindeki Ca’li feldspatlardan yeralti suyuna geg¢mis
olmalidir. Hélenk sicak ve mineralli sularindan yore halki, romatizma ve deri hastaliklarinin tedavisinde
kaplica yoluyla faydalanmaktadir. Kaplica sularinin Kantarkaya Deresi’ne karismadan énceki kimyasal
bilesimi, karisim sonrasi kimyasal bilesiminden farkli olup, karisim sonrasi nehir suyunun pH, sicaklik,
EC degerleri ile 6zellikle Ca*? ve CI" iyon derisimlerinde artis gérilmektedir. Sicak ve mineralli sular,
cizilen 80- 62H diyagramina gére meteorik kékenli olup, disiik trityum (1,48 TU), yiiksek EC ve CI
icerikleri derin dolagimli sular olduklarini isaret etmektedir.

Anahtar kelimeler: Hidrojeokimya, sicak ve mineralli su, Cat, Hélenk, Erzurum.

Katki belirtme: Bu c¢alisma Firat Universitesi FUBAP-2003 no’lu proje ile desteklenmis olup, projenin bir béliminii
kapsamaktadir.

ABSTRACT

Hélenk thermomineral springs are located at the southwest of the Cat (Erzurum) town, 13 km far from the city of Erzurum.
The units, from the oldest to the younger, outcropped at the studied area are Jurassic- Lower Cretaceous Refahiye
ophiolites, Oligocene Yazla formation, Lower Miocene Adilcevaz formation, Lower Miocene Solhan formation, Plio-
Quaternary travertine sand Quaternary alluvium are outcropped at the region. Groundwaters are sampled seasonally and
chemical and isotopic analysed have been performed within the study. Furthermore, water samples has been collected
from the Kantarkaya creek in order to determine if there is an effect of the thermomineral waters to the creek.
Temperature, pH and electrical conductivity (EC) of the Hélenk thermomineral waters are range from 17.2°C to 33.8°C,
5.52to 6.27 and 2110 uS/cm to 3738 uS/cm, respectively. The dominant ionsof the investigated thermomineral waters are
Ca*?and HCOs and type of water is Ca-Na-HCOs. Carbonate hardness of the waters is more than 50% and ionic order is
Mg*?>Na*+K*. High concentration of Ca*’ in the thermomineral waters might be originated from the dissolution of the
large outcrops of limestones and dissolution of the Ca- feldspar minerals in the basalts. The local people benefit from the
Hélenk thermomineral waters as spafor the treatment of rheumatismal skin diseases. The pH, temperatureand EC values
and especially the concentrations of Ca*?and Clions are increased after the mixture of the thermomineral waters to the
Kantarkaya creek. The thermomineral waters are of meteoric origin according to the §®0- 6°H diagram and related with
the low tritium content (1,48 TU) and high EC and CI concentrations, the thermomineral waters are deep circulated.

Key words: Hydrogeochemistry, thermomineral water, Cat, Holenk, Erzurum.
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KUTAHYA-GUNLUCE-DERELi JEOTERMAL ALANININ JEOLOJi-HIDROJEOLOJI
INCELEMESI VE SICAK SU-SOGUK SU KARISIM ORANININ BELIRLENMESI

Kiitahya - Giinliice - Dereli Geothermal Field Geology - Hydrogeology Study and Hot
Water - Cold Water Mixing Ratio Determination Kiitahya

Zafer ARIGUN

MTA Genel Midurligu Enerji Hammadde Etlt ve Arama Dairesi Baskanligl, Ankara

OZET

Kitahya-Giinliice-Dereli jeotermal alani, Tavsanl ilgesine bagl olup Tavsanl’ya 20 km. mesafededir.
inceleme alani igerisinde Dereli kaplicasi mevcuttur. Jeotermal alanda temeli metamorfitler
olusturmaktadir. Metamorfitlerin Uzerine uyumsuz olarak Jura-Kretase yash kiregtaslari, bunlarin
tizerine Ust Kretase yasli ofiyolitik melanj, melanjin {izerine ise Miyosen yasli birimler gelmektedir. En
Ustte ise Kuvaterner yasl traverten ve allivyon yer almaktadir. Jura-Kretase yasl kiregtaslarinin bol
catlakh ve tektonizmadan fazlaca etkilenmis olmasinin yani sira, erimeli yapinin da bu birimde iyi
gelismesi, ona iyi bir soguk su akiferi olma 6zelligi katmistir. Alanda yeraltina siziilen meteorik sular,
derinlerde kabuk incelmesine bagli olarak yilizeye yaklasan magma faaliyetleri tarafindan isitilirlar.
Isinan bu sular, faylar boyunca yiikselerek, hazne kaya olan metamorfik seri icerisindeki rekristalize
kiregtasi ve gnayslar icinde depolanirlar. Sularin bir kismi faylar boyunca kaynak seklinde yiizeye
cikarken, Jura-Kretase vyasli kiregtasi akiferindeki soguk sularla karisarak orijinal sicakligini
kaybetmektedirler. Bu 0©ngori, karisim hesaplariyla da dogrulanmistir. Bu inceleme ile Dereli
kaplicasini olusturan sicak sularin, soguk sular ile karisimindan dnceki sicakliginin belirlenmesi igin,
alandaki sicak ve soguk sulara ait kimyasal tahlil sonuglari kullanilarak “silis-entalpi karisim modeli
(SEKM)” ile karisim yiizdesi hesaplanmis ve karisim suyunun %78 soguk ve %22 sicak su’dan olustugu
bulunmustur. SEKM ve Cl-entalpi yontemleri ile belirlenen bu ylizde oranlari soguk su ve karisim suyu
degerlerine uygulanarak sicak suyun ilksel iyon derisimleri ve sicakhgi (104,7°C) hesaplanmistir. Bu
calismalarin sonucunda 38,8°C olarak ylzeye cikan suyun 100°C civarlarinda alinabilmesi icin uygun bir
sondaj noktasi, derinligi ve techizi icin somut 6neriler getirilmistir.

Anahtar kelimeler: Dereli kaplicasi, karisim orani, jeotermometre, silis-entalpi, karisim modeli.

ABSTRACT

Kiitahya - Giinliice - Dereli geothermal area, in Tavsanli County, is 20 km away from Tavsanli County. Dereli Spa is in the
study area. Metamorphic rocks form the basis of the geothermal field. The Jura-Cretaceous limestones are unconformably
metamorphic rocks, Upper Cretaceous Ophiolitic Melange are on them and Miocene Units are on the melange. At the top,
there are the Quaternary travertine and alluvium. Fractured limestones of Jura- Cretaceous tectonism plenty being
affected too much, as well as the development of good melting of the structure of this unit, it is best added feature of
being a cold-water aquifer. Meteoric water leached underground area, depending on the surface of the deep crust
thinning upcoming heated by magma activities. Warming waters, rising along the faults, reservoir rock in the
metamorphic series, are stored in recrystallized limestone and gneiss. While some parts of the water are coming to the
surface as a resource, they lose their original hot when they mix with the cold temperature water. This prediction was
confirmed with the calculation of mixture. To determine the previous temperature of the hot waters and cold waters of
Dereli Spa, mixing percentage of the hot and cold waters has been determined by using of the water chemistry data in
silica - enthalpy mixing model (SEMM ) in this area and it has been found 78% is cold and 22% is hot of the mixing water.
By using SEMM and Cl- enthalpy techniques, the percentage is determined by applying the values of the rates of cold
water and hot water in the mixing water and the temperature of the primary ion concentrations (104.7°C) was calculated.
As a result of these studies, in order to obtain water, coming to the surface, as 100°C instead of 38.8°C, concrete
suggestions for appropriate drilling point, the depth and equipment have been made.

Key words: Dereli spa, mixing ratio, geothermometer, silica-enthalpy, mixing model.
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ANKARA-CUBUK-MELIKSAH VE OZLUCE SAHALARI JEOTERMAL ENERJI
ARAMA CALISMALARI

Geothermal Energy Research in Ankara-Cubuk-Meliksah and Ozliice Fields
Hafize AKILLI, Sinan SARP

MTA Genel Mudiirliigli Enerji Hammadde Etlt ve Arama Dairesi Baskanligi, Ankara

OZET

MTA Genel Mudurliga, Enerji Hammadde Etlt ve Arama Dairesi Baskanligi'nin Ankara Civari Jeotermal
Enerji Aramalari Projesi kapsaminda yapilan bu ¢alismada, yiizeysel verisi olmayan Ozliice jeotermal
alaninda jeoloji, jeofizik ve su kimyasi ¢alismalari ile jeotermal kaynagin varligi ortaya konulmustur.
inceleme alaninda yer alan Meliksah sahasinda MTA Genel Miidiirligi tarafindan yapilmis 3 adet
derin, 6 adet gradyan sondaj kuyulari mevcuttur. Uretimde kullanilan MH-1/A kuyusu sicakligi 39°C,
pompaj debisi ise yaklasik 10 I/s’dir. Ozliice kéyiinde Belediye tarafindan agilan 192 m derinlikteki bu
kuyudan 38°C sicaklikta akiskan elde edildigi 6grenilmis, ancak kuyu agzi kapali oldugu, kuyu sahipleri
kuyudan termik log alinmasina izin vermedigi i¢in herhangi bir 6l¢iim yapilamamistir. Sahada yapilan
¢alismalar sonucu belirlenen su noktalarindan su érnekleri alinarak MTA laboratuvarlarinda analizi
yaptirilmistir. Yari logaritmik Schoeller diyagraminda su 6rnekleri degerlendirildiginde, Karaagag koyi
llica kaynag (S-1), Ozllice kdyii soguk su 6rnegi (S-3), Meliksah MH/1A kuyusundan alinan su érnegi (S-
5), ikipinar soguk su kaynaginin (S5-6) ayni kékenli oldugu, bu sularin Triyas yash kiregtaslarindan
beslendigi belirlenmistir. Sicak su érneklerine jeotermometreler uygulanmis, S-1 érneginden 42°C, S-5
orneginden ise 48 ile 55°C rezervuar sicakhgl hesaplanmistir. Jeolojik etlit sonucu belirlenen
lokasyonlarda rezistivite-duisey elektrik sondaj (DES) ve SP tirev 6lguleri alinmistir. Jeolojik katmanlarin
kalinhklari ve rezistivite degerleri belirlenmis, arazideki olasi tektonik yapilar ortaya cikartiimis ve
jeotermal potansiyelin olabilecegi yerler tespit edilmistir. Saha degerlendirmeleri sonucu; Meliksah
sahasinda 1975-1976 yillarinda yapilan sondajlarin hedeflenen kiregtaslarina ulasildigi belirlenerek, bu
sahada vyeni sondajli calismalara gerek gorilmemistir. Ozliice jeotermal alaninda yapilan
hidrojeokimyasal, jeolojik ve jeofizik ¢alismalardan elde edilen veriler isiginda sahanin gelistirme
potansiyelinin oldugu sonucuna varilmis ve sahada arastirma sondaji yapiimistir.

Anahtar kelimeler: Ozliice, yari logaritmik Schoeller diyagrami, rezistivite, potansiyel, Meliksah, Ankara.

ABSTRACT

In this research, which is conducted within the scope of “Geothermal Energy Research in Vicinity of Ankara Project” of the
Department of Energy Raw Materials of MTA General Directorate, it has been proved that geothermal energy exists in
“Ozliice Geothermal Field”, where there is no surface datal sign about geothermal energy, with the help of geology,
geophysics and water chemistry studies. In Meliksah field in the area, there are 3 deep and 6 gradient production wells
which were drilled by MTA. “MH-1/A Well” has a temperature of oC 39 and a pumping rate of approximately 10 I/s. It has
been understood that municipality of Ozliice had obtained 38°C flow from the well with a depth of 192 m, however, no
measurements could be done because well head was sealed and the well owner did not allow to take termic logs from the
well. Nevertheless, water samples taken from the other water sources which are determined by the field studies, as the
water samples are processed semi logarithmic Schoeller diagram. It has been demonstrated that Ilica source (S-1) of
Karaadac villiage, the cold water sample (S-3) of Ozliice village, the sample (5-5) of Meliksah MH/1A well, and the cold
water sample (S-6) of Ikipinar villiage have the same origin and that these water sources are fed from Triassic limestones.
Geothermometers have been applied to hot water samples and it has been calculated that the reservoir temprature of
sample S-1 is 39°C, and that of sample S-5 is between 48-55°C. At the locations determined by geological study, resistivity-
vertical electrical drilling (DES) and SP derivative measurements are taken. Thickness and resistivity rates of geological
layers have been determined, probable tectonic structures have been revealed, and locations with geothermal potential
are stated. In the scope of hydrogeochemical, geological and geophysical studies in Ozliice geothermal area, it has been
concluded that the area has a potential to be developed and research drillings have been done. A fluid with a temperature
of 42°C and pumping rate of 30 I/s has been obtained from the well C0-1 with depth of 612 m.

Key words: Ozliice, semi logarithmic Schoeller diagram, resistivity, Meliksah, Ankara.

21



o
| =" ~SFAS ™ Aksaray Universitesi Jeoloji Mihendisligi Bolimii
L Baki Canik Su Medeniyeti Sempozyumu
7-9 Ekim'13 AKSARAY

JEOLOJIK VE JEOFIZiK VERILERLE BATI ANADOLU'DA ELEKTRIK URETiMi
AMACLI YENi JEOTERMAL SAHA GELISTIRME CALISMALARI

Geothermal Field Development Works for Energy Generation by Geologic and
Geophysic Data

Adil 0ZDEMIR

Bati Anadolu Jeotermal A.S., Ankara

OZET

Bir sahanin jeotermal arama igin uygun olup olmadiginin, uygun ise arama igin hedef alanlarin
belirlenebilmesi ve uygun arama yontemlerin segilebilmesi icin bolgesel jeoloji, jeofizik (havadan
manyetik ve rejyonal gravite), ylkseklik ve uydu goriinti verileri birlikte incelenmelidir ve detay
aramalara (jeolojik haritalama, jeokimyasal 6rnekleme, jeofizik ve sondaj ¢alismalarina) daha sonra
baslanmalidir. Potansiyel alan verileri (havadan manyetik ve rejyonal gravite) ile bolgesel 6n arama
yapilmasinin ruhsat alimi, saha alimi-devri ve detay aramaya baslamadan 6nce yapilmasinin standart
hale getirilmesinin sektére 6énemli katkilar saglayacagi disiiniilmektedir. Calismada bdlgesel jeolojik
veriler, havadan manyetik ve rejyonal gravite verileri kullanilarak yazar tarafindan Bati Anadolu'da
elektrik Gretimi amach gelistirilen jeotermal sahalar incelenmistir. Bu calismada, havadan manyetik ve
rejyonal gravite verileri kullanilarak jeotermal sahalarin arastirilmasi uygulamadan &rnekler verilerek
incelenmistir. Jeotermal arastirmalarda yapilacak detay aramalar Oncesi potansiyel alan verileri
kullanilarak bélgesel 6n arama yapmanin faydalari ve elde edilen saglikli sonuglar bu ¢alisma ile ortaya
konulmustur.

Anahtar kelimeler: Jeotermal eneriji, elektrik Gretimi, Bati Anadolu, Tirkiye.

ABSTRACT

Determination of the compatibility to the geothermal survey of a field, at first, local geology, geophysical (aerial magnetic
and regional gravity), elevation and satellite image data should be analysed in common. And later, detailed surveys
(geological mapping, geochemical sampling, geophysical and drilling works) should be done. It is clear that if it is
standardised to be done of locally preliminary investigations with potential field data (aerial magnetic and regional
gravity) before than licence purchase, field purchase-recirculate and detailed surveys, it will make a great contribution to
the sector.In this presentation, newly developed geothermal fields in Western Turkey with geological and geophysical data
for electrical production.in this study, research of geothermal fields by utilising the aerial magnetic and regional gravity
data investigated by examples. Advantages of locally preliminary prospecting by using potential field data before than
detailed researches at the geothermal surveys and best available results have been presented by this study.

Key words: Geothermal energy, electrical productivity, Eastern Anatolia, Turkey.
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ESKISEHIR ILINDE YENI BiR JEOTERMAL SAHA: MAHMUDIYE-ISMETPASA
SAHASI

A New Geothermal Area In Eskisehir: Mahmudiye- ismetpasa Area
Lutfi TASKIRAN, Unsal TURALI, ismail KARA

MTA Genel Mudiirliigli Enerji Hammadde Etlt ve Arama Dairesi Baskanligi, Ankara

OZET

Eskisehir il merkezine yaklasik 55 km uzaklikta yer alan calisma sahasi, Mahmudiye ilcesi’ne bagli
ismetpasa Kéyii civarindadir. Temelde Alt Triyas yasli, ayni zamanda jeotermal rezervuar olan Sivrihisar
Metamorfiklerine ait dolomitik mermer bulunmakta ve kalksistlerin bulundugu sahada bu birimleri
yine Triyas yash Ofiyolitik birimler tektonik uyumsuzlukla tzerlemektedir. Bu birimlerin tzerine Orta-
Ust Triyas yasli metamorfitler gelmektedir. icerdigi radyoaktivitesi yiiksek minerallerin 1simasi sonucu
ortaya ¢ikan 1sinin, tektonizmayla beraber jeotermal sistemin isiticisi oldugu diisiiniilen Paleosen yash
Topkaya Granodiyoriti tim bu birimleri keserek ylzeylenmistir. Bu birimlerinde Uzerine agisal
uyumsuzlukla jeotermal sistemin 6rtii birimleri olarak nitelendirilen Orta-Ust Miyosen ve Pliyosen yasli
sedimanter birimler gelmektedir. En Ustte Kuvaterner yasl allivyonal malzeme bulunmaktadir. MTA
Genel Miuduirlaga tarafindan séz konusu alanda jeolojik, jeofizik ve hidrojeokimyasal ¢alismalar
yapilmistir. Jeolojik c¢alismalar kapsaminda, 1/25.000 olgekli detay jeotermal jeolojisi, tektonik
calismalar yapilmis, jeofiziksel ¢alismalar kapsaminda, belirlenen alanlarda elektrik-rezistivite yontemi
ve SP 6lglimleri yapilmis, hidrojeokimyasal galismalar kapsaminda ise su kimyasi analizleri, ¢evresel ve
radyojenik izotop analizleri, suda radon gazi analizleri, birgok kuyu ve kaynaktan yerinde fiziksel
ozelliklerin 6lglimleri yapilmigtir. Tiim bu ¢alismalar neticesinde belirlenen lokasyonda 556 m derinlikte
bir arastirma sondaji yapilmis ve 60°C sicaklikta ve 70 I/s kompresor debisinde jeotermal akiskan elde
edilmistir. MTA Genel Mudirltgi tarafindan kesfedilmis yeni bir saha olan Mahmudiye-ismetpasa
sahasi, bu o0zellikleriyle Eskisehir'deki en yiksek sicakliga sahip ikinci saha olma 06zelligini de
kazanmistir.

Anahtar kelimeler: Jeotermal, hidrojeokimya, Eskisehir, Mahmudiye.

ABSTRACT

The study area is located about Ismetpasa village at Mahmudiye district, 55 km southeast of Eskisehir city center. The
Lower Triassic basement rocks which are also geothermal reservoir in the field, are dolomitic marbles and calcschists
related with Sivrihisar metamorphics and these units are tectonic unconformably overlain by Triassic ophiolitic units. These
units are overlain by the Middle-Upper Triassic metamorphic rocks. Paleocene Topkaya granodiorites which is considered
as a heat source of the geothermal system by radiation of high radioactivity minerals and tectonic, overlie all of these
units by cutting. These units are overlain with angular unconformity by the Middle-Upper Miocene and Pliocene
sedimentary rocks, defined as caprock units of the geothermal system. At the top are the Quaternary alluvial material. In
the field, goelogical, geophysical and hydrogeochemical studies have been made By MTA (Mineral Research and
Exploration) General Directorate. The scope of geological studies, detail geothermal geology and tectonics were conducted
with 1/25.000 scale, within the scope of geophysical studies, electrical-resistivity and SP measurements were made at
designated areas and within hydrogeochemical studies, water chemistry analysis, environmental and radiogenic isotope
analysis, analysis of radon gas in water were performed and some physical properties were measured from many wells
and springs in the field. As a result of all these studies, a research well was drilled depth of 556 m at the specified location
and geothermal fluid was obtained with 60°C temperature and 70 I/s discharge with compressor. Mahmudiye-ismetpasa
field, discovered by the General Directorate of MTA is a new field, with these characteristics it is the second highest
temperature field in Eskisehir province.

Key words: Geothermal, hydrogeochemistry, Eskisehir, Mahmudiye.
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ORTA ANADOLU’DAKI BAZI JEOTERMAL SULARDA SU KiIMYASI VE iZOTOPIK
DEGISIMLERIN ANLAMI

The Meaning of Changes of Water Type and Isotopic Composition of the Some
Geothermal Watersin Central Anatolia, Turkey

Mustafa AFSIN?, Baki CANiK?

1Aksaray Universitesi Jeoloji Miihendisligi Béliimii, Kampiis, 68100 Aksaray
2Ankara Universitesi Jeoloji Miihendisligi Bélimii, Tandogan, 06100 Ankara

OZET

inceleme alaninin temelini Paleozoyik yasli mermer, gnays ve kuvarsitlerden ibaret metamorfitler
olusturmus olup, bunlarin Gzerine yas araligi Senozoyik’ten Kuvaterner’e kadar degisen birimler
gelmistir. incelenen sular tektonizma ile iliskili olarak agiga ¢ikmakta olup, temelde yer alan mermerler,
jeotermal sularin birincil sicak su akiferi, istifteki diger gegirgen birimler ikincil akiferi; gegirimsiz
birimler ise 6rti kaya konumundadir. Genelde devirli jeotermal sisteme sahip bu sularda isi kaynaklari
jeotermal gradyan, volkanizma ve granit sokulumlari olmalidir. Baskin iyonlar gen¢ sularda Ca®* ve
HCOs', vasli/jeotermal sularda ise Na* ve Cl”dir. Sularda Na* ve Cl’nin artmasinda, halit vb.
evaporitlerle kisa siireli temasa ek olarak eski havzalara ait daha yash sularin da katkisi olmustur. 20
ve 2H izotop analizlerine gére meteorik kékenli olan sulardan, soguk sular genelde yiiksek kotlardan
beslenen sig dolasimli ve hizli akisli; jeotermal sular ise algak kotlardan beslenen orta-derin dolasimli
ve yavas akighdir. Bazi sularda gézlenen meteorik su dogrusundan sapmanin nedeni, yiksek miktardaki
CO, gazi, buharlasma ve mineral-su etkilesimine bagh 620 artisidir. Sularin **C degerleri gercek yaslar
olmayip, ¢ogunlukla toplam ¢6zinmis karbonat veya bikarbonattaki modern biyojenik karbonun
katkisinin élciimidiir. Sularin 83C degerlerine gére CO,'nin kdkeni tath su karbonati, denizel kiregtasi
ve mermerlerdir. *C gériiniir yaslar geng sulardan yasl sulara dogru artarken, yiizde modern karbon
(pmc) degerleri ise ayni yonde azalmistir. *C aktiviteleri diisiik olan bazi jeotermal sular ¢ogunlukla
yagish dénemde dnemli miktarlarda 3H icermektedir. Bu durum, yakin gecmisteki beslenime ve genc
sularin karisimina isaret eder.

Anahtar kelimeler: Jeotermal su, karbon izotopu, devirli jeotermal sistem, karisim, Orta Anadolu.

ABSTRACT

The basement of research area forms metamorphics which comprise marble, gneiss and quartzites in ages Palaeozoic.
These units are overlied by different units from Cenozoic to Quaternary age. Occurrence of the waters is mainly related to
tectonism. The basement marbles are of primary thermal aquifer of the geothermal waters, other permeable units in the
sequence are secondary aquifers, impermeable units are cap rocks of the geothermal system. Heat sources of these
geothermal waters generally having cyclic/meteoric geothermal system should be geothermal gradient, volcanism and
granite intrusions in the areas, respectively. Dominant ions are Ca** and HCOsin young waters, Na* and CI in
old/geothermal waters, respectively. Na* and CI in the waters are increased as a result of short contact time with
evaporitic sequences (halite etc.) and also older waters in the old basins. All the study waters are of meteoric origin
according to *¥0 and H isotope analyses, and cold waters having shallow and fast circulation are recharged from high
altitudes, whereas geothermal waters having deep and low circulation are recharged from intermediate altitudes. The
deviation of some waters from global meteoric water line is mainly due to the high CO: contents, evaporation and increase
the 60 values as a result of water-rock interaction. **C values of the waters are not real ages of the waters, but they are
the measures of contribution of modern biogenic carbon in total dissolved carbonate or bicarbonate. **C apparent values
of the waters are increasing from young waters to old waters, whereas per cent modern (pmc) carbon values are
decreased in the same order. The sources of CO: in the waters may suggest freshwater carbonate, marine carbonate and
metamorphic according to the results of 63C. Some geothermal waters with low C activities contain 3H in significant
ratios mostly during the rainy period. This refers to the recharge and mixture of young water in recent past.

Key words: Geothermal waters, carbon isotope, cyclic geothermal system, mixing, central Anatolia.
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YENILENEBILIR ENERJI KAYNAKLARI ACISINDAN TURKIYE’NIN
HIDROELEKTRIK POTANSIYELININ DEGERLENDIRILMESI

Evaluation of Hydroelectrical Potential of Turkey in Terms of Renewable Energy
Sources

Unal AKDAG, Dogan DEMIRAL

Aksaray Universitesi Makine Mihendisligi Blimii, 68100 Aksaray

OZET

Enerji ve enerji kaynaklari strdirilebilir kalkinma igin en 6nemli yasamsal kaynaklardandir. Bir (lkenin
surdirulebilir kalkinmasi icin enerji kaynaklarinin da siirdirilebilir olmasi gerekir. Diinya enerji tiketiminde
halen fosil tabanh yakitlar birincil enerji kaynagi olarak kullaniimaktadir. Fosil tabanli yakit rezervlerinin sinirli
olmasi, bu kaynaklarin sadece belirli llkelerde bulunmasi, ayni zamanda cevreye zarar verdigi de
dislinulerek gelismis ve gelismekte olan llkeler alternatif enerji kaynaklarina yonelmislerdir. Halen gevre
dostu, temiz enerji teknolojileri konusunda gok yogun bir Ar-Ge faaliyeti ylrutilmektedir. Burada esas alinan
enerji kaynaginin yenilenebilir olmasi, her llkenin esit bir sekilde faydalanmasi ve gevreye zarar vermeden
surdurilebilir bir ¢ézimin bulunmasidir. Bu agidan bakildiginda, giines enerjisi, rizgar, dalga, biyo-kitle,
hidrojen, jeotermal ve hidrolik enerji 6n plana gikmaktadir. Glines ve rlizgar enerjisi konularinda arastirmalar
devam etmekle birlikte, pahali teknolojiler gerektirdiginden heniz istenilen oranda yayginlasamamistir.
Tilrkiye’de elektrik tuketimi her yil yaklagik %8 oraninda artmaktadir. Bu talebi karsilamak amaciyla Glkemiz
yeni enerji projeleri icin her yil 5 milyar dolarlik yatinm yapmak zorundadir. Bitiin diinyada oldugu gibi
llkemizde de eneriji hayati bir konu oldugundan, kendine yeterli, strekli, glivenilir ve ekonomik bir elektrik
enerjisine sahip olunmasi yoniinde, basta disa bagimli olmayan ve yerli bir enerji kaynagi olan hidroelektrik
enerjisi olmak Uzere butiin alternatifler gbz 6nine alinmalidir. Su gliclinden yaralanmak igin pahali
teknolojilere gerek duyulmamakta ancak buyik yatirimlar yapmak gerekmektedir. Bu agidan Tirkiye su
glciine blylik 6nem vermek zorundadir. Aslinda su, yasamin ve Uretimin devaminin vazgecilmez kaynagi
olmasi nedeniyle bir Ulkenin kalkinmasinda sirekli olarak zaten ¢ok énemli bir yere sahip bulunmaktadir.
Turkiye henlz teknik olarak degerlendirilebilir toplam potansiyelin yaklasik %38'ini kullanmaktadir. Bu
galisma kapsaminda, hidroelektrik enerjinin diger enerji kaynaklarina goére sahip oldugu avantaj ve
dezavantajlar, gelecekte teknik ve ekonomik olarak degerlendirilebilecek hidroelektrik potansiyelin elektrik
enerjisi retiminde kullaniimasi konusu irdelenecektir.

Anahtar kelimeler: Yenilenebilir enerji kaynaklari, hidrolik glic, teknoloji, Tirkiye.

ABSTRACT

Energy and energy sources is one of the most vital resources for sustainable development. It should be have sustainable
energy sources for sustainable development of a country. World energy consumption is still used fossil-based fuels as the
primary energy source. Fossil-based fuel reserves are limited; these resources are found only in specific countries, but also
damaging to the environment in mind also turned to alternative energy sources in developed and developing countries.
Currently, it is a very intense R & D activity is carried out on the environmentally friendly, clean energy technology. It can
be taken into consideration of the renewable energy sources for each country on an equal basis benefit and without
harming the environment from the presence of a sustainable solution. From this perspective, it is stand out the solar
energy, wind, wave, biomass, hydrogen, geothermal and hydroelectric power. While continuing research on solar and
wind energy requires expensive technologies become widespread yet at the desired rate. The consumption of electricity in
Turkey is increasing about 8% of every year. To provide this demand for new energy projects in our country needs to invest
S 5 billion each year. As the whole world is a vital issue in our country energy self-sufficient, continuous, reliable and
affordable energy to have a power that is not dependent on other countries and local energy sources, including
hydroelectric power, which should be taken into consideration all the alternatives. To take the power of water to make
large investments in expensive technologies is necessary, but it is required. In this respect, Turkey must consider great
importance to the power of water. In fact, water is the source of life and the production of essential continuity in the
development of a country is already having a very important place. Turkey has using approximately 38% technically
feasible of the total potential yet. In this study, hydro-electric energy, its advantages and disadvantages compared to
other energy sources in the future be considered as technical and economical use of hydroelectric potential in the
production of electrical energy will be discussed

Key words: Renewable energy sources, hydraulic power, technology, Turkey.
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NEVSEHIR KOZAKLI VE KIRSEHIR TERME (ORTA ANADOLU) JEOTERMAL
ALANLARINDA TRAVERTEN OLUSUM MEKANIZMASI

Travertine Formation Mechanism in Nevsehir Kozakli and Kirsehir Terme Geothermal Fields, Central
Anatolia, Turkey.

Ali GURELY, Mustafa AFSIN?, Glilcin DOGAN?

INigde Universitesi Jeoloji Mithendisligi B6limii, Kampiis, 51240 Nigde
2Aksaray Universitesi Jeoloji Miihendisligi Bolimii, Kampiis, 68100 Aksaray

OZET

inceleme alani Nevsehir Kozakh (KJA) ve Kirsehir Terme (TJA) jeotermal alanlari ve yakin cevresini
kapsamaktadir. Bu alanlarin temelini Paleozoyik yasli mermer, gnays ve kuvarsitlerden ibaret
metamorfitler olusturmus olup, bunlarin {izerine yas araligi Senozoyik’ten Kuvaterner’e kadar degisen
farkh hidrojeoloji 6zellikli birimler gelmistir. incelenen alandaki jeotermal sular tektonizma ve
volkanizma ile siki iliskili olarak agiga cikmaktadirlar. KJA ve TJA’da sicak sularin aktigi alanlarda
kalinhklari ve tirleri degisen eski ve gilincel travertenler yaygindir. Bu ¢alismanin amaci, KJA ve TJA'daki
travertenlerin olusum mekanizmasini agiklamaktir. Bunun igin, KJA ve TJA’daki sicak sularin akis
yollarinda sicaklik, pH ve serbest CO, degerleri 6lglilmis; kaynak alanlarindan alinan traverten
orneklerinin ince kesitlerinin polarizan mikroskopta tanimlamalari, taramali elektron mikroskop (SEM)
ve 60 ve 8'3C izotop analizleri yapilmistir. TIA’daki jeotermal sular KD-GB yénlii bir acilma catlag
boyunca ylizeye ¢ikarken sirt tipi traverten olusumuna yol agmistir. Su akiminin devam ettigi yerlerde
glincel dendritik yapilarin olusumuna uygun mikroteras havuzlar gézlenmistir. Her iki jeotermal alanda
traverten olusumuna, alg faaliyetinin yani sira; gastropod, bitki kdkleri ve taninamayan hayvansal
pargalar da katki saglamaktadir. Diiz seviyeler boyunca olusan bosluklar kismen veya tamamen ikincil
kalsit ile doldurulmustur. Kalin traverten olusumunun etkili nedeni bikarbonat¢a zengin jeotermal
sularin birincil akiferi olan mermerlerdir. Giincel travertenlerin 80 ve &%C degerleri eski
travertenlerdekilerden vyiiksektir. Karbonat ve toplam inorganik karbon (TiK) &rneklerinin 8%C
degerlerine goére kati faz genelde TiK’e gére zenginlesmistir.

Tesekkiir: Bu calisma CAYDAG-104Y197 No’lu proje ile Tiirkiye Bilimsel ve Teknik Arastirma Kurumu (TUBITAK) tarafindan
desteklenmistir.

Anahtar kelimeler: Traverten, CO., alg faaliyeti, toplam inorganik karbon, jeotermal su, Kozakli, Terme.

ABSTRACT

This study includes Nevsehir Kozakli (KJA) and Kirsehir Terme (TJA) geothermal fields and their surrounding. The basement
of the area is comprised such as metamorphic rocks Paleozoic aged marble, gneiss and quartzite. These units are overlaid
by the Cenozoic-Quaternary aged sedimentary or volcanic units having different hydrogeological features. The geothermal
waters emerge controlling by volcanism and tectonics. Ancient and recent travertines in different types and thicknesses
are common in the spring areas. This paper aims to determine formation mechanism of the travertines. Therefore,
temperature, pH and free CO; parameters are measured in spring mounts and along flow path; and then examined using a
polarising microscope and scanning electron microscope (SEM); and 60 and 6*3C isotope analysis of ancient and recent
travertine samples. The geothermal water of TIA emerges controlling by NE-SW oriented tensional cracks and this cause
ridge type travertine in the area. Microterrace pools which suitable forming the actual dendritic structures are developed
in places where water appears. The formation of travertine in the both geothermal fields are also contributed gastropods,
plant roots and unidentified animal fragments as well as algal activity. The plain porosity levels are filled partially or
completely with secondary calcite. The most important cause of thicker travertine deposition is marbles which primary
aquifers of the bicarbonate-rich geothermal waters. 50 and 6*3C of recent travertines in the spring areas are higher than
ancient travertines. Solid phase was mostly enriched by §'C than total inorganic carbon (TIC) according to the 60 and
6%3C values in the travertines. Acknowledgement: This study was granted by The Scientific and Technical Research Council
of Turkey (TUBITAK; Grant No. CAYDAG-104Y197).

Key words: Travertine, CO; algal activity, total inorganic carbon, geothermal water, Kozakl, Terme, Orta Anadolu,
Tiirkiye.
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GOKSU DELTASI (SiLIFKE, MERSIN) SU KAYNAKLARININ DUNU, BUGUNU VE
GELECEGI

Water Resources of Goksu Delta (Silifke, Mersin): Past, Present and Future
Mehmet CELIK?, Ugur Erdem DOKUZ, Hilal ENGIN2, Sebnem ARSLANZ, Tuncay SOYSAL3, Ali GULECYUZ?

1Ankara Universitesi Jeoloji Mithendisligi Blimii, Ankara
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OZET

Mersin ili Silifke ilgesi sinirlari iginde yer alan Goksu Deltasi, sahip oldugu dogal kaynaklari, insan nifusu,
bitki ve hayvan popitlasyonu, ylizey ve yeralti sulari, dogal hayata elverisli iklimi bakimindan tlkemizin en
dnemli sulak alanlarindandir. Géksu Deltasi farkli dénemlerde Ozel Cevre Koruma Bélgesi, Dogal Hayati
Koruma Alani ve RAMSAR alani olarak ilan edilmistir. Orta Toroslar’dan beslenen Géksu Nehri’nin kuzeybati-
glineydogu dogrultusunda ve gilineydogu yonlu akisini sonlandirdigl bolgede olusan Goksu Deltasi son
derece verimli tarim arazilerine sahiptir. Goksu Deltas’’nin bu 6zelligi dolayisiyla tarim, bélgenin ekonomik
gelisimi bakimindan birinci sirada yer almaktadir. Bu durum Goksu Deltasi su kaynaklarinin 6nemini bir kat
daha artirmaktadir. Deltanin su kaynaklari, sosyo-ekonomik yapi Gzerindeki dneminin yani sira deltadaki
ekolojik denge igin de 6nemlidir. Bu nedenle deltada su kaynaklarinin kullanimi tim canli yasami igin kritik
oneme sahiptir. Goksu Deltasi'nda dogal hayatin sirdirilebilirligi su kaynaklarindan strdirdlebilir sekilde
faydalaniimasina baglidir. Bu kapsamda Goksu Deltasi su kaynaklarinin kullanimi Gzerine yillardir planlamalar
yapilmaktadir. Atilan her adim delta lizerinde olumlu ya da olumsuz etkilere sebep olmaktadir. S6z konusu
¢alisma kapsaminda bu etkiler degerlendirilmis, deltada siliregelen sosyo-ekonomik faaliyetlerin Goksu
Deltasi su kaynaklarina olasi etkileri de ele alinarak deltanin diinii, bugilinii ve gelecegi analiz edilmeye
cahsilmistir. Goksu Deltas’'nda 1960l yillarda baslayan galismalara gére 30.000 uS/cm dizeyinde olan
yeralti sular elektriksel iletkenlik degerleri, 1980’li yillarda insa edilen sulama kanallarinin etkisiyle hizla
azalmis, giinimuzde maksimum 3.000 uS/cm’ye kadar dusmustir. Goksu Nehri’nden sulama kanallarina
verilen suyun Akgél'e desarj edilmesi, kurumus olan goli yeniden canlandirmis ve golde balikgilik yapma
imkani dogmustur. Ancak giinimuzde tarimsal Uretimde yogun olarak kullanilan giibrelerin sulamadan
donen sular tarafindan ¢oziinerek nehir kaynakli siltle birlikte géle tasinmasi, goliin 6trofikasyonunu artirmis
ve goldeki canh yasami olumsuz yonde etkilenmistir. Deltada 1960’li yillarda yogun sekilde gézlenen deniz
suyu girisimi ile miicadele kapsaminda yeni kuyularin agilmasi yasaklanmistir. Ancak, giiniimiizde modern
sulama yoéntemlerinin kullanilmaya baslanmasi ile kanaldan alinan suyun kullanimi sorunlara yol agmaya
baslamis ve bu durum yeni sulama kuyularinin agilmaya baslamasina sebep olmustur. Calisma kapsaminda
farkli donemlerde yapilan ol¢timler sulak donem ile kurak dénem arasinda su seviyelerinin 3 m’ye varan
dalgalanmalar sergiledigini ortaya koymustur. Bu veriler Goksu Deltasi yeralti sularinin sulama suyu
kullanimina karsi son derece hassas oldugunu gostermektedir. Bugline kadar klasik yontemlerle yapilan
galismalar Goksu Deltasi yeralti sularinin sirdirdlebilir kullaniminin saglanmasi amaciyla modelleme
galismalarinin yapilmasi gerekliligini ortaya koymaktadir. Géksu Deltasi’nin kuzeybati sinirinda bulunan
Silifke ilgesi, her mevsim yiksek debili akis gosteren Goksu Nehri'nin iki yakasinda bulunmakta olup,
gecmiste yagish donemlerde sik sik taskinlara maruz kalmistir. Gerek bu taskinlarin kontrol altina alinmasi,
gerekse Konya Havzasi’nin sulanmasi amaciyla Goksu Havzas’'nda hayata gegirilen Mavi Tinel projesi
kapsaminda 17 adet baraj insaati gergeklestirilmistir. Bu durum sonucunda, énimuzdeki yillarda deltaya
tasinan sediman miktarinin 6nemli miktarda azalmasi ve delta kiyi gizgisinin karaya dogru gerilemesi
beklenmektedir. Clink( 6nceki yillarda Goksu Deltasi akis yataginin degistirilmesi deltanin sag yakasinda kiyi
ilerlemesine, sol yakasinda ise kiyi gizgisinin gerilemesine sebep olmustur. Goksu Deltas’’nda saptanan bir
diger sorun ise evsel ve tarimsal kirleticilerin olusturdugu su kirliligidir. Delta Gzerinde nifusun giderek
artmasi, ilerleyen yillarda su kaynaklarina olan talebi daha da artiracaktir. Bu nedenle deltada su
kaynaklarinin strdiralebilir ydonetim planlarinin hazirlanmasi gerekmekte, s6z konusu planlar igin disiplinler
arasi (hidrojeoloji, ziraat, biyoloji, cevre) bir calismaya da ihtiya¢ duyulmaktadir.

