YUKARI SAKARYA HAVZASINDA YERALTISUYU YAS DAGILIMININ CEVRESEL
IZLEYICILER iLE INCELENMESI
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Bu ¢alismada 15,366 km?lik drenaj alanina sahip olan Yukar1 Sakarya Havzasi’nda yeraltisuyu yas dagilimimin
belirlenmesi amaglanmustir. Yas dagilimmin belirlenmesinde baslica arag¢ olarak radyoaktif *H ve '*C izotoplar
kullanilmistir. Havzada ortalama yillik akarsu bosalimi 21.1 m?/s (43.3 mm/yil), alansal ortamala yagis 396 mm/yil,
alansal ortalama buharlagma-terleme kaybi Turc yontemine 348 mm/y1l olarak belirlenmistir. Havzanin basit hidrolojik
biitcesi degiskenlerin hata sinirlar iginde dengede goriinmektedir. Caligma alanindaki en yiiksek verimlilige sahip
akiferler Gokgeyayla, Akpmnar ve Seydiler Formasyonlarinda yer almaktadir. DSI verilerine gore, havzada bosalan
kaynaklarin ortalama debileri toplam1 yaklagik 25 m?/s dir.

Durayli izotop igeriklerine gore incelenen yeraltisuyulariin énemli bir bolimii +10 déteryum fazlasi degeri ile
Kiiresel Meteorik Dogrusu’na uyum gostermektedirler. Havzanin giineyindeki daglik kesime ait 6rnekler ise déteryum
fazlas1 degeri Antalya Meteorik Su Dogrusu (+16) iizerinde yer almaktadir. Sinirli sayidaki bazi yeraltisuyu 6rnekleri
buharlasma dogrusu (del2H = 4.2 * del180 - 27.5) {izerinde yer almistir. Calisma alan1 i¢in del180-yiikselik degisimi
0.36%0 VSMOW/100 m olup, yeraltisuyu 6rneklerinin ortalama beslenme alan1 yiikseltileri 1250 m ile 1500 m kotlar1
arasindadir. Bu yiikselti araliginda agirlikli olarak Triyas-Kretase yasli karstik Gokceyayla Formasyonu
yiizeylenmektedir.

Calisma kapsaminda belirlenen *H ve *C model yaslar1 incelenen érneklerinin énemli bir boliimiiniin geng ve
yasli sularin karigtmindan olustugunu gostermektedir. *H model yaslar bir kag yiiz y1l dolayinda, NETPATH bilgisayar
kodu ile hesaplanan “C model yaslari ise 5 bin ile 10 bin yil arasinda degisen degerlere sahiptir. Yeraltisuyu
orneklerinde geng ve yasli su bilesenlerinin karisimindan dolayi geng sular i¢in olduklarindan daha yasli 3H model
yaslari, yasli sular i¢in ise olduklarindan daha geng '*C model yaslari elde edilmistir. *H ve "“C model yaslarmin alansal
dagilimi sistematik bir degisim gostermemektedir. Bu durum jeolojik-hidrojeolojik yapmin karmasikligindan
kaynaklanmaktadir.
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This study aims to investigate the groundwater age distribution in the Upper Sakarya Basin that covers an area
of 15,366 km?”. The radioactive *H and “C isotopes have been used as the main tools for age distribution. The long-term
mean values of streamflow and precipitation were found to be 21.1 m*/s (43.3 mm/year) and 396 mm/year, respectively.
The mean evapotranspiartion loss based on Turc method were determined as 348 mm/year. The simple hydrologic
budget appears to be in balance within the margin of analytical uncertainty associated with the variables used. The
Gokceyayla, Akpinar and Seydiler formations constitute the productive aquifers in the basin. Total of mean discharge of
karst springs is 25 m*/s according to measurements of State Hydraulic Works (DSI).

Many of the groundwater samples are located around the Global Meteoric Water Line with deuterium excess of
+10 VSMOW whereas, a few samples from the southern mountainous sector fits on the Antalya Meteoric Water Line
with deuterium excess value of +16 %0 VSMOW. Limited number of samples appears to fit an evaporation line (del2H
= 4.2 * dell80 - 27.5). The del180 lapse rate is 0.36%0 VSMOW per 100 m. Based on del18O contents, the mean
recharge area elevation of the majority of samples were found to range between 1250 m and 1500 m. This elevation
range is occupied mainly by the Trias-Cretaceous aged Gokceyayla formation characterized by well-developed karst.

The *H and "“C model ages obtained from samples suggest a mixture of young and old groundwater
components. The *H model ages were found to be in the order of several hundred years while the "“C model ages range
between 5,000 and 10,000 years. Because of the mixing between old and young components, the *H model ages tend to
be older while, the “C model ages calculated by NETPATH software tend to be younger. *H and "“C model ages do not
show a systematic spatial distribution probably because of the complex geologic-hydrogeologic structure of the basin.
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