
Dr. Mustafa Raşit Şahin

Dr. Sıla Özdemir 

Prof. Dr. Emine Yetişkul Şenbil

ADVANCED QUANTIFICATION OF URBAN COMPLEXITY & ADAPTIVE CAPACITY: 

SUB-FRACTAL ANALYSIS AND SPATIAL STATISTICS IN IZMIR 



EVOLUTION of PLANNING THEORIES 



CITIES with COMPLEXITY THEORIES



THE MODELS on COMPLEX-CITIES



URBAN PLANNING & COMPLEX-CITIES SUMMARY



DEFINITION & SUBJECTS of FRACTAL ANALYSIS



FRACTAL APPLICATIONS & DATA TYPES



ANALYSIS of FRACTALS in ROAD and CITY SYSTEMS 



PLANNING in THE IZMIR CITY



DATA PREPERATION 



The METHODS with FRACTAL MATHEMATICS



The METHODS with SPATIAL STATISTICS



SUB-FRACTAL ANALYSIS & PERIODIC OVELAPPING PROCESS



The DIFFERENCE ANALYSIS and RESULT TABLES – 1955, 1973-78, 1989



The DIFFERENCE ANALYSIS and RESULT TABLES – 2012 with sub-regions



MAXWELL-BOLTZMANN STATISTICS 
Definition

The Maxwell-Boltzmann distribution describes the probability distribution of speeds (or energies) of particles in 

an ideal gas. This distribution directly results from the principle that natural systems tend toward
minimum energy and maximum entropy, meaning they most likely occupy the most disordered (high-
entropy) and lowest-energy states (Atkins & de Paula, 2010; Callen, 1985).

THEN;

•Atkins, P., & de Paula, J. (2010). Physical Chemistry (9th ed.). Oxford University Press.
•Callen, H. B. (1985). Thermodynamics and an Introduction to Thermostatistics (2nd ed.). Wiley.



IF CITIES ARE;



THEORETICAL 
DEFINITION of ACR 

PRACTICAL RESULT FOR THE 
IZMIR CITY SYSTEM

0,25 > the adaptive capacity > 0
is 