Anahtar kelimeler: Goksu Deltasi, su kaynaklari, deniz suyu girisimi, strdurilebilir yonetim, Goksu Nehri, Mersin-Silifke.
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ABSTRACT

Goksu Delta, located in Silifke, province of Mersin, is one of the most important wetland areas of our country with its
natural resources, human, plant and animal population, surface and ground water resources, and its climate which is
suitable for wildlife. G6ksu Delta has been declared as a Special Environmental Protection Zone, Wildlife Protection Area,
Ramsar Convention for Wetlands of International Importance area in different periods.

GOksu Delta forms where Goksu River, originating from Central Taurus, ends its SE oriented flow. Agriculture is the primary
sector of the economy in the region since the delta hosts fertile agricultural fields. This increases the importance of water
resources of Géksu Delta. Ecological stability of the region depends on the water resources besides the socio-economic
development therefore sustainable development of these resources is needed for the sustainability of the wildlife in the
delta. In this context, there have been efforts to plan the utilization of the water resources of the delta and there are
positive or negative effects of every effort on the delta. In this study, these effects are evaluated and the past, present and
future of the water resources of Géksu Delta has been analyzed by addressing the possible effects of the on-going socio-
economic activities on these resources as well.

According to the studies started in 1960s in Géksu Delta, the electrical conductivity values for the ground water was
around 30,000 uS/cm. Today, this value decreased rapidly to a maximum of 3000 uS/cm with the influence of the
irrigation canals. The water diverted from these channels started discharging to Akgél, which provided this lake to fill up, it
was otherwise dry. Fishery activities started afterwards in the lake. However, nowadays, fertilizers used extensively in
agricultural production are dissolved in the irrigation waters and transported to the lake together with the silty sediments
originating from the river which caused eutrophication of Akgél. Eutrophication had a negative effect on the diversity of
species. Drilling of wells was forbidden in 1960s in the delta to prevent seawater intrusion. After a while, drilling of new
wells started due to the problems associated with the utilization of water from the irrigation channels using modern
techniques. Within this study, it is proven that there is upto 3 m water-table fluctuation between dry and wet seasons. The
data indicate that groundwaters of Géksu Delta are sensitive to the utilization of irrigation water. The studies carried out
to date by using classical methods suggested that modeling studies should be undertaken to assure the sustainable
utilization of Géksu Delta groundwaters.

Province of Silifke is located along the northwestern border of G6ksu Delta, on the banks of the Géksu River. Due to the
high amount of flow rate of Géksu River, Silifke was frequently subjected to floods in the past. 17 dams were constructed
within Mavi Tiinel project in order to control these floods and to irrigate Konya Basin. As a result, a decrease in the
sediment amount transported to the delta and a regression of the delta shoreline towards land are expected in the
forthcoming years. In previous years, changing the flow channel of Géksu River caused regression of the shoreline in the
left part and transgression in the right part of the delta. Another problem determined in Géksu Delta is the water
contamination caused by the agricultural and domestic pollutants. The increase in the population of delta will definitely
boost water demand in future. Therefore, sustainable management strategies for groundwater resources should be
planned which need collaboration of different disciplines like hydrogeology, agriculture, biology and environment.

Key words: Goksu Delta, water resources, seawater intrusion, sustainable management, Géksu river, Mersin-Silifke.
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GOLBASI (ANKARA) GUNEYDOGUSUNDAKI AKIFERIN HIDROJEOKIMYASAL
OZELLIKLERININ INCELENMESI

Evaluation of the Aquifer at Southwest of Gélbasi (Ankara)
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OZET

Ozellikle gelismekte olan (lkelerde kentlesme orani giin gectikge artmaktadir. Ulkemizin baskenti
Ankara da bu hizli sehirlesmeden fazlasiyla etkilenmektedir. Ankara ilinin glineybatisinda bulunan
Golbasi ilgesi ulasim, yerlesim alani ve dogal kaynaklari bakimindan Ankara'nin en hizh biyliyen ilgeleri
arasinda yer almaktadir. S6z konusu blylime bir taraftan su kaynaklarinin miktar ve kalite bakimindan
olumsuz yonde etkilenmesine sebep olurken diger taraftan blylimenin sirdirilebilmesi agisindan da
kaliteli su kaynaklarina ihtiyacduyulmaktadir. Bu bakimdan Goélbasi ilgesi yeraltisulari 6nem arz
etmektedir. Yeraltisularinin hidrojeokimyasal 6zelliklerinin saptanmasi, mevcut durumun belirlenmesi
ve ileriye doénik saglikh planlamalarin gergeklestirilerek sirdirilebilir kalkinmanin saglanmasina
yardimci olacaktir. S6z konusu ¢alisma kapsaminda Gdélbasi akiferinden alinan numunler Gzerinde
fizikokimyasal ve kimyasal analizler gergeklestirilmis, s6z konusu analiz sonuglari ilgili diyagramlarla
degerlendirilmistir. Buna goére sularin hidrokimyasal fasiyesleri genel olarak Mg/Na-HCOs tipindedir.
Elektriksel iletkenlik degerleri 450-3010 pS/cm arasinda degismekte olup Elektriksel iletkenlik degerleri
genel olarak kuzeyden glineye dogru artmaktadir. Bu genel durumun yani sira g¢alisma alaninda
bulunan tarim arazileri ve endustriyel tesislerin bulundugu bélgelerde EC anomalileri saptanmistir.
Yeraltisularinda yapilan doygunluk indisi hesaplamalari 6rneklerin biyik c¢ogunlugunun aragonit,
kalsit, dolomit minerallerince doygun oldugunu gostermektedir. Yeraltisularinin sulama ve icme suyu
olarak kullanim imkanlarini degerlendiren diyagram ve standartlar ¢alisma alanindan derlenen
orneklerin yer yer EC, Na ve B bakimindan 5. sinif su olarak siniflanmaktadir. Gergeklestirilen
hidrojeokimyasal calismalar bolgede yayillim gosteren volkanik birimlerin yani sira endustriyel ve
tarimsal arazi kullaniminin da ¢alisma alaninda yeraltisularinin hidrokimyasal karakteri Gizerinde etkili
oldugunu gostermistir.

Anahtar kelimeler: Hidrojeokimya, su kirliligi, doygunluk indisi, G6lbagi, Ankara.

ABSTRACT

Urbanization is rising up day by day, especially at developing countries. Our capital city Ankara also affected this rapid
urbanization. The Gélbasi town located at southwest of Ankara, is one of the most developing towns of Ankara by its
natural resources, transportation and urban area. This sustainable developing needs well quality water resources while its
a reason for degradation by quality and quantity of of water resources. With this respect, water resources of Gélbasi town
are too important. Obtaining hydrogeochemical properties, understanding present situation and managment planning of
groundwater will help sustainable development. In this study physicochemical and chemical analyses are conducted on
groudwater samples from Gélbasi aquifer, and these analyse results are evaluated by related graphics. Belong to results
hydrochemical facies of waters are generally Mg/Na-HCOs type. The Electrical values increase through south from north
which varies between 450-3010 uS/cm. Besides this general situation EC anomalies are obtained at some areas where
agricultural and industrial facilities presents. Saturation indices calculations of groundwaters indicate most pf samples are
saturated with respec to aragonite, calcite and dolomite minerals. The standarts and diagrams evaluating irrigation and
drinking water purposes of waters indicate samples from study area classified as 5th class water with respect to EC, Na
and B, in some parts of the area. Hydrogeochemical studies show volcanic lithologies are responsible on the hydrochemical
characteristics of fround waters beside industrial and agricultural land usage.

Key words: Hydrogeochemistry, water pollution, saturation index, Golbagi, Ankara.
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GOKSU DELTAS! (SILIFKE, MERSIN) SAG YAKASI HIDROJEOLOJIK
KAVRAMSAL MODELININ OLUSTURULMASI

Development of a Conceptual Model for the Right Part of Géksu Delta (Silifke, Mersin)
Ugur Erdem DOKUZ}, Mehmet CELIK?, Sebnem ARSLAN?, Hilal ENGIN?, Deniz SONGUR*

!Ankara Universitesi Jeoloji Mithendisligi Blimii, Ankara
2Ahi Evran Universitesi Jeoloji Miihendisligi B6Iimdi, Kirsehir

OZET

Mersin ili Silifke ilgesi sinirlarinda bulunan ve tlkemizin en 6nemli sulak alanlarindan biri konumunda
bulunan Goksu Deltas’'nda, tiim sulak alanlarda oldugu gibi tamamen suya dayali bir ekosistem
gelismistir. Bu durum Goksu Deltasi'nda dogal hayatin sirdirilebilmesinin su  kaynaklarinin
surdirdlebilir kullanimina bagh oldugunu ortaya koymaktadir. Sadece Goksu Deltasi 6zelinde degil
kiiresel olgekte, gerek kiresel 1sinma senaryolari, nifus artisi, endustriyel gelismeler, tuzlanma
problemleri 1s1ginda su kaynaklarinin 6neminin her gegen giin hizla arttigi ve yakin gelecekte diinya
nifusunun 6nemli bir kesiminin igilebilir ve kullanilabilir suya ulasmasinin daha da giiglesecegi agiktir.
S6z konusu olumsuz etkilerin en aza indirilmesi su kaynaklarinin strdirdlebilir kullanimi ile mimkin
olacaktir. Strdurilebilir kullanim planlarinin saglikli bir sekilde hazirlanip uygulanabilmesinin ilk adimi
ise hidrojeolojik sistemin dogru bir sekilde tanimlanmasidir. Géksu Nehri'nin Kuvaterner dénemi
boyunca tasidigi sedimanlari Akdeniz kiyisina birakmasi sonucu olusan ve transgresyon-regresyon
siregleriyle bicimlenen Goksu Deltasi birgok delta bdlgesinde oldugu gibi son derece kompleks bir
yaplya sahiptir. Bu durum Goksu Deltasi yeralti suyu siteminin ayrintili bir sekilde tanimlamasini
glclestirmistir. Bu ¢alisma kapsaminda, daha oOnce hidrojeolojik amagl olarak gergeklestirilen
¢alismalarda yeterince agiklanamayan Goksu Deltasi kavramsal modelinin ek ¢alismalarla tanimlanmasi
amagclanmistir. Bu amagla deltanin dogal hayat bakimindan daha fazla 6nem arz eden sag yakasi
mercek altina alinmistir. Calisma kapsaminda 6ncelikle hidrojeolojik sistemin boyutlarinin belirlenmesi
amaciyla farkli lokasyonlarda sistematik olarak sondajlar agilmistir. Sondajlarda akifer sistemlerin
taban ve tavanlarinin belirlenmesi yaninda, bazi sondajlarda Goksu Deltasi ¢okellerinin tabanina
inilmesi de planlanmigtir. S6z konusu sondaj galismalari hidrojeolojik ve jeolojik incelemeler ve 6ncel
calismalarla bir arada degerlendirilerek Goksu Deltasi igin detayli bir kavramsal hidrojeolojik model
ortaya konulmaya calisilmistir. Bu bilgiler 1518inda, deltayl kuzeyden sinirlayan kiregtaslarinin deltanin
tabaninda da yayiliminin devam ettigi saptanmistir. Gergeklestirilen su kimyasi ve izotop ¢alismalar
derin akiferin kuzeyden ve alttan, sig akiferin ise kuzeyden kirectasi akiferince beslendigini
gostermektedir. Goksu Deltasi akifer sistemi igerisinde baslca iki farkl akifer tabaka tespit edilmis
olmasina ragmen o6zellikle alttaki sikga kullanilan basingli akiferin son derece heterojen yapiya sahip
oldugu ve gecirimli birimlerin siklikla gegirimsiz kil tabakalari tarafindan kesildigi belirlenmistir. Bu
durum daha saglikh kavramsal modellerin ve buna bagh olarak daha hassas akim modellerinin elde
edilebilmesi amaciyla akifer sistemi hakkinda ilave jeolojik ve hidrojeolojik imcelemelere ihtiyag
duyulmaktadir.

Anahtar kelimeler: Goksu Deltasi, stirdurilebilir kullanim, kavramsal model, delta ¢okelleri, hidrokimya, Mersin-Silifke.

ABSTRACT

GGksu Delta, located in Silifke, Mersin, is one of the important wetland areas of Turkey and like all other wetlands; a
water-based ecosystem is developed within. Therefore, the sustainable development of wildlife in the delta depends on the
sustainability of water resources. Not only in local scale but also in global scale, global warming scenarios, population
growth, industrial development, and salinity problems increase the importance of water resources and it is obvious that in
near future accessing drinkable and usable water will be harder for a considerable amount of people. Minimization of the
aforementioned negative effects would only be possible with sustainable utilization of water resources. First step to
sustainable utilization is to define the hydrogeologic system correctly. G6ksu Delta, like many other deltaic environments,
has a complex structure because it is formed with the sediments transported by Géksu River throughout the Quaternary
period and shaped with the transgression- regression periods. This situation makes detailed description of the
groundwater system harder. The aim of this study is to define the hydrogeological conceptual model for the right part of
GGksti Delta with additional studies, since previous attempts were not enough to fully define the system. Within the scope
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of this study, first of all different locations were systematically drilled to define the dimensions of the hydrogeologic
system. The boreholes aimed at identifying the top and bottom of the aquifer systems. Additionally, some of the boreholes
intended to extend the bottom of the Géksu Delta deposits. Geological and hydrogeological data obtained during drilling
operations were evaluated together with the information obtained from the previous studies to introduce a detailed
hydrogeological conceptual model of Géksu Delta. It has been found out that, limestones bordering the delta in northern
part expand to the bottom of the delta. Water chemistry and isotope studies indicate that the limestone aquifer recharges
the deep aquifer from northern part and from the bottom whereas the shallow aquifer is recharged from the limestone
aquifer only in the northern part. There are two primary aquifers identified in Géksu Delta aquifer system. The frequently
used confined aquifer has a highly heterogeneous structure and the permeable units are often interrupted with
impermeable ones. Under this circumstance, additional geologic and hydrogeologic investigations in the aquifer system
are needed to define accurate conceptual models and construct precise flow models.

Key words: Goksu Delta, sustainable usage, conceptual model, deltaic sediments, hydrochemistry, Mersin-Silifke.
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YERALTISULARINDA ASAL GAZ TERMOMETRESi: KAZAN TRONA SAHASI
COKLU AKIFERINDE (ANKARA) BiR UYGULAMA

Noble Gas Thermometry in Groundwater: An Application to the Multi-Aquifer System
of Kazan Trona Ore Field, Ankara- Turkey

Sebnem ARSLAN?, Hasan YAZICIGIL?, Martin STUTES, Peter SCHLOSSER*

1Ankara Universitesi Jeoloji Miihendisligi B6limii, Ankara.

20rta Dogu Teknik Universitesi Jeoloji Mithendisligi B6limii, Ankara.

3Barnard College Environmental Science Department, New York, USA.

4Columbia University Department of Earth and Environmental Science, Lamont-Doherty Earth Observatory,
Palisades, NY, USA.

OZET

Asal gazlarin (helyum radyojenik bilesen igerebilecegi icin He disindaki asal gazlar yani Ne, Ar, Kr ve Xe)
suda sicakliga bagli ¢c6ziinmeleri arastirmacilara “Yeraltisuyu asal gaz termometresi” olarak adlandirilan
degerli bir ara¢ sunmaktadir. Asal gazlardan beslenim sicakligl elde edebilmek icin degisik yontemler
kullanilir. Bunlar grafik metodu, tekrarlamali metod ve ters modelleme (inverse modeling)
metodlaridir. Asal gaz verisi kullanilirken fazla hava katkisi yani atmosferik gazlarin ¢6zinrlik
dengesine gore fazlaligi g6z 6niine alinmalidir. Simdiye kadar fazla hava olusumunu agiklayan ic model
onerilmistir. Bu modeller tutulmus hava kabarciklarinin timinin ¢6ziinmesi (TD), toplam ¢6éziinme
sonrasl atmosfer ile tekrar kismi denge (PR) ve kismi olarak ¢dzlinmis olan tutulmus havanin kapal
sistemde yeraltisuyuyla dengeye gelmesi (CE) olarak agiklanabilir. Bu galismada, Kazan Trona sahasi
yeraltisularinda ¢6ziinmis atmosferik asal gazlarin konsantrasyonlari belirlenmistir. Kazan Trona
sahasinda Ug farkli akifer bulunmaktadir. Bunlar sig, orta ve derin akiferlerdir. Orta ve derin akifer
sistemlerin arasinda bunlari ayiran kalin bir akitard mevcuttur. Burada, yukarida belirtilmis ic model
kullanilmis ve elde edilmis asal gaz verileri ters modelleme metoduyla degerlendirilmistir. CE
modelinin veri setini tanimlamada en iyi model oldugu ortaya konmus ve asal gaz sicakliklarinin 3,2 ile
14,7°C arasinda oldugu belirlenmistir. Yeraltisularinin havayla temasinin en son yeraltisuyu tablasinda
gerceklestigi gdz online alindiginda asal gaz sicakliklarinin suyun siizilmesi sirasindaki toprak
sicakhklarini yansittigi varsayilmaktadir. Elde edilen sonuglara gore, beslenme alani civarinda sig akifer
sisteminden toplanmis o6rnekler icin beslenim sicakliklari glnimiz toprak sicakliklarini (13°C)
yansitmaktadir. Ote yandan, derin akifer sistemi igin bu sicakliklarin giiniimiiz sicakliklarindan 3 ile 8°C
kadar daha dusik oldugu belirlenmistir.

Anahtar kelimeler: Yeraltisuyu, asal gaz termometresi, Kazan, Trona, Ankara.

ABSTRACT

Temperature dependence of the solubility of noble gases (i.e., Ne, Ar, Kr, Xe but not He as it contains radiogenic
components as well) in water provides researchers a valuable tool: The “groundwater noble gas thermometer”. The
“excess air” in other words the excess of atmospheric gases above solubility equilibrium should be dealt with while
interpreting the noble gas data. There are three models proposed to explain the formation of excess air which are total
dissolution of trapped bubbles (TD), partial re-equilibration with the atmosphere after total dissolution (PR), and closed-
system equilibration of groundwater with partially dissolved entrapped air (CE). In this study, concentrations of dissolved
atmospheric noble gases were determined in groundwater samples from the multi-aquifer system of Kazan Trona Ore
Field which consists of three different aquifers: shallow, intermediate and deep. There is a thick aquitard separating the
intermediate and the deep systems. Three models (TD, PR and CE) were fitted to the noble gas data obtained from the
aquifers. The CE-model was found out to be the best model describing the data set and the Noble Gas Temperatures
(NGTs) came out to be between 3.2°C and 14.7°C. It is assumed that the NGTs reflect ground temperatures at the time of
infiltration as the water table is the final contact place of groundwater with air. According to the results, recharge
temperatures reflect the current yearly ground temperatures (13°C) for samples collected near the recharge area (in the
shallow system). On the other hand, the temperatures are 3 to 8°C lower than today’s temperatures in the deep aquifer
system.

Key words: Groundwater, noble gas thermometry, Kazan, Trona, Ankara.
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BURSA iLi SU POTANSIYELININ DEGERLENDIRILMESI

Assessment of Water Potential of Bursa City
Melike YALILI KILIC

Uludag Universitesi Cevre Mithendisligi Bélimii, 16059-Gériikle-Bursa

OZET

Canli yasaminin vazgegilmez ihtiyaci olan su, diinyada giderek énemi artan bir kaynak haline gelmistir.
Nifus artisi, kiiresel 1sinma, endistriyel gelisim ve su tiketim oranlarinin hizla artigi, kullanilabilir su
kaynaklarinin azalmasina neden olmustur. Devlet istatistik Enstitisii (DIE) 2011 yili niifus sayimi
sonuglarina gore, 2652126 kisilik niifusu ve %017,74’lik yillik nifus artis hizi ile Bursa, nifusu hizla
artan Tlrkiye'nin dérdiinc buyik kentidir. Niifusun artisina paralel olarak, suya duyulan gereksinim
de artmakta ve suyun 6nemi bir kez daha ortaya gikmaktadir. Bu nedenle Bursa’da su kaynaklarinin
etkin bir sekilde kullanimi ve yonetimi 6nem arz etmektedir. 1980’li yillara kadar Bursa’nin su
kaynaklarini pinarlar ve kuyular olusturmaktaydi. Uludag’in kuzey yamaglarinda olmasi nedeniyle
Bursa, su kaynaklari bakimindan sansli sayilmistir. Ginimiizde ise Bursa’nin su ihtiyaci, Nilifer Cayi,
Uludag pinar kaynaklari ve Bursa Ovasi yer alti sulari kéy pompalari olmak Uzere gesitli kaynaklar
vasitasiyla karsilanmaktadir. Bu kaynaklarin her birinin yillik ortalama su miktarlari 2011 yili itibariyla
sirasiyla; 85,8 hm?, 14,894 hm?3, 0,395 hm? olup, toplamda 101,09 hm¥tir. Niliifer Cayi tizerinde kurulu
bulunan Doganci Baraji toplam su ihtiyacinin %80’lik bolimini karsilarken, yagislarin azaldigi ve
Doganci Baraji'nin su seviyesinin distigl aylarda devreye alinan yeralti su kaynaklari, yilhk %5
oraninda su ihtiyacimizi karsilamaktadir. Blylk ¢ogunlugu Uludag bolgesinde yer alan pinar kaynaklari
ise, su ihtiyacimizin %15’lik bolimini karsilamaktadir. Bu ¢alismada, Bursa ilindeki su kaynaklarinin
mevcut durumu degerlendirilmis ve ihtiya¢ duyulan suyun mevcut potansiyel ile bu ihtiyaci
karsilayabilecek seviyede oldugu ortaya konmustur. ilave olarak, sehre verilen suyun kaynak bazinda
dagihimi, su Uretim, su tiketim ve kayip su miktarlari ele alinmistir.

Anahtar kelimeler: Kullanilabilir su, Nilifer Cayi, su potansiyeli, Uludag pinar kaynaklari, Bursa.

ABSTRACT

Water is an essential need for life, has become an increasingly important resource in the world. Population growth, global
warming, industrial development and rapid increase in water consumption rates, cause the decrease of available water
resources. According to the results of the census of State Institute of Statistics (SIS) in 2011, the population and the annual
population growth of Bursa, Turkey's fourth largest city, are 2652126 and 17.74%o, respectively. In parallel to the increase
of the population, the need and importance of water has also been increasing. Therefore, it is important to use and
manage the water resources effectively in Bursa. The water resources of Bursa consisted of springs and wells until the
1980s. Bursa located on the north of Uludad, is a lucky city in terms of water resources. Today, the water demand of Bursa
is covered by Niliifer Stream, Uludag spring waters and groundwater resources village pumps of Bursa valley. The annual
average quantities of these water resources are 85.8 hm®, 14.894 hm3, 0.395 hm® and the total 101.09 hm?, respectively
for the year of 2011. Doganci Dam located on Niliifer Stream, supply 80% of total water demand, while the groundwater
resources and the spring sources located in Uludag, supply 5% and 15% of our water demand, respectively. In this study, it
has been evaluated the current sitiuation of water resources in Bursa city and the water needed meets this requirement
with the available potential has been demonstrated. In addition, the distribution of the water resources, water production,
water consumption and quantities of water loss are discussed.

Key words: Available water, Niliifer Stream, water potential, Uludag springs, Bursa.
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SANDIKLI (AFYONKARAHISAR) HAVZAS| YERALTISUYU KALITESININ
DEGERLENDIRILMESI

Groundwater Quality Assessment of Sandikli (Afyonkarahisar) Basin
Fatma AKSEVER?, Aysen DAVRAZ}, Remzi KARAGUZEL?

ISiileyman Demirel Universitesi Jeoloji Miihendisligi Béliimi, Cliniir, Isparta
2jstanbul Teknik Universitesi Jeoloji Miihendisligi Béliim, istanbul

OZET

Bu calismada, Blylik Menderes Havzasi’nin alt havzalarindan biri olan Sandikli Havzasi yeraltisularinin
hidrojeokimyasal 6zellikleri incelenerek su kalitesi degerlendirilmistir. Bu amacgla, Agustos-2009 ve
Nisan-2010’da iki donem 24 ayri lokasyondan soguk yeraltisuyu érnekleri alinmigtir. Yeraltisularinin
sulama ve igilebilirlik 6zelliklerinin tespiti icin; major iyonlar, azot bilesikleri (NOs, NO,, NH,4), agir
metaller, pestisit ve bakteriyolojik analizler yapilmistir. Sandikh havzasinda yeraltisularinin sicakligi
10,71-32,92 °C, pH degeri 6,18-8,68, elektriksel iletkenlik degeri 124-749 uS/cm ve sertlik degeri 7,85-
37,65 Fro arasinda degismektedir. Yeraltisulari Piper diyagramina gore genel olarak Ca-Mg-HCO5'lu
sular fasiyesinde, Gibbs diyagramina gore ise ‘kayag¢ baskin’ bolgede yeralmaktadir. Calisma alaninda
yeraltisularinin  Schoeller igilebilirlik diyagramina goére ‘cok iyi-iyi kaliteli sular’ sinifindadir.
Yeraltisularinin SAR degeri %0,08-3,07 ve sodyum ylzdesi degeri 2,58-46,03 arasinda degismektedir.
Sulamada kullanilabilirlik icin ABD tuzluluk laboratuvari diyagramina gore genel olarak ‘C;S;, C,S; ve
C,S;’ sinifindadir. Wilcox diyagramina gore ise ‘cok iyi kullanilabilir’ sular sinifinda yeralmaktadir.
Havzada yeraltisulari igin en dnemli kirletici etken tarimsal faaliyetlerdir. Bu durum, havza genelinde
yeraltisularinda nitrat igeriklerinin artmasina neden olmustur. Ancak, yeraltisularinda pestisit kirliligine
rastlaniimamistir. Yeraltisularinda en yliksek Al igerigi Karacadren mevkiinde Sandikli lavlari icerisinden
bosalan kaynakta belirlenmistir (522-571 ppm). Al artisi kaya-su etkilesimi ile volkanik kokenli birimler
icerisindeki feldispat, kaolen ve mika minerallerine bagl olarak gergeklesmektedir. As icerigi agisindan
en ylksek deger ise Hidaihamami mevkii kuzey batisinda bulunan Giirsu’da agilan sondaj kuyusunda
tespit edilmistir (102,1-126,6 ppm). Bu artis sicak su akiferi ile etkilesimden kaynaklanmaktadir.
Koghisar, Giirsu, Bestepe ve Gokgealan mevkilerinde bulunan sondaj kuyularina ait 6rneklerde ise Fe
icerigi antropojenik etkiler ile iligkili olarak artmaktadir.

Anahtar kelimeler: Sandikli havzasi, yeraltisuyu, hidrojeokimya, kirlilik.

ABSTRACT

In this study, groundwater quality and hydrogeochemical properties of Sandikli basin which is sub-basin of Biiyiik
Menderes Basin has been investigated as detailed. For this purpose, cold groundwater samples were taken from 24
different locations in August-2009 and April-2010 at two periods. Major ions, nutrients (NOs, NO2, NHa), heavy metal,
pesticide and microbiological analyses were made to determine of irrigation and drinkable properties of groundwater. In
the Sandikli basin, groundwater temperature, pH, electrical conductivity and hardness are ranged between 10.71-32.92 °C,
6.18-8.68, 124-749 uS/cm and 7.85-37.65 Fr°, respectively. According to Piper diagram, groundwater is Ca-Mg-HCOs water
facies, and it is situated in ‘Rock-dominated water’ region with Gibss diagram. According to Schoeller’s drinkable diagram,
the groundwater was classified as ‘very good-good quality drinkable water’. SAR and the sodium percent (Na%) are
calculated between 0.08-3.07 and 2.58-46.03, respectively. Groundwater samples are fall in ‘CiS1, C>S: and C.S>’ fields in
the US Salinity Laboratory diagram. According to Wilcox diagram, it also falls in ‘very good irrigation water’ class.
Agricultural activity is the most important pollution in the basin. Nitrate content is increased because of agricultural
activity in the research area. However, pesticide pollution haven’t determined in the basin. The highest Al content (522-
571 ppm) is determined at a spring which is discharged from Sandikli lavas in the Karacadren region. Al increase is
originated from water-rock interaction with feldspar, kaolin and mica minerals. The highest As content (102.1-126.6 ppm)
is determined well in Glirsu region in the northwest of Hiidaihamami region. This increase originated from interaction with
thermal aquifer. Fe increases are also determined wells in the Koghisar, Glirsu, Bestepe and Gékgealan regions related to
anthropogenic activities.

Key words: Sandikli basin, groundwater, hydrogeochemistry, pollution.
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TURKIYE’NIN AKDENIZ KIYI SERIDINDE TATLISU BOSALIMLARININ
BELIRLENMESINDE MODIS DENiZ YUZEY SICAKLIK (DYS) GORUNTULERININ
KULLANIMI

Determination of Coastal Freshwater Discharges in the Mediterranean Coast of Tukey Using MODIS
Sea Surface Temperature (SST) Images

Pinar AVCI, Alparslan ARIKAN, C. Serdar BAYARI

Hacettepe Universitesi Jeoloji (Hidrojeoloji) Mithendisligi B6limii, Beytepe Ankara

OZET

Su, insan yasami igin vazgegilmez bir unsurdur. Gelecekte artan su talebine bagl karsilasilacak en
blylk sorunlardan birisi kaliteli suya ulasmak olacaktir. Bu durumda yeraltisu kaynaklari daha énemli
hale gelecektir. Turkiye'nin Akdeniz kiyilarinda énemli miktarda tatlisuyun dogal siiregler sonucunda
denize bosaldigl bilinmektedir. Ancak bu bosalimlarin konumlari konusunda kesin bilgi
bulunmamaktadir. Tatlisuyun denize bosaldigi noktalarda deniz suyunda fiziksel, kimyasal ve biyolojik
ozelliklerinde farklilasmalar olusmaktadir. Sicaklik en kolay olgiilen fiziksel parametre olarak tatlisu
bosalimlari belirlenmesinde siklikla kullanilmaktadir. Genis alanlarda termal anomali olusturan tathsu
bosalimlarinin belirlenmesinde uydu gorintileri kullanilmaktadir. Bu ¢alismada, tatlisu bosalimlarinin
yogun olarak bulundugu Tirkiye'nin Akdeniz kiyi seridinde Terra uydusu MODIS (Moderate Resolution
Imaging Spectroradiometer) DYS goriuntileri (1000m ¢ozlinlrliikli) kullanilarak tathsu bosalimlarinin
konumsal ve zamansal degisiminin belirlenmesi amacglanmistir. Bu ¢alisma uydu goérintileri ile
denizsuyu ve tatlisu arasindaki sicaklik farkinin gézlenebilmesi igin en uygun dénemin Mayis-Ekim
aylari arasinda oldugu gostermistir. 2008, 2009 ve 2010 yillari arasinda DYS goérintilerindeki sicaklik
anomalileri incelenmis ve komsu piksellere gore 5°C daha diisik DYS hesaplanmis noktalar tatlisu
bosalim bélgesi olarak tanimlanmistir. Ug yillik zaman dilimi igerisinde tatlisu bosalimlarinin Gékova
Kérfezi, Fethiye Kérfezi-Demre arasi, Erdemli ve Basit Burnu (iskenderun kérfezi civarinda) yogunlastig
belirlenmigstir. Calismada tathsu bosalim bélgeleri ile jeolojik yapi iliskilendirildiginde; bosalimlarinin en
stk gergeklestigi birimin Mesozoyik kiregtaslari oldugu belirlenmistir. Bu bulgu yerinde goézleme
dayanan onceki ¢alismalar ile desteklenmistir. Sonug olarak buyiik 6lgekli tathsu bosalimlarinin yerinde
gozlenmesi pahali bir yontem iken uydu goérintilerinin kullanimi kolay dretilebilir ucuz bir yontem
olarak ortaya ¢ikmaktadir.

Anahtar kelimeler: Tathsu bogalimi, uzaktan algilama, MODIS, DYS, Akdeniz, Turkiye.

ABSTRACT

Water is an essential fact for human life. Due to increasing demand for water one of the biggest problems encountered in
the future will be reach quality water. In the Mediterranean coast of Turkey is known to a significant amount of fresh
water discharged into the sea as a result of natural processes. However there is no accurate data of the location of these
discharges. When fresh water discharge into the sea; at the discharge points in the sea consist of physical, chemical and
biological variations. Temperature is a physical parameter which used to determine fresh water discharge most easily.
Satellite images are used to determine the large thermal anomaly areas forming freshwater discharges. In this study,
Terra MODIS satellite (Moderate Resolution Imaging Spectroradiometer) Sea Surface Temperature (SST) images (1000 m
resolution) were used to determine spatial and temporal variations in the freshwater discharge areas which are intensive
in the Turkey's Mediterranean coastline. This study shown to be the most appropriate period of May to October to observe
temperature difference between sea water and fresh water with satellite images. SST images between 2008, 2009 and
2010 were examined and the neighboring pixels in displays temperature 5°C lower than the SST is defined as the
freshwater discharge zone. In three years period the, groundwater discharge points are observed in the Gokova Bay,
Fethiye Bay-Demre, Erdemli and Basit Cope (around the Iskenderun Bay). Geological structure associated with freshwater
discharge points observed in this study, revealed that Mesozoic limestones discharge occur most frequently. This
indication is supported by earlier studies based on observation site. As a result, while the discharges of fresh water
monitoring in place is an expensive method, and so on MODIS satellite imagery appears to be easy to use, inexpensive
method can be produced.

Key words: Freshwater discharge, remote sensing, MODIS, SST, Mediterranean Sea, Turkey.

35



o
| =" ~SFAS ™ Aksaray Universitesi Jeoloji Mihendisligi Bolimii
L Baki Canik Su Medeniyeti Sempozyumu
7-9 Ekim'13 AKSARAY

MAGARA VE GOL COKEL VERILERINE GORE ORTA ANADOLU GEC
KUVATERNER iKLiMi

Late Quaternary Climate of Central Anatolia Based on Cave and Lake Sediment Records
Gizem ERKAN?, Mertcan OZBAKIR?, C. Serdar BAYARI, N.Nur OZYURT!

'Hacettepe Universitesi Jeoloji (Hidrojeoloji) Miihendisligi Béliimii, Beytepe, Ankara
2SRK Danismanlik, Ankara

OZET

Orta Anadolu’da gegmis iklimin izleri g6l ve magara ¢okel kayitlarindan elde edilmektedir. Gegmis iklim
calismalari agirlikh olarak Konya Kapal Havzasi’nda (KKH) gerceklestirilmistir. KKH yaklasik 53.000 km?
yayilima sahip ve Geg Pleyistosen’den gliniimiize genisleyip-daralma/yok olma stireglerini iceren birgok
golsel sistemi iceren yari kurak bir bolgedir. Gegmis iklim degisikleri, gol ¢okellerindeki kronolojik,
mineralojik ve jeokimyasal analizler ile arastirilmistir. Cesitli calismalar Geg Pleyistosen-Holosen
doénemindeki gorece serin ve daha az nemli kosullardan daha nemli ve gbrece daha sicak kosullara
gecis seklindeki iklimsel degisimi ortaya koymaktadir. KKH'nda iklim degisiminin izlendigi diger kayitlar
magara ¢okellerinden elde edilmistir. Bélgede incesu Magarasi (KKH'nin giineyi) ¢okelleri {izerindeki
230Th yas, oksijen-18 ve karbon-13 durayli izotop analizleri ile iklimsel davranis tanimlanmistir.
Holosen baslangicina kadar boélgede gbérece daha az yagish ve daha soguk kosullarin yasandigi, daha
sonra Holosen siiresince gérece daha iliman ve yagisli kosullara gegcildigi belirlenmistir. incesu
Magarasi ve paleogdl verileri bolgede benzer iklimsel davraniglari tanimlamaktadir. Ayni zamanda bu
veriler anilan zaman iginde Orta Anadolu ikliminin Dogu Akdeniz iklimi ile benzer oldugunu
gostermektedir. Onceki calismalar Orta Anadolu’da tek su kaynagl olan yeraltisuyunun ¢ogunlukla
gegmisteki ¢ok daha nemli iklim dénemlerinde beslendigini gostermektedir. KKH'nda son elli yildaki
sosyo-ekonomk degisiklikler mevcut yeraltisuyu rezervinde 6nemli azalmaya neden oldugu igin,
gelecekteki yeraltisuyu yonetim planlarinda iklimsel degisikligin yeraltisuyu beslenimi {izerindeki
etkileri dikkate alinmahdir.

