
 
 
 
 
 

Table of Contents 

Abstract xi 

Zusammenfassung xiii 

Table of Contents xv 

List of Figures xvii 

List of Tables xix 

List of Abbreviations xx 

1 INTRODUCTION 1 
1.1 General Introduction ........................................................................................ 1 
1.2 Literature Background .................................................................................... 1 

1.2.1 Heterogeneity in Subsurface Structures .................................... 1 
1.2.2 Macropore Preferential Flow ............................................................ 4 

1.3 Thesis Objectives and Outline .................................................................. 7 

2 USING ELECTRICAL ANISOTROPY FOR SUB-SCALE 
STRUCTURAL CHARACTERIZATION OF SEDIMENTS: AN 
EXPERIMENTAL  VALIDATION  STUDY  9 
2.1 Measurements ................................................................................................. 10 

2.1.1 Electrical Impedance Measurements .......................................... 10 
2.1.2 Experimental Setup...................................................................... 11 
2.1.3 Electrical Anisotropy Measurements ........................................... 15 

2.2 Simulations ....................................................................................................... 15 
2.2.1 Forward Problem ........................................................................... 15 
2.2.2 Heterogeneous Distributions for Synthetic Modelling ........... 16 
2.2.3 Derivation of Effective Complex Electrical Resistivity ............ 17 
2.2.4 Estimation of Correlation Length Ratio from Effective Com- 

plex Electrical Resistivity ............................................................... 19 
2.3 Results and Discussion ................................................................................. 20 

2.3.1 Validation of Approach to Estimate the Effective Complex 
Electrical Resistivity ........................................................................ 20 

2.3.2 Simulation and Inversion Results .............................................. 23 
2.3.3 Experimental Validation ................................................................. 27 

2.4 Conclusions ................................................................................................. 29 
xv 


