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Yiizey suyu ile yeralti suyu arasindaki etkilesim, havza bazinda su yonetimi, havzalarin
biyojeokimyasal ve ekolojik durumlarina olan 6nemli etkilerinden dolayr son zamanlarda
giderek artan bir 6nem kazanmistir. Bu ¢alismada, Kirmir Nehri ile yeraltt suyu arasindaki
etkilesim hiyerarsik ve ¢ok dl¢ekli bir yaklasimla, havzanin fiziksel karakteristikleri (jeoloji,
jeomorfoloji, sayisal yiikseklik modeli vb.), su kalitesi, nehir i¢i dlglimler ve uzaktan algilama
Olgtimleri dikkate alinarak ¢aligilmustir. Kirmir Nehri, Ankara ili, Celtik¢i beldesi civarinda
bulunmakta ve dnemli su yapilan tarafindan kontrol edilmektedir. Jeolojik ve jeomorfolojik
bilgiler yardimiyla yeralti suyu ile ylizey suyu etkilesiminin gerceklestigi potansiyel alanlar
saptanmustir. Tespit edilen bu alanlar daha sonra yiizey suyu beslenim miktarinda ve sicakliginda
goriilen degisimlerin tanimlanabilmesi i¢in debi Sl¢timleri, farkli derinliklerde gergeklestirilen
sicaklik Olgtimleri gibi nehir igi Ol¢iim yodntemleriyle ve uzaktan algilama ile elde edilen
termal goriintiilerle arastirilmistir. Bu ¢aligamalara ek olarak, diisey hidrolik egimin zamanla
olan degisimini gozlemleyebilmek icin potansiyel beslenim yerlerine farkli derinliklerde
piezometreler yerlestirilmistir. Nehir yataginda farkli derinliklere yerlestirilen sicaklik dlgerler
ile diisey akimda zamanla gozlenen degisimlerin miktar1 belirlenmistir. Nehir boyunca ve nehir
civarindaki kaynak noktalarindan sicaklik, elektriksel iletkenlik, ¢ozliinmiis kati madde miktari,
tuzluluk orani, ¢6ziinmiis oksijen gibi su kalitesini gosteren arazi parametreleri Slgiilmiis, bu
veriler {lizerinden kiimeleme analizi yapilarak potansiyel kaynak noktalari belirlenmistir. Bu
hiyerarsik ve ¢ok 6lgekli yontem yeralti suyu ve yiizey suyu arasinda gozlenen etkilesimin yer,
yon ve miktarmim hizli ve etkili bir sekilde saptanmasina yardimci olmustur. Jeolojik yapi ve
nehir yatagindaki antropojenik degisimlerin yeralt1 suyu ile yiizey suyu arasindaki etkilesim
iizerinde dnemli etkileri oldugu saptanmustir.
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ABSTRACT

The exchange processes between surface water and groundwater have recently received
attention due to the important implications on the basin-scale water management as well as
biogeochemical and ecological status of watersheds. We investigated the exchange processes
between the Kirmir Stream — a controlled stream nearby the city of Ankara, Turkey - and
groundwater using a hierarchical multi-scale approach incorporating catchment physical
characteristics (geology, geomorphology, DEM etc.), water quality field parameters as well
as in-situ and remotely sensed measurements. Geological and geomorphological information
pinpointed potential stream reaches where the interaction could occur. The identified reach was
then investigated through in-situ measurements including differential discharge measurements,
temperature measurements at different depths (temperature sticks), as well as remotely-sensed
thermal images to identify discharge variations and temperature anomalies. Nested piezometers
were then installed at possible discharge locations to investigate the variation in the vertical
hydraulic gradient over time. Temperature probes installed at various depths into the streambed
for a period of time and helped to quantify temporal variations in vertical flow components.
Basic water quality field parameters (temperature, electrical conductivity, total dissolved solid
amount, salinity and dissolved oxygen) collected along the Kirmir Stream and nearby springs
were investigated through Cluster Analysis to identify potential source areas. This hierarchical,
multi-scale methodology provided an efficient and effective way to determine the locations and
the direction of groundwater and surface water exchange processes. It was found that geology
and channel modification exerted strong controls on the exchange processes.
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