Anahtar kelimeler: Orta Anadolu, Konya Kapali Havzasi, iklim degisikligi, gol, magara ¢okeli.

ABSTRACT

The paleoclimate proxies of central Anatolia is derived from the lake and cave sediment records. Past climate studies on
central Anatolia have been performed mostly in Konya Closed Basin (KCB). KCB is 53000 km? large semi-arid region and
has hosted many lacustrine systems from Late Pleistocene to present. Expansion-contraction/extinction processes
associated with climate changes have affected these paleolakes. Past climate changes have been investigated by
chronological, mineralogical and geochemical analyses of lacustrine deposits. Different studies revealed a major climate
shift from Late Pleistocene-Early Holocene’s humid and cool climate conditions to more humid and warmer climate of
today. Other records of climate changes have been obtained from cave deposits in KCB. The varying climate trends in the
region was identified by 230Th age, oxygen-18 and carbon-13 stable isotope analyses of Incesu Cave (southern KCB)
deposits. It is determined that less humid and cooler conditions were observed in region until the beginning of Holocene
and then, during Holocene more humid and warmer conditions started to dominate. Both Incesu cave and the paleolake
data describe similar climate trends. Moreover, these data show that central Anatolian climate had a similar trend with
that of eastern Mediterranean during that period. Previous studies shown that groundwater, as the sole source of water in
central Anatolia, has been fed mostly during the more humid past climate periods. Since, socio-economic changes in the
last fifty years caused substantial reduction of existing groundwater reserve in the KCB, future groundwater management
plans have to account for the effect of climate change on groundwater recharge.

Key words: Central Anatolia, Konya Closed Basin, climate change, lake, cave deposit.
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ORHANGAZI (BURSA) KARSTIK SU KAYNAKLARININ HIDROJEOKIMASI

Hydrogeochemistry of Orhangazi (Bursa) Karstic Water Resources
Suzan PASVANOGLU?, Baki CANIK?, Zafer ARIGUN?

1Kocaeli Univ. Jeoloji Miih. Bélimii, Kocaeli
2Ankara Universitesi Jeoloji Miih. Bsliimii, 06100 Tandogan, Ankara
3MTA Genel Miidiirl(igi, Enerji Dairesi, Ankara

OZET

Armutlu yarimadasinin glineyinde, Yalova ile Gemlik arasinda bulunan Orhangazi ilgesi siiratle blylylip
gelisen 6nemli bir yerlesim yeridir. Orhangazinin sirasiyla KB, KD ve G’de bulunan Nadir, Gedelek,
Kaynarca ve llipinar kaynaklari ilgenin su ihtiyacini karsilayan karstik soguk su kaynaklardir. Bu
kaynaklarin debileri degisken olup yaklasik toplam debi 260 ile 925 |/s arasinda degismektedir.
Orhangazi'nin 15 km dogu—kuzeydogusunda bulunan ve sicakligi 31°C olan Keramet kaynagi ise
Orhangazi yoresindeki tek sicak ve mineralli su kaynagidir. Sicak su yikanma ve terapdti amagh
kullanilmaktadir Jeoloji ve hidrojeoloji calismalari, 1/100.000 6lgekli haritada yapilmistir. inceleme
alaninda Paleozoyik yasli sistler temeli olustururlar. Uzerinde ise icerisinde obruk, dolin, su yutan vb.
gibi karst sekillerin yaygin oldugu Ust Paleozoyik—Alt Mesozoyik yasli mermerler bulunmaktadir.
Bunlarin Gzerine de agisal uyumsuzlukla Paleosen-Eosen yasli flis ¢okelleri ile volkanikler gelmektedir.
inceleme alaninda gél ¢okelleri genis alanlarda yiizeyler. Bunlarin yasi Pliyosen olarak yorumlanmustir.
Ustte aliivyon, yamag¢ molozu, birikinti konisi ve traverten vb’nden olusan giincel ¢okeller yer alir.
Calisma alani geng tektonizmadan ¢ok fazla etkilenmistir. Kuzey Anadolu Fay kusaginin kuzey kolu
izmit-Gélciik ve Yalova’dan, giiney kolu ise iznik géliiniin giineyinden Gemlik’e kadar uzanir. Calisma
alaninda tektonik hareketler sonucu olusan faylar genellikle KB-GD, D-B ve K-G yénlii faylardir. iznik
goliniin kuzey ucunda yer alan Keramet sicak ve mineralli suyun cikisini saglayan fay allivyonla
ortultdur. Bu faylar, halen sicaksu cikiglarinda aktif rol oynamaktar. Orhangazi ovasi birlesik bir hidrolik
sistem olusturur. Yani gecirimli ve gegirimsiz kusaklar ardalanmaktadir. Béylece ovada bir serbest
akifer ve onun altinda yari basingli veya basingli akiferler olusmustur. Orhangazi sularinin akifer kayaci,
Catlakl, kirikli ve fayh yapilari nedeniyle paleozoyik yasli mermerlerdir. Eosen yash filis fasiyesleri ise
killi, siltli ve marnli seviyeler icerdiginden gegirimsiz olup 6rti kayag niteligindedir. Kaynaklardan, kurak
ve yagisl dénemde alinan érneklerin kimyasal ve izotopik tahlilleri yapilmistir. Analiz sonuglarina gére
Orhangazi Keramet sicak ve mineralli su kaynagi ile Nadir, Gedelek, Kaynarca ve llipinar kaynak sulari
benzer kokenli olup, bu sular yerel yagislardan beslenip ayni kimyasal bilesime sahip akiferden veya
kayaglardan gelmektedir. Bolgedeki tiim sular Ca-HCO; bilesiminde olup, derin bdlgesel karstik yeralti
sulari tarafindan beslenmektedir. Ayrica meteorik kokenli ve yiksek elektiksel iletkenlige sahip
Keramet sicak ve mineralli sular, derinlere suziliirken jeotermal gradyanla isinarak faylar boyunca
tekrar yerytziine dondgu, akifer sicakhiginin 40-70°C arasinda degistigi anlasiimistir.

Anahtar kelimeler: Keramet sicak su, karstik kaynak, hidrojeokimya, Orhangazi, Bursa.

ABSTRACT

Orhangazi town is located at south of Armutlu Peninsule between Yalova and Gemlik. Nadir, Gedelek Kaynarca and Ilipinar
springs are important karstic cold water supply sources for the town of Orhangazi. These springs have a wide range of
combined flows, with measured flows of between 260 and 925 I/s depending on the measurement date. The Keramet
spring is located approximately 15 km to the E-NE of Orhangazi and is the only hot water spring in the area with a
temperater of 31°C. thermal springs are used for spa, and bathing purpose The study area is located SE of the Armutlu
Peninsula. Geological and hydrogeological stuides are conducted on 1/100.000 scaled maps. The geology of the region
consists of Lower Palaeozoic schists which are overlain by Pre Mesozoic — Lower Palaeozoic aged marbles with the
extensive karstic features such as caves, polya, etc. These units have been overlain by the Paleocene- Eocene aged flysch
deposition and volcanic rocks with angular unconformity The Pliocene aged lacustrine unconformably overlying the
marbles are covered with alluvium in Orhangazi plain. Quaternary alluvium and travertine deposits are the youngest units
in the area. The study area is influenced by a lot of young tectonics. In the Marmara region, the NAFZ splits up into sevral
faults. The northern branch of the NAFZ extends from Izmit-Gélciik and Yalava whereas southern branch extends to the
South of lake Iznik Keramet thermal waters which is located at the northern end of lake Iznik emerge from faults coverd by
alluvium of Orhangazi plains. These faults stil active in emerging thermal springs. Orhangazi plain is a combined hydraulic
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system consisting of alternating layers of permeable and impermeable zones. Thus, a shallow unconfined aquifer system
overlies deeper semi-confined and confined aquifers. Due to its highly karstic nature, Palaeozoic marbles are form thermal
water aquifer while Eosen Flysch and Pliocene lake sediments act as confining layers The springs of the Orhangazi were
investigated by means of field measurment, chemical analyses and isotopic investigations. Comparing the chemistry of the
thermal and four cold-water springs shows that the water from the springs are similar and are sourced from the Ca-HCO3
containing marble. The chemical geothermometers applied to the Kerameti thermal waters yield a reservoir temperature
between 40 to 70°C. These waters with high content of electrical conductivity are meteoric origin: rainwater percolates
downward along fractures and faults, is heated at depth, and then rises to the surface along fractures and faults which act
as hydrothermal conduit.

Key words: Keramet thermal spring, karstic spring, hydrogeochemistry, Orhangazi, Bursa.
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KARASU BESGOZ-BAKIRPINARI ZENGI (KADINHANI-KONYA)
KAYNAKLARININ DEBi DEGISIMI

Discharge Changes of Karasu Besgéz-Bakirpinari and Zengi Springs, Kadinhani-Konya,
Turkey

Giiler GOCMEZ?, Ayla BOZDAG?, Ahmet GUZEL?

LSelguk Universitesi Jeoloji Miihendisligi Bolim, Konya
2Celal Bayar Universitesi insaat Miihendisligi Boliimii, Manisa

OZET

inceleme alani Konya ilinin yaklasik 40 km kuzeybatisinda bulunmaktadir. Alanda temeli Alt Devoniyen
yash sistler olusturmustur. Temel lzerine uyumsuz olarak Orta Devoniyen yash sistlerden olusan
Kursunlu formasyonu, Siluriyen-Alt Karbonifer yash Bozdag formasyonu ile Neojen yash Sille ve
Ulumuhsine formasyonlari gelmistir. Tim bu birimler Kuvaterner vyash ¢okeller tarafindan
uyumsuzlukla értiilmistlr. Besgdz ve Zengi kaynaklari kuzeydogu-glineybati yonli Zengi-Besgoz fayi
boyunca dipten kaynama seklinde bosalmaktadir. Kaynaklarin akiferini olusturan Kursunlu
formasyonuna ait kiregtaslari bol kirik, catlak ve erime bosluklu olup, ikincil gozeneklilik ve
gecirimlilikleri yuksektir. Besgoz kaynak alani, sularin toplanabilmesi igin set ile kapatilarak yapay bir
g6l alanina doénustirilmustir. Bu golin derinligi 0,3-3 m arasinda degismektedir. Kaynaklarin debileri
Mayis ayinda en yiiksek, Ocak ayinda ise en diisiik seviyede olup, her iki kaynagin debisi yaklasik 0,6-
0,3 m3/s arasinda degismektedir. Kaynaklarda gercek rejimde bosalim Ocak-Haziran aylari arasinda
gerceklesmektedir. Kaynaklara ait bosalim egrilerine gbére kaynaklarin  depoladigi su
hacminin/rezervinin son yillarda yaklasik %50 oraninda azaldig1 belirlenmistir. Kaynak sicakliklari 15-
17°C, pH degerleri 7,6-8,0, toplam sertlikleri 17-20 mg/|, toplam mineralizasyonlari 280-330 mg/I,
elektriksel iletkenlik degerleri ise 265-415 puS/cm arasinda degismektedir. Kaynak sulari Ca-Mg-HCOs
fasiyesindedir. Yari logaritmik Schoeller diyagramina gore iyonlari birlestiren dogrular yaklasik birbirine
paralel olup, kaynaklarin ayni kokenli oldugunu gostermektedir. Kaynak sulari kalsit ve aragonit
minerallerine doygunken; anhidrit, jips ve halit minerallerine ise doygun degildir.

Anahtar kelimeler: Besg6z ve Zengi Kaynaklari, debi, Kursunlu formasyonu, Konya, Turkiye.

ABSTRACT

The study area located approximately 40 km northwest of Konya province. In the area, Lower Devonian aged schists form
the basement. Middle Devonian aged Kursunlu formation, which is composed of schists, unconformably overlies the
basement. Upon these units come Silurian-Lower Carboniferous aged Bozdag formation and Neogene aged Sille and
Ulumuhsine formations. Quaternary aged sediments overlie all these units by unconformity. Besgéz and Zengi springs are
discharged in the form of boiling from bottom along the northeast-southwest trending Zengi-Besg6z fault. The limestones
belonging to Kursunlu formation, which form aquifer of the springs, have high permeability and secondary porosity due to
fractures, cracks and karst forms. Besgdz spring area was covered with set to collection waters and was turned into an
artificial lake. The depth of this lake ranges from 0.3 to 3 meters. Discharge of the springs is maximum level in May and is
minimum level in January and the springs’ flow rates range from 0.6 to 0.3 m*/s. The base flow regime in the springs takes
place between the January and June months. According to the discharge curves belonging to the springs, it has been
determined that the volume of stored water in the springs has decreased by about 50% in recent years. Temperatures of
the springs range from 15 to 17 °C, pH values are between 7.6 and 8.0, the total hardness values range from 17 to 20
mg/l, the total mineralization values range from 280 mg/I to 330 mg/I, electrical conductivity values range from 265-415
uS/cm. Both sources waters are Ca-Mg-HCOs type. According to semi-logarithmic Schoeller diagram, the lines connecting
ions are almost parallel indicating that waters are of same origin. While waters of the springs are saturated with respect
to calcite and aragonite minerals, are undersaturated with respect to anhydrite, gypsum and halite minerals.

Key words: Besg6z and Zengi springs, discharge, Kursunlu formation, Konya, Turkey.
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SEREFLIKOCHISAR OVASI YERALTI SULARININ HIDROJEOKIMYASAL
OZELLIKLERI VE SU KALITESININ DEGERLENDIRILMESI

Hydrogeological Characteristics and Water Quality Assessment of Groundwaters in
Sereflikoghisar Plain

Murat KAVURMACIY, Hatim ELHATiP?

1Aksaray Universitesi Jeoloji Miihendisligi Boliimi, Aksaray
2Aksaray Universitesi Cevre Miihendisligi Bolimii, Aksaray

OZET

Diinya nifusunun ve buna bagh olarak su ihtiyacinin hizla artmasi ciddi sorunlar yaratmaya baslamistir.
Kurak ve yari kurak bolgelerdeki igme, kullanma ve sulamaya elverisli su kaynaklarinin yetersizligi, bu
bolgelerde mevcut tuz icerigi yiksek daha az nitelikli kaynaklarin kullanimini zorunlu hale
getirmektedir. Bu ¢alisma Tuz GOli'nin dogu kesiminde yer alan yeralti sularinin su kalitesini
belirlemek amaci ile yapiimistir. Bélgede tuz tabakalari igeren jeolojik formasyonlarin yer almasi yeralti
suyu kalitesini azaltmaktadir. Tuz Goli tabanda ¢aplari degisik boyutlardan olusan kirik sistemlerinden
gelen tuz igerigi yUksek yeralti sulari tarafindan beslenir. Yaz aylarinda evaporitik ¢ékelimlerin artmasi
sonucu kirik sistemlerin gegirimliligi ve golin beslenimi yagisli doneme oranla azalmaktadir. Tuz
Goli’'nden uzaklastikga batidan doguya dogru elektriksel iletkenlik degerleri azalir. Su kaynaklarina ait
akiferler ayni veya yakin kotlardan meteorik kékenli yagislardan beslenir. inceleme alanindan alinan su
orneklerinin 80 icerikleri -9,97 ile -2,12, 62H icerikleri ise -16,35 ile -69,25 arasinda degisir. Yeralti
sularinin fiziksel ve kimyasal parametre degerleri; sicaklik; 14,1°C - 21,9°C, pH 6,2-8,3, elektriksel
iletkenlik 516—295.000 pS/cm, toplam ¢oziinmis kati madde 422-333.803 mg/L arasinda degisim
gosterir. Sularda egemen iyon bolluk dizilimleri (Na*+K*)>Mg*2>Ca*?/ClI>HC0O5>S0,% seklinde
gelismistir. Yeralti sulari, Na-Cl, Na-HCO3, Ca-HCOs3, Ca-SO4, Mg-Cl, Mg-HCO3 ve Mg-SO, fasiyes Ozelligi
gbstermistir. Tuz GOli'ne yakin kuyularda sular NaCl fasiyesinde zenginlesir. Golden uzaklastikca
sularin fasiyes ozellikleri sirasiyla Na-HCOs— Ca-HCOj; seklinde degismistir. Sulama suyunun kalitesi Tuz
GolU’'ne yakin bolgelerde ve Sereflikoghisar ovasinin glineyinde disuktar.

Anahtar kelimeler: Sereflikoghisar ovasi, hidrojeoloji, yeralti suyu, su kalitesi.

ABSTRACT

Recently, the rapid increase of population and their water needs in the world, seriously causes problems in covering water
demands. Lack of qualified water resources for covering drinking and irrigation demands in arid and semi-arid regions,
make the available less qualified water resources with high salt content more necessary This study was carried out to
determine of the water quality in the ground waters at the eastern part of Salt Lake. The quality of ground waters reduces
take place in the area of geological formations containing salt layers. The Tuz Lake is recharged by highly salted
groundwater coming from fracture systems which have different diameter at the base. Due to increased evaporitic
sedimentation in the summer, the permeability of fracture systems and recharching of the lake are reduced compared to
the rainy period. The values of the electrical conductivity decrease away from Tuz Lake to the East. The aquifers belonging
to water resources are recharged by precipitations of meteoric origin which have same or close altitutes. §*0 and 6°H
contents of water samples obtained from study area range from -2.12 to -9.97 and from -16.35 to -69.25. The physical and
chemical parameters of the groundwaters changes between 14.1 - 21.9°C for temperature, 6.2 — 8.3 for pH, 516—295000
uS/cm for electrical conductivity and 422-333803 mg/L for total dissolved solid. The dominant ion abundances shaped in
the form of (Na*+K*)>Mg*?>Ca*?/CI>HCO5>S042. The groundwaters shows hydrochemical facies in Na-Cl, Na-HCOs, Ca-
HCO3s, Ca-S04, Mg-Cl, Mg-HCO3 and Mg-SOa. The groundwater in the wells close to the Tuz Lake is enriched in Na-Cl - type.
The facies characteristics of the groundwater away from the lake change from NaHCOs towards Ca-HCOs. The quality of
irrigation water is low in the areas close to the lake Tuz and south of Sereflikoghisar plain.

Key words: Sereflikoghisar plain, hydrogeology, groundwater, water quality.
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IKLIM DEGISIKLIGININ KIYI AKIFERLERINDEKI TUZLUSU GIRISiMI
UZERINDEKI ETKISI

Effects of Climate Changes on Salt- Water Intrusion in Coastal Aquifers
Murat KiLIT

Afyon Kocatepe Universitesi, Miihendislik Fakiiltesi, insaat Miihendisligi Blimii, Afyonkarahisar

OZET

Dinya nifusunun biydk bir kismi turizm, ekonomi, ticaret, tarim, sanayi, endistri vb faaliyetlerden
dolayi kiy1 bolgelerinde yer almaktadir. Giniimlzde, artan nifusun ihtiyacini karsilamak amaciyla
denize komsu akiferlerinden asiri su ¢ekimi yapilmasi nedeniyle, kiyi akiferlerinde tuzlu su girisimi
problemi gézlenmeye baslamistir. Bu ¢alismada literatiirdeki verilerden yola ¢ikarak hipotetik bir kiyi
akiferi kurgulanmistir. Kiyi akiferi SEAWAT bilgisayar programina aktariimis, 3 boyutlu simulasyon
modeli olusturulmustur. Uretilen simiilasyon modeli yardimiyla kiyi akiferlerinde meydana gelen tuzlu
su girisimi probleminin zaman ve uzay boyutuna goére degisimi incelenmis ve mekanizmasi
aciklanmistir. Elde edilen simiilasyon ile tuzluluk haritasi ve su tablasi haritalari elde edilmistir. iklim
kosullarindaki degisiminin (kiresel 1sinma senaryolari; deniz seviyesinin artisi, pompalamanin artisi,
sicakhgin artisi vb) kiyr akiferi izerindeki etkilerini incelemek igin literattirdeki verilerden yola ¢ikarak
senaryolar tretilmis ve bu senaryolar hipotetik kiyi akiferi tizerinde uygulanmistir. Elde edilen sonuglar
¢alismanin sonunda tartigiimistir.

Anahtar kelimeler: Tuzlu su girisimi, iklim degisikligi, SEAWAT, similasyon, kiyi akiferi.

ABSTRACT

Most of the population of the world live nearcoastal areas for touristic, commercial, agricultural, industrial and etc.
purposes. Today, salt- water intrusion problem is faced due to excessive draft survey from sea-side aquifers to supply the
water need of increasing population. In this study an hypothetic coastal aquifer is fictionalised based upon the literature
data. The coastal aquifer is transferred to SEAWAT computer programme and 3 dimensional simulation model is created.
The change of salt- water intrusion problem occurs in the coastal aquifers in time and spatial dimensions and its
mechanism is described by means of the created simulation model. Salinity maps and water table maps are carried out in
conjunction with this simulation. Cases are made out to investigate the effects of climate changes (global warming
scenarios, the sea level rise, increase of pumping, tempreature increase) on coastal aquifers based upon the literature
data and these scenarios are applied on the hypothetic coastal aquifer and obtained results are discussed at the end of
this study.

Key words: Salt- water intrusion, climate change, SEAWAT, simulation, coastal aquifer.
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NiKSAR (TOKAT) HAVZASI’NIN HIDROJOEOLOJISI

Hydrogeology of Niksar Basin, Tokat, Turkey
SYED Mobasher Aftab?, Baki CANiK?

1401-9740 82 Ave. NW, Edmonton, AB, T6E 1Y5, Canada
2Ankara Universitesi Jeoloji Mithendisligi B6limii, 06100 Tandogan, Ankara

OZET

inceleme alani, Orta Karadeniz Bolgesi’nde yer alan Tokat Niksar vadisini kapsar. Kelkit Nehri Niksar
Vadisi'nin ortasindan akmaktadir. Kelkit Nehri'nin kuzey ve giineyinde ylzeylenmis litolojik birimler,
“Pontid” ve “Anatolid” olarak gruplandiriimistir. Ust Jura-Alt Kretase yash mikritik ve biyomikritik
kiregtaslar, Ust Kretase yash kirectaslari, Ust Kretase—Alt Paleosen yash kirintili kiregtaslari
karakteristik karstik akiferleri olustururlar. S6z konusu vadide, Pliyosen ve Kuvaterner yasl gevsek
¢akil, kum ve killerden olusmus birimler ¢dkelmistir. Bu birimler arasinda bulunan mercek bigimindeki
killer basingli akifer igin uygun hidrodinamik sartlarin olusumuna neden olmustur. Karstik akiferler,
yagistan ve Kelkit nehrinin dolgusu olan akiferden beslenirler. Bu akiferler Niksar ilgesi ile ¢cevresindeki
koylerde yasayan halkin su ihtiyacinin tamamini saglarlar. Bu galisma, havzadaki tim formasyonlarin
hidrojeolojisini arastirmaya yoneliktir. Havzadaki karstik akiferler ve serbest akifer sistematik bigimde
incelenmistir. Bu baglamda, akiferlerin fiziksel 6zellikleri, karstlasma, suyun olusumu ve hareketi,
beslenim ve bosalim kaynaklari, bosalim hidrograf analizi ve yeraltisuyu bilangosu ele alinmistir. Onceki
jeolojik, yapisal, jeoteknik ve jeofizik ¢alismalardan, jeolojik istif ile yeraltisuyu hidrolojisi arasindaki
fiziksel iliskilerin agiklanmasinda yararlanilmistir.

Anahtar kelimeler: Pontid, Anatolid, hidrodinamik, karstik akifer, Niksar Havzasi, Tokat, Turkiye.

ABSTRACT

The study area comprises the Niksar Valley of Tokat district, located in the Middle Black Sea region. The Kelkit River flows
through the center of Niksar Valley. The lithological units exposed on the northern and southern part of Kelkit River are
grouped as "Pontid" and "Anatolid" respectively. The micritic and biomicritic limestone of Upper Jurassic - Lower
Cretaceous, limestone of Upper Cretaceous and the detrital limestone of Upper Cretaceous - Lower Paleocene form
characteristic karstic aquifers. In the valley a thick sequence of loose gravel, sand and clayey materials of Pliocene and
Quaternary is deposited. The presence of clay lenses in these materials created suitable hydrodynamic conditions for the
formation of confined aquifer. The Karstic aquifers recharged through precipitation and valley fill aquifer through Kelkit
River. These aquifers fulfill water supply demands of entire population of Niksar Town and surrounding villages. This paper
summarizes hydrogeological research conducted on all basinal formations. The Karstic aquifers and the unconfined aquifer
systematically analyzed. The physical characteristics of the aquifer formations, karstification, occurrence and movement of
groundwater, recharge and discharge sources, discharge hydrograph analysis and groundwater budgeting were
conducted. Previous geological, structural, geotechnical and geophysical studies utilized to examine the physical
relationships between the geological framework and groundwater hydrology.

Key words: Pontid, Anatolid, hydrodynamic, karstic aquifer, Niksar basin, Tokat, Turkey.
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KESIF KURAKLIK INDEKSI VE NORMALLESTIRILMIS YAGIS INDEKSI
METOTLARI iLE AFYON-SANDIKLI’'DA KURAKLIK HESABI

Drought Analysis of Afyon-Sandikli by means of Reconnaissance Drought Index and
Standardized Precipitation Index

Mehmet Ali HINISY, Mustafa AFSIN?, Aysen DAVRAZ3, Fatma AKSEVER?, Zehra KARAKAS?

LAksaray Universitesi insaat Miih. Béliimii, 68100 Kampiis, Aksaray
2Aksaray Universitesi Jeoloji Miih. Béliimii, 68100 Kampiis, Aksaray
3Siileyman Demirel Universitesi Jeoloji Miih. Bsliimii, 32260 Ciniir, Isparta
4Ankara Universitesi Jeoloji Miih. Béliimii, 06100 Tandogan, Ankara

OZET

Kuraklik; gerek ortaya ¢ikisi ve siresi, gerekse vermis oldugu hasar ve etkiledigi alan olarak insanlara ve
toplumlara, sosyal ve ekonomik alanlarda biyik zarar vermesi itibari ile dogal afetler arasinda en ¢ok
etkiye sahip olanidir. Genel olarak su kaynaklarinda (akarsular, yeralti sulari ve tabii ve yapay gollerde)
iklime bagli olarak ortaya su eksikliginin sonucu normalin ¢ok altindaki bir zaman periyodunu temsil
eder. Kuraklik, etkiledigi alan olarak, diger dogal afetlerden farkh bir sekilde kiigiik bir bélgede baslayip
¢ogu zaman daha biyik alanlara yayilabilmektedir. Kurakligin baslangicini, siddetini ve ilerleyisini tam
olarak tahmin etmek kesin 6lglimlerle cogu zaman mimkiin olamadigindan sinsi bir felaket olarak
adlandirihr. Kurakhgin baslangicini, sliresini ve etki siddetini belirlemek igin literatiirde pek ¢ok kuraklik
indisi teklif edilmistir. Bu ¢alismada, kuraklik ¢alismalarinda kullanilmak Gzere yeni bir kuraklk indeksi
olarak Tsakiris ve Vangelis tarafindan gelistirilip teklif edilen “Kesif Kuraklik indeksi” (RDI) kullanilarak
Afyon ili Sandikli ilgesi icin kuraklik analizi yapilmistir. Kuraklik arastirmalarinda diinyada en fazla
kullanilan “Normallestirilmis Yagis indeksi” (NYi) metodu ile RDI metodu karsilastirilmis ve farklari
ortaya konulmustur. Bu amagla Dinar ve Afyon istasyonlarindaki 1975-2012 yillari arasindaki toplam
445 adet aylik yagis toplamlari ve ortalama sicaklik verileri kullaniimistir. NYi metodu sadece yagis
degerine bagl olarak hesaplanabildiginden degisik iklim bolgelerine kolaylikla uygulanabilmekte ve
yorumlanmasi agisindan bir zorlukla karsilasiimamaktadir. Ancak sadece toplam yagis degerine bagl
olmasindan dolay elestirilmektedir. RDI metodu hem yagis hem de evapotranspirasyon degerine bagh
oldugundan kurakhk hesabi yapilan bélgenin iklim 6zelligini daha fazla yansittigl iddia edilmektedir. Bu
calismada Afyon-Sandikli bolgesinin kuraklik analizleri her iki metoda gore yapilarak ¢oklu zaman
dilimlerinde kuraklik gostergeleri arasindaki farkliliklar ve benzerlikler ortaya konulmustur. Her iki
yontem ile hesaplanan kuraklik degerlerine gore; bu bolgede gegcmiste yasanmis kuraklik siddetleri
yuzdeleri hesaplanmis ve karsilastiriimistir. Ayrica her iki indeks ile hesaplanan kurakhk gosterge
degerleri bu bolgedeki akarsu (Kestel gayi) ve yer alti suyu verileri ile karsilastirilmistir. Coklu zaman
dilimlerine ait NYi kuraklik gostergeleri ile elde edilebilen yeralti suyu arasindaki iliskide 5 aylik yagis
toplamlari ile hesaplanan NYI5 géstergesinin yer alti suyu gidis egrisini daha iyi temsil ettigi
gorilmistir. NYi ve RDI arasindaki karsilastirmada ise zaman dilimi toplami arttikca bu iki gdstergenin
birbiri ile uyumunun arttigi gézlenmistir.

Anahtar kelimeler: Kesif kuraklik indisi, normallestirilmis kuraklik indisi, Afyon.

ABSTRACT

Drought is the most damaging hazard among natural disasters for affecting human lives, societies and areas due to the
great impact of emergence and unknown lasting time periods. It usually represents the period with lack of water in water
resources (i.e., rivers, ground water and natural or man-made lakes) based on climate. Drought, unlike other disasters,
starts in a small area and spreads to greater areas. Onset and severity of drought is not an easy task to predict, and it is
called a sneaky disaster. To determine the onset, period and intensity, there are many indices offered in the literature. In
the present study, Reconnaissance Drought Index (RDI), offered by Tsakiris and Vangelis is used to determine the drought
in Afyon-Sandikli. RDI is compared with Standadized Precipitation Index (SPI) which is widely accepted and used in many
parts of the world and the differences were put forward. The monthly precipitation total of 445 months between 1975-
2012 period was used from two stations namely: Afyon and Dinar stations. Since SPI depend only on precipitation totals, it
can easily be adapted for different climates and interpreted, but this is also criticized. On the other hand RDI depends on
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both precipitation and evapotranspiration, therefore it can represent the climate better. The calculation of Afyon-Sandikli
is carried out by both methods and differences and similarities of drought in multiple time periods were put forward. The
intensity of past drought in this region is calculated by both methods and percentages of droughts were compared.
Drought indexes of both method are compared each other and also compared with river of Sandikli (Kestel river) and
available groundwater levels. In multiple time periods of drought analysis, it is found that SPI5 (Index based on 5 months
total precipitation) represents better the ground water drougth. Comparison of RDI and SPI show that the correlation gets

better when sum of precipitation increases.

Key words: Reconnaissance Drought Index, standardized precipitation Index, Sandikli, Afyon.
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STOPIN PLAZA YAYLASI’NDA YERALTI AKIS VE MTBE TASINIM
MODELLEMESI, ROCKY MOUNT, VIRGINIA, ABD

Groundwater Flow and Transport Modeling of MTBE at the Stopin-Plateau Plaza,
Rocky Mount, Virginia, USA

SYED Mobasher Aftab?, Warren T DEAN?

1401-9740 82 Ave. NW Edmonton, AB T6E 1Y5 Canada
2ATS International, Inc. 107 Lester Street Christiansburg, VA 24073 USA

OZET

Stopln Plaza Yayla tesisi bir perakende akaryakit satis istasyonu ve ticari isletmeden olusur. Ekim
1999'da tesisten, 7500-6500 litre petrol yeraltina tahliye edilmistir. Plaza Yaylasi’nin ¢evresinde birgok
konut ve ticari su kuyusu ¢éziinmis fazda MTBE’den olumsuz bigcimde etkilenmektedir. Bu ¢alismanin
amaci, Plaza Yaylasi’'ndan ¢6zinmus fazda MTBE’nin hareket siiresini ferdi dava icin degerlendirmektir.
Yeralti suyu akisi ve ¢ozlinmis faz tasinim modeli sirasiyla MODFLOW ve MT3D kullanilarak
kurgulanmistir. Modeli kavramsallastiriimis ve sondaj, yeraltisuyu élgimi ve érneklemesi, slug test ve
jeofizik ¢alismalardan toplanan tarihsel veriler kullanilarak yapilandiriimistir. Akis modeli tarihi su
seviyelerine ve tasinim modeli tarihi yeraltisuyu konsantrasyonlarina ayarlanmistir. Duyarhhk analizi,
hidrolik iletkenlik, dispersivite ve kaynak konsantrasyonundaki belirsizlikler ile ilgili model
sonuglarindaki degisiklikleri degerlendirmek igin yapilmistir. Modelleme efor sonuglari, gercek saha
sartlarini tanimlayan sekiz yildan fazlasina ait jeolojik hidrojeolojik ve ¢6zlinmis konsantrasyon
verilerine dayali sonuglardan tiretilmistir. Coézinmis MTBE'nin 6zel hareket tarihleri ve bireysel
ozelliklerinin sinirlarina dogru yaklasim, modellemeye ve mesleki uzmanliga dayanmaktadir. Bu analiz
modelin kirleticinin hizini etkileyecek parametrelerden herhangi birindeki degisikliklere son derece
duyarh oldugunu ortaya koymustur. Benzetimi yapilan kirleticinin gog¢linli yavaslatacak degisiklikler
dahil olmak Gzere bu parametrelerdeki herhangi bir degisiklik, modelin kalibrasyonu igin zararli etki
yapmistir.

Anahtar kelimeler: Akis modeli, taginim modeli, MTBE, dava.

ABSTRACT

The Stoplin-Plateau Plaza facility consists of a retail fuel station and commercial businesses. At the site in October 1999,
about 6500 to 7500 litres of petroleum released to the subsurface. Many residential and commercial water supply wells in
the vicinity of the Plateau Plaza have been impacted by dissolved phase MTBE. The objective of this study is to evaluate
the time of travel of dissolved phase MTBE from Plateau Plaza to individual properties for litigation. Groundwater flow
and dissolved phase transport model were constructed using MODFLOW and MT3D, respectively. The model was
conceptualized, and constructed using historical data gathered from drilling, groundwater gauging and sampling, slug
testing, and geophysical studies. The flow model was calibrated to historical water levels and the transport model was
calibrated to historical groundwater concentrations. The sensitivity analysis was conducted to evaluate changes in the
model results related to uncertainty in hydraulic conductivity, dispersivity, and source concentration. The conclusions of
the modeling effort derived from the results based on geologic, hydrogeologic, and dissolved concentration data spanning
over eight years that portray actual field conditions. The specific dates of dissolved MTBE movement and to approach the
boundaries of individual properties based on modeling and professional expertise. The sensitivity analysis revealed that
the model is highly sensitive to changes in any of the parameters that would affect the speed of the plume. Any changes to
those parameters, including changes that would slow the migration of the simulated plume, were detrimental to the
calibration of the model.

Key words: Flow model, transport model, MTBE, litigation.
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ISLAK CEVRE YONTEMININ OPTiIMIiZASYONU iLE HIDROLOJIK CEVRESEL
AKIS MIKTARININ BELIRLENMES|

Determination of Hydrologic Instream Flow Rate Using Optimized Wetted Perimeter
Method

Hiseyin KARAKUS?, Harun AYDIN?

IDumlupinar Universitesi Jeoloji Miithendisligi Bslimii, Kiitahya
2Yiiziincii Yil Universitesi Cevre Mithendisligi Bolimii, Van

OZET

Yiizey suyu kaynaklari Gzerine yapilan su yapilari akarsuya bagli dogal ortam Uzerinde bazi yapay
etkiler olusturmaktadir. S6z konusu etkininin en alt diizeye indirgenerek akarsuya bagimli ekosistemin
surdurilebilirliginin saglanmasi amaciyla Cevresel Akis (CA) olarak tanimlanan belirli bir debideki suyun
akarsu yatagina birakilmasi gerekmektedir. Cevresel akis debilerinin belirlenmesine yonelik kullanilan
en yaygin yontemlerden birisini Islak Cevre (IC) yéntemi olusturmaktadir. Bu yontemde; su hizinin ve
derinliginin azaldigi kritik kesitlerde boyutsuz islak cevre ile boyutsuz debi arasindaki iliskiden
yararlanilmaktadir. Bu iligskiye ait egrinin doniim noktasina karsilik gelen deger ile s6z konusu akim veri
serisi icinde gozlenen en yliksek akim degerinin ¢arpimi sonucunda elde edilen deger CA debisi olarak
tanimlanmakta ve yil icinde akarsu yatagina hesaplanan bu CA debisinin birakilmasi énerilmektedir.
Fakat bu yontem ile hesaplanan CA debisi, cogu zaman o alanda kurak aylardaki aylik ortalama akim
degerlerinin lGzerinde elde edilebilmektedir. Dolayisi ile gergeklestirilen hesaplamalarda elde edilen CA
debisi, hesaplama yapilan bolgedeki fiziksel/hidrolojik kosullar ile gelismekte ve temsil ediciligi
noktasinda belirsizlik igermektedir. Sunulan ¢alismada, IC yontemi optimize edilerek, klasik IC
yonteminde baz alinan veri serisi icindeki en yliksek akim degeri yerine, aylik ortalama akim degerleri
kullanilmis ve her bir ay igin IC yontemi ile ayri ayri CA debileri hesaplanmistir. Gergeklestirilen
optimizasyon sonucunda, yil icinde akimin yiksek oldugu aylarda CA debisi géreceli olarak ylksek elde
edilirken, akim disik oldugu aylarda ise goreceli olarak diisiik CA debileri elde edilmistir. Bu yaklasim
dikkate alinarak gerceklestirilen tim c¢alismalar; klasik IC yontemine oranla, optimize edilen IC
yoénteminin, s6z konusu alaninin fiziksel/hidrolojik yapisi ile daha uyumlu ve temsil edici oldugunu
gostermistir.

Anahtar kelimeler: Cevresel akis, 1slak cevre metodu, optimizasyon, ekosistem.

