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PREFACE 
 
 

Volume and Organization 
 
This is the volume of Proceedings of the International Symposium of the 

European Water Resources Association on Water Resources Management: Risks 
and Challenges for the 21st Century. The Symposium took place in Izmir, Turkey 
between September 2-4, 2004 and was organized by Dokuz Eylul University Water 
Resources Management Research and Application Center (SUMER), Izmir. It was 
supported by 

 
• The National Technical University of Athens / School of Rural and 

Surveying Engineering 
• The Scientific and Technical Research Council of Turkey (TUBITAK)  
• Water Foundation of Turkey, and  
• EGEPEN Deceuninck 
 
During the Symposium, a total number of  115 papers were received and 88 

fully submitted whereas scientists from various European countries and other parts 
of the world took place in the discussions of the Symposium. 

This volume contains most of the keynote papers and the papers accepted for 
oral presentation. The presentation of the papers is organized according to the basic 
themes of the Symposium. 

On behalf of the organizing committee, we have to thank all who assisted in 
organizing this symposium. The support of all participating organizations  is 
acknowledged. In particular, many thanks are expressed to HISDAS HALKLA 
ILISKILER who supported SUMER in various aspects of the organization. 

 
 

Scope and Objectives of the Symposium 
 
Proper management and protection of the world’s water resources are recognized 

as prerequisites for sustainable development. This recognition has evolved through a 
series of international conferences, starting with the Mar del Plata Conference of 1977, 
the International Conference on Water and the Environment in Dublin in 1992, and the 
UN Conference on the Environment and Development (UNCED) in Rio in 1992. 
UNCED has resulted in Agenda 21, which is described as “an action plan for the 
1990s and 21st century, elaborating strategies and integrated programme measures to 
halt and reverse the effects of environmental degradation and to promote 
environmentally sound and sustainable development in all countries”. It was 
recognized in Agenda 21 that, due to rapid population growth, urbanization, industrial 
and agricultural development, water scarcity has become a significant problem in most 
parts of the world. The quality of surface waters, aquifers and coastal zones is 
continuously degrading throughout the world. There is significant concern over the 
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slow rate of progress towards the sustainable use and development of water resources 
for health, food production, and income generation. Land resources reflect a similar 
situation; overuse or mis-use of these resources has resulted in land degradation, 
particularly in the form of deforestation and desertification. All these problems have 
gradually led to physical or ecological degradation of physical habitat for biodiversity. 
There are further environmental challenges due to ozone depletion and climate 
change, which affect various components in a number of interactive ways. 

All the above problems have stemmed from unsustainable exploitation of living and 
nonliving resources, and the result is the alarming environmental crisis we live in today. 
Unfortunately, water resources lie at the core of this environmental crisis. At the 
beginning of the 21st century, water crisis still remains a major challenge the humankind 
has to face. International conferences such as the 2nd World water Forum in The Hague 
in 2000, the International Conference on Freshwater in Bonn in 2001 the Rio+10 
Summit in Johannesburg in 2002, and finally, the 3rd World water Forum in 2003 have 
delineated that the basic factor which underlies water crisis is the improper management 
of this resource. In recognition of this fact, the UN World Water Development Report of 
2003has identified 11 different challenges related to water resources, ranging from Basic 
Needs and the Right to Health to Governing Water Wisely for Sustainable Development. 
The main themes of the Symposium cover the 11 major challenges identified in the 
UN World Water Development Report of 2003, namely:  

 
• Basic Needs for Water and the Right to Health  
• Protecting Ecosystems for People and the Earth 
• Cities: Competing Needs in an Urban Environment 
• Securing Food for a Growing World Population (related to agricultural uses 

of water) 
• Promoting Cleaner Industry for Everyone’s Benefit 
• Developing Energy to Meet Development Needs 
• Mitigating Risk and Coping with Uncertainty 
• Sharing Water: Defining a Common Interest 
• Recognizing and Valuing the Many Faces of water 
• Ensuring the Knowledge Base 
• Governing Water Wisely for Sustainable Development 
 
The basic objective of the EWRA Symposium on “Water Resources Management: 

Risks and Challenges for the 21st Century” was to follow up on the assessment of water-
related problems, provided by the UN World Water Development Report and to address 
the major challenges for the 21st century. These issues were analyzed through case 
studies from different parts of Europe. In particular, the Symposium focused on the 
preparations and arrangements for capacity building of the European countries to deal 
with the new challenges, risks and difficulties in water resources management. 
 
