71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

MODFLOW-2005 NUMERIK MODELLEME METODU iLE
YERALTISUYU POTANSIYELINIiN DEGERLENDIRILMESI:
ALASEHIR(MANIiSA) ORNEGI

Murat Ozan Ozdayr?, Celalettin Simsek”, Gokmen Tayfur?®, Alper Baba®
“Izmir Yiiksek Teknoloji Enstitiisii, fn.saat Miihendisligi Béliimii, Lzmir, T tirkiye
®Dokuz Eyliil Universitesi, Torbali Meslek Yiiksek Okulu, Izmir. Ti tirkiye
(muratozdayi@iyte.edu.tr)

0z

Diinyada yasanan iklim degisikligi, asir1 niifus artis1 ve Tiirkiye gibi gelismekte olan iilkelerde
endiistrinin artmast ile birlikte su kaynaklarinin siirdiiriilebilir kullanimi1 dnem kazanmustir.
Yiizey sularinda kirlilik ve miktar agisindan yasanan problemler nedeniyle, tiim alanlarda ye-
raltisularinin tiiketimi artmaktadir. Ancak yiizey sular1 kadar kendini hizli yenilemeyen ye-
raltisular1 siirdiiriilebilirlik agisindan ¢ok biiyiik tehdit altindadir. Ozellikle Tiirkiye yasanan
yari-kurak iklim nedeniyle bu sorunlardan ¢ok fazla etkilenmektedir. Bu nedenle yeraltisula-
rinin kontrol altina alinmasi zorunlu hale gelmistir. Yeraltisularinin kontrol altina alinmasinda
yapilacak olan ¢aligmalarda en 6nemli konulardan biri olan yeraltisuyu beslenim mekanizma-
sinin belirlenmesidir. Beslenim mekanizmasinin ortaya konulmasi ile yeraltisuyu kullanimlar
kontrol altina alinarak, gelecege yonelik ¢aligmalar daha dogru ve kapsamli hale gelecektir. Bu
calisma kapsaminda Gediz alt havzasi olan Alasehir Havzasi ¢alisilmistir. Havzadaki aliivyon
akiferdeki yeraltisuyu potansiyeli MODFLOW-2005 niimerik modellemesi ile degerlendiril-
mistir.

Calisma alan1 normal faylarla sinirlandirilmig bir graben alani igerisinde ve uzunlugu 100
km’yi bulan Gediz Nehir havzasi icerisinde yer almaktadir. Havzanin giineydogusunda ve
havzada en 6nemli sulama suyu ¢ekimin yapildig1 Alasehir alt havzasi ¢aligma alanini olus-
turur. Caligma alaninda sulama suyu cogunlukla aliivyon akiferden saglanmaktadir. Aliivyon
akifer ise genel olarak Alasehir Nehri ile taginan malzemelerden olugmaktadir.

Olusturulan model bolgenin en 6nemli akiferi olan aliivyon icerisindeki yeraltisuyu potan-
siyelinin tahmin edilmesinde kullanilmistir. Model, projede elde edilen giincel yeraltisuyu
seviyesi, akifer yapisi, hidrolik iletkenlik ve beslenme verileri kullanilarak olusturulmustur.
Model, 2016 yilinda yagisl ve kurak donemlerde dlgiilen seviyeler kullanilarak dengeli akim
kosullarinda kalibre edilmistir. Yapilan model sonuglarina gore aliivyon akiferin biiytik bir po-
tansiyele sahip oldugu ve yeraltisuyu akim yoniiniin kuzeybatiya dogru oldugu belirlenmistir.

Bu ¢alisma TUBITAK 116Y065 nolu proje ile desteklenmektedir.

Anahtar Kelimeler: Aliivyon akifer, yeraltisuyu seviyesi, beslenme ve bosalim, Tiirkiye
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ABSTRACT

The sustainable use of water resources has gained importance as climate change, extreme po-
pulation growth, and increasing industrialization in developing countries like Turkey are expe-
rienced in the world. Groundwater consumption is increasing in all areas due to the problems
of pollution and quantity in surface waters. However, surface waters are under great threat
from the standpoint of sustainability of underground water that can not be renewed rapidly.
Especially Turkey is affected by these problems because of the semi-arid climate. For this
reason, it has become compulsory to control groundwater. One of the most important issues
in the work to be done in controlling the groundwater is to determine the mechanism of the
groundwater recharge. Future work will be more accurate and comprehensive by putting the
recharging mechanism under control and controlling the groundwater use. Within the scope
of this study, Alasehir Basin sub-basin within the Gediz River Basin was studied. The groun-
dwater potential of groundwater bodies in the basin was determined by numerical modeling
of MODFLOW-2005.

Study area located on Gediz Graben where is bounded by two major normal fault systems at
its southern and northern margins, extends more than 100 km along the Gediz River plain. The
Alasehir Plain is located southeast of the Gediz Graben and most of the part of the plainhas
an important groundwater potential for irrigation usaged. The irrigation waters of these fields
are mostly provided from the surficial aquifer that is formed as a result of the alluvial deposits
of Alasehir Stream.

The implicated numerical groundwater flow model of Quaternary alluvium aquifer to help
estimate groundwater potential and water levels in response to recharge and discharge mec-
hanism. The model includes actual information of aquifer and also incorporates results of our
projects results on water levels, structure, hydraulic properties, and recharge rates. The mode-
lis calibrated in steady-state conditions for 2016 measured water level data taken from dry and
wet season. Based on the groundwater model results the alluvium aquifer has big potential for
region and groundwater flow directions in alluvium aquifer is to the northwest.

This study is founded by TUBITAK project number of 115Y0635.
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