ABSTRACT

Hydraulic structures constructedacross surface watershave someartificial environmental impacts on the water-
dependentecosystems. In order to attain sustainabilityofwater-dependentecosystems by minimizing such impacts, a
specific amount of water, often defined as instream flow (IF),is required to release into streambeds. One of the most used
technique for determining the minimum flow (IF) allowable for environmental purposes iswetted perimeter (WP)method.
This method is based on the relationship between dimensionless wetted perimeter and dimensionless flow rateat critical
cross section where stream velocity and depth decreases. The minimum discharge rate is correspond to a value at the
critical point,where there is a break in the shape of the curve, multiplied with the maximum flow rate observed at the
critical cross section, and is suggested that release this flow rate along a year. Howeverinstream flow rate that is
calculated with this method may exceeds monthly average flow rates especially in arid months.Therefore, calculated IF
rates may be in contradiction with physical/hydrological conditions and may includeuncertainty with respect to
representativeness ofthe interest area.In the present study, the IF was calculated for each month in the year by Optimized
WP Method. The optimized WP Method requires the monthly average flow rate of the data series instead of the maximum
flow rate. As a result of optimization, the amount of water (IF) that should be released into streambed is obtained
relatively higher while river flow rate is high, and lower environmental flow is obtained whilelow flow conditions. All
studies carried out with this approach show that the optimized WP method is more compatible and representative rather
than classical WP method from the point of physical/hydrological conditions of the interest area.

Key words: Instream flow, wetted perimeter method, optimization, ecosystem.
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MITOLOJI, EFSANE VE TARIHTE KAPLICA TEDAVISI

Spa Therapy in Mythology, Legends and History
Nergis ERDOGAN, Hatice GURDAL

istanbul Universitesi istanbul Tip Fakiiltesi Tibbi Ekoloji ve Hidroklimatoloji ABD, Millet cad. No 126, Capa
Fatih, 34093 istanbul

OZET

Su insan igin tarihin her déneminde kutsal sayilmis, dogudan batiya tiim mitolojilerde, efsanelerde ve
tarihte biylk bir rol oynamistir. Halen en eski ve en glincel ilag 6zelligini asla kaybetmemek Uzere
sirdirmektedir. Suyun Anadolu Uygarliklarinda ¢ok 6nemli bir yere sahip oldugu, yer yariklarindan
¢ikan sicak su ve buhara tapindiklari, kisisel temizlik kiltirlerinin var oldugu neolitik ¢agdan itibaren
yunaklarin var olmasindan anlasiimaktadir. M.O. 5. yiizyilda Anadolu’da Helenistik dénemde insa
edilen asklepieonlarda dogal kaynaklarla banyolar ve talassoterapi uygulanmistir. Romalilar Anadolu
insanlarinin saglikli gériinimi ve uzun yasam siirelerinden etkilenmisler, bu durumun su kullanimiyla
iliskili olabilecegini disiinmusler, Anadolu’da yer alan yunaklara ve asklepieonlara ilgi géstermislerdir.
Su kanallarini gelistirerek halka agik devasa termaller, gimnazyumlar yapmislar, askerler araciligiyla bu
kaltara egemen olduklari kitalara tagimiglardir. Ortagag’da Roma’nin yikilmasi, Hiristiyanligin gelisimi
ile banyolar yasaklanmis, kiliselere dondstiriilmis, ancak 13. Ylzyildan sonra Avrupa’da yeniden
kullanima girebilmistir. 16. vylzyillda bulasict hastaliklarin kaynagi olarak degerlendirilen halk
banyolarinin imaji bozulmus, tibbi amagli kullanim ve sularin mineral igeriklerinin analizi ile ilgili ilk
girisimler yapilmistir. italya’dan Avrupa’nin diger ilkelerine yayilan gelisim sonucu 17. 18. ve 19.
ylzyilda banyo kiltlrine ilgi artmistir. Tum Avrupa ve Kuzey Amerika’da kaplica, otel, pansiyonlar
gelismis kaplicalar ressamlar, yazarlar ve muzisyenler igin yaratici merkezler olmustur. 1930 Diinya
ekonomik krizi ile kaplica tedavisi ulusal saglik servisinden dislanmis, birgok kaplica kapanmis, ikinci
diinya savas! ertesinde ise bircok Avrupa llkesinde devlet saglk sistemleri tarafindan geri 6denmesi
kabul edilmistir. 20. Yuzyilin son geyreginde bilimsel teknolojik gelisimin (6zellikle ilag) hizlanmasiyla
kaplicalarla ilgili uygulama ve bilimsel calismalarda gerileme gozlenmis ancak 90’li yillarin ikinci
yarisindan itibaren kaplica tedavisine ilgi artmaya baslamistir.

Anahtar kelimeler: Kaplica, termal mineralli su, talassoterapi, tarih, efsane, mitoloji.

ABSTRACT

Water has been accepted holy in the every period of history for human being and it has played a great role in all
mythology, legends and history from east to west. Water had an also very important role in Anatolian Civilizations. They
worshiped hot water and steam coming through the slits in the ground, there is a culture of personal hygiene, had bath
and bathtubs since Neolithic age. In the Hellenistic period BC 5th century, in Anatolia, therapies with natural thermal
waters and thalassotherapy had been applied. Romans had been influenced from healthy outlook and long vitality of
Anatolian people and they had shown interest in baths and asklepions in Anatolia. They had developed water canals, built
huge public thermals, gymnasiums and conveyed this culture to the other continents by soldiers. In the Middle age baths
were prohibited and transformed to churches during fall of Rome and development of Christianity, in Europe until 13th
Century. The reputation of the baths effected by the contagious diseases era of 16th century. Since baths were considered
the origin of those disease, their image were destroyed. Therefore, they were used preferably medical purposes. Cultural
and medical developments in 17th-19th century have raised interest in bath culture and starting from Italy, this particular
interest spread into the entire Europe. Spas, hotels and pensions which became recreation centers for painters, writers and
musicians were developed through the entire Europe and North America. In the 20th century spa therapy was excluded
from National Health Service; a lot of spas were closed because of the 1930 World economic crisis. However, after the
Second World War, back payment of spa therapy by government national health systems was accepted in various
European countries. By the acceleration of scientific and technological developments -especially pharmaceuticals in the
last quarter of twentieth Century- scientific studies and praxis about spas regressed, however by the second half of 1990’s
interest in spa therapy began to rise again.

Key words: Spa, thermal mineralised water, thalassotherapy, history, legend, mythology.
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KAPLICA KURLERINDE TERMOMINERAL SU KULLANMA YONTEMLERI

Modalities of Using the Thermo-Mineral Water in Spa Treatment
Hatice GURDAL, Nergis ERDOGAN

istanbul Universitesi istanbul Tip Fakiiltesi Tibbi Ekoloji ve Hidroklimatoloji ABD, Millet cad. No 126 Fatih,
Capa, 34093 istanbul

OZET

Tibbi amagl kaplica tedavisi muhtemelen insanlik tarihi kadar eskidir. Dogal mineralli sular, gazlar ve
peloidler, kaplicada temel tedavi unsurlari olarak hastaliklarin 6nlenmesi ve iyilestirilmesi veya bozulan
fonksiyonlarin rehabilitasyonunda etkilidirler. Kaplica tedavisi, sagligi destekleme, hastaliklari 6nleme,
tedavi veya rehabilitasyon amaciyla kaplica ortaminda uygulanan ve bilimsel verilere dayanan tiim
tibbi faaliyetleri igerir. Kapsaml tedavi programlari ve kiirlin takibi kaplicada, konunun uzmani
tarafindan hastanin tibbi tanisi ve fonksiyonel ihtiyaglarina gére diizenlenir. Kiir programi hidroterapi
ve balneoterapi basta olmak Uzere bir dizi farkl tedavi yontemini iceren ve kendi spesifik ortaminda
olusturulan 6zel uygulamalari kapsar. Hidroterapide, normal su kullanilirken balneoterapide dogal
termo mineralli sularin fiziksel 6zellikleri yaninda kimyasal 6zelliklerinden de yararlanilir. Kaplicada
kalis amacina gore ¢ok farkh tedavi modaliteleri segilebilir; saghg destekleme ve wellness igin
genellikle birkag glin kalinarak hidroterapi, gevseme ve fitness yontemleri kullanilirken tedavi amaciyla
en az bir hafta olmak lzere 3-4 haftaya kadar kalinarak dogal mineralli sular, gazlar ve peloidlerle
balneoterapotik yontemler uygulanmaktadir. Termomineral suyun sicakligina gore izotermal, termal,
hipertermal, kontras olarak daldirma (immersiyon) veya egzersizlerin yapilabildigi daha dusik
sicakhklardaki hareket banyolari en vyaygin kullanilan balneoterapi ve hidroterapi uygulama
yontemleridir. Ayrica sicak su, kan akigini artirdigindan agriyi doguran kimyasallari dagitarak ve kas
gevsemesini kolaylastirarak etkili olmaktadir. Suyun sicakhgl yaninda kaldirma glci termal ve
mekanoreseptorler  yoluyla  spinal segmental mekanizmalari  etkileyen  nosisepsiyonu
engelleyebilmektedir. Suyun hidrostatik basinci, alt ekstremite eklemlerinin ylkinQ azaltarak agn
kesici etkilere katki saglamakla bereber kardiyovaskiler, solunum sistemlerinde yliklenmeye neden
olmaktadir. Dolaysiyla bu olumsuz etkileri azaltmak igin su seviyeleri distrilerek tam banyo yerine
yarim, lokal, oturma, ekstremite banyolari veya duslar tercih edilebilir. Hareket sistemi hastaliklarinda
yiksek mineral igerigi olan sularin kaldirma gicinin yiiksekliginden faydalanilabilir. Yine bu tir
sulardan hazirlanan kristalize banyo tuzlari da degisik yogunluklarda banyo veya kompresler
hazirlamaya imkan vermektedir. Suyun mineral ve gaz icerigi de banyo uygulamalarinda farkhhklar
yapmaktadir ve kikirtli, radonlu, tuzlu, iyotlu, selenyum, silisyumlu vd. 6zel banyolar olarak
tanimlanmaktadir. Termomineral suyun kimyasal iceriginden banyolar ve duglar gibi distan tatbikler
yaninda, irrigasyon yikama, lavaj, igme, inhalasyon gibi internal balneoterapdétik yontemlerle de
yararlanilmaktadir. Tim bunlarin yaninda diinyada farkli cografi boélgelerde yer alan dogal tedavi
modaliteleri kombine olarak 6zglin yontemlerle uygulanmaktadir. Sonug olarak termomineral sularin
saglik amagl kullaniminda kisinin yasi, cilt tipi, saglik ve hastalik durumlari da dikkate alinarak farkh
sularin fiziksel ve kimyasal 6zelliklerinin saglayacagi degisik kullanim ydntemleri kisiye 6zgl ¢ok cesitli
recetelerin diizenlenebilmesine imkan vermektedir.

Anahtar kelimeler: Kaplica tedavisi, kaplica, termomineral su, uygulama yontemleri.

ABSTRACT

Spa therapy for medical purpose is probably as old as mankind. The medical application of natural mineral waters, gases
and peloids, being effective for the prevention or treatment of diseases and the improvement of functioning
(rehabilitation), is one of the core elements of medicine in health resorts. Spa therapy includes all medical activities based
on scientific evidence that are employed in health resorts environment and are aimed at health promotion, prevention,
therapy and rehabilitation. Prescription of comprehensive treatment programs and regulation the treatments managed by
a specialist in health resort medicine according to the medical diagnosis and functional needs of the patient. This program
contains a number of different treatment methods including hydrotherapy and balneotherapy and creates a special
treatment on its own environment. Hydrotherapy consists of the use of ordinary water; on the other hand balneotherapy
employs natural thermal mineral water. The effects of the use of natural mineral waters are based on both the chemical
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and physical properties of the water. The miscellaneous modalities are preferred according to the purpose of to stay in
health resorts; hydrotherapy, relaxation and fitness methods are used so as to wellness and health promotion by visiting
commonly a few days. Balneotherapy that use of natural mineral waters, gases and peloids are preferable to medical
purposes by staying in health resort at least a week for up to 3-4 weeks. The balneotherapeutic bath applications
according to the water temperature are isothermal, thermal, hyperthermal and contrast immersion bathing or exercises
bathing at lower temperatures. Also warm water may enhance blood flow, which may dissipate algogenic chemicals and
facilitate muscle relaxation. The warmth and buoyancy of water may block nociception by acting on thermal receptors and
mechanoreceptors thus influencing spinal segmental mechanisms. The hydrostatic force although brings about relative
pain relief by reducing loading on lower extremity joints, provides loader on cardiovascular and respiratory systems. To
reduce the unfavorable effects, lowered levels bath used; local, sitting, half, limb baths or showers may be preferred
instead of full bath. High mineral content of water can be benefited by means of elevation buoyancy and enables the
preparation of different densities of bath or compresses. Applications differences according to the mineral and gas content
of water; the characterization of bath defined as thermo-mineral baths with sulfur, radon, salt, iodized, silicate or
selenium. The chemical content of thermo-mineral water takes advantage baths and showers as external applications
besides washing, lavage, irrigation, drinking and inhalation are used as the internal balneotherapeutic methods. In
addition to these natural modalities, specific methods are applied in combination in different geographical areas around
the world. As a result, the use of thermo-mineral waters for health purposes may be allows for individualized methods;
taking into consideration of the person's age, skin type and period of disease, can be formed a variety of different recipes
by modifying the physical and chemical properties of water.

Key words: Spa treatment, health resort, thermo-mineral water, modalities.
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BALNEOTERAPI VE ONEMI

Balneotheraphy and Its Importance

ligaz NACAKOGLU

Altinyunus Oteli Termal Merkez Miidiirii, Boyalik Mevkii, Kalem Burnu 35948 Cesme, izmir

OZET

Su ve yasam, binyillardir insanoglunun varhg ile birlikte anilmigtir. Yasamin kaynagi olan su, hem
bedenin hem de ruhun temizligi icin kullanilmistir. Yizlerce yildir Ganj Nehrinde yikanan Hindu’lar,
vaftiz edilen Hiristiyanlar ve Anadolu’nun “ Kirklanma” ritielleri hep bu inanglarin sonucudur. Hayatin
baslangicinin ve devaminin ana unsuru olan su, saghgin strdiriilmesi yaninda hastaliklardan korunma
ve bazi hastaliklarin tedavisi siireglerinde de kullanilagelmistir. icme kirleri, yikanma kiirleri,
immersiyon, sicak ve soguk uygulamalar, ylzyillardir pek ¢ok hastaligin tedavisinde basarili olmus
yontemlerdir. Suyun isisi ile artan terleme sonucu vicuttan toksinlerin uzaklagsmasi yaninda deri yolu
ile viicuda giren minerallerin olumlu etkisi gerek deride gerekse kas ve eklemlerde olumlu sonuglara
yol actigi bilimsel olarak da kanitlanmistir. Halen tiim diinyada ylikselen trend olan balneoterapi, suyun
tim bu ozelliklerinin kullanimi sonucu olusturulan tedavilerin butlintidar. Bu bitine, yorenin iklim
sartlari, havanin nemi, oksijeni ve riizgari gibi klimatik faktorlerde eklendiginde saglik sorunlarinin
¢06zUmU veya hastaliklarin rehabilitasyonu daha da kolaylasmaktadir. Su iginde yapilan toplu ve birebir
egzersizler, Watsu, Bad-Ragaz gibi diinyaca kabul gbéren yontemler, masajlar, ¢camur ve yosun
terapileri, aromaterapiler ve su jetleri ile yapilan su masajlari, balneoterapi butlinii iginde
degerlendirilmektedir. Yapilan bazi bilimsel c¢alismalar, balneoterapi kiirlerinden sonra, kisideki
anksiyete ve depresyonda da %60-70 oraninda azalma oldugunu gostermektedir. Dolayisiyla
balneoterapi igcin uzun yillar cekilen agrilardan kurtulmak, uyku diizenine yeniden kavusmak, kisinin
glnlik yasamini surdirmesi icin yapmasi gereken ancak tam olarak yapamadigi bazi kas ve eklem
hareketlerinin dizelmesi yani kisaca kisinin yasam kalitesindeki artis ile tim bu olumsuzluklarin yol
actigl anksiyete ve depresyonunda diizelmesine neden oldugu soylenebilir. Diinyanin sayili yeralti su
kaynaklarina sahip olan Turkiye, gerek igilebilir mineralli sular, gerekse termomineralli sulardan zengin
yapisi yaninda Ug tarafi denizlerle gevrili olmasi dolayisiyla talassoterapiden de daha fazla istifade
etmelidir. Bu kaynaklarin rasyonel kullanimi, tlkemize milyarlarca dolar déviz kazandiracag gibi
binlerce kisiyede istihdam imkani sunacaktir.

Anahtar kelimeler: Termomineralli su, icme kiir(i, balneoterapi, depresyon, Turkiye.
ABSTRACT

Water and life, together, has a common history in human life. Water, that is believed to be the source of life, is also used
for cleaning the body and the soul. Hindus, bathing in the Ganges River, Christians baptised in the churches and Moslems
the rituel of “Kirklama” are belong the same belief system. Water which is the begining of life and necessary for attending
to it, is also used for preventation of health and treatment of the illnesses. Drinking water cures, bathing methods,
immersion technics, hot-cold applications are being used in improvement of hundreds of ilnesses during the centuries.
Thermal effects of water that caused to eliminate the toxins from body and penetrating minerals through the skin, are
proved or totaly treated for many kind of ilnesses Nowadays, balneotherapy is a rising star in all over the world tourism
sections. Balneotherapy is a term that contains all the therapies using water and water combined methods like as mud,
alg, massages etc. Exercises in the water, Bad-Ragaz, Watsu etc are all the methods that useds and acceptible all around
the world. These are all increases in the effects of therapy. Besides water cures, using the climate factors such as
humudity, oxygen and wind, and combined the therapy with balneo also supports the procedure of therapy. According to
some authors, balneotherapy is also effective in the treatment of anxiety and depression. It decreases the symptoms of
anxiety and depression approximately 60% at the end of the cure. It might be, therefore, said that balneotherapy causes to
stop the pains, to make improvement in the sleeping periods, to start again using some disable muscles and joints,
increasing the quality of life and also treating the psychosomatic disorders. Turkey is a country as known owner of 7th
biggest thermomineral springs in the world. Besides them, Turkey is a peninsula, we can also benefit the thalassotherapy
opportunities. To organise all those facilities in tourism sector, Turkey may reach billions of dollars and thousands of new
business chances for the young generation

Key words: Thermomineral water, water cure, balneotheraphy, depression, Turkey.
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SU VE SAGLIK

Water and Health
Hiilya SiSLi

istanbul Bilgi Universitesi Saglik Bilimleri Yiiksekokulu Fizyoterapi ve Rehabilitasyon B&liimii, 34440 Beyoglu,
istanbul

OZET

Canli hayatinin sularda basladigi, her canli organizmanin dnemli bir kisminin, sulardan olustugu bilinir.
insan hayati da amnion sivisi denilen, dzel bir suyun icinde, zengin bir su igerigi ile gelisir. Yasla, cinsle,
kas kitlesi orani ile iligkili olan viicut su orani, bunun disinda nedenler ve belirtiler ile de artma veya
azalma gosterebilir. Hicrelerin yasamsal faaliyetlerinin, viicut fonksiyonlarinin siirdtrilmesi, viicut su
dengesinin korunmasi ile miimkindir. Saglik igin vicut sivi alisverislerinin diizenlenmesi gereklidir. Bu
diizenin eksi yonde bozulmasi dehidratasyon, arti yonde bozulmasi édem olarak bilinir. Vicut su
iceriginin %10’unu kaybettiginde bile yasami tehlikeye girer, %20 kayip 6liimle sonuglanir. Saglhigimiz
icin ‘saglikh ‘suyun yeterli igilmesi elbette ¢ok dnemlidir, fakat su, viicuda girmeden, hatta temas bile
etmeden de tedavide kullanilabilmektedir. Suyun sesi bile, endokrin, otonomik, kognitif ve emosyonel
cevaplari, cortisol salinimi, alpha- amylase salinimi, kalp hizi, aritmi, kisisel stres algisi ve angsiyete gibi
verileri anlamli olarak etkilemektedir. Suyun, kati, sivi ve buhar hallerinin, hijyen, kompresyon,
inhalasyon, egzersiz gibi ydontem ve amaglarla kullanimi ise balneoloji, hidroklimatoloji, fizyoterapi ve
rehabilitasyon bilimlerini son derece yakindan ilgilendirmektedir. Su, igmek saglk ve zindelik igin
elzemdir, harici kullanim olanaklari ise glin gegtikce gesitlenmektedir. Bu olanaklar, kalp ve dolasim
bozuklugu, sindirim ve bosaltim sistemi hastaliklari, kas iskelet sistemini ilgilendiren cesitli hastaliklar,
sinir sistemi ve ruh sagligimiz igin tarihten glinimuze, gelistirilerek taginmistir.

Anahtar kelimeler: Su, organizma, hayat, saghk.

ABSTRACT

It is well known that life begins in water and the majority of every living organism is also composed of water. Bodily fluid
ratios that are directly related to age, gender and muscle mass also vary according to other reasons and symptoms. The
continuation of basic cellular activity leading to all body functions depends on the preservation of fluid balance throughout
the body. Here, the regulation of fluid transport is essential for the maintenance of health. When this regulation is
defective towards the negative direction, it is called ‘dehydration’ and contrarily when the defect leans towards an
increase, there is what we call ‘edema’. When the level of dehydration reaches a 10% loss of fluid content from the body,
life is endangered, but a 20% loss means death. Drinking ‘healthy’ water is certainly of utmost importance for general
well-being, but water can also be used as a means of therapy even without contacting or entering the body. It has been
proved that even the sound of water is effective in significantly improving endocrine, autonomic, cognitive and emotional
responses, release of cortisol and alpha-amylase, heart rate, arrythmia, personal stress perception and anxiety. Solid,
liquid and vapourised forms of water are used in medicine under the disciplines of balneology, hydroclimatology, physical
therapy and rehabilitation through applications of hygiene, compression, inhalation and exercise. All these techniques are
used not only for general wellness but also for the treatment of circulatory disorders, diseases of the digestive and
excretory systems, muscular and neurological diseases and mental disorders.

Key words: Water, organism, life, health.
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TERMAL SAGLIK TURIZMi VE HiTIT AYAS TERMAL

Thermal Health Tourism and Hittite Ayas Thermal Resort, Ankara, Turkey

Tolgay BENDERLI

Dogan Jeotermal Enerji Turizm insaat San. ve Ticaret Ltd. Sti. Ceyhun Atif Kansu Cad., 9. Sk. Balgat, Ankara

OZET

Gegmiste oldugu gibi buglin de termal sular insana saglikh yasamin anahtarini sunmaktadir. Bu sular,
icme kdrlerinin yani sira birgok rahatsizhgin tedavisinde de yardimci tedavi ogesi olarak
kullaniimaktadir. Bu baglamda, Ankara ili Gudl ilgesi Ayas Jeotermal Alani’nda bulunan Caga termal
sularinin sicakliklari ortalama 58°C olup, toplam mineralizasyon degeri 9369 mg/I’dir. Kiikirtli olan bu
sular bor ve arsenik igermezler. Bu 06zellikleriyle bu sular banyo, igme ve soluma kiirl olarak
kullanilabilmektedir. Ayrica yiksek seviyede indorfin ve floriir icermekte, icildigi takdirde vicuttaki
indorfin degerlerinde artisa da neden olmaktadir. Boylelikle igen kiside rahatlama, mutluluk ve huzur
hissi uyandirmaktadir. Caga termal sulari termal saglik turizmi agisindan elverisli oldugu igin yeni
yatirimlar yapilmistir. Bu yatirimlar sayesinde Caga her gegen giin termal saglk turizmi anlaminda
cazibe merkezi haline gelmektedir. Hitit Ayas Termal Saglik Merkezi bélgenin ve Avrupa’nin sayili saglk
ve tatil merkezleri iginde basta gelen tesislerdendir.

Anahtar kelimeler: Termal su, termal saghk turizmi, Caga, Gudul, Ankara.

ABSTRACT

Thermal waters in the past as well as today offers people switch to healthy living. These waters, drinking cures as well as
adjunctive therapy in the treatment of many illness are also used as an element. In this regard, Caga thermal waters in the
Ayas geothermal field in the town of Ankara Gudul have temperatures average 58 °C, and the total value of mineralization
9,369 mg/L. Sulphurous waters have under the category of boron and arsenic ions. These waters can be used bathing,
drinking, breathing and cure with these features. They also contain high levels of fluoride in indorfin and, if drunk indorfin
values cause an increase in the body. Thus, people who drink relief, instill a sense of happiness and peace. New
investments were established in Cada for its favorable in terms of health tourism. Through these investments, in terms of
health tourism, thermal Ages, every day is becoming a center of attraction. Hittite Ayas Thermal resorts of health and
wellness center in the region and Europe, leading No. manufacturers. Through these investments, Caga, every day is
becoming a center of attraction thermal health tourism. Hittite Ayas thermal resorts center is leading manufacturers for
health and wellness center in the region and Europe.

Key words: Thermal water, thermal health tourism, Cada, Gldiil, Ankara, Turkey.
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TURKIYE’DEKI TERMAL KAYNAKLARIN SAGLIK TURIZMi AMAGLI
KULLANIMLARINDA KARSILASILAN MiMARIi VE PLANLAMA SORUNLARI

Architectural and Planning Problems Related to Usage of Thermal Resources For
Health and Tourism in Turkey

Nevin CEKIRGE

Okan Universitesi Kentsel Tasarim ve Peyzaj Mimarligi Bélimii, Akfirat, Tuzla, istanbul

OZET

Tirkiye termal, termo-mineral ve mineralli sular agilarindan zengin bir (lkedir. Bunlarin yani sira,
termal kiir icin uygun iklimsel kosullara da sahiptir. Bu 6nemli dogal tedavi etkenleri ile cevrelerindeki
dogal ve kiltirel zenginlikler, Anadolu’da yasayan toplumlarin yizyillardir ilgi kaynagl olmustur.
Termal kaynaklarin termal turizm amach olarak degerlendirilmeleri slreci, Turizm ve Tanitma
Bakanligr’'nin énculiigiinde ve 1970’li yillarda yogunluk kazanmaya baslamistir. Bu yillardan baslayarak,
gerek belediyeler ve Ozel idareler, gerekse 0zel sektor, termal yatirimlar yapmislardir. Cagdas termal
yerlesmeler; termal kaynak, termal kiir, konaklama, dinlenme-spor, ve kiltlir-sanat-ticaret bolgelerini
icine almaktadir. Turkiye’deki yatirimlarin biyik ¢ogunlugu bu bdlgeleri kapsamamakta ve sadece
termal oteller ve devre-miilk konutlarindan olusan yatirimlar ile yetinilmekte, buna karsilik ana kiir
Unitesi olan termal kiir merkezi yapilmamaktadir. Ote yandan, yapilmis olan termal oteller yeterli sayi
ve Ozelliklerdeki termal kir Gnitelerini igermemekte, bunlara karsilik, bu tir otellerde spa ve wellness
Uniteleri son yillarda yogunluk kazanmis bulunmaktadir. Termal turizm (termalizm)’in son 40 yilda
Tirkiye'deki gelisimine bakildiginda, gorilen hizli biyimenin, yeterli ve saghkli oldugu sdylenemez.
Bunun sebeplerinin arastiriimasi ve sonuglarinin irdelenmesi gerekmektedir. Halbuki Glkemizin yeterli
diizeydeki termal yatirimlara sahip olmasi; halkimizin termal kaynaklarimizdan saglik ve rekreasyon
amagl olarak optimum yararlanmasini ve termal turizmde halen ¢ok az olan yurtdisi taleplerin
artmasini saglayacaktir. Bu bildiride, Ulkemizin ilk éncii ve &rnek projeleri olan Balikesir-Génen,
Sakarya-Kuzuluk, Canakkale-Kestanbol ve Kirsehir-Terme termal yerlesmeleri ile ilgili planlama-mimari
tasarim-uygulama sorunlarina ve bunlara iliskin 6nerilere yer verilecektir.

Anahtar kelimeler: Termomineralli sular, termal turizm, saghk, mimari, planlama, termal yerlesme, Turkiye.

ABSTRACT

Turkey is a rich country in terms of thermo-mineral and mineral waters. In addition, it has ideal climate conditions for
thermal cure. Those natural healing factors and the natural and cultural richness that surrounds them, have been
Anatolian People’s interest for many centuries. Assessment of thermal resources as thermal tourism have gained
importance in 1970’s led by the Ministry of Tourism and Information. Since that time, municipalities, local authorities and
private sector have begun to make thermal investments. Contemporary thermal settlements consists of thermal resources,
thermal cure, accommodation, recreation-sport and culture-art-trading areas. Most of the investments in Turkey are
thermal hotels and time share properties but thermal cure centers with main thermal unit are not constructed. Also,
thermal hotels doesn’t have enough proper thermal cure units but they mostly have just spa and wellness centers. The fast
growth and development of thermal tourism within last 40 years isn’t enough and neither ideal and the reasons and
conclusions of that situation have to be examined. However, if there will be enough thermal investments in Turkey, people
will profit more from thermal resources for their health and as recreation and in addition foreign demand for thermal
tourism which is very few at the moment will increase. In this paper, problems and solutions for planning-architectural
design-application (implementation) of one the most important and leading projects of Turkey: Balikesir-Génen, Sakarya-
Kuzuluk, Canakkale-Kestanbol ve Kirsehir-Terme thermal settlements, will be given.

Key words: Thermomineral resources, thermal tourism, health, architectural, planning, thermal settlements, Turkey.
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INSAN ORGANIZMASINDAKi FONKSIYONLARI BAKIMINDAN SUYUN ONEMI

The Importance of Water With Regard to Functions in Human Organism
Bilgehan POLATOGLU

Atatiirk Universitesi Hinis Meslek Yiiksekokulu, 25600, Erzurum

OZET

Hava, su, 1si, glines isini ve besin maddeleri, canhlarin yasamasi igin gerekli temel unsurlardir. Bu
unsurlarin basinda oksijen ve su gelmektedir. Bircok organizma, hava olmaksizin yasayabilir ancak
susuz yasayamaz. Canli organizmayi olusturan hiicrelerin, yasam faaliyetlerini devam ettirebilmeleri
icin suya gereksinimleri vardir. insan, yemeden haftalarca yasamini siirdiirebilir. Ancak tamamen susuz
kalan bir insan, birkag glin yasayabilir. Su, viicudun en blyik miktardaki ve en vazgecilmez bilesenidir.
insan viicudundaki su orani kisinin; yasina, cinsiyetine, 6zel durumuna (gebelik, emziklilik vb.),
zayifligina/sismanligina ve hastaliklara gore degisiklik géstermektedir. Yetiskin bir insanin bedeninin
%60-%70’i sudur. Su, organizmada hiicre disinda “ekstrasellular/hiicre disi sivi (ECF)” ve hiicre icinde
“intrasellular/hiicre igi sivi (ICF)” olarak bulunur. Su; besinlerin sindiriminde, dokulara tasiniminda,
hlcrelerde kullanilmalari sonucu olusan zararli artiklarin atiminda, yapi maddesi ve isi regilatori
olarak, kayganlik verici (lubrikant) ve eritici madde olarak 6nemli fonksiyonlari yerine getirmektedir.
Su, biyokimyasal tepkimelere katilir. Kan ve lenf sivilarinin, bébreklerden atilan idrar, deriden atilan
ter, tukiriuk ve mide-bagirsak kanali salgilarinin ana maddesidir. En bilinen ¢6zlici maddedir. Mineral,
vitamin, aminoasit, glikoz ve diger kiigik molekdller i¢in 54evre54e gorevi gormektedir. Birgok organin
diizenli ¢alismasi icin gereklidir. Dolasim sisteminin yapisinda ve islevinde énemli rol oynamaktadir.
Viicudun ve dokularin turgorlugunu ve metabolizma igin gerekli sivi ortamini olusturur. Darbelere karsi
koruma saglar. Vicuttaki elektron dengesini saglar. Hiicre igi ve hiicre digi sivi dengesini saglar. Bu
nedenle su, canlilar icin 6nemi tartisiimayacak ve yasamin siirdlirebilmesi i¢in viicuda alinmasi gereken
bir maddedir. Bobreklerden idrar, bagirsaklardan diski, akcigerlerden solunum ve deriden terleme
yoluyla her giin su kaybedilir. Vicutta meydana gelebilecek su ve elektrolit kayiplarina
“dehidratasyon” denir. Dehidratasyon sonucu: nabiz ylkselir, kan hacmi azalir, viicut i¢ Isisi artar,
koordinasyon kaybi olusur, calisma siire ve kapasitesi azalir, erken yorulma goérilir ve soluk alma
glgclesir. Dolayisiyla glinlik kayiplarin giderilmesi ve viicut fonksiyonlarinin stirdiriilmesi igin diizenli su
alimi zorunludur. Su ihtiyacini etkileyen faktorler: yas, vicut sicakligl, cevre, hastalik, yaralanma ile
hamilelik ve emzirmedir. Yasl insanlarin, susuz kalmalarini engellemek igin su alimlarini daha iyi
izlemeleri gerekmektedir. Diger yandan bebekler ve kiiglik ¢ocuklar, gesitli nedenlerle susuz kalma
riskiyle karsi karsiyadir ve 6zel su gereksinimleri vardir. Viicuda alinan ve atilan su, susama hissi ve
hormonal etkenlerle kontrol edilir. Viicut, suyunu dar limitler icinde ayarlayan bir dizi mekanizma ile
donanmistir. Bu mekanizmalar arasinda; susama hissini ve bobrekler yoluyla su atilmasini kontrol eden
beyindeki sinir hiicreleri yer almaktadir. Sonug olarak hastaliklardan korunmak ve saglikh bir yasam igin
glinde 6-8 bardak su icilmesi, suyun oda sicakhginda olmasi ve kesinlikle soguk olmamasi
onerilmektedir.

Anahtar kelimeler: Su, su dengesi, su gereksinimi, dehidratasyon.

ABSTRACT

Air, water, heat, sunlight and nutrients are the basic elements necessary for life. Oxygen and water are at the beginning of
these elements. Many organisms can survive without air, but can not live without water. Cells that make up living
organisms require water to keep the life activities. Human beings can survive for weeks without eating. Nevertheless a
human remaining total lack of water, can survive for a few days. Water is the most essential component and of the body’s
largest amounts. The water content in human body shows variation according to age, gender, special status (pregnancy,
lactation, etc.), weakness/fatness and diseases of person. 60%-70% of body of an adult human is water. The water is
found outside of the cell as “extracellular fluid (ECF)” and inside of the cell “intracellular fluid (ICF)”. Water fulfills
important functions as in digestion of nutrients, transportation to the tissues, removal of harmful wastes which are
formed by result of use in cells, building material and as a temperature regulator, lubricant and melting substance. Water
is involved in biochemical reactions. Main ingredient blood and lymph fluid, urine taken from kidneys, sweat discarded
from skin, saliva, and the gastrointestinal tract secretions. The well known solvent agent. Acts as a solvent for mineral,
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vitamin, amino acid, glucose and other small molecules. Required for regular work of many organs. Plays an important
role in the structure and function of the circulatory system. Renders the fluid media necessary for rigidity of the body and
tissues and metabolism. Provides protection against impacts. Provides stability of electrons in the body. Provides
intracellular and extracellular fluid balance. Therefore water is a substance that is no dispute important for living
organisms and has to be taken into the body to maintain life. Water is lost every day through kidneys as urine, intestines
as feces, and skin as sweating, lungs as breathing. The losses of water and electrolytes would 55evr in the body is called as
“dehydratation”. The result of dehydratation: the pulse rises, the blood volume is reduced, the body’s internal temperature
increases, loss of coordination occurs, working time and the capacity is reduced, early fatigue is observed and breathing
becomes difficult. Therefore, a regular intake of water is required for elimination of the daily losses and maintaining body
functions. Factors affecting the water requirement: age, body temperature & environment, illness & injury and pregnancy
& breastfeeding. Water intake of the elderly people should be 55evre monitored to protect staying without water. On the
other hand infants and young children are facing be risk of dehydration due to various reasons and having specific water
requirements. Water received into and released from the body is controlled by thirst sensation and hormonal factors. The
body is equipped with a series of mechanisms that set its water in narrow limits. Among these mechanisms: there are
55evre cells which are located in the brain that control the thirst sensation and release of water through the kidneys. As a
result, it is recommended to drink 6-8 glasses of water everyday, to be at room temperature and absolutely not to be cold
for disease prevention and healthy lifestyle.

Key words: Water, water balance, water requirement, dehydratation.
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KENTLERDEKI TOKSIK ATIKLARIN YERALTISUYU KAYNAKLARINA ETKISI

Effect of Toxic Waste on Groundwater Resources in Urban Area

Alper BABA

izmir Yiiksek Teknoloji Enstitiisii ingaat Miihendisligi Balimd, izmir

OZET

Kentlesmede hizli ve kontrolsiiz gelisme yeraltisuyu kaynaklarinin hem miktarini hem de kalitesini
bozmaktadir. Ulkemizde ise bu problemler son dénemlerde saglik icin biyiik sorunlar yarattigi gibi,
suyun olusturdugu yasam alanlarinda da yasami olanaksiz hale getirmektedir. Bu ¢alisma kapsaminda
son giinlerde Tiirkiye giindeminde olan ve izmir kenti icerisinde depolanan toksik atiklarin
yeraltisuyuna olan etkisi irdelenmistir. Miyosen yasli kirintili birimler Gizerine vahsi olarak depolanan bu
atiklarin (kursun atiklarinin) yeraltisuyu kaynaklarina etkisine yonelik bir dizi mihendislik ¢alismasi
(karotlu sondaj, gozlem kuyusu) yapilmistir. Su kaynaklarinda 2013 tarihinde Mayis-Haziran ve
Temmuz aylarinda her hafta diizenli olarak sularin fiziksel ve kimyasal 6zellikleri (major anyon ve
katyon, agir metal) Olglilmustir. Elde edilen veriler kent iginde depolanan atiklarin yeraltisuyu
kaynaklarini ciddi anlamda etkiledigini gostermistir. Su kaynaklarinda yiiksek oranlarda kursun ve ginko
(>100 ppb) degerleri dlciilmustiir. Olclilen degerler icme suyu icin dnerilen ulusal ve uluslararasi
limitleri agmaktadir. Kent igindeki bu toksik atiklarin giderimine yonelik calsmalar devam etmektedir.

