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Bu 6zetin ve sunumun ana konusu, laboratuvar (analog) ve sayisal (numerik) modelleme ¢a-
ligmalarmin yer bilimlerinde, bilhassa orojenik kusaklarin gelisimindeki kullanilabilirligi ve
onemidir. Gelisen bilgisayar teknolojisi ve modelleme stratejileri ayn1 anda karmasik fizik-
sel hesaplar yapabilme olanagini bize sunmaktadir. Bu hesaplar sayesinde kayalarin gerilme
altinda davranis bicimini anlatan reolojik yaklasimlarda bulunabiliriz. Ornegin, mantodaki
termomekanik konveksiyon akimlarinin yeryiiziinde olusturdugu genis 6l¢ekli topografik etki-
leri (platolarin ve havzalarin geligimi) yine manto ve kabugun reolojik 6zellikleri yardimiyla
modellenebilir ve hesaplanabilir. Ancak bu hesaplarda (her ¢calismada oldugu gibi) belirsizlik-
lerin de var oldugu unutulmamalidir. Ne var ki model sonug¢larimin gergege en yakin olmast
icin, belirsizliklerin giderilmesi i¢in, model sonuglarinin gézlenebilir verilerle karsilastirilmast
mutlak suretle yerine getirilmelidir.

Bu sunumda, yaptigimiz tektonik ve jeodinamik modelleme ¢alismalarindan genel &rnekler
verilecektir. Oncelikle problemin ne oldugu tanitilacak, daha sonra bu probleme yaklasim
getirmeyi disiiniilen bir dizi model sonuglart verilecektir. Modeller yeryuvarimin karmagik
evrimini sadelestirerek bize bazi sonuglar verir ancak bu sonuglar ger¢egi tam anlamiyla yan-
sitamaz ve mutlak dogru degildir. Sonugta sadece birincil yaklagimlar gosterirler ki bu bile
yeryuvarinin evrimini genel hatlariyla anlamamiza yardimei olurlar. Tektonik problemler, 6r-
negin, orta Anadolu’nun nasil ve hangi jeodinamik kosullar altinda yiikseldigi, bati Anado-
lu’daki yiiksek basing bagkalagim kayaglarinin nasil yiizeylendigi veya Alp-Karpat orojenik
kusaginin son 10 milyon yilda nasil gelistiginin ortaya konmasidir. Problemin ve model sonug-
larinin tartisilmasindan sonra ortaya konacak, modelleme ¢aligmasinin en 6nemli kismi, so-
nuglarin jeolojik, jeofiziksel ve petrolojik verilerle ve yorumlarla uygunlugunun gerekliligidir.
Hangi veriler kullanilmalidir? Hangi jeolojik veri seti daha giivenilirdir? Bunu bilmek zordur.
Bu sunumda Tiirkiye’deki en genis jeoloji cemiyetine modellemenin 6nemi dogru olarak anla-
tilir ve yer bilimcilerin dikkati ¢ekilirse, sunum istenilen amacina ulasabilir.
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ABSTRACT

The purpose of this presentation is to explain why quantitative (numerical and analogue scaled
laboratory) modelling is useful for our understanding of the geological processes, in particu-
lar tectonic-geodynamic evolution of the orogens. The advancement of the computational fa-
cilities, nowadays allows us to make complex physical calculations simultaneously, related to
the rheological behaviour of the earth. Specifically, by using ‘realistic’ approximations we can
predict how thermomechanical convection on earth can drive various geological processes
(e.g surface topography variations, the large scale uplifi-subsidence of plateaus, basins etc).
At the same time, there are large uncertainties in these approximations, for instance at least
an order of magnitude or two for the viscosity of the mantle, therefore, the absolute condition
for a better or the best model to explain the earth should be compared and contrasted against
the observational data.

In this presentation, I will make an attempt to show our research contributions as an overview.
A tectonic problem is defined first and then will show the results of a series set of model predic-
tions/results that address the relevant problem. They are presumably wrong because they have
simplifications, and the earth’s dynamic behaviour is complex. Meanwhile, they show some-
thing very useful as a first order approximation. A tectonic problem is; what caused the uplift
of the Central Anatolian plateau? Or how did the western Anatolian, Menderes-Tavsanl zone
metamorphic rocks exhume to the surface? How is the Alpine-Carpathian orogeny evolved in
the last 10 Myrs? Finally, I will emphasize that the most significant part of the modelling study
is that a comparison with the geological, geophysical and the petrological data is complete
necessity. Which data is more reliable? That it is hard to know. By giving this presentation, [
am hoping to connect the bridge between models and data producers to the largest geological
community in Turkey.
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