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Noktasal 6l¢timlerden yola ¢ikilarak alansal degerlendirmeler yapmak hidrojeoloji ¢alisma-
larinda énemli bir yer tutmaktadir. Ozellikle, elde edilmesi zaman alic1 ve maliyeti yiiksek
ozelliklerle ilgili kestirimlerde gesitli istatistiksel teknikler kullanilmaktadir. Bu ¢alismada
yeraltisularinda toplam ¢6ziinmiis madde miktariin (TCM) istatistiksel tekniklerle kestiril-
mesi amaglanmistir. Hidrojeoloji calismalarinda Dogrusal, Lojistik ve Coklu Regresyon, Cok
Degiskenli Uyumlu Regresyon Uzanimlari (MARS), Kriging ve Bayes tahmini, bulanik man-
tik ve yapay sinir ag1 gibi birgok kestirim yontemi kullanilmaktadir. Bu ¢aliyjmada MARS
yontemi kullanilmistir. Ciinkii bu yontem diger yontemlere gére daha esnek olan en kiigiik
kareler yontemi ile kestirim yapan ve gozlenen ile kestirilen veriler arasinda en az hata ile en
iyi tahmini vermistir. Bu bildiride, 6rnek ¢alisma olarak Kayseri kenti volkanik kayag¢ icme
suyu akifer sisteminde agilmis olan otuz iki adet kuyudan alinan yeraltisuyu drneklerine ait su
kimyas1 analiz sonuglari kullanilmistir. Bagimli degisken olarak TCM ve bagimsiz degiskenler
olarak major iyonlar segilmistir. Istatistiksel analizler sonucunda sekiz adet MARS modeli
olusturulmus ve bunlardan en uygun TCM-MARS esitligi belirlenmistir. En iyi model %82.6
oraninda sahada ol¢iilmiis TCM degerlerini dogru kestirmistir. Bu modelin etkilesim sayis1
4, maksimum temel fonksiyon sayis1 21 olup, diger modellere gore en kiigiik genellestirilmis
capraz gegerlilik (Generalized Cross Validation) degerine (GCV = 61.84) sahiptir. Olgiilen ve
kestirilen TCM degerlerinin ortalamasi ayni1 olup, TCM™ i nen = TEM ien = 256.43 mg/L;
standart sapmasi ise TCM™ e ™= 115.33mg/L ve TCM*, .. = 115.24mg/L; degerler arasin-
daki farkin ortalamasit 0.00 mg/L ve standart sapmasi ise 4.54 mg/L’dir. Bu modelin anlamlili-
gma iligkin degerler olan belirleme katsayisi ise R*=0.9984 ve diizeltilmis belirleme katsayisi
ise R? =0.9974’tiir. Bu yiizden, bu modelin %95 giiven diizeyinde istatistiksel olarak anlaml1
oldugu belirlenmistir.
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ABSTRACT

Making spatial evaluations by using the point measurements has an important place in hyd-
rogeological studies. Specially, various statistical techniques are used to estimate the ti-
me-consuming and costly properties to be achieved. In this study, it is aimed to estimate the
total dissolved solids (TDS) in groundwater. Many estimation methods such as Linear, Logistic
and Multiple Regression, Multivariate Adaptive Regression Splines (MARS), Kriging and Ba-
yes Estimation, Fuzzy Logic and Artificial Neural Network are used in hydrogeology studies.
In this study the MARS method was used, because this method estimates via least squares and
more flexible than other estimation methods, and which also gives the best estimate with the
smallest residual between the observed and estimated data. In the study, the water chemistry
analysis results of the groundwater samples taken from the thirty two wells drilled in the
volcanic rock drinking water aquifer system of Kayseri city were used. TDS is selected as the
dependent variable and major ions were selected as the independent variables. As a result of
statistical analysis, eight MARS models were created and the most appropriate TDS-MARS
equation was determined from these models. The best model correctly predicted 82.6% of the
insitu-measured TDS values. The interaction number of this model is 4, the maximum number
of basic functions is 21 and it has the least generalized cross validation value (GCV = 61.84)
according to other models. The mean value of the observed and predicted TDS values is the
same, and the TDS"™ , = TDS§"" . =256.43mg/L; the standard deviation is T DS‘"dnb_
e = 115.33 mg/L and TDS*, = 11524 mg/L, the mean difference between the values is
0.00 mg/L and the standard deviation is 4.54 mg/L.As the values related to the significance of
this model are the R’ = 0.9984 and the adjusted R’ = 0.9974. Therefore, this model was found
to be statistically significant at 95% confidence level.
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