Anahtar kelimeler: Toksik atiklar, yeraltisuyu, kursun, izmir.

ABSTRACT

Rapid and uncontrolled developments have been effected quality and quantity of groundwater resources in urban area.
These problems have been created serious problems for health as well as making life impossible in life spaces formed by
water in our country. In this study, effect of toxic waste, which is on the agenda of Turkey in the last days, on groundwater
in city of Izmir has evaluated. Many engineering study (core drilling, observation well) have been done to determine effects
of toxic waste (lead waste), which is wild stored on clastic Miocene units. Physical (temperature, pH, and electrical
conductivity) and chemical (major anion and cation, heavy metals) parameters were measured in water samples taken
from each week during May through July 2013. The chemical analyses showed that this waste have been effected
groundwater quality seriously. Lead and zinc concentrations were found very high (>100 ppb) in groundwater. The levels
of these elements exceeded the maximum allowable limits given in national and international standards for drinking-
water quality. Some studies have been done to minimize this effect on groundwater resources in Izmir city.

Key words: Toxic wastes, groundwater, lead, izmir.
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BATMAN’IN YERALTISUYU KALITESININ INCELENMESI

The Examination of the Quality of Groundwater in Batman
Stikrli Yavuz PINARKARA?, Siikrii ARSLAN?, M. Tahir NALBANTCILAR!

1Batman Universitesi Jeoloji Mithendisligi Blimii, Batman
2Batman Universitesi Sondaj Teknolojisi Programi, Batman

OZET

Bu ¢alismada, Batman’da halkin yararlandigi yeralti suyunun kalitesinin ortaya konulmasi ve halk
saglig acisindan riskli olabilecek bélgelerin belirlenmesi amaglanmistir. inceleme alanindaki su kuyulari
ilde yaygin olarak yizeyleyen ve akifer 6zelligi tasiyan Selmo formasyonunda bulunmaktadir. Bu
formasyon acili uyumsuzlukla Midyat Grubuna ait gegirimsiz birimler tarafindan sinirlandiriimaktadir.
Calisma alanini temsil edecek sekilde 25 noktadan yeraltisuyu ornegi toplanmistir. Bu orneklerden
yerinde 6lgimler ile laboratuvarda yapilan hidrokimyasal analiz sonuglarina gére Schoeller ile Piper
diyagramlarindaki dagilimlari yapilmis ve sularin piper diyagramina gore 1., 3. ve 5. bolgeler igerisine
distigu belirlenmistir. Wilcox diyagraminda cok iyi ve iyi su bdlgesinde toplanmis olup, ABD tuzluluk
diyagramina gore su ornekleri C,-S; sinifindadir. Ayrica érneklerin kalite durumlari TSE standartlarina
gore degerlendirildiginde bazilarinda basta Br olmak lzere Al, Ba, Fe ve Mn kabul edilebilir sinir
gecmektedir. Batmanda yapilan bu 6n incelemeler neticesinde ¢alisma alanindaki sular ana elementler
bakimindan kullanilabilir nitelikte iken, bazi elementlerin ise halk saghgini tehdit edebilecek seviyede
oldugu belirlenmis ve bunlara ait konsantrasyonlarin alansal dagilimlari hazirlanarak riskli bolgeler
tesbit edilmistir. Bu calismanin bundan sonraki asamalarinda belirlenen bu alanlarda detayl arastirma
yapilmasi hedeflenmektedir.

Anahtar kelimeler: Yeraltisuyu, akifer, su kalitesi, Batman.

ABSTRACT

In this study, it is aimed to put forth the quality of groundwater that the public in Batman use and to determine risky areas
for the public in Batman. Draw wells in the study area are in Selmo formation that widely outcroppes in the city and has
aquifer features. This formation is limited with unconformity by impermeable units that belong to Midyat Group.
.Groundwater samples were collected from 25 points to represent the region. Distributions in. Schoeller and Piper Diagram
of these samples were made according to in-situ measurement and results of hydrochemical analysis made in laboratory.
It was determined that the waters were clustered in 1., 3. and 5. regions according to piper diagram. In Wilcox diagram
waters were collected in very good and good water field, according to the U.S.A. salinity diagram water samples were in
C»-S1 class. In addition, when the quality situation of waters was evaluated according to TSE standards Al, Ba, Fe, Mn and
especially Br pass the acceptable limit. According to preliminary studies made in Batman, while waters in the study area
can be used from the point of main elements, some elements are in the limit to be hazardous for public health and risky
areas were determined by preparing spatial distribution that belongs to them. It is aimed to make detailed studies on
these areas in the later processes of this study.

Key words: Groundwater, aquifer, water quality, Batman.
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INONU OVASI (ESKISEHIR) SULARININ KALITESI VE PESTISIT KiRLILIGi
ACISINDAN DEGERLENDIRILMESI

The Quality of Waters in Inénii Plain (Eskisehir) and Evaluation of Pesticide
Pollution

Ozlem GULLU, Mehmet CELIK, Sebnem ARSLAN

Ankara Universitesi Jeoloji Miihendisligi Blimii, 06100 Tandogan, Ankara

OZET

indnii Ovasi, Kuzeybati Orta Anadolu’da Eskisehir ili’'nin batisinda yer almaktadir. Ova, doguda
Karagozler, glineyde Yusuflar, glineybatida Yoriikyayla, batida Karaagag ve kuzeyde Poyra yerlesim
yerleri ile sinirlanmaktadir. Calisma alaninin en énemli akarsuyu havzayi batidan doguya kateden
Sarisu Deresi olup Eskisehir il sinirlari igerisinde Porsuk Cayi'na karigmaktadir. Bolgenin baslica gegim
kaynagini tarim ve kismen hayvancilik olusturmaktadir. EndUstri bitkisi olarak seker pancari tretiminin
ilk sirada yer aldigi bolgede, yapilan sulu tarim nedeniyle yilizey ve yeralti sularinin zirai kirlilikten
etkilenmesi beklenmektedir. Bu calismada indnii Ovasi sularinin kalitesinin belirlenebilmesi icin yeralti
suyu ve ylzey sularindan 2012 yili Ekim ayinda 6rnekleme yapilmistir. Havzada belirlenen 13 adet
kuyu, 6 adet kaynak ve 5 adet akarsu 6rnegi olmak lizere toplam 24 noktadan su érnegi alinmistir. 24
adet 6rnek noktasindan alinan sularin kalitelerinin belirlenmesi amaciyla su noktalarinda bazi
fizikokimyasal parametrelerinin analizleri (pH, elektriksel iletkenlik, sicaklik, Eh, tuzluluk, ¢6zinmis
oksijen vb.) 6rnek alimi sirasinda yapilmistir. Nitrit, nitrat, fosfat ve silfat gibi su kalitesini belirleyen
diger Kkirlilik parametrelerinin analizi ise laboratuvar ortaminda gergeklesmistir. Yapilan analizler
sonucunda ¢alisma alaninda sadece SB-1 adli kuyu disinda diger noktalardan alinan érneklerin tamami
1. su kalite sinifina diismektedir. SB-1 adli kuyunun analiz sonuglari ise 3. sinif su kalitesindedir. Ayrica
indnii Ovasr’ndan alinan yeralti ve yiizey sularinda pestisit kirliliginin boyutlarinin ortaya gikarilmasi
amaciyla 3 tanesi yeralti suyu ve 3 tanesi akarsu 6rnegi olmak lzere toplam 6 adet 6rnek noktasindan
alinan sularda organoklorlu ve organofosforlu pestisit analizi yapilmistir. Yapilan pestisit analizleri
sonucunda ovadaki bazi kuyular ile Sarisu Deresi 6rneklerinde ¢ok diisiik konsantrasyonlarda pestisit
varlig gbze c¢arpmaktadir. Bu pestisit tlrleri; Malathion (organofosforlu), Azinphos Methyl
(organofosforlu), Chlorpyrifos (organofosforlu)’dur. Alinan érneklerden yapilan pestisit ve diger tim
kirlilik parametreleri beraber degerlendirildiginde 6rneklerden sadece bir kuyuda (SB-1) nitrat, nitrit ve
fosfat degerlerinin kirlilik olusturacak diizeyde oldugu tespit edilmistir. Yapilan bu calismayla, inénii
Ovasi yeraltl ve akarsularinda énemli sayilabilecek kirlilik anomalisinin bulunmadigi, ancak bdlgenin
kirlenme hassasiyeti dikkate alindiginda ekosistem ve insan sagligi agisindan bolgenin donemsel olarak
izlenmesinin gerekliligi ortaya konulmustur.

Anahtar kelimeler: Su kalitesi, pestisit kirliligi, su kirliligi, inénii Ovasi, Eskisehir.

ABSTRACT

inénii Plain, is located in west of Eskisehir Province in Northwest part of Central Anatolia. The plain, is bounded by
Karagézler to the east, Yusuflar to the south, Yériikyayla to the southwest, Karaagag to the West and Poyra to the North.
The most important river in the plain is Sarisu River which flows from west to east and joins Porsuk River in Eskisehir.
Agriculture and partially animal husbandry constitute the main sources of livelihood in the region. Sugar beet is produced
in the area. Because of the irrigated agriculture, the surface and groundwaters of the plain are expected to be affected by
agricultural pollution. In this study, in order to determine the quality of the groundwater and surface waters in the areal3
wells, 6 springs, and 5 surface-water sites in the plain were sampled in October 2012. Some of the physico-chemical
parameters (pH, electrical conductivity, temperature, Eh, salinity, dissolved oxygen etc.) were determined in-situ during
sample collection. The analysis of pollution parameters such as nitrite, nitrate, phospate and sulphate were carried out in
the laboratory. According to the water intended for human consumption quality limits issued by the Turkish Standards
Institution all of the samples are classified as Class | type in terms of total concentrations of (nitrate, nitrite etc.) except for
well SB-1 which is classified as Class Ill type. Furthermore, to determine the extent of the pesticide pollution throughout
the plain, the organochloride and organophospate pesticide analyzes were carried out in 3 groundwater and 3 surface
water samples. According to the results, pesticides are present in some of the well samples and Sarisu River samples in the
plain. The specific pesticide types found in the samples are: Malathion (organophospate), Azinphos Methyl
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(organophospate) and Chlorpyrifos (organophospate).When the results of the analyses are evaluated all together; nitrite,
nitrate and phosphate concentrations in one of the samples (SB-1) can lead to pollution in future. In this study,

considerable pollution anomaly detected is not detected in groundwater and surface waters of inénii Plain, however, if

pollution vulnerability is taken into consideration, then the area should be periodically monitored for the benefit of
ecosystem and human health.

Key words: Water quality, pesticide pollution, water pollution, inénii Plain, Eskisehir.
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KAYSERI KENT ICME SUYU AKIFERLERININ OZELLIKLERI, KIRLENME RiSKLERI
VE HAVZA KORUMA ALANLARININ BELIRLENMESI

Hydrogeological Characterization And Pollution Risks Of The Aquifers Utilised For
Water Suply For Kayseri Metropolitan City, Central Turkey

Mustafa DEGIRMENCI', Mehmet EKMEKCI?, Levent TEZCAN? Eyiip ATMACA? Mustafa YAZICP,
Otgonbayar NAMKHAI?, Onur SOZUDOGRU*

ICumhuriyet Universitesi Cevre Miihendisligi Béliimdi, Sivas
2Hacettepe Universitesi Jeoloji (Hidrojeoloji) Mithendisligi B&limii, Ankara
3Cumbhuriyet Universitesi Cevre Miihendisligi B6Iiimdi, Sivas
“Atatiirk Universitesi Cevre Miihendisligi B6limdi, Erzurum

OZET

Calisma konusu olan Kayseri kenti, Tiirkiye'de igme sularinin timinidn yeraltisuyundan (kaynak ve
kuyu olarak) karsilandigi 6rnek kentlerden birisidir. Kayseri kenti mevcut durumdaki bir milyonun
Uzerindeki nlfusu ile ev ve isyerlerinde musluklarindan memba suyu kalitesinde (sertlik 6-12 FR°
arasinda) su akan 6rnek bir sehir durumundadir. Bunu, kentin hemen yakininda yer alan ¢ok genis bir
yayilima sahip olan volkanik kékenli Erciyes Dagi'na borgludur. Kentin icme ve kullanma suyu, Erciyes
daginin ovaya yakin eteginden tek noktadan g¢ikan, yaklasik 300 L/s debili bir kaynak suyu ile yine
Erciyes'ten (ayni bolgeden) beslenen ve kentin tizerinde kurulmus oldugu ovada agiimis 50 adet kadar
sondaj kuyularindan alinan sulardan saglanmaktadir. Kayseri kenti icme suyu havzasinda iki ayri akifer
sistemi mevcuttur. Bunlardan birisi, Erciyes daginin yilksek kotlarindan beslenen, dolayisiyla basingh
akifer niteligindeki alt akifer, digeri ise bunun izerinde yer alan sig/serbest akiferdir. Ustteki bu
sig/serbest akifer, kentsel yapilasma ve bununla iliskili pek g¢ok kirletici kaynagin dogrudan etkisi
altinda oldugu igin kirlenme riski oldukga yiksektir. Beslenim bolgesi itibariyle basingl akifer niteligi
kazanmis olan ancak gecirimsiz veya yarigecirimli Ust tabakasi, volkanik arazilerin tipik 6zelligi geregi,
her yerde istenilen kalinlik ve yayiimda bulunmayan alttaki akifer ise s6zi edilen Ust gegirimsiz
tabakanin mevcut olmadigi bolgelerde kirlenme riski ile karsi karsiyadir. Bu galisma kapsaminda
oncelikle Kayseri kenti icme suyu havzasindaki akifer veya akiferlerin, havzanin hangi bdlgelerinde
basingli, hangi bolgelerinde serbest akifer karekterinde oldugu, basingh akifer durumunda olan
bolgelerde s6z konusu basingl akiferin Ust gegirimsiz veya yarigecirimli tabakasinin bulunup
bulunmadiginin belirlenmesi amaciyla bolgede 16 adet “karotlu arastirma sondaj kuyularl” agilmis; bu
kuyulardan, KASKi’nin icme suyu kuyularindan, akiferlerin beslenim alanini olusturan Erciyes Dagi’nin
farklh vyikseltilerinden g¢ikan kaynak sularindan ve bolgedeki akarsuyun havzaya giris ve c¢ikis
noktalarindan su ornekleri alinarak izotop analizleri (Oksijen-18, Déteryum ve Trityum), su kimyasi ve
su kirliligi analizleri yapilip degerlendirilmis ve boylece kent icme suyu akiferlerinin hidrojeokimyasal
ozellikleri ve mevcut durumdaki kirlenme durumu ortaya konulmus, bdlgedeki serbest ve basingh
akiferlerin beslenim-bosalim mekanizmalari ve akiferler arasindaki hidrolik iliskiler belirlenmistir.
Havzada yapilan tiim 6lgiim, gézlem ve analizlerin sonuglari kullanilarak akifer sistemlerinin “akim ve
tasinim” modeli kurulmus ve havzada gelecege doniik su kullanimi ve kirlenmeye yonelik senaryolarla
benzesimler gergeklestirilmistir. Modellemeyle iklim degisikliginin bdlgedeki yeraltisuyu kaynaklarina
olan olumsuz etkisi de degerlendirilmistir. iklim degisikligi ile ilgili caismalar, Kayseri bélgesindeki yagis
tipinin kar seklinden yagmur sekline dogru degistigini gostermektedir. Bélgedeki ana akifer sisteminin
besleniminin Erciyes daginin yiksek kotlarindaki yagislardan oldugu dislintldiginde, YAS isletmeciligi
acisinda ileriye yonelik planlamalarda bu durumun dikkate alinmasi gerektigi ortaya ¢ikmistir.

Anahtar kelimeler: Akifer, yeraltisuyu kirliligi, koruma alanlari, izotop, Kayseri.
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ABSTRACT

Kayseri City, subject to this project, is entirely dependent on groundwater resources and utilizes groundwater through
springs and wells. Kayseri city is perhaps the only example in Turkey that supplies water of a high quality (6-12 FRo of
hardness) to a population of over one million inhabitants. This water originates from the nearby volcanic rocks that make
the Erciyes Mountain. The municipal water is supplied through a spring discharging from the volcanic rocks at the edge of
the plain with a discharge rate of about 300 I/s and by about 50 wells tapping the vast plain aquifer underlying the Kayseri
city that is recharged from the Erciyes Mountain. However, this vast, productive and clean aquifer has not been protected
against pollution. There are two different aquifers in the Kayseri basin. The confined aquifer that is recharged from the
highlands of the Erciyes Mountain is defined as the lower aquifer and the unconfined aquifer that is located at shallower
depth. The shallow/unconfined aquifer is under a high risk of pollution due to the intense urbanization on the plain. The
lower aquifer has a characteristic of confined aquifer not only because the recharge area is located at the highlands but
also because a less permeable volcanic flow overlies a higher permeability zone. Typical to volcanic areas, due to the
heterogeneity, the upper confining layer is not continues and therefore the lower aquifer is under the risk of pollution
mainly at areas where the upper confining layer is lacking. In the framework of this project, the heterogeneity of the
medium and consequently the extend of the confined and unconfined aquifers have been determined by drilling 16
exploration/observation boreholes distributed over the plain. Following the drilling, all existing water supply wells of KASKI
and new wells, and surface waters springs located at the area have been sampled and measured for water quality,
hydrochemistry and isotope (Oxygen-18, deuterium and tritium) content. This data have been used in characterization of
the recharge-discharge relations of the unconfined and confined aquifers. The groundwater flow and solute transport
model was developed to simulate the hydraulic balance under different exploitation scenarios for the future. The model
also considered the adverse impacts of the climate change on the groundwater resources in the area. A study on the
impacts on climate change on the meteorological parameters in the Kayseri region has revealed that the precipitation will
partly change in type, from snowfall to rainfall. This change is of utmost importance in the rate of recharge of the volcanic
aquifer.

Key words: Aquifer, groundwater pollution, protected areas, isotope, Kayseri.
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AKARSULARDA SU KALITESI iZLEME VE HAVZA YONETiIMi CALISMALARI
ACISINDAN ONEMI

Water Quality Monitoring in Rivers and Its Importance in Terms of Watershed
Management Studies

Sedef OZDAG, SelmaYASAR KORKANC

Nigde Universitesi Cevre Miihendisligi B&lim, Nigde

OZET

Dinyamizdaki su potansiyeline bakildiginda, su tiikenmeyecek bir kaynak gibi gériinmesine ragmen
kullanilabilir su miktari kisith durumdadir. Nufus artisi, endustrilesme, iklim degisikligi vb. baskilar
eldeki su kaynaklarinin planh bir sekilde kullanilmasini ve korunmasini sirdirilebilirlik agisindan
gerekli hale getirmistir. Su kullanimini etkileyen en dnemli bilesenlerden biri suyun kalitesidir. Su
kalitesi izleme c¢alismalarinda suyun hidrolojik, fiziko-kimyasal ve biyolojik ozellikleri mutlaka
degerlendirilmelidir. Su kalitesi izleme, biro, arazi ve laboratuvar calismalarinin entegre edildigi ve
elde edilen sonuglarin da o bdlgedeki su ydnetim kararlarina altlik olusturdugu calismalardir. Ozellikle
son yillarda cesitli kaynaklardan gelen kirleticilerden dolayi yiizeysel ve yeralti sularinin kalitesi
bozulmakta ve su kaynaklarinin ¢ogu su kullanimini sinirlayan kirlenme problemi ile karsi karsiya
kalmaktadir. Su kaynaklarinin korunabilmesi igin ilk olarak o kaynaklarin kalite durumlarinin
belirlenmesi gerekmektedir. Su kalitesi problemleri ile ilgili stirdUrilebilir ¢éziimlerin bulunmasi, ancak
bu kaynaklarin korunmasi ve yénetimi ile ilgili ¢alismalarin havzalar 6lgeginde yapilmasi ile mimkin
olabilmektedir. Havza adi verilen topografik Unite icerisindeki dogal kaynaklar (zerinde yapilacak
herhangibir miidahale o havzadaki suyun miktar ve kalitesini etkilemektedir. Dolayisiyla su kalitesinde
meydana gelen degisimler, havzadaki olasi kirlenme olaylarinin bir gostergesi olarak hizmet
etmektedir. Ayrica havza planlama calismalarinda suyun kalite 6zelliklerinin bilinmesi faydali kullanim
amaglarinin ortaya koyulmasi ve ekosistem 6zellikleri hakkinda bilgi vermesi bakimindan son derece
onemlidir. Bir havzadaki mevcut su kalitesinin belirlenmesi, havzada su kirliligi problemi olup
olmadiginin saptanmasini, su kaynaklarini korumak icin kirlenmenin azaltilmasi ile ilgili 6nlemlerin
neler olabilecegini, ekosistem koruma ve kirlenme iliskilerini vb. belirlemek agisindan havza planlama
ve yonetim calismalarinin vazgegilmez bir pargasidir. Bu ¢alismada akarsularda su kalitesi izleme, su
kalitesi izleme ve degerlendirme adimlari ile bu galismalarin havza planlama ve ydnetimi agisindan
gerekliligi ve 6nemi irdelenmistir.

Anahtar kelimeler: Su kalitesi izleme, su kirliligi, havza yonetimi, su koruma.

ABSTRACT

Though the potential of water as a resource in our world seems renewable, the amount of water available is limited. The pressures
of population growth, industrialization, climate change, and etc. has become essential the use and protection of available water
resources in a planned manner for sustainability. One of the most important components affecting the water use is water quality.
Hydrological, physico-chemical and biological properties of water must be evaluated in water quality monitoring studies. Water
quality monitoring is integrated in office, field and laboratory studies. The results of these studies support to decisions of water
management in a given region. Nowadays, water quality is changed and surface and ground waters are polluted by pollutants
coming from different sources and most of water resources suffer from pollution problems limiting the use of water. Firstly
determining water resources quality is required to protect water resources. Finding sustainable solutions for water quality
problems are possible doing the studies on the conservation and management of these resources on the scale of watersheds. Any
intervention on the natural resources in the topographical unit which is called watershed affects the quantity and quality of water.
Therefore, the changes of water quality in the watershed serve as an indicator of possible pollution incidents. Knowing the water
quality characteristics are also important to put forward the helpful purposes and provide information about the features of the
ecosystem in watershed planning studies. Determining the quality of the available water in a watershed provides us some useful
knowledge about water pollution problems, pollution reduction measures to protect water resources, ecosystem protection and
relationship between pollutants. In this study, water quality monitoring in rivers, stages of water quality monitoring and
assesment and the importance and necessity of this study for watershed plannig and management was evaluated.

Key words: Water quality monitoring, water pollution, watershed management, water conservation.
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KOVADA GOLU (ISPARTA) SU KALITESININ FizIKO-KIMYASAL VE
MIKROBIYOLOJiK YONDEN INCELENMESI

Analysis Water Quality of Kovada Lake (Isparta) Regarding to Physicochemical and
Microbiological Parameters

Cafer BULUT, Ramazan ATAY, Ufuk AKCIMEN

Akdeniz Su Uriinleri Arastirma Uretme ve Egitim Enstitlisi Mudirliga Egirdir Birimi, Egirdir, Isparta

OZET

Kovada Goli, Isparta ili sinirlari igerisinde Egirdir Goli’'nlin glineyinde yer alan tektonik menseli
yaklasik 9 km?lik bir alana sahip ve 1970 yilinda Milli Park ilan edilen kii¢iik bir géldiir. Géliin en dnemli
su girdisi EgirdirGolu ile baglantih olan Kovada Kanal’dir. Kanal cevresinde bulunan balik isleme
tesisleri, meyvecilige yonelik soguk hava depolari ve Egirdir ilgesi evsel atik aritma tesisi
bulunmaktadir. Bunun yani sira kanal etrafinda yogun miktarda meyvecilik Gretimi yapilmaktadir.
Bunlarin sonucu olarak da goliin en 6nemli sorununu zirai ilag kirliligi ve organik Kkirlilik artisi
olusturmaktadir. Kovada Go&li’'nde 2004-2005, 2009 ve 2011 vyillarinda farkli doénemlerde
gerceklestirilen calismada fizikokimyasal ve mikrobiyolojik parametreler (sicaklik, pH, iletkenlik,
¢6zUinmus oksijen, oksijen doygunlugu (%), bulaniklik, siilfat, organik madde, orto-fosfat, nitrit, nitrat,
amonyum, amonyak, toplam sertlik, alkalinite, klorir, toplam fosfor, toplam koliform, toplam fekal
koliform ve Escherichia coli) incelenmistir. Calisma sonucunda 6zellikle ¢6zlinmis oksijen, organik
madde, orto-fosfat, nitrit, nitrat, amonyum, amonyak, toplam fosfor ve E.coli'nin Goliin Kovada kanali
baglanti bolgesinde ciddi artis gosterdigi tespit edilmistir. Ozellikle ¢6ziinmiis oksijen 1 mg/L’'nin altina
kadar dismektedir. Ayrica Kovada Kanal’'nin ayni noktasinda E.coli’nin tespit edilmis olmasi Kovada
Kanal vasitasiyla géle kanalizasyon atiginin tasindigini géstermektedir. Gol hali hazir durumuyla Su
Kirliligi Kontrol Yénetmeligi'ne gore lIl. sinif ile IV. sinif arasi bir gol hiiviyetindedir. Sonug olarak
goldeki kirliligi 6nlemek igin, ila¢g atiklari kanala atilmamali ve karasal ortamda toplanarak imha
edilmelidir. Kanal ¢evresinde kurulu olan soguk hava depolari, balik isleme tesisleri ve Kanal ile
baglantili koyler atiklarini kesinlikle kanala vermemelidir. Ayrica Egirdir ilgesi evsel atik aritma tesisi,
tam kapasite ile ve stirekli olarak ¢alismalidir.

Anahtar kelimeler: Kovada Goll, Kovada Kanali, su kalitesi, Escherichia coli.

ABSTRACT

Kovada is a small tectonic lake located in the South part of the Egirdir Lake in the province of Isparta and with an about 9
km? area which was declared a National Park in 1970. The most important entry of lake is Kovada Lake which in
connection with Egirdir Lake. There is fish processing plant, cold storage for fruitership and Egirdir domestic sewage
treatment facility in the vicinity of channel. in addiction, there are a concentrated amount of fruit production. As a result
of this, the most important problem of lake is pesticide and increase organic pollutions. In the study that carried out in
Kovada Lake in different period of 2004-2005, in 2009 and 2011, physico-chemical and microbiological parameters
(temperature, pH, conductivity, dissolved oxygen, oxygen saturation (%), turbidity, sulfate, organic matter, ortho-
phosphate, nitrite, nitrate, ammonium, ammonia, total hardness, alkalinity, chloride, total phosphorus, total coliform,
fecal coliform total and Escherichia coli) investigated. In conclusion of study, it have been identified that especially
dissolved oxygen, organic matter, ortho-phosphate, nitrite, nitrate, ammonium, ammonia, phosphorus, and E. coli had a
significant increase in the area of channel connection of lake. Especially dissolved oxygen falling less than 1mg/mi.
Furthermore detection of E.coli in the same point of lake shows there has been a sewage discharge movement to the lake
by Kovada channel. According to the Water Pollution Control Regulation the lake with the current status looks like
between class Il and IV. As a result in order to prevent the pollution of lake, pharmaceutical waste shouldn’t be thrown
into the lake contrarily must be collected and disposed of in the terrestrial environment. Cold storage that are installed in
the around of channel, fish processing plants and villages which in connection with the channel shouldn’t release their
waste to the lake. Also Egirdir domestic sewage treatment plant, must be running continuously with a full capacity.

Key words: Kovada Lake, Kovada Channel, water quality, Escherichia coli.

63



o
| =" ~SFAS ™ Aksaray Universitesi Jeoloji Mihendisligi Bolimii
L Baki Canik Su Medeniyeti Sempozyumu
7-9 Ekim'13 AKSARAY

SISELENMIS SULAR VE TRABZON'DA SATILAN SISE SULARININ
HIDROKIMYASI

Bottled Water and Hydrochemistry of Marketed Bottled Water in Trabzon
Fatma GULTEKIN, Arzu FIRAT ERSOY, Esra HATIPOGLU

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Bélimii, 61080 Trabzon

OZET

Son on yilda, tiiketicinin degisen tiiketim aliskanliklarina da paralel olarak, siselenmis su sektéri ciddi
bir bliylime kaydetmis olup, siselenmis su sanayi bugiin diinya ¢apinda hizla gelisen bir pazar niteligine
kavusmustur. Bircok gelismis Ulkede siselenmis su, su ihtiyacini gideren bir icecek olmanin 6tesinde
saglikh yasamin en 6nemli pargalarindan biri olarak algilanmaktadir. Bugiin gelismekte olan bazi
Ulkelerde de siselenmis su, daha hijyenik oldugu i¢in musluk suyuna alternatif olarak goriilmektedir.
Ulkemizde de, 6zellikle kentlesmis bolgelerde paketlenmis su tiiketimi hizla artmaktadir. Genis bir kitle
tarafindan tiketilen sise sularinin kalitesi, toplum saghgini da yakindan etkilemektedir. Dogal kaynak
sularinin ilk kimyasal bilesimleri etkilesimde bulundugu jeolojik formasyonlarda su-kayag etkilesimi
sonucunda olusur. Sularin fiziko- kimyasal bilesimi ile ilgili bazi parametreler siselerin etiketlerinde
bulunmaktadir. Ancak bu parametrelerin se¢imi konusunda bir kararlilik yoktur. Kimyasal bilesiminde
etkili olan iyonlar suyun igerisinde degisik konsantrasyonlarda bulunurlar. iyon konsantrasyonlari
suyun kullanilabilme 6zelligini de etkiler. Bu ¢alismada 5 tanesi Dogu Karadeniz Bolimi’'nde Uretilen
17 adet sise suyunun hidrokimyasal ozellikleri belirlenmis, insani tlketim amagl sular hakkindaki
yonetmelige gore degerlendirilmistir. Sularin pH ve EC degerleri etiketlerinden alinmis, diger kimyasal
ozellikleri ise analiz edilmistir. Sularin etiketlerine gére pH degerleri 6,2-8,25, EC degerleri ise 52-227
uS/cm arasindadir. Sise sulari genelde Ca-HCO;, iki kaynak suyu ise karisik su tipindedir. Minér ve iz
element konsantrasyonlari sularin gogunda yénetmelikte verilen sinir degerlerin altinda, ancak bir sise
suyunda Cd, Pb ve Zn konsantrasyonlari sinir degerin Uzerindedir. Sularda Al 1-15 ppb ve Sb 0,12-0,49
ppb gibi dusik degerlerde iken, Pb 19,6 ppb, Cd 13,2 ppb, Cu 11,1 ppb ve Br 103 ppb gibi yiiksek
degerlerde gbzlenmistir.

Anahtar kelimeler: Siselenmis sular, su kalitesi, hidrokimya, iz element konsantrasyonu.

ABSTRACT

In the last decade, in parallel with consumer habits, the bottled water industry has made substantial growth and today the
bottled water industry is in the world-wide marked that rapidly evolves. In many developed countries, bottled water,
eliminating the need for a drink of water from being perceived as one of the most important parts of a healthy life. Today,
in many developing countries, bottled water is considered as an alternative to tap water for more hygienic. In our country,
especially in urbanized areas, consumption of packaged water increases faster. The quality of bottled water consumed by
a wide audience impact the public health closely. Initial chemical composition of the natural spring water are related with
the water-rock interaction in geological formations. Some parameters related to the physico-chemical composition of the
water are on the labels of the bottles. However, there is no stability on the selection of these parameters. lons affected the
chemical composition are present in the water at various concentrations. lon composition also affects the using of the
water. In this study, 17 bottled spring water, 5 of which produced in the Eastern Black Sea Section, hydrochemical
properties were determined, waters are evaluated according to the Turkish Drinking Water Standard. pH and EC values of
water were taken from their labels and other chemical properties were analyzed. According to the bottle label, pH values
are between 6.2 and 8.25, EC values are between of 52 and 227 uS/cm. Bottled waters usually belong to the Ca-HCO:s type,
but two water are mixed water type. In the majority of the water, minor and trace element concentrations of water are
below the limit values given in regulation, but in the one bottled water Cd, Pb, Zn concentrations are above the limit value.
While Al (1-15 ppb) and Sb (0,12-0,49 ppb) have low values, Pb (19.6 ppb), Cd (13.2 ppb), Cu (11.1 ppb) and Br (103 ppb)
have high values in waters.

Key words: Bottled waters, water quality, hydrochemistry, trace element concentration.
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TARIMSAL FAALIYETLERDE KULLANILAN PESTISITLERIN SU KIRLILIGINE

ETKISI

The Effect of Pesticides Used in Agricultural Operations to Water Pollution
ismail SIMSEK, Ozcan ORUC

Aksaray Universitesi Cevre Miithendisligi Béliimi, Aksaray

OZET

Dinya nifiisundaki hizli artis fazla besin ihtiyacini da beraberinde getirmistir. Bu yiizden birim alandan
daha fazla Uriin elde edebilmek icin modern teknoloji uygulamalarinin yani sira tarimsal Grinlerin
hastalik ve zararlilardan korunmasi gerekmektedir. Tim diinya Ulkelerinde oldugu gibi Glkemizde de
tarimsal miicadelede bitki koruma Urinleri (pestisitler) kullaniimaktadir. Molekil yapilar sebebiyle
kalici olan pestisitlerin faydalarina ragmen etkin denetimden yoksun asiri miktarda uygulanmasi
besinlerin kirlenmesine ve ekosistemlerin zarar gérmesine yol agmaktadir. Pestisitlerin en 6nemli
olumsuz etkileri de sular Uzerine olmaktadir. Bu calismada da tarimsal faaliyetlerde kullanilan
pestisitlerin ylizeysel ve yeralti sulari ile cevreye olan etkileri literatiir kapsaminda incelenmigtir. 2001-
2011 yillari arasinda kullanilan pestisitlerin birim tarim alani basina yillara gore dagilimlari verilmistir.
Ulkemiz ve Aksaray ilindeki bazi su kaynaklarinda yapilan calismalardan elde edilen sonuglara gére;
kalinti pestisit konsantrasyonlari belirlenerek bu konsantrasyonlarin su kaynaklarindaki misaade
edilebilir limit degerleri agisindan karsilastirmalari yapilmigtir. Ayrica pestisitlerin zararl etkilerinin
azaltilmasi veya ortadan kaldirilmasi igin alinmasi gereken énlemler belirtilmistir.

Anahtar kelimeler: Pestisit, su kaynaklari, gevre, kirlilik.

ABSTRACT

The rapid increase in world population has increased the demand more food. In order to obtain more product per unit
area, as well as modern technology applications, agricultural products must be protected from diseases and pests. In our
country agricultural plant protection products (pesticides) are used as well as all the world countries. Pesticides that are
persistent due to molecular structures, deprived an effective auditing and the implementation of the excessive amounts
lead to contamination of foods and damage on ecosystems. The most important adverse effects of pesticides on water. In
this study, pesticides which are used in agricultural activities, researched with in the scope of the literature the effects of
surface, underground waters and the environment. Between the years 2001-2011 the distribution of pesticides used per
unit agriculture area are given. Studies on some water resources in our country and the Aksaray province, the results of
pesticide residue within the environmental standarts are investigated. In addition to, necessary precautions are
determined for reduce or eliminate the harmful effects of pesticides.

Key words: Pesticide, water resources, environment, pollution.
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NAFTALIN SULFONATIN ALICI ORTAMA ETKISi VE ARITIMI

The Effect of Naphthalene Sulphonate to Receiving Environment and Treatment

Serden BASAK?, Dilek 0ZGUN?, Ozer CINAR®

IKahramanmaras Siitcti imam Universitesi Cevre Mithendisligi Blimi, Kahramanmaras
2Kahramanmaras Siitcli imam Universitesi Biyomiihendislik ve Bilimleri, Kahramanmaras
3Uluslararasi Saraybosna Universitesi Biyolojik Bilimler ve Biyomiihendislik Programi, Bosna-Hersek

OZET

Naftalin stlfonatlar ve formaldehit bilesikleri, yaygin kullanimlari ve aniyonik karaktere sahip olmalari
nedeniyle alici ortam igin 6nemli kirleticilerdendir. Bu Urinler genellikle tekstil endistrisinde kullanilan
azoboyar maddelerde, farmasoétik Gretiminde ve insaat sektériinde beton plastiklestirici olarak
kullaniimaktadir. Uriinlerin yillik ortalama tiiketimi ise 150 bin tondur. 2000/60 no’lu Avrupa Birligi
Direktifi dogal su kaynaklarinin her tirli dis etkenden ve kontaminasyonan korunmasini
amaglamaktadir. Bu nedenle birgok endistride kullanilan, Gretimi veya islenmesi sirasinda alici ortami
kontamine edebilecek naftalin silfonat ve bilesiklerinin etkilerinin bilinmesi su kaynaklarinin
korunmasi igin blylik 6nem tasimaktadir. Bu bilesiklerin daha ¢ok tekstil endistrisinde kullanimiyla
ilgili toksisite ¢alismalari yapilmistir. Ancak beton Uretim prosesindeki etkisi ve toksisitesi ise son
yillarda galisiimaya baslanmistir. Naftalin stlfonatlar ve bilesikleri, dusik biyolojik ¢dzlinarlige sahip
olduklari igin standart biyolojik aritma sirasinda tam olarak pargalanamamakta ve alici ortama desar;j
edilmektedir. Bu ¢alisma naftalin silfonatlarin sanayi igin 6nemini, lretim prosesi ve kullanimi
sirasinda alici ortama muhtemel etkilerini ve aritma tekniklerini icermektedir.

Anahtar kelimeler: Naftalin siilfonat, toksisite, aritim, alici ortam.

ABSTRACT

Naphthalene sulfonates and formaldehyde compounds are important pollutants for receiving environment due to
widespread using and anionic characteristics. These products are generally used as azo dyes agents in the textile industry,
pharmaceutical manufacturing and concrete plasticisers in the construction industry. The annual consumption average of
these products is of 150.000 tons. The European Union Directive 2000/60 aims to protect natural water sources from all
kinds external factors and contamination. Therefore, knowledge of the effects of the naphthalene sulfonate and their
compounds is of great importance for the protection of water resources. As it is used in many industries, contamination
risk to the environment is high during manufacturing or processing. Toxicity studies were made mostly on the use of these
compounds in textile industry. However, the effect of concrete production process and toxicity started to be studied in the
recent years. Naphthalene sulfonates and their compounds are discharged into the receiving environment due to low
biological solubility in the conventional biological treatment. In this study, activity of important industrial naphthalene
sulfonates during the production and usage process is analyzed. Also, their effects on the receiving environment and
possible treatment techniques are adressed.

