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fIk uygulamalar1 madencilik sektoriinde olan jeoistatistik, veri analizi i¢in kullamlan en 6nemli
yontemlerden birisidir. Jeoistatistiksel yontemlerin temelinde bolgesel degiskenler teorisi yer almaktadir.
Bolgesel degiskenler belirli bolgeye 6zgii olan ve en azindan bir koordinatla ifade edilebilen kalinlik,
tendr, vb. degiskenlerdir. Bolgesel degiskenler rastlanti fonksiyonun aldigi bir deger seklinde ifade
edilirler. Yatagin her x noktasi i¢in bir rastlant1 degiskeni Z(x) tanimlanmaktadir (x [ Z(x)). Bu rastlanti
degiskenlerinin tiimii bir rastlanti fonksiyonu olusturur. Rastlanti fonksiyonu ile metal tenori, rezerv
miktar1, topografik degiskenler (tabaka kalinligi, ortii tabaka kaliligi vs.), gézeneklilik ve gecirimlilik
(petrol rezervuarlari, akifer), toprak ve akarsu sedimanlarindaki jeokimyasal iz element konsantrasyonu,
toprak, su ve atmosferdeki kirlilik konsantrasyonu, su sicakligi, tuzluluk, yogunluk gibi degiskenler
modellenebilir. Modelleme de en dnemli asama variogram fonkiyonunun belirlenmesidir. Variogram
fonksiyonu, bolgesel degiskenin ¢esitli Ozelliklerinin (anizotropi, etki mesafesi) sayisal olarak
belirlenmesi yaninda, bilinmeyen noktalardaki degerleri kestirmek i¢in de kullanilmaktadir. Bu islem
kriging olarak adlandirilir. Bazi durumlarda amag bilinmeyen degeri kestirmek degil, o degerin kokenini
anlamaktir. Bu gibi durumlarda ise faktoriyel kriging yaygin olarak kullanilir (Goovaerts, 1992).

Faktoriyel kriging (FK) ¢ok degiskenli kestirimlerde kullanilan bir tekniktir ve ilk kez Matheron (1982)
tarafindan bolgesel degiskeni, haritalanabilecek bilesenlere ayirmak amaciyla gelistirilmistir. Her bolgesel
degiskenin variogramla belirlenen yapilarmin her biri, belirli 6lgeklerde, faktoriyel kriging ile
ayristirilabilir ve farkli haritalamalar saglanabilir (Batista, 1998; Batista et al, 2001) .

Faktoriyel kriging analizi ii¢ temel asamadan olusmaktadir (Goovaerts et al 1993): variogram, faktoriyel
analiz ve kriging/es-kriging.
e Teorik modellerin uyarlanabilecegi uzaysal Slgekli yapilarin ve sayilarinin segilecegi deneysel
variogramlarin belirlenmesi (genelde bolgesel/esbolgesel dogrusal model kullanilir)
e Uzaysal bilesenlerin varyans-kovaryans matriksine/variogram matrisine ayristirma metodunun
uygulanmasi (genellikle temel bilesen analizi/izgesel ayristirma)
e Bir 6zel lokasyonun kestirimi i¢in her bir faktoriin bagil katkisimi belirlemek amaciyla
bolgesellestirilmis faktdrlerin kriging/es-krigingle kestirimi ve haritalanmasi

Gilinltimiize kadar literaturde ayristima yontemi olarak izgesel ayristirma yontemi kullanilmaktadir. Bu
calisma ile alternatif ayristirma yontemlerinin (Cholesky Ayristirmasi, Simetrik Ayrigtirma, Cholesky-
[zgesel Ayristirma) performanslari, avantaj ve dezavantajlar1 degerlendirilecek ve sunulacaktir.
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ABSTRACT

Geostatistics has been the most widely used method for data analysis, ever since its first applications to
mining industry. The basis of geostatistical methods is the theory of regionalized variables. Regionalized
variables are variables such as thickness, grade etc. which are peculiar to a certain region and can be
expressed with at least one coordinate. Regionalized variables can be expressed as a random function
value. For every x point of deposit a random variable Z(x) is defined ( x [J Z(x)). All of these random
variables are constitute a random function. With random function, variables such as metal grade, reserve



amount, topographic variables (stratum thickness, cover stratum thickness, depth of geological horizon
etc.), porosity and permeability (petroleum reservoir, aquifer), geochemical trace element concentrations
in soil and stream sediments, contamination concentrations in soil, water and atmosphere, water
temperature, salinity and density, can be modelled. The most important stage in modeling is to determine
the variogram function. Variogram function can also be used for determination of various properties
(anisotrophy, range) of regionalized variable by numerically in addition to estimation of values on
unknown points. This process called kriging. In some cases, aim is not only estimating the unknown value
but also understanding origin of the related value. Under this condition, factorial kriging is commonly
used.

Factorial kriging is used for multivariate estimation and was first developed by Matheron (1982) to
decompose the regionalized variabls, which are mappable, into its components. The characterisation of
each of the structures, determined by the variogram, in which each regionalized variable, at several
scales, can be decomposed is done by Factorial Kriging and obtained different types of mapping (Batista,
1998, Batista et al, 2001).

Factorial kriging analysis consists of three basic steps: (Goovaerts et al, 1993), variogram, factorial
analysis and kriging/co-kriging
*  Computation of the experimental variograms to choose the number of spatial scales to be
considered and fit by theoretical models, (generally linear model of regionalization
/coregionalization)
*  Application of decomposition method on variance- covariance/variogram matrix of spatial
components, (generally principle component analysis /spectral decomposition)
e Estimation of the regionalized factors by co-kriging in order to determine the relative
contribution of each factor for the estimation of a particular location and mapping.

To date, as a decomposition method, spectral decomposition has been used in literature. With this study,
performances, advantages and disadvantages of alternative decomposition methods (Cholesky
Decomposition, Symmetric Decoposition, Cholesky-Spectral Decomposition) will be evaluated and put
forward.
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