 

N.B. Harmancioglu 
 

Chairman of the Organizing Committee 

 iv



International Scientific Committee 
 
Nilgun Harmancioglu nilgun.harmancioglu@deu.edu.tr (TURKEY)  
George Tsakiris  gtsakir@central.ntua.gr  (GREECE) 
Abdellah Ouassou  ouassou@iav.ac.ma (MOROCCO) 
Theib Oweis t.oweis@cgiar.org (SYRIA) 
Giuseppe Rossi grossi@dica.unict.it (ITALY) 
Ana Iglesias anaiglesias@eco.etsia.upm.es (SPAIN) 
Jean-Marie Monget monget@cig.ensmp.fr (FRANCE) 
R. J. F. de Oliveira Maia rmaia@fe.up.pt (PORTUGAL) 
Bassilis Antonopoulos vasanton@agro.auth.gr (GREECE) 
Giannis Mylopoulos mylop@civil.auth.gr (GREECE) 
Vesselin Alexandrov  Vesselin.Alexandrov@meteo.bg (BULGARIA) 
Dieter Prinz dieter.prinz@bau-verm.uni-karlsruhe.de (GERMANY) 
Halil Önder  onde@metu.edu.tr (TURKEY) 
Beyhan Oğuz  emineb@itu.edu.tr (TURKEY) 

 
 
 
 

Organizing Committee 
 
Chairperson 

Nilgun B. Harmancioglu nilgun.harmancioglu@deu.edu.tr (TURKEY) 
Vice-Chairperson 

George Tsakiris gtsakir@central.ntua.gr (GREECE) 
Secretary 

Filiz Barbaros filiz.barbaros@deu.edu.tr (TURKEY) 
Okan Fistikoglu okan.fistikoglu@deu.edu.tr (TURKEY) 
Yildirim Dalkilic yildirim.dalkilic@deu.edu.tr (TURKEY) 
Ali Gul ali.gul@deu.edu.tr (TURKEY) 
Sevinc Ozkul sevinc.ozkul@deu.edu.tr (TURKEY) 
Gulay Onusluel gulay.onusluel@deu.edu.tr (TURKEY) 
Cem Polat Cetinkaya cem.cetinkaya@deu.edu.tr (TURKEY) 

 
 
 
 

 v

mailto:nilgun.harmancioglu@deu.edu.tr
mailto:ouassou@iav.ac.ma
mailto:t.oweis@cgiar.org
mailto:grossi@dica.unict.it
mailto:anaiglesias@eco.etsia.upm.es
mailto:monget@cig.ensmp.fr
mailto:rmaia@fe.up.pt
mailto:vasanton@agro.auth.gr
mailto:mylop@civil.auth.gr
mailto:Vesselin.Alexandrov@meteo.bg
mailto:dieter.prinz@bau-verm.uni-karlsruhe.de
mailto:nilgun.harmancioglu@deu.edu.tr
mailto:filiz.barbaros@deu.edu.tr
mailto:okan.fistikoglu@deu.edu.tr
mailto:ali.gul@deu.edu.tr
mailto:sevinc.ozkul@deu.edu.tr
mailto:gulay.onusluel@deu.edu.tr
mailto:cem.cetinkaya@deu.edu.tr


EUROPEAN WATER RESOURCES ASSOCIATION (EWRA) 
EXECUTIVE COMMITTEE MEMBERS 

 
 
The Executive Committee of EWRA for the period 2003 to 2006 after the elections 
held during the General Assembly 4th September 2002 is as follows: 
 
President Prof. George TSAKIRIS 

Lab. of Reclamation Works and Water Resources Management  
School of Rural and Surveying Engineering  
National Technical University of Athens 
9 Iroon Polytechniou, 157 73 Athens – Greece 
Tel.: +30 10 7722700, Fax: +30 10 7722632 
E-mail: gtsakir@central.ntua.gr
Web site: http://www.survey.ntua.gr/main/labs/hydro/hydro-e.html

 
Vice-President Prof. Jean-Marie MONGET 

CIG/GSTI – Ecole des Mines de Paris 
Rue Claude Daunesse – BP 207 
F-06904 Sophia Antipolis Cedex 
Tel.: (33) 0493957513, Fax: (33) 0493654304 
E-mail: monget@cig.ensmp.fr
Web site: http://www.cig.ensmp.fr/~monget/