Key words: Naphthalene, sulfonate, toxicity, treatment, receiving environment.
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REAKTIF MAVI 181 BOYASININ FENTON PROSESI ILE GIDERIMI

Decolorization of Reactive Blue 181 by Fenton Process
Emine BASTURK, Mustafa KARATAS

Aksaray Universitesi Miihendislik Fakiiltesi Cevre Miihendisligi B6Iiimii, Aksaray

OZET

Alici ortamlarda estetik agidan istenmemesi ve glines isinlarinin suyun derinliklerine ulagsmasini
engellemesi gibi gesitli problemler olusturdugundan su kirliliginde 6nemli bir yere sahip olan tekstil
enddstrisi atiksularindan renk giderimi olduk¢a onemlidir. Bu ¢alismada, ticari olarak kullanilan
antrakinon boyalardan Reaktif Mavi 181(RM181) boyar maddesinin fenton prosesi ile renk giderimi
arastirlmistir. 50 mg/L boyar madde (UV630=0,482) ile sentetik olarak hazirlanmistir. Demir dozu
(Fe*?), hidrojen peroksit (H,0;) dozu, pH degeri ve optimum siire gibi isletme parametrelerinin etkisi
incelenmistir. Buna gore optimum demir dozu: 30 mg/L, hidrojen peroksit dozu: 50 mg/L, pH 6
(sentetik atiksuyun orijinal pH degeri) ve sire 5 dakika olarak tespit edilerek maksimum giderim verimi
% 68 olarak bulunmustur.

Anahtar kelimeler: Su kirliligi, reaktif mavi 181 (RM181), fenton prosesi, renk giderimi.

ABSTRACT

The decolorization of textile industry effluents which has an important role in water pollution, is very important issue
cause of variety problems such as aesthetically undesirable for receiving environment and prevent sun’s rays to reach the
depht of the water. In this work, the decolorization of C.I. Reactive Blue 181 (RB181), a commercially important
anthraquinone dye, by Fenton processes was investigated. 50 mg/L RB181 dye (UV635=0.482) was prepared synthetically.
The effects of operating parameters, such as Fe** dosage, H202 dosage, pH value and reaction time were examined.
According to the results, maximum decolorization efficiency (%68) were achieved 30 mg/L Fe*” 50 mg/L H.0; and pH 6
(original pH value for dye solution) for 5 min reaction time.

Key words: Water pollution, reactive blue 181 (RB181), fenton process, decolorization.
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ZEYTIN KARASUYUNUN KOAGULASYONLA ONARITIMI VE FENTON PROSESI

Pre-Treatment of Olive Mill Effluents by Coagulation and Fenton Process
Alper ALVER, Ahmet KILIC, Mustafa KARATAS

Aksaray Universitesi Cevre Miithendisligi Béliimii, Aksaray

OZET

Ham zeytin karasuyunun koagtilasyonla 6n aritimi sonunda ileri oksidasyon yontemlerinden demir
bazli fenton prosesi kombinasyonu ile aritimi arastirilmistir, calismalar kesikli reaktorde yurttilmustar.
pH, H,0, ve Fe?* dozlari isletme kosullarinin yanisira [Fe?*]/[H,0,] oraninin fenton prosesi {izerine etkisi
arastinilmistir. pH 3’de 6000 mg/L koagiilant dozunda optimum kimyasal oksijen ihtiyaci giderimi (KOI,
%50,3+1,0), toplam organik karbon giderimi (TOK, %46,1) ve toplam azot giderimi (TA, %80,9) olarak
bulunmustur. Organik madde iceriginin ve fenolik bilesiklerin parcalanabilirligini arttirmak icin Fe?*
bazli koagiilasyon H,0; ile birlestirildi bdylece fenton reaksiyonu olusturuldu. [Fe?*]/[H,0,] orani 3
oldugunda pH 3’de ve 20 dakika reaksiyon siiresi sonunda KOI giderimi yaklasik %58,4’e ve fenolik
bilesiklerin giderimi %82,6’ya yikseltilmistir.

Anahtar kelimeler: Karasu, koagiilasyon, fenton, aritilabilirlik, fenol.

ABSTRACT

The combined pre-treatment of raw olive mill effluents (OMEs) by coagulation with the advanced oxidation processes as
Fe?* based Fenton was investigated, which was carried out in a batch reactor (BR) at a lab scale. The effect of operating
conditions such as pH, H.0; and Fe** dosages, as well as [Fe’*]/[H.0] ratio on the efficacy of Fenton’s process was
investigated. The optimum removal of chemical oxygen demand (COD, 50.3+1.0%), total organic carbon (TOC, 46.1%) and
total nitrogen (TN, 80.9%) by coagulation was achieved at pH 3 for 6,0 g/L coagulant dosage. To enhance organic matter
and phenolic contents degradation, iron-based coagulation was coupled with H;0;, thus simulating a Fenton reaction and
thus increased COD reduction to about 58.4% and removal of phenolic content 82.6% at the [Fe*']/[H0;] ratio of 3 and pH
3 for 20 min reaction time.

Key words: Karasu, coagulation, fenton, treatment, phenol.
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YUZEYSUYU KIRLILIGININ ONLENMESI VE ALT YAPI YATIRIMLARI
ARASINDAKI ILISKILER: ZONGULDAK ORNEGI

Relations Between Surface Water Pollution Prevention and Infrastructure Investment:
A Case Study of Zonguldak

Bekir Fatih KAHRAMAN, Omer GUNGOR, Giilgin DEMIREL, Stireyya ALTIN, Ahmet ALTIN

Biilent Ecevit Universitesi Cevre Miihendisligi Béliimii, 67100, Zonguldak

OZET

Bati Karadeniz'in 6nemli sahil kentlerinden biri olan Zonguldak, akarsu kaynaklari bakimindan ciddi bir
potansiyele sahiptir. Bélge, 1223 kg/m? yillik toplam yagis miktarina sahip olup bu deger Tiirkiye
ortalamasinin lizerindedir. Su potansiyeli yiiksek olmasina ragmen yerlesim bolgesine yakin yerlerde
konumlanmis yiizeysel sularin su kalitesi istenen diizeyde degildir. Ozellikle altyapinin yetersiz olmasi
gibi nedenlerle yillarca evsel ve endistriyel atiksular akarsulara desarj edilmistir. Bu uygulamalar ylizey
suyu kalitesinin bozulmasina neden olurken ayni zamanda Karadeniz’e yiksek kirlilik yukd taginimi
yoluyla deniz ekosistemini de tehdit etmektedir. Bu ¢alismada, Zonguldak kent merkezinden gecerek
Karadeniz’e dékiilen Uziilmez ve Kozlu Derelerinin su kalitelerindeki degisimler ortaya konmus, kirlilige
neden olan aktivitelerin belirlenmis ve yakin zamanda baslanan altyapi ¢calismalarinin su kalitesine olan
etkileri degerlendirilmistir. Bu amag dogrultusunda Uziilmez ve Kozlu derelerine olan 6nemli evsel ve
endustriyel desarj noktalarindan (10 adet) ve desarjlarin su kalitesine etkisinin de izlenebilecegi sekilde
belirlenmis 18 adet 6rnekleme noktasindan, 2012 ve 2013 yillari arasinda yagish ve kurak donemlerde
atiksu ve yiizey suyu érneklemeleri yapilmistir. Atiksu drnekleri tizerinde pH, iletkenlik, AKM, KOI, TOC,
TC, TN ve orto-fosfat; yiizey sularinda ise pH, iletkenlik, Ca%, Mg?*, Na*, K*, Alkalinite, CI', SO4*, TOC,
TC, TN ve orto-fosfat analizleri gergeklestirilmistir. Analiz sonuglari, SKKY hikimlerince tanimlanmis
kalite siniflarinin belirlenmesi igin kullaniimistir. Altyapi yatirimlarinin su kalitesine etkilerinin
belirlenmesi igin yatirimlarin tamamlanma asamasini miteakip su kalitesinde gergeklesen degisimler
irdelenmis ve yatirrm maliyetleriyle derelerdeki kirlilik yUkinin azalmasi arasindaki iliskiler
incelenmistir. Buna gore sehirde halen tiim atiksu desarj noktalarinin kanalizasyon sistemine
baglantilarinin tamamlanmamis olmasina ragmen, ylzey sularina yakin bolgelerde yapilan altyapi
¢alismalarinin su kalitesinde kayda deger iyilesmelere neden oldugu ortaya konmustur.

Anahtar kelimeler: Su kirliligi, su kalite standartlari, altyapi yatirimlari, Zonguldak.

ABSTRACT

Zonguldak, one of the major cities in the western Black Sea coast, has a significant potential in terms of water resources.
The total annual rainfall to the region is 1223 kg/m? and this value is higher than the average of Turkey. Despite the high
potential of water, water quality of surface waters located near the settlement is not at the desired level. Especially for
reasons such as insufficient infrastructure, municipal and industrial wastewaters have been discharged into rivers that
pass through the city center for years. These applications cause deterioration of surface water quality, while at the same
time, the Black Sea marine ecosystem is also threatened by transport of high pollution load. In this study, the changes in
water qualities of Uziilmez and Kozlu streams have been revealed, set of activities that cause pollution are determined and
the effects of infrastructure investments on water quality are evaluated. For this purpose, wastewater and surface water
samples were collected during 2012 and 2013 years for wet and dry periods from the major domestic and industrial
discharges to Uziilmez and Kozlu streams (10 points) and 18 surface water sampling points that also enables tracking of
the effects of discharges on water quality. pH, conductivity, TSS, COD, TOC, TC, TN and ortho-phosphate analyses were
conducted on the wastewater samples and pH, conductivity, Ca®, Mg?” Na*, K*, alkalinity, CI, SO+, TOC, TC, TN and ortho-
phosphate analyses were conducted on the surface water samples. Results were used to determine water quality classes
defined by Water Pollution Control Regulations (WPCR). In order to determine the effects of investments in infrastructure
on water quality, water quality changes that had taken place after the completion of the investments were examined and
the relationships between investment costs and pollution load reduction were studied. Eventually, it is revealed that
infrastructure investments in areas close to surface waters have led to significant improvements in water quality even
though connections of all of the wastewater discharge points to the city sewer system have not been completed yet.

Key words: Water pollution, water qualitiy standards, infrastructure investments, Zonguldak.
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AVRUPA BiRLIGI'NIN SU CERCEVE DIREKTiFi VE TURKIYE'NIN UYUM
SORUNU (SU YASASI'NIN DEGERLENDIRILMESI)

European Union’s Water Framework Directive and Turkey’s Adoptation Problem
(Evaluation of Water Law)

Selma AYTURE

Aksaray Universitesi, SUTIYO, Sereflikochisar, Aksaray

OZET

22 Kasim 2000 tarihinde yirarlige giren EC/2000/60 Sayili Direktif Avrupa capinda entegre su
ybnetimine bir ¢erceve olusturmak amaci ile var olan direktifleri birlestirmis, suyun entegre olarak
yonetilmesi anlayisini getirmistir. Su Cerceve Direktifi (SCD)'nin getirdigi en yeni unsur nehir havzasi
yonetimidir, bu yénetim ile farkli bolge, il ve Ulkeler arasi ishirligi anlayisi getirilmistir. Suyun korumasi
ve savunulmasi gereken bir kamu kaynagi oldugu dislncesini temel alan SCD’nin hedefleri: Sucul
ekosistemler ve bunlara bagl diger ekosistemlerin daha fazla tahribatini énlemek; Sucul cevrenin
iyilestiriimesini saglamak; Var olan su kaynaklarinin uzun vadeli korunmasi temel alinarak
surdirulebilir kullanimi tesvik etmek; Yeralti suyu kirliligini azaltmaktir. Ylzey sulari, yeralti sulari ve
koruma alanlari i¢in 2015 yilina kadar c¢evresel hedefler belirlenmistir. Turkiye'nin, su ydnetimi
konusunda AB hedefleri ve gerekliliklerini yerine getirmek igin, kurumsal ve yasal dizenlemeleri
uygulamasi gerekmektedir. Entegre su yonetimi kurumlar arasi isbirligi gerektirmektedir. 2008 Ulusal
Programi “Cevre” Basliginda,“Alt Oncelik 27.3.6 Su Yénetimi” bashg altinda, 2000/60/AT sayili
Direktifin Tlrk Miktesebatina “Cergeve Su Kanunu” olarak aktarilacagi, ilgili AB mevzuatina tam Uyelik
perspektifi cergcevesinde 2011 yilindan sonra uyum saglanacagi belirtilmistir. Bu cercevede 2012 yilinda
Orman ve Su isleri Bakanliginca, "Su Kanunu Taslagi" hazirlanmis ve kurum gérislerine agilmistir. Bu
bildiri hazirlanan tasarinin AB ile uyum durumunu incelemeyi ve Tlirkiye’nin miizakere stirecine katkida
bulunmayi amaglamaktadir.

Anahtar kelimeler: AB, su ¢ergeve direktifi, su yasasi, uyum.

ABSTRACT

Directive entered into force on 22 November 2000 in Europe with the aim of creating a framework for integrated water
management, combining the existing directives, introduced the concept of integrated water management. The Water
Framework Directive (WFD), brought the river basin management as the new element. A spirit of cooperation between
different regions, provinces, and countries has been established with this management. Protection and defense of the idea
that water is a public resource to be based on the objectives of the WFD: to prevent aquatic ecosystems and other
ecosystems are attached to them further destruction, to improve the aquatic environment, to promote sustainable use of
water resources, to reduce ground water pollution. Environmental objectives have been identified by the year 2015 for
surface waters, groundwaters and protected areas. Turkey's EU aspirations and the requirements on water management,
need to implement the institutional and legal arrangements. Integrated water management requires inter-agency
cooperation In the 2008 National Programme, at the "Environment” title, under the title of "Sub Priority 27.3.6 Water
Management", the Directive 2000/60/EC will be transfer to the Turkish Legislation as a "Framework Law on Water”,
compliance in the EU legislation will be provided after 2011 within the framework of full membership are written. In this
context, "Draft Law on Water" was prepared by the Ministry of Water Affairs and Forestry in 2012 and circulated for
opinion of the institutions. This paper aims to examine compliance with the EU of the prepared Law, and to contribute to
the negotiation process of Turkey.

Key words: EU, water framework directive, adaptation.
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LIBYA VE MISIR’IN SU POLITIKALARI HAKKINDA BAZI DEGERLENDIRMELER

SOME ASSESSMENTS ABOUT THE WATER POLICY IN LIBYA AND EGYPT
C. Sencer IMER

Aksaray Universitesi Kamu Yénetimi Bélimii, Kampiis, 68100, Aksaray

OZET

Libya yagis miktarinin az olmasi ve artan nifusunun yani sira kuyulardan gekilen su miktarinin artmasi
ile deniz suyu karsisinda diisen hidrostatik basing dolayisiyla deniz suyunun kara i¢ kisimlarina kadar
yeraltisuyunun tuzlanmasi ile karsi karsiya kalmistir. Libya’nin oldiralen lideri M. Gadafi’'nin izledigi su
politikalari sonucunda Biyik Sahra’nin altindaki yeraltisuyu kaynaklari -200 m’ye kadar derinlikten
cikarilan yeralti sulari biyik borular ile doguda “Kufra” baseninden ve batida “Marzuk” baseninden
doguda sahilindeki “Bingazi” kentine bati sahilinde ise “Trablusgarp”kentine tasinmis ve bu iki boru
sistemi Akdeniz Sahiline paralel olarak birlestirilmistir. Libya’nin éniimizdeki 200 yil i¢in su sorununu
¢Ozen bu dev proje “Yapay Nehir projesi” adini tasimaktadir. Bu projenin siyasi, ekonomik ve sosyal
boyutlari bu calismada tartisiimaktadir. Misir Nil Nehri sayesinde vardir ve Nil nehrinden bitin Nil
kiyidasglari arasinda en fazla faydalanan ulkedir. Su anda nifusu 82 milyon olan Misir'in 2050’de
nifusunun 115 milyon olmasi beklenmektedir. Su anda su sikintisi geken Misir gelecekte daha bliylik
su sikintilari ile karsi karsiya olacaktir. Misir'in disiriilen devlet baskani H. Miibarek gorevinden
alinmadan 6 ay 6nce Rusya ile buyik sayida nikleer santral kurmak igin anlagmistir. Mibarek’in 2011
Subat’inda gérevden ayrilmasindan 2 ay sonra Nil nehrinin en bliylik kolu olan Etiyopya’dan dogan ve
Nil’e karisan “Mavi Nil” Uzerinde Etiyopya tarafindan diinyanin en biyilk barajlarindan biri olacak olan
“Ronesans EI-Nahda” barajinin temeli atildi. Bu barajin kurulmasi Misir'in en blylik endise kaynagi
olmayl sdrdirdyor. Misir'in - ve diger bazi Afrika Ulkelerinin  su politikasi bu g¢alismada
degerlendirilmektedir.

Anahtar kelimeler: Su politikasi, yapay nehir projesi, Nil nehri, Libya, Misir.

ABSTRACT

Libya has not sufficient rainfall, has growing population and has been confronted with the infiltration of the land with
salty sea water due to the falling hydro-static pressure against sea water because of the water drawn from the wells. The
killed former leader of Libya M. Gadhafi developed a water policy to draw the underground water under the Great Desert
of Sahara from -200 m deepness in the east "the Kufra Basin" and in the west "the Marzug Basin" to transport the water
by pipes in the east to the city "Benghazi"and in the west to the city "Tripoli" and to connect the two water pipe systems
parallel to the Mediterranian Sea. This giantic project solves the water problem of Libya for the coming 200 years and is
called 'the great man-made river project’. The political, economic and social dimensions of this project is discussed in this
article. Egypt exists due to the river Nile and profits from the Nile mostly among the other riparians of this river. The
population of Egypt is 82 million at the moment and will be expected 115 million in 2050. Egypt is at the moment under
water stress and will be more under water poverty in the future. The former fallen President of Egypt H. Mubarak made an
agreement with Russian government to install many nuclear power plants in Egypt by the Russians 6 months before he
went. Two months later after President Mubarak had to leave from his position in February 2011, that is April 2011, the
Ethiopian government started to build one of the greatest dams of the world "Renaissance-Al Nahda dam" on the Blue
Nile which is the biggest contributor of the river Nile. The building of this dam is the most problematic issue for Egypt. The
water politics of Egypt and some other African countries will be evaluated in this study.

Key words: Water management policy, great man-made project, river Nile, Libya, Egypt.
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KURESEL ISINMANIN SU KAYNAKLARI UZERINDEKI ETKISI

The Effects of Global Warming on Water Resources

Mustafa ISIK

Aksaray Universitesi Cevre Miithendisligi Béliimii, Aksaray

OZET

Atmosferdeki gazlar, yeryiziindeki isinin bir kismini tutar ve yeryliziinin 1s1 kaybina engel olur.
Atmosferdeki gazlarin isiy1 tutma 6zelligine sera etkisi denir. insanlar tarafindan yapilan faaliyetler ve
atmosfere salinan gazlarin sera etkisini artirmasi ile diinya ylzeyinde ortalama sicakligin artmasina
neden olan isi artisina kiiresel 1sinma ismi verilmektedir. Kiiresel isinmanin glinimiizde ve gelecekte
iklim ve su kaynaklari Uzerindeki etkileri glinimiiz bilim insanlarn tarafindan agik bir sekilde
bildirilmistir. Bunlar arasinda sunlar sayilabilmektedir: Yagislarin miktari, siddeti, sikhigl ve c¢esidi
degismistir. Bazi yerlerde, toplam yagis miktari az olmasina ragmen, ¢ok siddetli yagislar gdzlenmistir.
Subtropik bolgelerde yagislar azalacak, subpolar enlem ve bazi ekvatoral bolgelerde yagislar artacaktir.
Genellikle kurak olan yerler daha kurak, yagisli olan yerler daha yagish olacaktir. 1950’li yillardan
itibaren kiresel olarak soguk giin ve gecelerin sayilari azalmistir. Gelecekte sicak giinlerin sayisi
artacak, ¢ok daha az soguk glinler olacaktir. Siklonlarin sayisi azalsa da, siklonlarin rizgar hizi
artacaktir. iklim degisikliklerinin su kaynaklari Gizerindeki etkisi; sicaklik, deniz seviyeleri, buzullarin
erimesi ve yagislarin miktarlarindaki degisimlerinden kaynaklanmaktadir. Deniz seviyesindeki ylikselme
tath yer alti su ve hali¢ su kaynaklarina tuzlu su girisine neden olur. Tath su kaynaklari Gzerindeki etki
ozellikle Akdeniz bolgesi, Bati Amerika, Gliney Afrika, Kuzey Dogu Brezilya gibi kurak ve yari kurak
bolgelerde daha etkili olacaktir. Kiresel isinma ile sahiller su altinda kalacak, kita ortalar daha kurak
olacaktir. Nehir taskinlari, seller, kiyr yerlesimlerin su altinda kalmasi ve kuraklik blylik goclere neden
olacaktir. Bu g¢alismada kiiresel i1sinmanin nedenleri ve 06zellikle dinya ve Ulkemiz Uzerindeki su
kaynaklari Gzerindeki etkileri agiklanarak, olumsuz etkilerinden korunmak i¢in alinmasi gerekli
Onlemler tartisilmistir.

Anahtar kelimeler: Sera etkisi, kiiresel 1sinma, su kaynaklari, Tirkiye.

ABSTRACT

Gases in the atmosphere keep a portion of the earth heat and prevent earth’s heat loss. The character of heat keeping of
gases in the atmosphere is called greenhouse effect. The increase in the average temperature of the earth's surface is
known as global warming as a result of increasing the effect of the greenhouse gases emitted into the atmosphere by
human activities, Present and future effects of global warming on climate and water resources clearly reported today by
scientists. These include as followings: Rainfall amount, intensity, frequency and type have been changed. Very heavy
rainfall was observed in some regions despite the total amount of rainfall decreased. Rainfall will reduce in subtropical
regions, and rainfall will increase in some equatorial regions and subpolar latitudes. Typically arid places will become more
arid, rainy places will be more rainy. The number of cold days and nights has been decreasing since 1950s globally. In the
future, the number of hot days will increase and the number of cold days will decrease. Although cyclones will decline in
the number, wind speed of cyclones will increase. The effect of climate changes on water resources are arised from the
change of the temperatures, sea levels, melting of glaciers, and the amount of rainfall. Sea level rise cause the interference
of salt water to fresh ground water and the estuary water resources. The impact on fresh water resources in arid and
semi-arid regions such as the Mediterranean, Western America, South Africa, and the North East of Brazil will be more
effective. Beaches will inundate, and the mid-continental areas will be more arid with the effects of global warming. River
flooding, flood, inundation of coastal settlements and drought will cause great migrations. In this study, the causes of
global warming, and the effects of global warming on water resources on earth and specifically in our country is explained,
and the necessary precautions against the adverse impacts of the global warming is discussed.

Keywords: Greenhouse effect, global warming, water resources, Turkey.
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BATMAN CAYI'NIN iLIN YERLESIM ALANLARI UZERINDEKI ETKISI

Impact on Residential Areas of the Province of Batman Stream
Yakup ANIT, Ali YALGIN

Aksaray Universitesi Jeoloji Miihendisligi B6liimii, Aksaray

OZET

Uygun yerlesim yeri segimi, Ulkelerin bolgesel veya yerel agidan ekonomik, sosyal refah seviyesini Ust
diizeylere ¢ikarmayi, can ve mal kaybina sebep olabilecek dogal felaketleri en aza indirgemeyi saglar.
Batman ili ekonomik ve sosyal seviyesinin iyilesmesi ve endUstrilesmesinin artmasiyla hem i¢ hem de
dis goce maruz kalmaktadir. Bu durum duzlik alani yiksek olan Batman'da plansiz, dengesiz ve
tehlikeli boyutlara varabilecek yerlesimlere yol agmaktadir. Batman'in ¢arpik ve plansiz, dogal felaket
tehlikeleri duslinilmemis bir kentlesme olgusundan kurtulmasi igin gerekli dnlemlerin alinmasi
gerekmektedir. Bu galismada, Batman'in uygun yerlesim yerlerinin tespitine yonelik Cografi Bilgi
Sistemleri (CBS) tabanl uygulamalar kullanilmigtir. Litoloji, egim, baki, arazi ortlist gibi konumsal veri
katmanlari sayisal hale getirilmistir. Ozellikle Batman Cayi'nin yerlesim yerleri izerindeki etkisi analiz
edilmistir. Tiim bu veriler raster formatina donustirilerek CBS analizleri yapilmistir. Her bir katman ve
alt faktorleri uygun yerlesim yeri secimi yoniinden degerlendirilmis ve analizleri analitik hiyerarsi
yontemi (AHY) kullanilarak yapilmistir. Sonug olarak Batman'in yerlesime uygunluk haritasi Uretilmistir.

Anahtar kelimeler: CBS, Analitik Hiyerarsi Yontem, yerlesime uygunluk, Batman.

ABSTRACT

The determination of the appropriate residential areas aims for raising economical and social welfare levels of the
countries in terms of regional and local context to higher levels, minimising the effects of the natural disasters that bring
about the loss of lives and properties. The Batman province faces both emigration and immigration together with the
improvement of the economical and social levels and with that of the increase in the industrialization. This results in
unplanned, unbalanced and to an extent dangerous settlement in Batman, the level terrains of which take place in high
altitudes. Pracautions are vital to take in Batman to avoid the urbanization fact that the natural disastrous could not be
predetermined. In this study, the determination of the appropriate residential areas were decided utilizing the Geographic
Information System. Locational data layers such as lithology, slope, aspectand land cover were converted into numeric
datum and then were gathered in the database. All those datum were converted into raster data and were made usable in
GIS analyse. The analyses for each layer and subvalue in terms of determining the convenient residential areas were
computed through Analytic Hierarchy Method (AHM). The masses of all layers were calculated separately via analyses,
and analysed in GIS. In this manner, the map for the appropriate residential areas for Batman was produced.

Key words: GIS, Analytic Hierarchy Method; residence appropriation, Batman.
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CBS iLE TASKIN TEHLIKE ANALIZi: TRABZON FOL DERESI ORNEGI

GIS Based Flood Hazard Analysis: Sample of Trabzon Fol Creek

Selcuk REIS, Siileyman Sefa BiLGILIOGLU, Ozan OZTURK

Aksaray Universitesi Miihendislik Fakiiltesi Harita Miihendisligi Bélimi, Aksaray

OZET

Onlenmesi insan eliyle olmayan ve iilkemizde can ve mal kayiplarina sebep olan en dnemli dogal
afetlerden biride seldir. En kiiciik akarsu tlri olan derelerde akan ve genellikle diizensiz olan sular
taskinlara neden olabilir. Farkh periyotlara sahip taskinlarin modellenmesi ve etki edecegi alanlarin
onceden belirlenmesi, ileriye donlk sorunlarin ¢éziimiine onemli katkida bulunacaktir. Tagkinlarin
modellenmesinde en etkili yéntemlerden biri, hidrolik modellerle uyumlu galisan Cografi Bilgi
Sistemleri (CBS) uygulamalaridir. Bu ¢alismada CBS kullanilarak Trabzon Vakfikebir ilgesi Fol Deresinde
muhtemel taskin tehlike senaryolari tretilmistir. Calisma alaninin Glkenin en ¢ok yagis alan bolgesi olan
Dogu Karadeniz Bolgesi’'nde bulunmasi ve havzanin biyiikligl, meydana gelebilecek tagkin debilerinin
oldukga ylksek olmasina neden olmaktadir. Bu ¢alisma kapsaminda arazi modellemesi ve sonuglarin
sunumu ArcGIS ve HEC-RAS vyazilimlari ile gergeklestirilmistir. Calisma kapsaminda 3 boyutlu
modelleme igin 1/1000 &lcekli halihazir harita ile hidrolik modelleme icin de DSi’nden alinan AGi
verileri kullanmigtir. Calismada Fol Deresi Havzasi lzerinde olusabilecek muhtemel tagkinlar igin belli
periyotlarda degisik senaryolar uygulanmak suretiyle tehlike analizleri gergeklestirilmistir. Fol deresinin
maksimum debiye ¢ikmasi durumunda meydana gelecek taskinlarin, dere boyunca dogal ve yapay
yapilara buyuk oranda zarar verebilecegi tespit edilmistir.

Anahtar kelimeler: Cografi Bilgi Sistemi, tagkin modelleme, Vakfikebir, Trabzon.

ABSTRACT

Flood is one of the natural disasters that could not be prevented and causes casualties and property damage in our
country. Water running erratically in creeks, which are the smallest type of river, may cause flooding. Modelling floods
with different frequencies and predicting their area of effect will provide significant contribution to future problems. One
of the most effective methods for modelling floods is Geographic Information System (GIS) applications which run
compatible with hydraulic models. In this study, possible flooding hazard scenarios were produced for Fol Creek in Trabzon
Vakfikebir District. Because the study area is located in East Black Sea Region, the wettest region in our country, and due
to the size of the basin, flow of possible floods may be significantly high. In this study, land modelling and the presentation
of the results were created with ArcGIS and HEC-RAS software. A current 1:1000 scale map and the AGI data acquired
from State Water Works were used for 3D modelling and hydraulic modelling, respectively. In this study, hazard analyses
were conducted by applying different scenarios at specific periods for possible floods in Fol Creek Basin. It was concluded
that floods happening when Fol Creek reaches the maximum flow may severely damage the natural and man-made
structure along the creek.

Key words: Geographic Information System, flood, modelling, Vakfikebir; Trabzon.
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YABANI HAYVANLARDA SUSUZLUGUN DOL VERIMI UZERINE ETKISI

The Effect of Lack of Drinking Water on Fertility in Wild Animal
Faruk ARAL!, Semra Sezen ARAL?

INigde Universitesi Ulukisla Meslek Yiiksekokulu, Ulukisla, Nigde
2Konya il Gida Tarim ve Hayvancilik Midirltgi, Konya

OZET

Su hayvanlarin yasami igin gerekli bir maddedir. Evcil hayvanlarin su ihtiyaci her zaman karsilanmasina
ragmen, dogadaki tiim hayvanlar her zaman suyu bulamamaktadir. Ozellikle kurak mevsimlerde
susuzluk ¢ceken hayvanlarda viicut fonksiyonlarinin etkilendigi gézlenmistir. Degisik hayvanlar tzerinde
yapilan calismalar kurak gecen mevsimlerde susuzlugun dol verimini etkiledigini géstermektedir. Bu
etkiyi glukokortikoidler ve gonadotropinler araciliyla meydana getirdigi belirtilmektedir. Bu derlemede,
susuzlugun yabani hayattaki hayvanlarda Greme sistemini nasil etkiledigi incelenmistir.

Anahtar kelimeler: D6l verimi, igme suyu, yabani hayvanlar.

ABSTRACT

Water is the essential ingredient for life animals. While wateris always giventolivestock animals, wild animalscannotfind
water all the time in nature, especially dry season. Previous studies indicated that lack of drinking water inthe dry
season was decreased the fertility in wild animals. This effect caused byglucocorticoidsandgonadotropinswasshown. In
this review, wildlifein wild animal, how it affects the reproductive system were investigated.

Keywords: Fertility, drinking water, wild animals.
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SU KAYNAKLARININ KiRLENMESINDE HAYVANSAL ATIKLARIN ETKISi

The Effects of Animal Waste on Water Resources Pollution
ilker KILIC

Uludag Universitesi Ziraat Fakiiltesi Biyosistem Miihendisligi B&limi, Bursa

OZET

Hayvancilik isletmeleri diinya genelinde en fazla bliylime gosteren sektorlerin basinda gelmektedir.
Nifus artisina paralel olarak artan hayvansal protein agiginin kapatilmasi ve bu alanda gergeklesen
teknolojik gelismeler hayvancilik isletmelerinin sayisinda ve kapasitelerinde 6nemli artiglar yaratmistir.
Buna ek olarak, tlkemizde gerek devlet tarafindan hayvancilik isletmelerine verilen tesvikler gerekse
Ureticileri bilgilendirme egitimlerinin sonucunda hayvancilik isletmelerinde ekstansif yetistiricilikten
entansif isletmelere gegisler meydana gelmistir. Bu tiirden degisikler Greticiler igin ekonomik olarak
olumlu sonuglar ortaya ¢ikarmasina karsin c¢evresel etki anlaminda olumsuz sonuglar
dogurabilmektedir. Hayvancilik isletmelerinden kaynaklanan atiklarin en énemlisi hayvan gibresidir.
Gubre, kirletici gaz salimlari ile hava kirliligine, ylzey akis ve derine sizma ile yer (stl ve yer alti su
kaynaklarinin kirlenmesine neden olmaktadir. Hayvan glbresi icerdigi azot (N) ve fosfor (P) gibi besin
elementleri ile bitkisel Gretim igin 6nemli bir kaynak olmasina ragmen, ayni besin elementleri su
kaynaklari igin 6trofikasyon, nitrit ve nitrat kirliligi gibi sorunlara yol agmaktadir. Glibre igerisindeki N
ve P konsantrasyonlari yetistiriciligi yapilan hayvan tiriine gore degismekle birlikte, ortamin sicakligi,
glbrenin pH’si gibi farkli cevre kosullari ile de degiskenlik gdstermektedir. Yapilan bir ¢calismada yilda
bir besi sigir1 glibresinden 51 kg N, 18 kg P, bir st sigiri glibresinden 105 kg N, 16 kg P ve bir tavugun
glbresinden 0,6 kg N, 0,13 kg P ortaya ¢iktig belirtilmistir. Hayvan gibresi N ve P besin elementlerinin
yanisira, bakteri, virls, parazit ve zararli organizmalar da igerebilir. Bu ¢alismada, hayvan gilibresinin
temiz su kaynaklari Uzerinde yarattigi kirlilik problemleri lzerinde durulmus ve bu problemleri
onlemeye yonelik cesitli stratejiler 6neri olarak sunulmustur.

Anahtar kelimeler: Su kaynaklari, hayvan gubresi, kirlilik, 6trofikasyon, nitrit ve nitrat.

ABSTRACT

Livestock production is one of the sectors showing the most growth enterprises in the worldwide. The increase in lack of
animal protein parallel with population increase and technological developments in livestock sector created important
advance in number and capacity of animal feeding operations. In addition, transitions from extensive production to
intensive production were occurred through with governmental supports and training of livestock producer. Such
transitions have economical positive results for producers besides environmental impacts of livestock sector are increased
by this transition. Animal manure is most important waste from animal feeding operations. Manure causes air pollution
through pollutant gas emissions and ground and surface water pollutions through runoff and infiltration. The nutrition,
especially Nitrogen (N) and Phosphorus (P), in manure occur some problems for water resources such as eutrophication,
nitrite and nitrate pollutions. N and P concentrations in manure change depend on animal type, indoor temperature and
manure’s pH. The one of studies in literature indicated that yearly N and P productions from animal manure are 51 kg N,
18 kg P for a beef, 105 kg N, 16 kg P for a dairy and 0.6 kg N, 0.13 kg P for a chicken. Animal manure can also include
bacteria, virus, parasite and harmful organism. This study focused on impacts of animal manure on freshwater resources
and suggested mitigation techniques to prevent water resources pollution.

Key words: Water resources, manure, pollution, eutrophication, nitrites, nitrate.
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ASIRI SU TUKETIMINDE HAYVANCILIGIN AYAK iZLERI

Animal Production Footprint in Excessive Water Consumption
ilker KILIC

Uludag Universitesi Biyosistem Mithendisligi B6limii, Bursa

OZET

Gelecek yillarda, hayvansal driinlere olan talepteki artislar hayvanciligin diinya temiz su kaynaklari
Uzerinde baski olusturabilecek diizeylere ulasmasina neden olacaktir. Bu nedenle farkhi hayvan
tiirlerine, yem tiiketimlerine ve farkli yetistiricilik sistemlerine gére hayvanciligin su tiketimine iligkin
olarak kapsamli ¢alismalara ihtiya¢ duyulmaktadir. Diinya ¢apinda yapilmis birgok ¢alismada tarimdaki
su tuketiminin yaklasik Ggte birinin hayvancilikla iliskili oldugu tahmin edilmektedir. Ayrica, benzer
besinsel degere sahip bitkisel ve hayvansal Urlinlerin karsilastiriimasi sonucunda, hayvansal Grinleri
elde etmek icin daha fazla suya ihtiya¢ duyuldugu ortaya cikarilmistir. Bir besi sigirinin aldigi her bir
kalori yem icin ortalama su tiketimi tahil Giretimi icin gerekli su ihtiyacindan 20 kat daha fazladir. Sat,
yumurta ve tavuk eti icin gerekli her bir gram protein icin su tiiketimi, baklagillerden 1,5 kat daha
fazladir. Bu durum hayvanlardaki yem dénitsiim oraninin diisik olmasina baglanmaktadir. Yogun
yerlesim sikhgina sahip barinaklarda yetistirilen hayvanlar, mera ve ekstansif sistemlerde yetistirilen
hayvanlara oranla daha fazla yem tiiketir. Literatiirde verilen galismalarda mera sisteminden elde
edilen hayvansal Uriin eldesin de endustriyel yetistiricilik sistemlerine oranla daha az mavi ve gri su
tuketilir. Hayvancilik isletmelerinde su, igme ve kullanma suyu olarak kullanilmaktadir. Hayvanlarda
icme suyu gereksinimi hayvanin tiriine, agirligina ve sicaklik gibi ic ortam gevre kosullarina gore
farklilik gdstermektedir. Diinya Gida ve Tarim Orgiiti’niin son rakamlarina gére lkemizin de icin
bulundugu bélgedeki toplam hayvanciligin toplam icme suyu ihtiyaci 1,43 km?, kullanma suyu ihtiyaci
0,2 km? olarak tahmin edilmektedir. Bu calismada, asiri su tiiketiminde hayvanciligin etkileri izerinde
durulmus ve hayvanlarin su tiketimleri ile ilgili cesitli oneriler getirilmistir.

Anahtar kelimeler: Asiri su tiketimi, icme suyu, kullanma suyu, hayvancilik, hayvansal Grinler.

