YAPAY YERALTI SUYU BESLENIMIi:
KUCUK MENDERES HAVZASI’NDAN BiR ORNEK

Ayse Peksezer' ve Hasan Yazicigil®
!'Golder Associates (Turkey) Ltd. Sti., Hollanda Cad. 691. Sok. Vadi Sitesi No.4, 06550, Ankara, Tiirkiye,
apeksezer@golder.com,
Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Boliimii 06531, Ankara, Tiirkiye.

Yeraltisuyu en onemli tatli su kaynaklarindan biridir. Son yillarda gozlenen niifus artigi, hizlanan endiistriyel
aktiviteler ve bunlarin yaninda yagislarin azalmasi ve yiizey suyu kaynaklarmin kirlenmesi; yeraltisuyunun igme,
kullanma, tarimsal sulama ve endiistriyel amaglarla kullanilmasini zorunlu hale getirmistir. Ancak kuyulardan yapilan
asir1 pompaj, yeraltisu seviyelerinde ve yeraltisuyu depolanmasinda 6nemli diisiimlere neden olmaktadir. Yeraltusu
kaynaklar1 yenilenebilir olmasina ragmen, kaynaklarin yeniden doldurulmasi olduk¢a zordur. Dogal beslenim
yontemlerinin yetersiz kaldigr durumlarda, yapay yontemler yeraltisu kaynaklarinin daha hizli yenilenmesine olanak
vermektedir.

K. Menderes havzasinda, kurak zamanlarda sulama ihtiyacinin tamami kuyular vasitasiyla yeraltisularindan
karsilanmakta, bu da yeralt1 su tablasinda 6nemli diisiimlere neden olmakta ve yagisli zamanlarda yeraltisuyu
beslenmesi i¢in yeterli depolama hacmi saglamaktadir. Ancak, yagisl zamanlarda olusan akis, dogrudan Ege Denizi’ne
karigtigindan  beslenim i¢in kullanilamamaktadir. Yapay yeraltisuyu beslenimi, akiiferler veya yeraltisuyu
rezervuarlarmin dogal yollarla beslenmesinin ¢esitli mithendislik sistemleriyle desteklenmesidir. Calisma alaninda,
yapay beslenme metotlarinin bu fazla suyun beslenme havuzlarinda toplanip, yeraltina siizdiiriilmesinde
kullanilabilecegi diistiniilmektedir.

Yapay yeraltisuyu beslenmesinin uygulanabilirligini gostermek amaciyla, K. Menderes havzasinda sorunun
¢Oziimiine yonelik 2 boyutlu yeraltisuyu modeli SEEP/W programi araciligtyla olusturulmustur. Modelde kullanilan
doygun/doygun olmayan ortamlara ait toprak 6zellikleri ve parametreler, daha 6nceki ¢alismalardan saglanmus, girilen
verilerin dogrulugu ve modelin gecerliligi kararsiz akim kosullarinda yapilan kalibrasyon ¢aligmalartyla kontrol
edilmistir. Beslenme havuzlarinda toplanan su miktarinin hesaplanmasinda taskin frekans analizi kullanilmis, elde
edilen farkli olasiliklar igin, yeraltisu seviyesindeki degisimleri gozlemlemek amaciyla farkli senaryolar
olusturulmustur. Yapay beslenme yontemi olarak beslenme havuzlari ve yeralt1 baraji se¢ilmistir. Simiilasyon sonuglari,
yapay beslenme yontemiyle yeraltisuyu depolanmasinda belirgin bir artis oldugunu gostermistir.
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Groundwater is the most important source of freshwater. In recent years, growing population, accelerating
industrial activities and on the contrary, decreasing rainfall rates and contamination of surface water resources made
groundwater indispensible to meet domestic, agricultural, industrial water demand. However, excessive pumping from
wells resulted in significant decrease in groundwater levels and storage. Although groundwater resources are renewable,
it is not easy to replenish groundwater storage. When natural recharge processes become inadequate, artificial methods
are used to accelerate the recharge process.

In K.Menderes River basin, in dry periods, irrigation demand is completely met by pumping from
groundwater, which reduces water levels significantly and provides enough storage to be recharged in wet seasons.
However, increased runoff in wet season are not utilized for recharge and lost to Aegean Sea without being infiltrated.
Artificial recharge of groundwater is defined as engineered structures designed to introduce and store water in aquifers.
In the study area, artificial recharge methods are thought to be utilized to collect excess water in recharge basins and
allowing infiltration.

In order to show applicability of artificial recharge of groundwater, in K. Menderes River basin, a 2D
groundwater model is set up by using SEEP/W software. The material functions and parameters used in model for
saturated/unsaturated conditions are taken from previous studies, the accuracy of the input data and validity of the
model was checked during calibration. The amount of excess water that will be collected in recharge basins was
estimated from flood frequency analysis and concerning different probabilities different scenarios were simulated to



observe increase in groundwater levels. As artificial recharge methods recharge basins and underground dam were
selected. Simulation results suggest that significant increase in groundwater storage is achieved by applying artificial
recharge methods.
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