
Table of Contents
Foreward 	

introduction	 1

methodology-techniques		  5

ADVANCES IN GEOMORPHOLOGICAL MAPPING	 6

The basics of geomorphological mapping� 6

Mapping from 1900 to 2000� 7

Geomorphological mapping in the 21st century� 12

The value of a geomorphological map in applied geology � 44

fluvial environments 	 49

FLUVIAL PROCESSES	 50

Rivers, water streams and fluvial processes � 50

Base level � 54

Geomorphological development of valley systems � 54

Transfered material deposits by waterstreams	 55

Fluvial geomorphological cycle 	    57

Erosion cycle � 58

Terraces � 59

Disruption of the erosion cycle – Rejuvenation stage� 60

MAIN FLUVIAL LANDFORMS 	 62

coastal environments 	 69

COASTAL PROCESSES	 70

Sea water as factor of the coastline formation � 70

Retreat - Coastal Erosion � 70

Waves� 71

Coastal currents� 72

v

ix



Sources of coastal sediments - Balance of the coastal zone sediments �74

Coastal sediments balance� 75

Sea level changes � 76

Classification of coasts � 78

Coastal lagoon systems � 82

Evolution of estuary systems � 84

Internal Circulation - Hydrodynamics� 84

Coastal sediments � 85

MAIN COASTAL LANDFORMS	  86

lacustrine environments				    99

LACUSTRINE PROCESSES	 100

Lakes-Introduction� 100

History of the existence of lakes 			   100

Classification of lakes � 101

Lake water: Compostion, Movements and Properties� 104

Sedimentation in lake environments � 106

MAIN LACUSTRINE LANDFORMS	 108

glacial environments 	 111

GLACIAL PROCESSES	 112

Creation and expansion of glaciers � 112

Glacial weathering and erosion� 113

Glacial deposits � 115

Periglacial areas � 118

Glacial and Eustatic processes 	  118

Expansion of glaciers during the Quaternary� 120

vi



Modern glaciers � 123

MAIN GLACIAL LANDFORMS	 124

karstic environments	 135

KARSTIC PROCESSES	 136

Karst - Introduction� 136

Dissolution of limestones� 137

Karstic geomorphology� 139

Forms of dissolution� 141

Karstic evolution cycle� 142

MAIN KARSTIC LANDFORMS	  144

volcanic environments			  151

VOLCANIC PROCESSES	 152

Volcanism� 152

Types of volcanic explosions� 153

MAIN VOLCANIC LANDFORMS 	 158

aeolian environments 	 165

AEOLIAN PROCESSES	 166

Aeolian transport and deposition � 166

Sand and wind interaction� 167

MAIN AEOLIAN LANDFORMS 	 170

surface landforms	 175

topography, lithology and tectonics	 185

TOPOGRAPHY	 186

SEDIMENTARY FORMATIONS	  188

vii



METAMORPHIC ROCKS	 191

TECTONICS	 192

geomorphological mapping (case studies)	 197

Case study 1: Geomorphological study of Oinois river	  
(North Attica-Greece)	 198

Methodology� 199

Geomorphological mapping� 199

Geomorphology of the coastal alluvial fan� 200

Geomorphological characteristics of the coastal zone� 201

Human activities in the coastal zone� 202

Case study 2: Geomorphological study of Attica basin (Greece)	 203

The Athens plain� 205

Case study 3: Geomorphological study of Paros Island (Greece)	 206

Case study 4: Geomorphological study of Southern			    
Attica (Greece)	 209

Geology� 210

Tectonics� 213

Climatic conditions� 213

Relations between relief, climate and hydrography� 214

Conclusions � 216

REFERENCES	 227

viii



http://www.springer.com/978-3-642-01949-4