ABSTRACT

In the coming years, the increases of demand for animal products will result to reach critical level of animal production
pressure on freshwater resources. For this reason, comprehensive studies are needed about animal water consumption
depend on animal species, feed consumption and production systems. Several studies in literature estimated that animal
water consumption is approximately one third of water consumption in agricultural production. In addition, as a result of
comparison of crops and animal products with a similar nutritional value of was found more water is needed to obtain
animal products. The average water consumption of beef cattle for each feed calories consumed is 20 times higher than
water demand of plant production. The water consumption of each gram of protein needed for Milk, eggs and chicken
meat production 1.5 times greater than leguminous. This is attributed to lower feed conversion rate of animals. Animals
housed in intensive barns with the high density consume more feed than animals housed pasture, and extensive systems.
Studies in the literature indicated that less blue and gray water are consumed for animal products obtained from pasture
system than industrial farming systems. Water in livestock production systems is used as drinking and uses water.
Animal’s drinking water requirement varies according to animal species, weight, and environmental conditions such as
indoor temperature. World Food and Agriculture organization estimated as 1.43 km® and 0.2 km? of drinking and uses
water requirements for total animal production in the region include our country, respectively In this study, impacts of
animal production systems on excessive water consumption were explained and some techniques were recommended to
decrease freshwater consumption of animals.

Key words: Excessive water consumpton, drinking water, uses water, livestock production, animal products.
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IKLiM DEGISIKLIGi VE PLANSIZ SEHIRLESMENIN GIRESUN SEHRINDE YOL
ACTIG| SEL FELAKETLERI

Flood Disasters Caused by Climate Change and Unplanned Urbanization in Giresun

Recep YURT

Giresun Universitesi Cografya Bélimii 28100, Giresun

OZET

Bu calismada Giresun sehrinde son vyillarda meydana gelen sel olaylarinin olusturdugu risklerin
artmasinda plansiz sehirlesmenin etkisi ve kiresel iklim degisikligi ile saganak yagislar arasindaki
baglanti incelenerek degerlendirilecektir. Bu degerlendirmeyi yapabilmek icin Giresun Meteoroloji
MUdarlGgih  verileri, uydu gdriintileri ve ARGIS 9.3 CBS programi ile arazi galismalarindan
faydalanilmistir. Arastirma sonucunda, Giresun sehrinde ge¢mis yillarda sel tehlikesini ve riski duglik
iken, kiresel iklim degisikligi, plansiz sehirlesme ve yanhs arazi kullanimi nedeniyle yerlesmede sel
kaynakli zararlar giin gectikce arttigi gdzlemlenmistir (Ornegin, 2009 yili). Meydana gelen sel ve taskin
Giresun Sehir merkezinde can ve mal kayiplarinin artirmistir. Yasam kalitesinin azalmasina, ulasim,
saglk ve egitim sektorlerinde buyik zararlara yol agmistir. Dogal afetler, insanlarin ve kurumlarin
yanlis ve plansiz faaliyetleri nedeniyle beseri kdkenli felaketlerin sayisini ve etkisini artirmistir. Giresun
sehrinin iklim verileri ve sehrin plansiz gelisimi CBS ortaminda detayli olarak incelenmistir. Ornegin
iklim degisikligine bagh olarak 6zellikle 2009 yili temmuz ayinda meydana gelen aylik yagis miktari 525
mm’dir. Temmuz ay! yagisi toplam yillik yagisin % 44’inii olusturmustur (1222 mm). iklim degisikligi ve
plansiz sehirlesmenin Giresun'da meydana gelen sel olaylari ile baglantilari ortaya konulmustur. Akarsu
yataklari yakini ve akarsu havzalarinin yerlesim alanina agilmamasi, kirsal alandan sehre gogiin
azaltilmasi, kurumlar arasi isbirliginin artiriimasi ivedilikle yapilmahdir.

Anahtar kelimeler: Sehirlesme, kiresel iklim degisikligi, planlama, taskin, Giresun.

ABSRACT

In this study, increasing risks of flooding in the recent years in Giresun will be examined and assessed in terms of the
relation between the global climate change, unplanned urbanization and downpours in Giresun. In order to make this
evaluation the data from Giresun Meteorology Administration, satellite images, and ARGIS9.3 CBS software and field work
were used. As a result of this study it has been observed that the flooding risks and its damages depending on global
climate change, unplanned urbanization and land misusing were increased comparing with the past years. (e.g in 2009 )
The flood caused loss of life and property in the city center. It has badly influenced the life standards, transportation,
education and health services. Natural disasters ended in suffering incidents since people and governmental institution did
not obey the rules in terms of unplanned and lack of foresighted settlement. The data of climate features and unplanned
settlement of Giresun have been examined detailed with CBS and the amount of rain has been measured as 525 mm. The
amount the rainfall in July consisted %44 of the total annual rainfall (1222 mm).It has been concluded that the climate
change and unplanned urbanization mainly related with flooding in the city center. It can be argued that the waterways
and its surroundings must not be allowed for settlement, rural-urban migration should be controlled and the coordination
among the authorities should be enhanced in term s of avoiding such kind of disasters.

Key words: Urbanization, global climate change, planning, Giresun.
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AKSU GAYI (ISPARTA-ANTALYA)'NIN HIDROJEOKIMYASAL OZELLIKLERI VE
SU KALITESININ INCELENMESI

Hydrogeochemical Properties of Aksu Stream (Isparta-Antalya) and Investigation of
Water Quality

Sehnaz SENER?, Erhan SENER?, Aysen DAVRAZ!

ISiileyman Demirel Universitesi Jeoloji Miihendisligi B&liimii, Isparta
2Siileyman Demirel Universitesi Uzaktan Algilama Arastirma Merkezi, Isparta

OZET

Bu calismada sulama amagli kullanilanAksu Cayi’'nin hidrojeokimyasal 6zellikleri incelenerek mevcut
durumdaki su kalitesi arastirilmistir. Aksu Cayi sularindan Antalya ili igme suyu aliminin da planlanmasi
nedeniyle igme suyu olarak kullanilabilirlik 6zellikleri de incelenmistir. Yaklasik olarak 145 km’lik akis
yoluna sahip olan Aksu Cayi Isparta il sinirlari igerisinde Akdag’dan dogar ve Antalya-Aksu ilge
sinirindan Akdeniz’e dokulur. Calismada, akis yolu boyunca segilen 17 lokasyondan Mayis-2011
doénemindealinan su orneklerinin fiziksel ve kimyasal analizleri degerlendirilmistir. Aksu gayi sularinin
pH degeri 7,73-8,5;elektriksel iletkenligi 430-1685 uS/cm; sicakhgr 11,9-22,5 °C, ¢dzinmus oksijen
degeri ise 2,51-9,3 mg/l arasinda degismektedir. Sertlik degeri 36-204 °F arasinda olup genel olarak
sert-gcok sert sular sinifinda yeralmaktadir. Aksu Cayi sularinin Piper diyagramina gore genel olarak
“Mg-Ca-S0,4-HCO3” ve “Mg-Ca-HCOs3” su tipine sahip oldugu ve bdlgesel dlgekte “Mg-Ca-SO4-Cl” ve
“Mg-Ca-HCO3-S0,” su tiplerine de rastlandigi gorilmektedir. Sularin SAR degeri 0,12-2,32; % Na degeri
ise 1,34-33,5 arasinda degismekte, ABD Tuzluluk diyagramina gore C,S; ve GCs3S; sinifinda, Wilcox
diyagramina gore ise “cok iyi” ve “iyi kullanilabilir” sular sinifinda yeralmaktadir. Analiz sonuglari ‘Su
Kirliligi Kontrol Yonetmeligi’'nde belirtilen limit degerler ile karsilastirildiginda, ¢ay sularinin ¢dziinmus
oksijen, Cl, SO, nitrit, toplam fosfor ve KOi parametreleri bakimindan IV. kalite su sinifinda, inorganik
kirlenme parametreleri bakimindan ise I. kalite su sinifinda oldugu belirlenmistir. igmesuyu Elde Edilen
veya Elde Edilmesi Planlanan Yiizeysel Sularin Kalitesine Dair Yonetmelik’ ile belirlenen A1, A2 ve A3
kategorilerine ait zorunlu ve kilavuz limit degerlere gére ise Cl, KOI ve ¢dziinmis oksijen doygunluk
orani (%) bakimindan sinir degerlerin tzerindedir. Sonug olarak Aksu GCayI’'nin gevresel kirleticilerden
olumsuz etkilendigi, bu nedenle mevcut ve gelecege yonelik kullanim alanlari dikkate alinarak gerekli
koruma énlemlerin alinmasi zorunlu gérilmektedir.

Anahtar kelimeler: Aksu Cayi, hidrojeokimya, su kalitesi, kirlilik.

ABSTRACT

In this study, hydrogeochemical properties of Aksu stream using as irrigation water and water quality were investigated.
In addition, the usability characteristics as drinking water of stream water were also investigated due to planning of intake
drinking water for Antalya province. The Aksu stream by flowing about 145 km is fed from Akdag which is situated within
Isparta province and discharged Mediterranean from Antalya- Aksu border. In this study, physical and chemical analyses
of water samples which are taken from 17 locations through flow path of the stream were investigated. pH, EC,
temperature, dissolved oxygen contents are ranged 7.73-8.5, 430-1685 uS/cm, 11.9-22.5 oC and 2.51-9.3 mg/l,
respectively. Hardness of stream water is ranged between 36 and 204 oF, and it is classified as ‘hard-very hard water’
class. According to Piper diagram, stream water is generally Mg-Ca-S04-HCOs and Mg-Ca-HCOs facies and as locally Mg-
Ca-S04-Cl and Mg-Ca-HCO3-SO; facies. SAR and the sodium percent (Na%) are calculated between 0.12-2.32 and 1.34-33.5
respectively. Stream water samples are fall in C:S: and CsS: fields in the US Salinity Laboratory diagram. According to
Wilcox diagram, it also falls in ‘very good —good irrigation water’ class. According to ‘Water Pollution Control Regulation’,
stream water is IV. water quality class point of view dissolved oxygen, Cl, SO, nitrite, total phosphor and COD parameters,
and it is I. water quality class in terms of inorganic contamination parameters. In addition, Cl-, COD and dissolved oxygen
saturation ratio of stream water samples exceed limit values according to mandatory and quite limit values of A1, A2, A3
categories which is determined with the regulation quality of surface water obtained or planning drinking water.
Consequently, Aksu Stream water is negatively affected by environmental pollutants. Therefore, necessary protection
precautions should be taken taking into consideration planned usage aims for stream.

Key words: Aksu Stream, hydrogeochemistry, water quality, pollution.
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ANFIS METODU iLE ELEViYAN BARAJI’'NDAN BIRAKILACAK SU MIKTARININ
BELIRLENMESI

Estimation of Water Management in Eleviyan Dam by Means of ANFIS Method
Mehmet Ali HINIS?, Mohammad Taghi SATTARI?, Kadri YUREKLI®

1Aksaray Universitesi Mithendislik Fakiiltesi insaat Miithendisligi B&limii, Aksaray
2Tebriz Universitesi Ziraat Fakiiltesi Su Mihendisligi Béliimi, iran
3Gaziosmanpasa Universitesi Ziraat Fakiiltesi Tarim Yapilari ve Sulama Bolimii, Tokat

OZET

Hidrolojik ¢alismalarda, eksik verilerin tamamlanmasi, 6lgim yapilmayan yerlerde veri tahmini ve
gelecege yonelik veri tahmini lizerinde en ¢ok galisilan konulardir. Bu amagla ileri stiriilen yéntemler
arasinda bulanik mantik yéntemi ve ANFIS yéntemi son yillarda sik¢a kullanilimaktadir. Bu galismada
bir baraja giren ve barajdan birakilacak olan akim miktarinin tahmin edilmesinde ANFIS y&ntemi
kullanilarak elde edilen sonuglar klasik olarak kullanilan ¢oklu dogrusal regresyon yodntemi ile
karsilastirlmistir. Bu amagla, kuzey dogu iran’da bulunan Eleviyan barajina ait giinliik 6lgiim verileri
kullanilmigtir. Bu baraja ait Ekim 1997 ve Eylll 2007 tarihleri arasindaki 3559 adet giinliik baraja giren
(Q), depolanan (S) ve birakilan (R) su miktarlari modellemede kullaniimistir. Gegmis degerleri de igine
alan 5 adet model gelistirilmis ve bunlar arasindaki en iyi performansin belirlenmesi icin belirleme
katsayisi, karesel ortalama hata, Nashcutcliffe ve mutlak hata ortalamasi kriteleri kullanilarak en iyi
model belirlenmistir. Modelleme sonucunda ANFIS yonteminin ve bulanik mantik ve ¢oklu dogrusal
lineer regresyon yontemine gore daha iyi sonug verdigi ve en iyi modelin R(t) =f[Q(t),Q(t-1),S(t),S(t-1)]
modeli oldugu bulunmustur.

Anahtar kelimeler: ANFIS, Eleviyan baraji, modelleme.

ABSTRACT

Completion of incomplete data in ungauged sites and data forecasting are the main research areas in recent hydrological
studies. ANFIS (adaptive neurofuzzy inference system) is one of the most preferred method among many methods offered
in the literature. In the present study, ANFIS method is used to estimate the amount of flow to be released from a dam
based on the inflow and stored data and results are compared with classical multiple linear regression technique. In order
to achive this aim, daily data of Eleviyan dam which is located in North east of Iran is used. Daily data belog to Inflow (Q),
Stored (S) and Released (R) values between October 1997 and September 2007 (total 3559 data) was used in the
modeling. 5 models including the past data are constructed and the best fit was obtained by using five criteria namely:
Determination coefficient, mean square error, Nashcutcliffe and absolute mean error. ANFIS method was superior to the
multiple linear regression method and fuzzy method as a result and the best model was found as R(t)=f.(Q(t), Q(t-1), S(t),
S(t-1))

Key words: ANFIS, Eleviyan Dam, modeling.
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COPLER VE KABATAS (iLIG-ERZINCAN) MADEN SAHASINDAKI SU
KAYNAKLARININ HIDROJEOKIMYASI

The Hydrogeochemistry of Springwaters in a Mineralized Terrain Within ¢épler and
Kabatas (ilig-Erzincan), Turkey

Mustafa AFSIN?, ilkay KUSCU?, G. Asli OZCELIK?

LAksaray Universitesi Jeoloji Miihendisligi B6limii, Kampiis, 68100 Aksaray
2Mugla Sitki Kogman Universitesi, 48000 Kotekli, Mugla
3Partner At Ekobil Ltd., Ankara

OZET

Copler and Kabatas bélgeleri ili¢ (Erzincan)’in yaklasik 4-5 km gilineybatisinda yer almakta olup, masif
karbonat kayaglar ve bunlari kesen batolit seklinde sokulum yapan erken-orta Eosen yash granodiyorit
ve diyoritlerle temsil edilir. Bu kayaglar Tirkiye'nin 6nemli porfiri Cu-Au yataklarindan birisini ve cok
sayida karstik su kaynagini da barindirmaktadir. S6z konusu kaynaklar, kiregtasi ile plitonik kayaglarin
dokanaklarinin yanisira kirik ve faylardan da ylizeye bosalmaktadir. Genelde kiregtaslarindan olusmus
masif karbonat kayaclar ikincil gézeneklilige sahip olup, pratik olarak gegirimli; plitonik kayaglar ise
gecirimsizdir. Karstik su kaynaklari, cogunlukla porfiri sistemdeki altere kayaglar arasinda
dolasmaktadir. Bu incelemenin amaci, Copler ve Kabatas bolgelerindeki su kaynaklarinin
hidrojeokimyasina alterasyon ve cevherlesmenin etkisini aydinlatmaya calismaktir. Her iki bolgedeki
kaynaklarin sicaklik, pH, EC (elektriksel iletkenlik) ve debi gibi fiziksel parametreleri sirasiyla 10,5-18°C,
4,6-8,4, 100-1000 uS/cm ve 0,01-1 L/s arasinda degismistir. Yagis alani yakinindaki kaynaklar daha
dusik sicaklik ve EC degerlerine (10°C, 100 pS/cm), yagis alanindan uzaktakiler ise daha yiksek pH
degerlerine (7-8) sahiptir. Oysa magmatik kayaglarla iliskili ve bosalim alanlarina yakin kaynaklar ise,
daha yuksek sicaklik ve EC (18°C, 1000 uS/cm) ve daha dusik pH degerlerine (4-6,7) sahiptir. Sularin EC
ve sicaklik degerleri cevherli ve ¢ok altere kusaklarda ¢ogunlukla artmis, altere ve cevherli alanlara
dogru bazikten asidige degismistir. Beslenme alanlarindaki karstik kaynak sulari Ca?* ve HCO;s
iyonlarinca zengin; agir metallerce (Ag, Cu, Zn vb.) fakirdir. Tersine, cevherli ve altere kusaklarin
bulundugu bosalim alanlarina yakin kaynak sulari ise, Mg?, SOs*ve ClI iyonlari, kirleticiler (NO,-NO3) ve
agir metallerce (Ag, Cu, Zn vb.) zengindir. Bu nedenle, cevherli kusaklardan bosalan kaynaklar disik
kaliteli olup, igilemeyen sular sinifindadir.

Anahtar kelimeler: Karstik kaynak, su kalitesi, su kirliligi, cevherlesme, Cépler, Kabatas, ilig, Erzincan, Tirkiye.

ABSTRACT

The Cépler and Kabatas regions located at about 4-5km southwest of lic (Erzincan-Turkey), are characterized by a thick-
massive carbonate rocks intruded by a stock to batholithic bodies of granodiorite and diorite Early-Middle Eocene in age.
These rocks are host to one of the major porphyry Cu-Au deposits of Turkey. The spring waters in this area are mainly
circulated through the altered rocks of the porphyry system. The carbonate rocks are mainly of limestones that have
secondary porosity, and are practically permeable, whereas the plutonic rocks are impermeable. The karstic springs mainly
discharge from the contacts between limestone and plutonic rocks, and through the fractures and faults. This work is
aimed at understanding of effects of alteration and mineralization on the hydrogeochemistry of the spring waters within
the Copler and Kabatas regions. The physical parameters such as temperature, pH, EC (electrical conductivity) and rate of
flow of springs in both regions range between 10.5-18°C, 4.6-8.4, 100-1000 uS/cm and 0.01-1 L/s., respectively. The
springs close to precipitation area have lower temperature and EC values (10°C, 100 uS/cm), whereas higher pH values (7-
8). In contrast, the springs associated with and emerge from the magmatics close to discharge areas have higher
temperature and EC values (18°C, 1000 uS/cm) and lower pH values (4-6.7). In general, the EC and temperature values of
the waters increase in the mineralized and highly altered zones, besides, the nature of waters changes from basic to acidic
towards the altered-mineralized areas. The karstic spring waters in recharge areas are rich in Ca?* and HCOs ions, and
poor in heavy metals (Ag, Cu, Zn etc.). Whereas, the springs close to discharge areas within the mineralized and alteration
zones are rich in Mg?, SO4*, CI ions, and pollutants (NO>-NOs) and heavy metals (Ag, Cu, Zn etc.). Therefore, the waters
flowing through the mineralized zones are poor in quality, and could be classified as non drinkable.

Key words: Karstic spring, water quality, water pollution, mineralization, Cépler, Kabatas, ili¢; Erzincan, Turkey.
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ZiGA JEOTERMAL ALANININ YAPISAL VE HIDROJEOLOJi INCELEMESI,
AKSARAY, ORTA ANADOLU

Structural and Hydrogeological Study of Ziga Geothermal Field, Aksaray, Central
Anatolia, Turkey

Mustafa YILDIZ, Mustafa AFSIN

Aksaray Universitesi Jeoloji Miihendisligi B6Iiimii, 68100 Kampiis, Aksaray

OZET

Bu calismada Ziga jeotermal alaninin (ZJA) yapisal ve hidrojeolojik 6zelliklerinin incelenmesi
amaglanmistir. ZJA’da Alt Pliyosen yasli Selime tifi, Gzerinde uyumlu olarak Alt Pliyosen yasl Kizilkaya
ignimbriti, Kuvaterner yasli Hasandag killeri ve traverten ¢okellerinden olusan kayalar ylizeylenmistir.
ZJA’da KD-GB ve KB-GD yonli faylar ile faylarin genel konumuna uyumlu kirik-gatlak sistemleri
gelismistir. Bunlardan biri tektonik kdkenli Selime tifleri icerisinde, digeri ise, Kizilkaya ignimbiritleri
icerisinde gelismis tektonik kokenli olmayan soguma catlaklaridir. Traverten ¢okelten sicak sular
tektonik kokenli ¢atlaklari gikis kanali olarak kullanmistir. Sicak su kanallarinin konumlari da faylarin ve
catlak sistemleri ile uyumludur. ZJA’da yer alan kayaglar farkli hidrojeoloji 6zelliklerine sahiptir. Bu
kayalar goreli olarak gegcirimli, az gecirimli ve gecirimsiz olarak siniflandirilabilir. Sicak ve mineralli
kaynak alanlarinda gézlenemedigi icin yayilimi tespit edilemeyen Boz¢aldag metakarbonatinin, kirikh-
catlakli ve karstik mermerli seviyeleri iyi bir akifer 6zelliklidir. Diisey yonde olusmus soguma catlaklarini
iceren Kizilkaya ignimbiritleri, kirikh-gatlakh akifer 6zellikli olup, yagis sularinin dolasimi genelde disey
yondedir. Birimin taban seviyelerine dogru ¢atlakli yapinin azalmasi ve altta yer alan Selime tiflerinin
gecirimsiz olmasi nedeniyle kontak zonundan disik debili soguk su kaynaklari bosalmaktadir. ZJA’da
genis bir alanda yayilim gosteren Hasandagi Kdilleri, gerek konumlari gerekse litolojileri bakimindan
orti kaya ozelligindedir. ZJA’da yer alan jeotermal kaynaklarin yaklasik sicaklik, debi ve toplam
¢oziinmus madde (TDS) degerleri sirasiyla Ziga (36-53°C,7 L/s, 4324 mg/l); Yaprakhisar 36°C, 1,5 L/s,
3445 mg/l; Belisirma’da 24°C, 0,3 L/s, 375 mg/l; Ihlara’da 34°C, 2,5 L/s 3700 mg/I ve Ilisu’da 37°C,1 L/s,
486 mg/| olarak 6lgtlmustar.

Anahtar kelimeler: Jeotermal su, traverten, lhlara, Ziga, Aksaray.

ABSTRACT

In this study, it is aimed to examine the hydrogeological and structural characteristics of the Ziga geothermal field (ZJA). In
the study area, the formations are made up of Selime tuff (Lower Pliocene), Kizilkaya ignimbrite (Lower Pliocene),
Hasandagi ashes and travertine deposits (Quaternary). NE-SW and NW-SE trending fault and fracture-crack system are
developed in ZJIA. Fracture-crack systems are compatible with the general position of the fault systems. There are two
fracture-crack systems in the study area. Tectonic origin fractures are observed in the Selime tuff, while non-tectonic
columnar fractures are defined in the Kizilkaya ignimbrites. Tectonic origin fracture-crack system was used as output
channels by thermal waters precipitating travertine. Positions of channels are in agreement with the position of the fault
and fracture-crack systems. Rocks of ZJIA have different hydrogeological features. These rocks can be relatively classified as
permeable, less permeable and impermeable. Boz¢aldag metacarbonate, which is not seen as outcrop around the thermal
water springs, can be regarded as good aquifer with fracture-crack and karstic marble levels. Kizilkaya ignimbrite with
vertical cooling joints has fracture-crack aquifer features. In generally circulation of the meteoric water is vertical
direction. Due to decrease of the fractures and cracks towards the lower levels of Kizilkaya ignimbrite and the underlying
impermeable Selime tuff, sources of low-flow cold water springs discharged from the contact zone between Kizilkaya
ignimbrite and Selime tuff. Hasandadi ashes covering the wide areas, show caprock characteristics in terms of lithological
feature and stratigraphic position. The approximate temperature, discharge flow and total dissolved solids of geothermal
waters in ZIA were measured as follows, respectively: 36-53°C,7 L/s, 4324 mg/| in Ziga; 36°C, 1.5 L/s, 3445 mg/| in
Yaprakhisar; 24°C, 0.3 L/s, 375 mg/I in Belisirma; 34°C, 2.5 |/s 3700 mg/I in Ihlara; and 37°C,1 L/s, 486 mg/I in llisu.

Key words: Geothermal water, travertine, lhlara, Ziga, Aksaray.
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ZENOBIYOTIKLERIN TOKSIKOLOJIK ETKILERININ QSAR ILE MODELLENMESI

Modeling of the Toxicological Effects of Xenobiotics with QSAR
Serden BASAK?, Dilek 0ZGUN?, Ozer CINAR?

1Kahramanmaras Siitgii imam Universitesi Cevre Mithendisligi Blimii, Kahramanmaras
2Kahramanmaras Siitcii imam Universitesi Biyomiihendislik ve Bilimleri, Kahramanmaras
3Uluslararasi Saraybosna Universitesi Biyolojik Bilimler ve Biyomiihendislik Programi, Bosna-Hersek

OZET

Zenobiyotikler, Ozellikle sentetik olarak Uretilen ve canlilara yabanci organik bilesikler olarak
tanimlanmaktadirlar. Bu kapsamda zenobiyotikler; kimyasallar, petrokimyasal maddeler, pestisitler,
plastikler, ylizey aktif maddeler, koruyucular, solventler, kokular, tatlandiricilar, endokrin sistemi
bozucu maddeler ve ilaglar gibi organikler olarak gruplanmaktadir. Glinimizde, bu gruplarda yer alan
100.000’den fazla kimyasal bilesik bulunmaktadir. Zenobiyotiklerin 70.000 kadari insan ve hayvan
sagligini olumsuz yonde etkileyen toksik ve kanserojen etkiye sahiptir. Bu maddeler yiksek
dayanikhliklari nedeniyle c¢evreyi giderek daha fazla tehdit etmektedirler. Avrupa Birligi'ndeki
kanunlara gore kullanilan kimyasallarin toksikolojik degerlendirilmelerinin yapilmasi gerekmektedir.
Kantitatif yapi-etki iligskileri QSAR) ile kimyasal bir maddenin molekiler 6zellikleri ve biyolojik aktivetesi
arasindaki iliskiler, fiziko-kimyasal 6zellikleri arasindaki iliskiler ile kimyasallarin ¢evresel ve toksikolojik
davranislarinin incelenmesi gergeklestirilebilmektedir. Ayrica QSAR modelinin kullanimi ile daha kisa
zamanda, etkileri tam olarak bilinmeyen bir kimyasalin toksikolojik etkilerinin belirlenmesi mimkin
olabilmektedir.

Anahtar kelimeler: QSAR, toksikoloji, zenobiyotik, modelleme.

ABSTRACT

Xenobiotics are specially defined as produced synthetically and foreign organic compounds to the living. They are grouped
as chemicals, petrochemicals, pesticides, plastics, surface active agents, preservatives, solvents, odors, flavors, and
pharmaceuticals. Nowadays, in these groups more than 100000 chemical compound have been found. An estimated
70000 xenobiotics are known to have toxic and carcinogenic effects, affecting adversely human and animal health. These
substances are increasingly threatening the environment due to the high durability. Toxicological evaluation of the used
chemicals was performed as required by the European Union law. The investigation of the molecular, physico-chemical
properties and biological activity of a chemical substance, can show the potential for harmful environmental effects. The
toxicology of chemicals can be realized with quantitative structure-activity relationships (QSAR). Also, the determination of
toxicological effects of a chemical is possible in shorter time with the use of QSAR models.

Key words: QSAR, toxicology, xenobiotics, modeling.
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LEMNA MINOR (SU MERCIMEGi) BITKiSi KULLANARAK SULARDAN Ni VE AS
GIDERIMI

Ni and As Removal from Waters by Lemna Minor (Duckweed) Plants
Melayib BILGIN, ismail SIMSEK, Sevket TULUN, Merve ESEN

Aksaray Universitesi Cevre Miihendisligi Bolim, Aksaray.

OZET

Bu calismada Lemna minor (su mercimegi) bitkisi kullanarak sulardan Ni** ve As> giderim verimleri
arastinilmistir. 150 mL’lik kesikli sistemde farkli konsantrasyonlarda Ni** ve As>* (Ni%* : 0,01- 72 mg/L;
As®: 0,01-10 mg/L ) iceren sentetik atiksuya islak agirliklari 5 g olan lemna minorler konularak esit 151k
siddetti alacak sekilde inkiibasyona birakilmistir. 24 saat araliklarla 120 saat boyunca sudan alinan
drneklerde yapilan élgiimlerde Ni?* gideriminde disiik konsantrasyonlarda %100 ‘e yakin giderim
verimi elde edilirken, yiiksek konsantrasyonlarda bu deger %50 dir. As® ile yapilan calismada ise %30
civarinda giderim verimi elde edilmigtir.

Anahtar kelimeler: Agir metal, su kirliligi, su mercimegi, dogal aritim.

ABSTRACT

In this study, Ni** and As®* removal efficiency were investigated from waters using the Lemna minor (duckweed). 5 g wet
weight Lemna minor placed in synthetic wastewater which containing different concentrations Ni** and As** ( Ni**: 0.01 to
72mg / L; As°*: 0.01-10 mg / L) at 150 mL batch system and incubated to receive equal light intensity. The measurements
of water samples which are taken 24 hour intervals for 120 hours, removal efficiency of Ni?*is approximately 100% at low
concentrations although at high concentrations that value 50%. The study of As>* removal efficiency is around 30%.

Key words: Heavy metal, water pollution, duckweed, natural treatment.
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IKLIM DEGISIKLIGI VE KONVANSIYONEL OLMAYAN SU KAYNAKLARI

Climate Change and Non-Conventional Water Resources
Can AKBULUT, Ciineyt GULER

Mersin Universitesi Jeoloji Miihendisligi Bélimii, 33343 Ciftlikkdy, Mersin

OZET

Bilimsel calismalar sonucunda elde edilen bulgular, gesitli dogal olaylar ve antropojenik kaynakli
nedenlerle diinya ikliminin degismekte oldugunu gostermektedir. Sanayi devriminden bu yana fosil
yakit kullaniminda gorilen artis, ormansizlasma ve diger insan faaliyetleri dogal dengenin bozulmasina
neden olmustur. Gerekli 6nlemler alinmadan bu faaliyetlerin devam etmesi halinde, iklim degisikligine
bagh olarak su kaynaklarinda azalma, dogal afet olaylarinda artma, tarimsal Ulretimde ve gida
glvenliginde azalma olabilecegi, halk saghginin olumsuz etkilenecegi, kara ve deniz ekosistemlerinde
bozulma olacagi 6ngériilmektedir. Gelecekteki iklim degisikliklerine ve artan nifusa bagl olarak kisi
basina diisen su miktarinin azalacagi distniliirse, ylizey ve yeralti sulari gibi konvansiyonel kaynaklarin
yaninda, sis/yagmur suyu toplama, sarniglar ve su depolari, deniz suyunun tuzdan arindiriimasi ve atik
sularin tekrar kullanilmasi gibi konvansiyonel olmayan ydntemlerin gelecekte kullaniminin
yayginlasacagl dusinilmektedir.

Anahtar kelimeler: Kiiresel isinma, iklim degisimi, su kaynaklari, su kitligi.

ABSTRACT

The results ofscientific studies have shown that the world’s climate is changing due to a varietyof natural events and
anthropogenic factors. The increase inthe use offossil fuelssince the industrial revolution, deforestation and otherhuman
activitieshave causeddeterioration ofthe natural balance. Ifthese activities continue without taking the necessary
precautions, it is anticipated that decreasein water resources, increasein natural disasters, decreases inagricultural
productionand foodsecurity, decline in public health, and deteriorationof land andmarine ecosystems will be inevitable.
Consideringthe amount ofwater per capitawill decrease due to the futureclimate changesand increasingpopulation,
besides conventionalsourcessuch assurface and groundwater, use of non-conventional methods such as fog/rain
harvesting, cisterns and water tanks, sea waterdesalinationandreuse ofwastewater will become widespread in the future.

Key words: Global warming, climate change, water resources, water shortage.
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AKSARAY iLi ICME SUYU KAYNAKLARININ ARITMA ONCESI ORGANIK
MADDE MiKTARI BAKIMINDAN iNCELENMESI

Investigation and Evaluation of Organic Matter in Raw Drinking Water Resources of
Aksaray Province

Melek HINIS!, Hatim ELHATIP?, ibrahim KARATAS?

1Saray Tuz Fabrikasi
2Aksaray Universitesi, Cevre Miihendisligi B&lim, Aksaray
3Selcuk Universitesi Kimya Bolimii, Konya

OZET

Su kirliligini kisaca, antropojen etkiler sonucunda ortaya ¢ikan, kullanimi kisitlayan veya engelleyen ve
ekolojik dengeleri bozan kalite degisimleri olarak tanimlanir. Suya karisan maddeler, sularin fiziksel, kimyasal
ve biyolojik 6zelliklerini degistirerek “su kirliligi”ni meydana getirirler. S6z konusu degisimler, ayni zamanda
sularda yasayan canli varliklari da etkiler. Boylece su kirlenmesi, sudaki canlilarin etkilenmesine, dengelerin
bozulmasina ve giderek dogadaki tim sularin sahip olduklari kendi kendini temizleme kapasitesinin
azalmasina veya yok olmasina yol acabilir. Su kalite kriterleri, sularda bulunacak cesitli kirletici unsurlarin
insan ve canl yasami Uzerindeki etkilerini, hangi derisimlerde ve hangi kosullar altinda ne tiir zararlarin
olusabilecegini belirleyen bilgilerdir. Bu bilgilerin konuya iliskin yeni bilimsel sonuglar elde edildikge revize
edilmesi gerekir. Bu calismada Aksaray ili'nin igme suyunu saglayan kaynaklarin organik kirletici
parametrelerinin tespit edilmesi ve elde edilen parametreler sonucunda bu kaynaklarin su kalite kriterlerine
uygunlugu arastiriimistir. Aksaray ili igme suyu kaynaklari organik madde miktari bakimindan analiz edilip,
kirletici parametreler agisindan su kalitesi incelenmistir. Bu amagla bélgeden 2006 yilinda iki ayri donemde
(Nisan-Mayis doneminde ve Temmuz-Agustos déneminde) 11 ayri noktadan (Baghkoy yer alti suyu ve
Helvadere goleti, Mamasun Baraji ve bu baraji besleyen Melendiz ve Karasu Caylar’ndan) numuneler
alinmistir. Analizler neticesinde bu kaynaklarin su kalitesi; fiziksel, kimyasal, organik madde ve pestisit
miktari bakimindan belirlenmistir. Calisma sonucunda belirlenen numune noktalarinda 6zellikle yagislarin en
yogun oldugu donem olan Nisan-Mayis doneminde tarimsal faaliyetlerin yogun olmasindan ve yerlesim
yerlerinin bu kaynaklara yakin olmasindan dolayi organik kirlilik géralmustir. Ayrica yapilan pestisit analizleri
sonucu ham i¢gme suyunda, bazilari belirlenen maksimum limitlere yakin olan pestisit miktarlari
bulunmustur. Bu kaynaklarin yakinlarinda enddstriyel faaliyetlerin olmamasi sebebiyle kirletici kaynaklarinin;
tarimsal faaliyetler, evsel atiklar ve jeolojik formasyon olarak degerlendirilmesine yol agmistir.

Anahtar kelimeler: igme suyu kaynagi, suyun fiziksel-kimyasal 6zellikleri, organik madde miktari, pestisit miktari, Aksaray.

ABSTRACT

Water pollution, in short, can be described as water quality change due to anthropogenic influences which prevent or restrict the
use of water and upsets the ecological balance. Substances in the water change the physical, chemical and biological properties of
water and constitute water pollution. These changes also affect the living creatures in the water. Therefore the water pollution
affects the lives in water, deteriorate the balance in nature and may lead the reduction or even extinction of self-cleaning capacity.
Water quality criteria determine the variety of effects of contamination on human and biologic life, and the kind of damage at
which concentration and under what conditions. This information is subject to the revision as new scientific results emerged.

In this study, raw drinking water resources of Aksaray city was investigated to quantify the organic matter and to determine the
water quality for pollution parameters. 11 sampling points were designated and samples were taken from these points in two
periods in 2006 and analyzed. First period was April-May period which has a high runoff due to rain and snow melting, and second
period was July-August period which is in a dry climate due to drought. Several analysis were carried out to determine the water
qualities of raw water resources of Aksaray city such as the physical, chemical, organic matter and pesticides analyses.

Results of analysis show that there is an organic pollution in the study area especially during the April-May period and it was
related a dense urban settlement and high agricultural activity in this area. Moreover, pesticide analysis indicated that there are
pesticides present in the samples taken although amount of some pesticides were close to the maximum limit set by regulations
and has no thread for human consumption yet, presents of pesticides bring up for consideration of the water quality as
questionable.

Key words: Drinking springs, physical and chemical properties of water, organic matter, pesticides, Aksaray.
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GAZIANTEP'TE BAZI TARIM ALANLARININ SULANMASINDA KULLANILAN
EVSEL VE SANAYI ATIK SULARININ CEVREYE ETKILERININ ARASTIRILMASI

The Investigation of the Effect of Household and Industrial Waste Water for Irrigation
of Some Agricultural Lands in Gaziantep

Feyza Nur KAFADAR, Emrah YILMAZ

Gaziantep Universitesi Biyoloji B&liimii Botanik Anabilim Dali, Gaziantep.

OZET

Bu ¢alismada, Gaziantep ili ve ¢evresinde bazi tarim alanlarinin sulanmasinda kullanilan evsel ve sanayi
atik sularinin gevreye etkilerinin arastirilmasi amaciyla, bu sulardan su 6nekleri alinarak Ca, Cr, Fe, Mg,
Na, Co, Cu, K, Ni, Zn, Al ve Mn gibi inorganik elementlerin derisimleri yas yakma metodu ile atomik
absorbsiyon spektrofotometresi kullanilarak olgllmustiir. Bu amagla 14 istasyon belirlenerek,
istasyonlara dort mevsim arazi cikiglart  yapilarak 6rnekler toplanmistir.  Su  ornekleri
degerlendirildiginde, Ca, Fe, K ve Al derisimlerinin yaz mevsiminde diger mevsimlerden yiksek oldugu
belirlenmistir. Na, Zn ve Mn derisimlerinin 6zellikle sonbahar ve kis mevsiminde diger mevsimlere gore
bu 6rneklerde daha yiksek bulunmustur. Ayrica bu metallerin toksisite diizeylerinin arastiriimasi
amaciyla APHA referans degerleriyle karsilastiriimistir. Buna gore; yaz mevsiminde sulardaki Mg
derigimleri ise sinir degerleri gegcmistir. Sulardaki Co ve Mn derisimi ise; oldukga ylksektir. Cu
derisimine bakildiginda, 6zellikle bazi istasyonlarda elementlerin miktarlarinin 6nerilen degerlerin
Uzerinde bulunmustur. Alinan su érneklerinin incelenen bazi inorganik element derisimleri ise yliksek
bulunmustur. Sulardaki Ni ve Zn derigiminin, sinir degerlerin oldukga lizerinde oldugu goérilmektedir.
Bazi mevsim ve istasyonlarda Al derisimi ise yiksek bulunmustur. Bu sonuglara gore incelenen
elementlerin toksik degerlere ulastigl cevre ve yetistirilen bitkiler agisindan kirlilige neden oldugu
tespit edilmistir. Sonug olarak; bu atik sulardan agir metaller topraga ve yetistirilen bikilere gegmekte
ve agir metal akiimilasyonuna neden olmaktadir. Burada yetisen tarim bitkileri insanlar tarafindan
tiketilmekte ve dolayisiyla bu metaller insan sagiligi igin riskler olusturmaktadir. Bu nedenle acil
tedbirlerin alinmasi gerekmekte, tarimla ugrasanlarin ve halkimizin bilinglendirilmesi gerekmektedir.

