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Bu galismada, Fransa’nin Poitou—Charantes bdlgesinin hidrolik yiik ve yeraltt suyu kalitesi
enterpolasyonlart yapilmistir. Bu ¢alismada iki farkli enterpolasyon yontemi kullanilmistir:
Kriging ve Adaptive Neuro Fuzzy Inference System (GEO-ANFIS). GEO-ANFIS yontemi,
random analiz uygulamasi ile; Kriging yontemi, farkli tipteki variogramlarla Dogger Akiferi’nin
yaklagik 375 km?’lik alaninda uygulanmustir.

Input verileri XY Kartezyen koordinat sistemi ve kot ile olusturulmustur. Hidrolik yiik, elektrik
iletkenligi, Mg, NO,, SO, parametreleri GEO-ANFIS de kullanmak amaciyla ii¢ kiimeye
ayrimustir. Hidrolik yiik 148, yeralt1 suyu kalitesi parametreleri ortalama 93 kuyuda 6l¢tilmiistiir.

flk en iyi GEO-ANFIS model fonksiyonu homojen dagilmis data setiyle segilmistir. Daha sonra
rastgele segcme yontemiyle 100 data verisi olusturmus ve GEO-ANFIS model, early stopping
yontemiyle bulunan ideal parametrelerle kalibre edilmistir. RMSE kriteri gozetilerek, 600x600
m ¢oziinilirligiindeki hiicrelerle yapilan enterpolasyonlar i¢in en iyi simiilasyonlar secilmistir.
Daha sonra, GEO-ANFIS enterpolasyonlar1 ile Kriging enterpolasyonlarinin sonuglari
karsilastirtlmstir.

Hidrolik yiik enterpolasyonu icin RMSE =8.95 m ve RMSE,_ .. =974 m; Mg gibi

kimyasal parametre enterpolasyonlari igiGrfo QI\F/IISSEGEO_ anprs— 292 mg?lnglzzge RMSEKﬂgmg:6.66
mg/l gibi istatistiklere bakildiginda; GEO-ANFIS metodunun daha dogru sonuglar verdigi
gorilmustiir. Bununla birlikte; Kriging dagilim haritalarinin, GEO-ANFIS haritalarina kiyasla
yayilma yolu, akifer birimlerinin iliskileri ve akis ag1 agisindan daha gercekei oldugu sonucuna

varilmistir.
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ABSTRACT

In this study, hydraulic head and groundwater quality interpolations were done for the Dogger
Karstic Aquifer, in France Poitou-Charentes region. Two different interpolation methods were
used: Kriging and Adaptive Neuro Fuzzy Inference System (GEO-ANFIS). GEO-ANFIS coupled
with a random selection procedure and Kriging with different type of variograms were applied to
the Dogger Karstic aquifer unit that covers an area of approximately 375 km?.

Input datasets were composed of XY Cartesian coordinates and the elevation of the ground.
Hydraulic head, Electrical Conductivity, Mg, NO, SO, parameters were divided into three
subsets for GEO-ANFIS. Hydraulic Head and groundwater quality data were measured at 148
and 93 locations respectively.

First, the best GEO-ANFIS model membership function was selected using uniformly distributed
dataset. Then 100 datasets were generated by random selection, and the optimal parameters of
the best GEO-ANFIS model were calibrated with early stopping procedure. The best simulation
was selected using RMSE criteria for 600x600 m cell centre of the interpolation mesh. Then, the
interpolation results of GEO-ANFIS were compared with Kriging.

Finally, it could be concluded that GEO-ANFIS method result provides more accurate outcomes,
such as RMSE,,, ..=8.95 m and RMSEKn ine =9.74 m for hydraulic head and RMSE_,
ws—0-92 mg/l and RMSE K —6 66 mg/l (Mg) for chemical interpolations. However it could
be also concluded that Krigmg distributions gave more realistic pattern then GEO-ANFIS in

term of pathways and connection of aquifer unit and stream network.
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