Giinyiizii Havzasinin Hidrolojik Verilerin Degerlendirilmesi (Eskisehir-Sivrihisar)

Assessment of Hydrological Data from Giinyiizii Basin (Eskigehir- Sivrihisar)
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Kurak-yar1 kurak bolgelerde yeraltisulari ¢ogu zaman tek su kaynagidir ve tiiketilip kirletilmeyecek kadar
degerlidir. Sayisal ¢aligmalara ragmen bu bolgelerde su girisi hesaplari belirsizliklerle yiiklidiir. Bu ¢alisma ile
yar1 kurak karasal iklim ozellikleri gosteren, Eskisehir-Sivrihisar ilgesi giineydogusunda yer alan Sakarya ana
drenaj alani igerisindeki Giinyiizii havzasi hidrolojik verileri degerlendirilerek beslenim hesaplarinin dnemi
tartigtlmigtir.

Sicak su bilesenli, serbest-basingli-yaribasingli, karst, g¢atlakli, taneli akifer sistemleri gibi oldukga farkli
hidrojeolojik 6zellikler gosteren inceleme alaninda Paleozoik-Mezozoik yasli metamorfik kayaglar, Eosen yaslt
granitik kayaclar, Neojen yasl sedimanter kayaglar ve Kuvaterner yasl aliivyonlar yer alir. Sahada temel,
radyolorit, serpantinit, spilitik bazalt ve diyabazlarla baslar, bunlarin iizerine mikasist, kuvarsit, kalksist, mermer
istifi gelir. Kahverengi, bej, agik gri renkte izlenen mermerler yiizlerce metre kalinlikta devam eder ve genellikle
biitiin bu seriler iizerinde yer alir. Calisma alaninda genis yiizeyler kaplayan granitik ve volkanik kayaglar
ofiyolitik ve metamorfik temel kayalari keserek bugiinkii konumunu almistir. Genel olarak gecirimsiz ortam
olarak smiflandirdigimiz metamorfik sistler, granitik kayaclar ve diyabaz dayklarla sinirlanan mermerler sicak
ve soguk sular i¢in ana rezervuar kaya¢ niteligindedir ve havza igindeki c¢atlakli, karst ve taneli akifer
sistemlerinin beslenmesinde 6nemli rol oynamaktadir.

Biitce hesaplarinin dnemli bilesenlerinden yagis girdisi Sivrihisar, Giinyiizi (Kozagac1) meteoroloji istasyonu,
Yorme (Giimiiskonak) ile Ahiler DSI yagis istasyonunun yagis degerlerinden yararlanilarak hesaplanmustir.
Yagisin beslenmeye etki eden 6nemli faktorleri; yiikseklik, zaman, yagisin siddeti ve tiiriidiir. Yagis miktari
yiiseklikle artar. Kisa ve siddetli yagislar ve kar yagisi karstik alanlarda beslenmeyi dogrudan etkiler. Bu etki
calisma alaninda kaynak debi 6lgiimlerinde gozlenmistir. Cevre istasyonlarinin kotlari (m.) ile ortalama yillik
yagis miktarlart (mm) arasindaki iliski belirlendikten sonra Cografi Bilgi Sistemleri (CBS-GIS) tabanli ArcMap
9 (ESRI 2002) programi kullanilarak havzaya diisen yagis miktari, yiikseklik alan gruplandirmasi yapilarak,
havza genelinde 189 milyon m?*/yil olarak hesaplanmustir. Karstik alana diisen ortama yagis yiiksekligi ise 500
mm.dir. Ayrica ortalama yagistan eklenik sapma grafikleri gizilerek, 1991-1995 yillar1 aras1 kurak, 1995-2002
yillar1 arasinda yagisli doneme denk diistiigii goriilmiistiir.