Anahtar Sozcukler: Atik sular, inorganik kirleticiler, toksisite, Gaziantep.

ABSTRACT

In this study, environmental effect of household and industrial waste that used for water some agricultural lands in
Gaziantep is investigated. Some water sample is taken to research the concentration of inorganic elements such as Ca, Cr,
Fe, Mg, Na, Co, Cu, K, Ni, Zn, Al and Mn by wet decomposition method with absorption spectrometry. 14 specific areas are
determined and water samples are collected from these areas. This result is obtained, the concenration of Ca, Fe, K and Al
of water examples that are taken in summer are more than the concentration of water examples that are taken in other
seasons when we evaluate the water examples. In particular, the concentrations of Na, Zn and Mn of these water
examples that are taken in autumn and winter are more than concentraions of water examples that are taken in other
seasons. Furthermore, the values of toxicity of these metals are compared with the values of APHA to investigate toxicity
of these metals. Comparisons show that the concentration of Mg is higher than its normal value. Also the concentration of
Co and Mn is quite much. In particular, concentration of Cu is higher than its normal value when checked some specific
areas out. Concentrations of some inorganic elements that are investigated are higher than normal values in water
examples. Concentration of Ni and Zn are found out quite higher than maximum values in water examples. Concentration
of Al is found higher in some specific areas and seasons. According to this results, elements that are examined are induce
enviromental pollution and harmful to plants if they reach toxical level. As a result, heavy metals transfer to soil and plants
from waste water and induce accumulationof heavy metal. Therefore, measures should be taken immediately and sould
make people and farmers gain consciousness.

Key words: Waste waters; inorganic pollutants; toxicity, Gaziantep.
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TURKIYE'NIN SU POTANSIYELI

Water Potential of Tiirkiye

Beste Yalgin CELIK

Artvin Coruh Universitesi Cevre Miihendisligi BolIimii, Artvin

OZET

Hizlh bir blyUime sireci icerisinde olan Turkiye’de, endistriyel, kentsel ve tarimsal faaliyetlerin yol
actigl su kirliligi ve su ihtiyaci giderek artmaktadir. Su kaynaklari giderek azalmakta, buna paralel
olarakta su sorunu giderek artmaktadir. Diinya lzerinde su kaynaklari esit olarak dagilmamistir.
Tirkiye'nin de iginde bulundugu Ortadogu bolgesinde su kaynaklari ve yagis oranlar dinya
ortalamasinin altinda kalmaktadir. Kisi basina diisen yillik su miktarina gore tlkemiz su azligi yasayan
bir iilke konumundadir. Kisi basina diisen yillik kullanilabilir su miktari 1519 m?® civarindadir. Bu
nedenle, mevcut su kaynaklarinin korunmasi 6nem arz etmektedir. Bu calismada, Tirkiye’nin su
potansiyelinin mevcut durumu genel hatlariyla tartisiimistir. Yasamsal kaynagimiz olan suyun
Ulkemizdeki ortalama potansiyeli mevcut verilerden yararlanilarak irdelenmistir.

Anahtar kelimeler: Su, su potansiyeli, su kaynaklari, Turkiye.

ABSTRACT

In Turkey, which is in the process of rapid growth, have been increasing caused water pollution and water demand by of
the industrial, urban and agricultural activities. Water resources is gradually decreasing, additional water problem is
increasing in parallel. Water resources are not evenly distributed over the globe.In the Middle East including Turkey, water
resources and rainfall rates below the world average. According to the amount of water per capita, Turkey is a country
that suffering from water scarcity. The amount of water available per capita is about 1519 m>. Therefore, it is important to
protect existing water sources. In this study, in general have been discussed current state of Turkey's water potential the
mean potential examined using the available data.

Key words: Water, water potential, water resources, Turkey.
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NiKSAR (TOKAT) HAVZASI’NIN JEOTEKTONIGI VE COKELIM TARIHI

Geotectonics and Depositional History of Niksar Basin, Tokat, Turkey
SYED Mobasher Aftab?, Baki CANiK?

1401-9740 82 Ave. NW, Edmonton, AB, T6E 1Y5, Canada
2Ankara Universitesi Jeoloji Miihendisligi Bolimii, 06100 Tandogan, Ankara.

OZET

Ozet Niksar (Tokat) havzasi Kuzey Anadolu Fay Zonu (KAFZ)'nda yer almakta olup, dogu-bati yonli g
alt zonla karakterize edilir. Bunlar a) Ladik-Niksar-Bereketli Fay Zonu (LNBFZ), b) Hanyeri-Gokgebel Fay
Zonu (HGFZ) ve c) Kelkit Vadisi Fay Zonu (KVFZ)'dur. 500 m’den fazla derinlige sahip Niksar Vadisi,
kuzey ve giineyde LNBFZ ve KVFZ ile sinirlanmistir. KAFZ, sag yonlU dogrultu atimli Arap Blogu’nun
batiya dogru hareketiyle Ege-Anadolu Blogu’nun kaymasi sonucu gelismistir. KVFZ'nin kuzey ve gliney
bolimlerindeki kaya birimleri, Pontid ve Anatolid olarak isimlendirilen litostratigrafik ve yapisal
paternlerle temsil edilirler. Bu kayalar Paleozoyik yasli sistlerdir. Alt Jura’da riftlesme ve blok faylanma
sonucu Kuzey Neotetis agilmis ve cakiltasi ve kumtasindan ibaret kalin bir sedimanter istif ve sin
sedimanter volkanitler ¢ékelmistir. Bu istifin {izerine, derin agik denizel ortamda Ust Jura-Alt Kretase
yash kiregtaslar ¢dkelmistir. Ust Kretase yasl killi kiregtasi, andezitik tiiflerle ara katmanl olarak pelajik
bir ortamda depolanmistir. Ust Maestrihtiyen yash pelajik marn ve gamurtasi, Ust Maestrihtiyen—Alt
Paleosen esnasinda kirintili kiregtasinin ¢okelmis oldugu yerde depolanmistir. Son litolojik istifin
¢Okelimi, flis daha yash formasyonlarin lizerine uyumsuz olarak depolanmasi sirasinda Alt Liitesiyen’de
baslamistir. Daha sonar, Ust Liitesiyen yasl andezitik ve bazaltik kayaglar flisi 6rtmistiir. Anatolid’de,
Niksar’'in glineyinde Paleozoyik yash sistler Kretase yash ofiyolitik serilerin izerine bindirmistir. Alt
Liuesiyen yash flis ofiyolilerin (izerinde uyumsuz olarak ¢okelmistir. Volkanik bres, Ust Litesiyen
sirasinda daha yagh birimlerin tamamini 6rtmdastr.

Anahtar kelimeler: Pontid, Anatolid, litostratigrafik ve yapisal patern, Niksar, Tokat, Ttrkiye.

ABSTRACT

The Niksar Basin of Tokat District, located in the middle part of North Anatoian Fault Zone (NAFZ), is characterized by
three east-west trending fault sub-zones. They are a) Ladik-Niksar-Bereketli Fault Zone (LNBFZ), b) Hanyeri-Gokcebel Fault
Zone (HGFZ) and c) Kelkit Valley Fault Zone (KVFY). More than 500 meters deep Niksar Valley Depression is bounded by
LNBFZ and KVFZ to the north and south respectively. The NAFZ was developed due to shifting of Aegean-Anatolian Block
toward west in respect of Arab Block with right lateral strike slip displacement. The rock units in the northern and southern
parts of KVFZ represent two distinct lithostratigraphic and structural patterns namely Pontid and Anatolid respectively.
These rock units were deposited on Palaeozoic schists basement. In Pontid during Lower Jurassic the North Neo-Tethys
opened due to rifting and block faulting and a thick sedimentary sequence of conglomerate, sandstone and
synsedimentary volcanics were deposited. Above this sequence, limestone of Upper Jurassic - Lower Cretaceous deposited
in deep open marine environment. The Upper Cretaceous clayey limestone, interbeded with andesitic tuff deposited in
pelagic environment. In Upper Maastrichtian pelagic marl and mudstone deposited where as detrital limestone deposited
during Upper Maastrichtian - Lower Palaeocene. Deposition of the last lithological sequence started in Lower Lutetian
during which flysch unconformably deposited over the older formations. Later andesitic and basaltic rocks of Upper
Lutetian cover the flysch. In Anatolid, to the south of Niksat the Palaeozoic schists were thrusted over the Cretaceous
Ophiolitic Series. Lower Lutetian flysch deposited unconformably over the ophiolites. The volcanic breccia covered all the
older formations during Upper Lutetian. Key words: Pontid; Anatolid; lithostratigraphic and structural pattern, Niksar
basin; Tokat

Key words: Pontid, Anatolid, lithostratigraphic and structural pattern, Niksar, Tokat, Turkey.
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CEVRE SORUNLARI VE MERSIN AKKUYU NUKLEER ENERJI-GUC SANTRALI
LISKILERI

Environmental Problems and Mersin Akkuyu Nuclear Power Plant Relations
Halil KUMBUR, Gamze KOYUNCU, Habibe Elif GULSEN

Mersin Universitesi Cevre Miithendisligi B&liim{i, 33343 Yenisehir, Mersin

OZET

Enerji, insanlarin saghkh ve rahat bir yasam siirmesi igin gerekli olan, sanayilesme, kentlesme ve hizli
nifus artisina paralel olarak teknoloji kullanimini da zorunlu kilan tiiketimi durmadan artan temel bir
ihtiyactir. Glinimuzde enerji tiiketimi Glkelerin gelismislik diizeyinin bir géstergesidir. Diinya’da enerji
tiiketiminin % 901 fosil yakitlar olarak adlandirdigimiz komiir, dogal gaz ve petrolden karsilanmaktadir.
Fosil yakitlarin rezervlerinin sonlu olmasi, Uretimlerinin pahali olmasi, hava, su vb. yogun cevre
sorunlari yaratmasi, hava kirletici gazlarin salinimlarinin kiresel isinma ve iklim degisikligine neden
olmasi, yenilenebilir ve alternatif enerji kaynaklarinin Gretimini, kullanimini ve sidrdurilebilirligini
zorunlu hale getirmektedir. Bu arastirmada; Enerji kaynaklarinin Diinya ve Turkiye’deki potansiyelleri,
enerji sektoriinden kaynaklanan gevre sorunlari, Nikleer enerji ve Mersin Akkuyu’ya yapilmakta olan
nikleer gii¢ santralinin ¢evre ve canlilar Gzerindeki olasi etkileri ve kisa, orta, uzun vadede yapilmasi
gerekenler ortaya konulmustur.

Anahtar kelimeler: Nukleer santral, gevre, insan sagligl, yenilenebilireneriji.

ABSTRACT

Energy is necessary for people to take a healthy and comfortable life, industrialization, urbanization and in parallel rapid
population growth, in the use of technology is a basic need which requires an ever-increasing consumption. Today, energy
consumption is an indicator of the level of development of countries. 90% of energy consumption in the World are met by
fossil fuels which is called such as coal, natural gas and oil. Because of having an end of fossil fuel reserves, expensive
production, creating intensive environmental problems for air, water etc., air pollutant emissions of gases that cause
global warming and climate change, production, use and sustainability of renewable and alternative energy resources are
imperative. In this study, the potential of energy resources in Turkey and in the world, environmental problems resulting
from the energy sector, potential impacts on the environment and living organisms of nuclear energy and Mersin Akkuyu
nuclear power plant which is in under construction and needs to be done in the short, medium and long-term basis have
been introduced.

Key words: Nuclear power plants, environment, human health and renewable energy.
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SU KAYNAKLARININ KIRLILIK ETMENLERI VE KIRLILIGI ONLEME
STRATEJILERI

Pollution Factors and Pollution Prevention Strategies of Water Resources
Melike YALILI KILIC

Uludag Universitesi Cevre Miihendisligi Bolimi, 16059-Goriikle-BURSA

OZET

Yerylziinin bilyik bir kismini olusturan su, yasamin temel 6gelerinden biridir. Hayatin ve canhligin
surdurulebilirligi suyun varligina baghdir. Su kaynaklari, insan ve ekosistem saghgi,kullanimi, ekonomik
kalkinma, enerji Uretimi, ulusal giivenlik i¢in oldukga 6nemli ve vazgecilmezdir. Su, atmosfer icinde
siirekli bir déngii halindedir. insanlar, ihtiyag duyduklarinda suyu bu dogal déngiiden alip kullanirlar ve
tekrar ayni dénglye geri verirler. Bu dogal slire¢ igerisinde suya her turli zararh madde karisarak,
suyun fiziksel, kimyasal, bakteriyolojik, radyoaktif ve ekolojik 6zelliklerini olumsuz yonde degistirerek
su kirliligine neden olurlar. Diinya Uzerindeki su kaynaklarinin ancak %2,5'i tath su olup, bu su
kaynaklarinin sonsuz bir kaynak gibi kullanilarak kirletilip tiiketilmesi, 6nemli oranlarda azalmasina
sebep olmaktadir. Hizla artan nifus, suyu bilingsiz kullanma, plansiz kentlesme, kentsel, tarimsal ve
enddstriyel Kkirlilik ve kiresel isinmayla birlikte su kaynaklari Gzerindeki baski her gegen giin
artmaktadir. Su kaynaklarindaki kirlenme, sularin igme veya kullanma gibi amaglarla kullaniimasi
sonucunda, insan sagligi ve beraberinde hayvan ve bitki saghgn tehlikeye girmekte, gcevre estetigi
olumsuz yonde etkilenmektedir. Bircok bulasici ve salgin hastaligin kaynagi, patojen iceren su
kaynaklaridir. Bu nedenle patojenlerin uzaklastirilabilmesi icin sular dezenfekte edilmektedir.
Dezenfeksiyon isleminin yapilmamasi ya da yetersiz kalmasi durumunda gesitli salgin hastaliklar insan
sagligini tehdit etmektedir. Aritma tesislerinin kurularak, isletilmesi, nifus artisinin sinirlandiriimasi,
insanlarin bilinglendirilmesi, su kaynaklarinin korunmasi igin iyi politikalarin gelistirilmesi gibi su
kaynaklarinin kirlenmesini 6nleyecek tedbirlerin alinmasi ile, sinirli bir dogal kaynak olan suyun,
kirlenmeden verimli ve etkin bir sekilde kullanilmasi saglanmis olacaktir. Bu g¢alismada, su
kaynaklarinin kirlenme nedenleri incelenmis ve su kaynaklarinin kirlenmesinin sonuglari tzerinde
durulmustur. ilave olarak, su kaynaklarinin kirlenmesini dnleyici tedbirler ele alinmistir.

Anahtar kelimeler: Kirlenme, kirliligi 6nleme, su kaynaklari, strateji.

ABSTRACT

Water is one of fundamental mutual elements for life, covers a large part of the earth. Sustainability of life and liveliness
depend on the existence of water. Water resources are considerably significant and necessary for people and ecosystem
health/usage, economic development, energy generation and national security. Water is in a continuous loop in the
atmosphere. People get and use water from this loop when they need and give back to the same loop. All kinds of harmful
substances mingle to the water and cause the water pollution by changing physical, chemical, bacteriological, radioactive
and ecological features of water in this natural process. The fresh water is 2,5% of water resources on earth and usage
and pollution of this fresh water as an endless source cause to reduction of significant proportions. The pressure on water
resources have increased by rapidly increasing population, unconscious water using, unplanned urbanization, municipal,
agricultural and industrial pollution, global warming day by day. The pollution of water resources give hazard to the
human, animal and plant health and cause the negative impacts on environment. The source of many infectious and
epidemic diseases is water resources which containing the pathogens. Therefore, water is disinfected for the removal of
pathogens. The various epidemic diseases threaten the human health due to the inadequate disinfection. The water can be
used efficiently by taking the measures, such as establishment and operation of treatment plants, limiting the population
growth, awareness of people, development of better policies for the protection of water resources. In this study, the
causes of contamination of water resources and the of this pollution are examined. In addition, the water pollution
prevention measures are discussed.

Key words: Pollution, pollution prevention, water resources, strategy.
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IKLiM DEGISIKLIGININ SU KAYNAKLARI UZERINE ETKISI

Climate Change Effects on Water Resources
Emrah YILMAZ, Feyza Nur KAFADAR, Abdurrahman ESEN, Bayram Kagan BAL

Gaziantep Universitesi Biyoloji Béliimii, Gaziantep

OZET

Bu calismada suyun 6nemi Uzerinde durulmus, kiresel isinma ve iklimin su kaynaklari Gzerindeki
etkisinin vurgulanmasi amaglanmistir. Su canlilarin vazgegilmez ihtiyaglarinin basinda gelir. insanoglu
icin her zaman 6nemini korumustur. Su ile iklim birbiriyle yakin iliski icinde olup, belirli yoreler, bazi
yillar kuraklik yasarken bazen de yagish dénemler gegirmistir. iklimin yagish dénemlerinde su
kaynaklari artis gosterip, kurak dénemlerinde ise azalma gostermektedir. Diinyayi tehdit eden kiiresel
isinma, farkh bolgelerde farkli sekillerde kendini hissettirmeye baslamigtir. Saglik ve besin Uretimi
yaninda, enddstri ve sirdirilebilir ekosistemler igin vazgecilemez olan su kaynaklarina kiresel
iIsinmanin etkide bulunmasi kaginilmazdir. Kiresel i1sinma su kaynaklarinin 6nemini arttirmakta ve
diinyanin pek c¢ok bolgesi ¢ollesme riski ile karsi karsiya geleceginden suyun 6nemi daha da
artmaktadir. Kiresel isinmanin en 6nemli sonuglarindan biri olan su kaynaklarinin azalmasi,
surdurilebilir yagsami engelleyecek boyutlara ulagmaktadir. Yasam icin vazgecilmez dogal kaynak olan
ve Onemi artarak stratejik kaynak haline gelen su olmadan canlilarin hayatlarini devam ettirmeleri
olanaksizdir. Kiresel isinma ve iklim degisikliginin en 6nemli sonuglarindan olan su kaynaklarinin
azalmasi, cevresel etki yaninda sirdirilebilir yasami engelleyecek boyutlara ulasmaktadir. Su
kaynaklarina dogrudan ve dolayli etkide bulunan kiresel isinma, su ve su kaynaklarinin énemini daha
da arttirmaktadir. Kiiresel 1sinma sonucu su kaynaklarinda ciddi sorunlar yasanmakta olup tarim ve
orman Urilnlerinde azalisa, enerji sikintisina, kiyi kesimlerden i¢ kisimlara dogru nifus hareketine
neden olmasi beklenmektedir. Sonug olarak; su canlilarin yasamini devam ettirebilmeleri icin hayati
6nem tasimaktadir. Su kaynaklarinin korunmasi ve bu konuda acil tedbirlerin alinmasi gerekmekte ve
halkimizin bu konuda bilinglendirilmeleri gerekmektedir.

Anahtar kelimeler: Kiiresel 1sinma, su kaynaklari, kuraklik, iklim.

ABSTRACT

This study focuses on the importance of water, and to emphasize the effect of global warming on water resources and
climate. Water is the one of indispensable need for live. It has always maintained its importance for mankind. Water is in
closely connected with climate, some specific regions have sometimes dry period, and sometimes rainy period. Water
resources increase during rainy periods, inversely decrease during the dry period. Global warming which is threatened the
world, began to show itself in different ways in different regions. Besides health and food production, it is inevitable that
global warming effect on water resources which is essential for ecosystem. Global warming increases the importance of
water resources and many regions in the world faced with the risk of becoming desert. Thus, the importance of water will
be increasing in the future. Depletion of water resources which is one of the most destructive consequences of global
warming, is preventing sustainable life. Organisms can not continue their live without water which is indespensable to life
and increasing the importance that become strategic resource. Deplation of water resources impact on sustainable life
beside impact on environment. The direct and indirect impacts of global warming on water resources, increase the
importance of water and water resources. It is expected that serious problems with water resources and depletion of
agricultural lands, forests, energy shortage and immigration to inland from coast as a result of global warming. As a
result, water is vital to keep on living. Water resources need to be protected. Therefore, precautions should be taken
immediately and people should be made aware about it.

Key words: Global warming, water resources, drought, climate.
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SU KIRLILIGININ CEVRE VE INSAN SAGLIGINA ETKILERI

The Effects of Water Pollution on Human Health and Environment
Emrah YILMAZ, Feyza Nur KAFADAR, Abdurrahman ESEN

Gaziantep Universitesi Biyoloji Bélim{i, Gaziantep

OZET

Bu c¢alismada su kirliligi ve su kirlilige neden olan faktorler belirtilerek, su kirliliginin insan saghgi
Gzerindeki etkilerinin vurgulanmasi amacglanmistir. Yerylzindeki sular, glinesin sagladigl enerji ile
siirekli bir déngi icinde bulunur. insanlar, ihtiyaglari icin, suyu bu déngiiden almakta ve kullandiktan
sonra tekrar ayni dongliye iade etmektedirler. Bu siireg sirasinda suya karisan maddeler, suyun fiziksel,
kimyasal ve biyolojik 6zelliklerini degistirmekte ve “su kirliligi” olarak adlandirilan durum ortaya
cikmaktadir. Su kirlenmesi, su kaynaginin fiziksel, kimyasal, bakteriyolojik, radyoaktif ve ekolojik
ozelliklerinin olumsuz yonde degismesiyle olmaktadir. Ayrica; dogada ve suda dogal olarak var olan
kalsiyum, sodyum, demir, manganez gibi minerallerin derisiminin asiri artisi da kirlilik nedeni olarak
gorilmektedir. Su kirliligi, kiiresel olarak biyik bir sorun oldugu gibi, birgok 6lim ve salgin hastalik
olaylarinin nedeni olarak goriilmektedir. Glinde 14.000 insan dogrudan veya dolayli olarak su
kirliliginin neden oldugu hastaliklar sonucunda yasamini yitirmektedir. Sularin kirlenmesi, insanlari,
hayvanlari, bitkileri ve gevre estetigini olumsuz yonde etkilemektedir. Kirli sularla insan ve hayvan
sagligl tehlikeye girmekte, bitkilere hayat tanimamaktadir. Su kirliligi, cesitli amaglarla kullaniimasiyla
insan saghgini olumsuz etkilemektedir. Bircok bulasici ve salgin hastaligin kaynagi patojen iceren su
kaynaklaridir. Bu nedenle patojenlerin uzaklastirilabilmesi icin sular dezenfekte edilmektedir.
Dezenfeksiyon isleminin yapilmamasi ya da yetersiz kalmasi durumunda cesitli salgin hastaliklar insan
sagligini tehdit etmektedir. Sonug olarak; su canhlarin yasamini devam ettirebilmeleri icin hayati 6nem
tasimaktadir. Sularin kirliliginin 6nlenmesi ve bu konuda acil tedbirlerin alinmasi gerekmekte ve
halkimizin bu konuda bilinglendirilmeleri gerekmektedir.

Anahtar kelimeler: Su kirliligi, evre, insan saghgi, dezenfeksiyon.

ABSTRACT

This study focuses on effects of water pollution on human health by indicating water pollution and factors that cause of
pollution. Water on earth is in a continuous loop with the energy provided by the sun. People get water in this loop for
their needs and then give back after using. During this process substances that mixed with water cahanges physical,
chemical and biological features of water and water pollution occurs. Water pollution occurs by having adverse change in
its physical, chemical, bacteriological, radioactive and ecological properties. Additionaly, increment of concentration of
minerals like calcium, sodium, iron, manganese that are exist in nature is cause of pollution. Water pollution is a major
problem globally, and cause of many deaths and epidemics. Every day 14000 people die because of diseases due to water
pollution directly or indirectly. Water pollution has negative effect on people, animals, plants, and the aesthetics of the
environment. Polluted waters imperil human and animal health does not let the plants live. Polluted water has negative
impact on human health by using for variety of purposes. Pathogenic resources of water source are reason of infectious
and epidemic disease. For this reason, water is disinfected to clean the pathogens up .Various epidemics are serious threat
to human healt if water does not disinfect or deficent in disinfection. As a result, water is a vital to keep on living for living
beings. Water pollution prevention and emergency measures must be taken and in this regard, people should be made
aware about it.

Key words: Water pollution, environmental, human health, disinfection.
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CIMENTO VE BETONUN GEVREYE ETKISi

The Effects of Cement and Concrete to Environment

Dilek OZGUN?, Serden BASAK?, Ozer CINAR3

IKahramanmaras Siitgti imam Universitesi Biyomiihendislik ve Bilimleri, Kahramanmaras
2Kahramanmaras Siitcli imam Universitesi Cevre Mithendisligi Bolimii, Kahramanmaras
3Uluslararasi Saraybosna Universitesi Biyolojik Bilimler ve Biyomiihendislik Programi, Bosna-Hersek

OZET

Beton; agrega (kum ve c¢akil karisimi), cimento ve su igeriginden olusmaktadir. Kalker taslarinin ve kilin
ylksek sicaklikta isitilip 6gutllmesiyle ortaya ¢ikan gimento ise beton yapiminda baglayici madde
olarak kullanilmaktadir. Glinimiizde gelisen yasam kosullariyla birlikte altyapi ve Gstyapi gereksinimi,
beton ve ¢imento kullanimini artirmistir. Ancak gcimento ve betonun Uretimiyle gliriiltd, atik gazlar, toz,
toksik ve alerjen maddeler agiga ¢ikabilmekte, kullanimlari sirasinda ise ¢cimento ile beton alici ortama
karisabilmekte ve dolayisiyla cevreye zarar verebilmektedir. Teknolojinin hizla ilerledigi glinimuzde,
insanlik icin 6nem arz eden ¢imento ve betonun Uretimi ile kullanimi sirasinda cevreye zarar
vermemesi igin ihtiyag duyulan énemlerin alinmasi gerekmektedir. Alinacak 6nlemler ¢imento ve
betonun gevreye muhtemel etkilerinin en aza indirilmesinde biytik katki saglayacaktir.

Anahtar kelimeler: Beton, ¢imento, su kirliligi, hava kirliligi, cevre.

ABSTRACT

Concrete consists of aggregate (sand and gravel), cement and water. The cement, which arises from grinding and heating
in high temperature of limestone and clay, is used as the binder substance in the concrete production. In recent years, the
requirement for better living conditions generated a need for aerial and underground structures. This increased the usage
of concrete and cement. However, the production of cement and concrete produces noise, waste gases and dust and toxic
and allergenic substances. The usage of cement and concrete may cause serious environmental damage. In the present
time, essential precautions are elementary while working with cement and concrete, which are important for humanity, in
order to prevent harm to the environment. These precautions will surely contribute greatly towards reducing the possible
harmful effects of cement and concrete to the environment.

Key words: Concrete, cement, water pollution, air pollution, environment.
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BIRLESIK KANALIZASYON SEBEKESI VE GEVRESEL ETKILERI

Combined Sewerage System and Its Environmental Effects
Serdar KARATAS?, Nurtag KARATAS?, ibrahim YENIGUN3

Dicle Universitesi, Diyarbakir
2Frat Universitesi Mithendislik Fakiiltesi, Mithendislik Bolimii, Elazig
3Dicle Universitesi Teknik Bilimler Meslek Yiiksek Okulu, Diyarbakir

OZET

Halk saghg bakimindan atiksularin yerlesim alanlarindan uzaklastirildigi atiksu kanalizasyon
sebekelerinin, yagisli mevsimlerde isletimi arastirilmistir. Kanalizasyon sebekeleri, islevsel olarak ayrik
ve birlesik kanalizasyon sebekesi olmak Uzere ikiye ayrilmaktadir. Yapilan arastirma neticesinde,
birlesik kanalizasyon sebekelerinin 6zellikle yagisli mevsimlerde, yerlesim alanlarinda, kanalizasyon
sebekesinde, atiksu aritma tesislerinde ve alici su ortamlarinda gesitli problemlere neden oldugu tespit
edilmistir.

Anahtar kelimeler: Birlesik kanalizasyon sebekesi, yagmur suyu, alici su ortamlari.

ABSTRACT

The operation of waste water sewerage Networks that removed of waste water from residential areas in terms of public
health was investigated during the rainy season. Sewer networks functionally divided into discreteand combined sewerage
system. As a result of there search made the following determinations. Combined sewerage networks in the residential
areas, in the sewerage networks, in the waste water treatment plant and in the receiving water environments leads to
problems especially during the rainy season.

Key words: Combined sewerage system, rain water, receiving water environments.
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URMU GOLU’NUN KURUMASININ YERLESIM ALANLARI UZERINE ETKiS

The Effects of Drying up of Urmu Lake on Residental Fields

Mehdi Ebrahimi VAYEGHAN

istanbul Teknik Universitesi Miihendislik Fakiiltesi Bilisim Enstitiisii, Ayazaga Kampiisii, Maslak-34469,
istanbul

OZET

Diinyanin ikinci tuzlu goli olarak kabul edilen Urmu G&li iran'in kuzeybatisinda yer almaktadir. Gél
elliden fazla adaya ve nadir balik tiirlerine ev sahipligi yapmaktadir. Son yillarda, Urmu Golu Uzerine bir
kopri inga edilmis ve bolgedeki sehirlerin elektrik ihtiyacini saglamak igin, géle yakin nehirler tizerinde
seksenden fazla baraj ve hidroelektrik santral yapilmistir. Jeomorfolojik agidan yapisal hasarlar
incelendiginde, bu bdlgede yer alti katmanlarinin ¢oklisi sonucu Urmu GolU’nin giderek siglastigl ve
kurumak tzere oldugu gézlenmistir. Bu sunumda, Urmu Go6li’'niin kurumasinin bolgedeki sehirlere ve
konutlara zararl etkileri tartisilacaktir.

Anahtar kelimeler: Urmu Gdli'nde kuruma etkisi, hidroelektrik santral, yerlesim alani, iran.

ABSTRACT

The effect of drying up of Urmu Lake on residential regions. Urmu Lake, considered as the world’s second salty lake, is
located in the northwest of Iran. It has more than fifty islands and is a home for rare fish species. During the last years, a
bridge was built over Urmu Lake and with the purpose of supplying the electricity needs of the regional cities, more than
eighty dams and hydroelectric power plants have been made across the rivers flowing into the lake. Geo-morphologically
looking into the structural damages, it could be seen that underground layers in this region are faced with collapse and
Urmu Lake is gradually becoming shallower and is about to dry up. In this article, the harmful effects of drying up of Urmu
Lake on regional cities are discussed.

Key words: Dry up effect in the Urmu lake, hydroelectical power plant, residental field, Iran.
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KITRELI (NiGDE) JEOTERMAL SULARININ HIDROJEOKIMYASAL
OZELLIKLERININ INCELENMESI

Hydrogeochemical Investigation of Kitreli (Nigde) Geothermal Waters
M. Yilmaz EMRE?, ibrahim COPUROGLU?, Mustafa AFSIN®

yildizlar SSS Holding Metalik Madenler Genel Muduirliigii, Ankara
2Nigde Universitesi Jeoloji Miihendisligi Blimii, Kampiis, 51240 Nigde
3Aksaray Universitesi Jeoloji Miihendisligi Béliimii, Kampiis, 68100 Aksaray

OZET

Bu calismanin amaci, Kitreli jeotermal alani (Nigde) (KJA) ve c¢evresindeki jeotermal sularin
hidrojeokimyasal 6zelliklerini agiklamaktir. Bu kapsamda, KJA'da tektonizma ve volkanizmaya bagli
olarak agiga ¢ikmakta olan soguk ve sicak sulardan érnekler alinmis olup, sularin pH, sicaklik, elektriksel
iletkenlik (EC) ve CO, gaz! degerleri su noktalarinda élgiilmistiir. inceleme alaninda bulunan jeolojik
birimler genel olarak magmatik kayaglardan meydana gelmektedir. S6z konusu &rneklerin kimyasal
analiz sonuglari farkli grafikler yardimiyla degerlendirilmistir. inceleme alanindaki sularin tipleri Kitreli
jeotermal ve soguk sularinda Ca-Na-SO, tipinde, Kirkgdzler, Melendiz gayi, llisu soguk suyunda Ca-Na-
HCOs; Ihsu sicak suyunda ise Na-Ca-HCOj; bicimindedir.

Anahtar kelimeler: Jeotermal sular, hidrojeokimya, su tipi, Kitreli, Nigde.

ABSTRACT

The purpose of this study explains the hydrogeochemical properties of the thermal waters in Kitreli geothermal area
(Nigde) (KJA) and the surrounding area. In this context, examples of cold and hot waters have been taken depending on
the tectonics and volcanism in an emerging KJA, water pH, temperature, electrical conductivity (EC) and the values of CO:
measured at the water points. Geological units in the study area generally consists of magmatic rocks. The results of
chemical analysis of the Examples was evaluated with different graphs. Types of Kitreli geothermal waters and cold waters
of the study area is Ca-Na-SO0s type; Kirkgézler, Melendiz tea, llisu cold water is in the form of Ca-Na-HCOs; llisu hot water
is in the form of Na-Ca-HCO:s.

Key words: Geothermal waters, hydrogeochemistry, water type, Kitreli, Nigde.
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ULKEMIZIN SU POTANSIYELi ACISINDAN DEGERLENDIRILMESI

Evaluation of Water Potential of Turkey
Melike YALILI KILIC

Uludag Universitesi Cevre Miihendisligi B6limii, 16059-Goriikle-BURSA

OZET

Yasamsal faaliyetlerin gerceklesmesi icin gerekli olan su, canlilarin en temel ihtiyaglarindan biridir. Bu
faaliyetlerin strdirilmesi ise, herseyden 6nce yeterli, temiz ve kesintisiz su kaynaklarina sahip olmakla
mimkindir. Birlesmis Milletler Cevre Programi’na gére, diinyada 1,4 milyar km? su bulunmaktadir. Bu
suyun %97,5’i deniz ve okyanuslardaki tuzlu su, %2,5’i ise nehir ve gollerdeki tath sudur. Tatl sularin
%79’unu (tim sularin %2,39’u) buzullar, %20’sini (tum sularin %0,6’s1) yeraltisulari ve %1’ini (tUm
sularin % 0,03’U) yerUstl ve atmosferdeki sular olusturmaktadir. Kullanilabilir su miktarinin sinirh olusu
ve su kaynaklarinin dengesiz dagilimi, diinya (zerindeki su potansiyelinin yeterli olmadigini
gdstermektedir. Tiirkiye’nin toplam yenilenebilir su potansiyeli briit 234 milyar m? olup, tiiketilebilir
yeralti suyu potansiyeli 14 milyar m3, yeriistii su potansiyeli 98 milyar m* olmak Uzere, yillik ortalama
toplam 112 milyar m¥tiir. Bu miktarin 40.1 milyar m® 2003 yili itibariyla kullanima agilmis olup, bu
suyun %74’0 sulama sektoriinde, %15’i igme suyu sektoriinde ve %11’i ise sanayide kullanilmaktadir.
Yilda kisi basgi 1000 m¥{in altinda su kullanan iilkeler “su fakiri”, 1000-3000 m3 arasinda su kullananlar
“su kisiti” ceken ilkeler, 10000 m¥in (zerinde su tiketenler ise “su zengini” (lkeler olarak
nitelendirilmektedir. Buna gére kisi basina diisen kullanilabilir yillik su miktari 1519 m?* olan Tiirkiye, su
azhig yasayan bir ilke konumundadir. Tirkiye istatistik Kurumu (TUIK) verilerine gére, Tirkiye
nifusunun 2030 yilinda 100 milyon olacagi 6ngorilmiis ve kisi basina disen kullanilabilir su miktarinin
1120 m3/yil olacag ileri stirilmustiir. Bu calismada, Tirkiye’nin su potansiyeli verilmis ve tlkemizdeki
su sikintisinin nedenleri {izerinde durulmustur. ilave olarak su sikintisinin etkisini azaltma yollari
incelenmistir.

Anahtar kelimeler: Su kaynaklari, su sikintisi, su potansiyeli, Turkiye.

ABSTRACT

The water, one of the most basic thing to live, is required for the vital activities. Adequate, clean and uninterrupted water
resources is required for the continuation of these activities. According to the United Nations Environment Programme,
there is 1.4 billion km? water in the world. The 97.5% of this amount in sea and oceans as saline water and 2.5% of this
amount are located in streams and lakes as fresh water. 79% (2.39% of all water), 20% (0.6% of all water) and 1% (0.03%
of all water) of fresh water are located in glaciers, groundwater and water surface and the atmosphere, respectively. The
limited amount of available water and the uneven distribution of water resources show that there is inadequate water
potential in the world. The total gross renewable water potential of Turkey is 234 billion m?, the consumed groundwater
potential, the surface water potential and the yearly average total potential are 14 billion m?, 98 billion m3, 112 billion m?,
respectively. 40.1 billion m® water of this amount was opened for using in 2003 and 74%, 15% and 11% of water have been
used in irrigation, drinking and industry sectors. It has been defined the countries that used under 1000 m* of water per
person per year as “water poor”, from 1000 to 3000 m® of water per person per year as “water restriction” and 10000 m?
of water per person per year as “water-rich” countries. Accordingly, Turkey is in the scarcity of water with the annual
available water amount of 1519 m?per capita. According to the data of Turkish Statistical Agency (TSA), the population of
Turkey has been predicted as 100 million in 2030 and the amount of available water per capita has been asserted as 1120
m3/year. In this study, the water potential and the causes of water shortage of Turkey are given. In addition, the ways to
decrease the water shortage impacts are investigated.

Key words: Water resources, water shortage, water potential, Turkey.
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