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DEGERLENDIRMESI
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Bu caligmada, Tiirkiye’nin Mugla ilindeki Karabaglar polyesi karstik akiferinde, piyezometrik
seviyelerin ve agir metallerin enterpolasyonlari, Geo-ANFIS (Adaptive Neuro Fuzzy Inference
System) ve Kriging yontemleri ile haritalanmistir. Calisma sahasi, Mugla bolgesinde 25 km?’lik
bir alan1 kapsamaktadir. Piyezometrik seviyeler, 2012 ve 2013’iin Nisan ayinda ve ayrica
2013’tin Agustos aymda yapilan 5’er glinliik calismalar neticesinde, sirastyla; 136, 79 ve 130
noktada Slciilmiistiir. Agir metal analizleri ise 79 6rnegi kapsayacak sekilde; Ti, Cr, Mn, Fe, Co,
Ni, Cu, Zn, As, Mo, Cd, Ba ve Pb elementleri i¢in gerceklestirilmistir.

Bu calismanin ana amaci, hidrolik yiik seviyelerini (m) ve agir metal konsantrasyonlarini (pg/1),
Geo-ANFIS ve Kriging yontemleri ile haritalamak ve degerlendirmektir. Istatistiksel analizler,
baz1 agir metallerin (As ve Cd) ve hidrolik yiiklerin Geo-ANFIS ve Kriging yontemlerine gore
enterpolasyonlarinin yapilabilecegini ortaya koymustur. Ilk olarak, veri seti “rastgele segim”
prosediirii ile 3’e ayrilmistir: 6grenme, onaylama ve sinama. Ardindan, en iyi 10 Geo-ANFIS
modeli, en iyi “iliye fonksiyon” ve numarasina gore secilmistir. Bu modeller, enterpolasyon agini
olusturan 50x50 metrelik hiicrelerdeki hidrolik yiik ve agir metal degerlerinin istatistiksel olarak
incelenmesiyle elenmistir. Neticede, Geo-ANFIS sonuglari Kriging sonuglari ile kiyaslanmistir.

Kriging yonteminin hidrolik yiikler i¢in daha dogru sonuglar sagladig1 gézlenmistir. 2013 Nisan
ay1 hidrolik yiik verisi i¢in; RMSEKrig].n;S AmveRMSE__ ...~ 8.6m.Ayrica, agir metaller igin
de; RMSEKﬁgmg=O.54 ng/lve RMSE . ...=0.55 pg/l sonuglari drnek olarak gosterilebilir. Sonug
olarak, her iki yontemin de karstik bir akiferde, hidrodinamik ve hidrokimyasal parametreler i¢in

enterpolasyon aract olarak kullanilabilecegi tespit edilmistir.
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ABSTRACT

In this study, piezometric head and heavy metal interpolations based on Geo-ANFIS (Adaptive
Neuro Fuzzy Inference System) and Kriging were mapped for the karstic aquifer of Karabaglar
polje in Mugla, Turkey. The study area covers 25 km’ in the Mugla basin. Piezometric heads
were measured at 136, 79 and 130 locations during snapshot campaigns in April 2012, 2013 and
August 2013, respectively. Heavy metals were analysed for 79 samples. Heavy metal analyses
were done for Ti, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Mo, Cd, Ba and Pb elements.

The main objective of this study is to evaluate and map hydraulic heads (m) and heavy metal
concentrations (ug/l) using Geo-ANFIS and Kriging. The statistical results reveal that hydraulic
heads and some heavy metals (As and Cd) can be interpolated according to Kriging and Geo-
ANFIS. First, the dataset were divided by using random selection procedure into three subsets:
training, validation and test one. Then, the 10 best Geo-ANFIS models were selected for best
membership functions and numbers. These models were eliminated by calculating statistics
about piezometric heads and heavy metals at each 50x50 m cell centre of interpolation mesh.
The results of Geo-ANFIS maps were compared with Kriging.

It was observed that Kriging method for hydraulic head results provided more accurate outcomes
such as RMSE,. g4 M and RMSE ., ...~ 8.6 m for April 2013. Heavy metal results also
show that RMSE Kn.gmg=0.54 ug/l and RMSE | .. =0.55 ug/l. Both methods can be used as
interpolator to map hydrodynamics and hydrochemical parameters of a karstic aquifer.
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