Potansiyel ve ger¢ek buharlasma degerleri Penman, Turc yonteminden yararlanilarak hesaplanmistir. Buna gore,
yagisin % 85-88 ‘i gergek buharlasma sonucu yeniden atmosfere donmektedir. Yagisin ancak % 12-15 ‘i akisa
gecer. Akarsu baz akim Ol¢limlerinden, havzanin Sakarya nehrine bosalimi 100 milyon m3/y1l olarak
hesaplanmistir.  Sakarya havzasinin baslangicinda yer alan Sakarbasi karst kaynaklari igin yapilan biitce
hesaplarinda beslenim eksikligi komsu akiferlerden yanal beslenmelerle tamamlanmistir. Giinyiizii havzasi
akiferlerinin sahadaki gegirimsiz birimler olarak tanimlanan metamorfik ve magmatik kayaclarla sinirlandirildig
kabuliine gore; havza genelinde ortaya ¢ikan beslenme-bosalim arasindaki bosalima yonelik art1 deger (beslenme
eksikligi), mermerlerdeki dike yakin ¢atlak ve tabaka yiizeyi siireksizlikleri nedeniyle, yogun noktasal
beslenmeler, kar yagist ve bu nedenlerden dolayr buharlagsma yiizdesinin hesaplanandan daha diigiik olmasiyla
agiklanmustir. Yar1 kurak iklim 6zelligi gosteren havzada beslenim bosalim esitliginin saglanamayisi depolama
stiresinin uzunlugundan da kaynaklanmaktadir.
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ABSTRACT

Groundwater is mostly the unique water source in arid-semiarid regions of the world and it is so valuable not to
be over-drafted and contaminated. This study discusses the importance of recharge calculations using
hydrologic data obtained from the Giinyiizii Basin located in the Sakarya River catchment area at the SW of
Eskisehir-Sivrihisar.

The study area comprises Mesozoic metamorphic rocks, Eocene granite, Neogene sedimentary rocks and recent
alluvium where different hydrogelogical properties can be observed such as unconfined-confined-semi confined
karstic, fractured and granular aquifers together with elevated temperatures higher than cold waters. The
metamorphic basement begins with radiolarite, serpantinite, splitic basalt and diabases which are overlain by
micaschist, quartzite, calcschist and marble, where the thickness of brown, beige, light gray marble is more
than 100 meters and seen at the top of metamorphic series. This series is cut by granitic and volcanic rocks,
where the main marble aquifer is bordered by these impermeable intrusions at sides and by impermeable schists
at the bottom within the studied area.

Precipitation data, which are the main component of a water budget were obtained from local stations of the
region, such as Sivrihisar, Giinyiizii (Kozagaci) meteorological stations, Yorme (Giimiiskonak) and Ahiler DSI
(State Hydraulic Works) stations. Among the main recharge factors of precipitation are elevation, time, type and
intensity of rainfall. The amount of precipitation increases with altitude as expected. Short and heavy rainfalls
and snowmelts directly affect the recharge in this karstic area where reflections of these on spring discharge
rates have been observed in the study area. The amount of precipitation in basin , 189x10° m’/year, was
calculated by GIS and Arc-Map 9 applications after defining the precipitation vs altitude relationship. The mean
annual precipitation value of the karstic area was found to be 500 mm. Cumulative departure from annual
precipitation plots resulted that the periods from 1981 — 1985 and 1981-1985 was wet and dry seasons,
respectively.

Potential and actual evapotranspiration (ET) were calculated by the Penman and Turc methods. 85-88% of the
total annual precipitation turns back to the atmosphere through evapotranspiration and the rest 12 - 15 % flows
either as surface water runoff or percolates to form groundwater. In the study area and its vicinity, there are
stream gauging stations administered by EIEI (Electrical Works Investigation Management). Using runoff’
measurements of EIEI for the Sakarya River, base flow were found to be 10° m*/year, respectively. Based upon
these findings, the recharge is less than discharge in the Giinyiizii Basin. These results are similar to neighboring
basins that the excess of discharge had been explained by groundwater coming from neighboring aquifers. In the
Giinytizii Basin, the lack of calculated recharge can not be explained by the recharge from adjacent basins,
because of the impermeable aquifer boundary conditions. The most likely cause is the miscalculation of
evapotranspiration, where in fact the structural properties of marble such as vertical joints and fractures allow
fast percolation and reduces evapotranspiration. Another factor is the occurrence of recharge mainly from snow
melts at higher altitudes where evapotranspiration is minimum and long groundwater residence time.
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