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Abstract: This study employs advanced statistical methods, specifically Maximum Entropy (MaxEnt) modelling, to predict archaeological settlement
locations from the 8 to the 11" centuries in the Bucharest and llfov regions, focusing on the Dridu culture. Using 107 known sites, the analysis integrates
environmental variables (elevation, topographic position index, slope orientation, slope steepness, and distance to water) to generate a predictive map.
Data preparation involved QGIS for spatial mapping and R for statistical analysis. The model, trained on 107 presence points (one point was excluded
due to NA values) and 9779 absence points, achieved an AUC of 0.821, indicating strong predictive accuracy. Distance to water (73.96% contribution)
and slope (25.02%) emerged as dominant factors, with high-probability zones aligning with areas near water and on moderate slopes.
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Rezumat: Acest studiu foloseste metode statistice avansate, in special modelizarea prin entropie maximald (MaxEnt), in scopul de a prevedea amplasarea
siturilor arheologice intre secolele VIl si XI in regiunea Bucuresti-llfov, pundnd accent pe cultura Dridu. Pornind de la 107 situri cunoscute, analiza
integreazd variabile de mediu — altitudine, pozitia topograficd, orientarea pantei, diferenta de nivel si distanta fatd de o apd curgdtoare — pentru
realizarea unei hdrti predictive. Pregdtirea datelor a implicat folosirea QGIS pentru cartografierea spatiald si R pentru analiza statisticd. Modelul, facut
pe 107 puncte de prezentd (un punct a fost exclus din cauza valorilor lipsd) si 9 779 puncte de absentd, a atins o AUC de 0,821, indicdnd o precizie
predictivd foarte puternicd. Distanta fatd de o apd curgdtoare (73,96%) si panta (25,02%) s-au dovedit a fi factorii dominanti, zonele cu probabilitate

ridicatd corespunzdnd regiunilor apropiate de apd si situate pe pante moderate.

INTRODUCTION

New statistical analyses have transformed the study
of history, particularly in archaeology, providing efficient
tools for interpreting data and reconstructing the past
with striking precision. These methods, such as Bayesian
analysis, spatial modelling, and maximum entropy (MaxEnt)
techniques?, allow archaeologists to extract insights from
incomplete or imprecise data, test hypotheses, and
make robust predictions about ancient behaviours and
environments. Bayesian analysis, for example, is essential
in radiocarbon dating. It integrates a priori information
(such as site stratigraphy) with measured data to refine
time intervals. Bronk Ramsey? demonstrates how Bayesian
models reduce uncertainty in archaeological chronologies,
allowing a more precise correlation of historical events.
The MaxEnt techniques described by Frieden® are used
to model the distribution of species* as a function of
environmental variables, even with limited data. Maximum
Entropy is a statistical method. It is used to determine the
most likely distribution of a variable when the available
information is incomplete. The idea behind this is to choose
the distribution that increases uncertainty or disorder
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while still respecting known limits, such as observed data
or physical properties (like values that are not negative).
MaxEntropy estimates are always unbiased and general®.
In archaeology, MaxEnt helps to predict the locations of
undiscovered sites®, optimising prospection campaigns and
beyond.

Currently, in Romania, predictive maps for archae-
ological sites are rarely used. So far, to my knowledge,
one study focused on the Buzau County area’, where
post-Roman sites were considered. Another study focused
on the Eneolithic settlements in north-eastern Romania®.
In addition, the PROSPECT project® (Non-destructive in-
vestigations in complex archaeological sites. An integrat-
ed model of applied research on immovable cultural her-
itage), led by the Alexandru loan Cuza University of lasi, has
started such research for an area of 125 square kilometres
in the south-western part of the Moldavian Plain. Lastly,
a predictive map based on Generalised Linear Models
was produced for Bucharest'®, with special regard to the
Chilia-Militari culture.
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