 
Secretary General Prof. Jan LUNDQVIST 

Department: Tema vatten 
Linkoping University 
581 83 Linkoping - Sweden 
Tel.: 46 13 282272, Fax: 46 13 133630 
E-mail: janlu@tema.liu.se
Web site: http://www.tema.liu.se

 
Treasurer Assoc. Prof. Rodrigo Jorge Fonseca de Oliveira MAIA 

Department of Civil Engineering 
Section of Hydraulics, Water Resources and the Environment 
University of Porto 
Rua Dr. Roberto Frias 
4200-465 Porto – Portugal 
Tel.: +351 22 508-1916, Fax: +351 22 951-6661 
E-mail: rmaia@fe.up.pt
Web site: http://sifeup.fe.up.pt/sifeup/web_page.inicial?P_LANG=0

 
Membership Assoc. Prof. Vasselin ALEXANDROV 
Coordinator National Institute of Meteorology and Hydrology 

66 Tzarigradsko shose Blvd. 
BG-1784 Sofia, Bulgaria 
Tel.: (+359-2)9753986 (ext. 455), Fax: (+359-2)9884494 
E-mail: Vasselin.Alexandrov@meteo.bg
Web site: http://www.meteo.bg
4200-465 Porto – Portugal 

 
 
 

 vi

mailto:gtsakir@central.ntua.gr
http://www.survey.ntua.gr/main/labs/hydro/hydro-e.html
mailto:monget@cig.ensmp.fr
http://www.cig.ensmp.fr/~monget/
mailto:janlu@tema.liu.se
http://www.tema.liu.se/
mailto:rmaia@fe.up.pt
http://sifeup.fe.up.pt/sifeup/web_page.inicial?P_LANG=0
mailto:Vasselin.Alexandrov@meteo.bg
http://www.meteo.bg/


TABLE OF CONTENTS 
 

VOLUME I 
 

Keynote Papers 
 
Water and Development 
D. Prinz ...................................................................................................................... 3 
 
Water resources management in the coastal zone: issues of sustainability 
K. Fedra.................................................................................................................... 23 
 
Water And Urban Environment: Reality And Prospective 
M. Benedini .............................................................................................................. 39 
 
Risk and challenges for the 21st Century 
N.X. Tsiourtis............................................................................................................ 63 
 
Development of The Euphrates-Tigris Basin 
Ü. ÖzişY. Özdemir, Y. Dalkilic, F. Turkman, T. Baran ............................................ 85 
 
 

THEME I. Basic Needs for Water and the Right to Health 
 
Integrated Water Resources Management andImplementation of 
European Union Water Framework Directive in Turkey 
C. Akkaya & A. Efeoglu............................................................................................ 99 
 
Spain’s Hydraulic Mission: Conflict, Power, and Mastering of Water 
E. Swyngedouw....................................................................................................... 117 
 
The Water Framework Directive: A New Directive for a Changing 
Social, Political and Economic European Framework 
M. Kaïka ................................................................................................................. 131 
 
Transboundary Water Management in Greece: 
The Case of River Nestos/Mesta 
E. Eleftheriadou...................................................................................................... 147 
 
 

THEME II. Protecting Ecosystems for People and the Earth 
 
Distributed Surface - Groundwater Nitrogen Dynamics 
Numerical Modeling in the Seine River Basin 
J-M Monget & C. Viavattene.................................................................................. 157 
 
Effects of Human Activities on Water Quality in Case of 

 vii



Mogan-Eymir Basin 
S.Ozkul & F. Barbaros ........................................................................................... 167 
Planning and Settling Management Principles of Renewable 
Resources for Improving Water Yield in the Yuvacik Dam 
Watershed in Izmit, Turkey 
A. Hizal, M. Zengin, Y. Serengil, A. Karakas, & M. Ercan .................................... 181 
 
Coruh River Dam Projects And Their Ecological Impacts 
A. Tufekcioglu, L. Altun, H.Z. Kalay, R. C. Schultz & M. Yilmaz........................... 193 
 
Upland Conversion in Crete Island 
E. Doukakis ............................................................................................................ 205 
 
Treatment of Polluted Surface Waters with Organophosphorus 
Pesticides by an Electrolytic Oxidation System 
D. Arapoglou, A. Vlyssides, N. Christopoulou, A. Pala & A. Labropoulos............ 213 
 
The Use of Neural Network Technique for the Prediction of 
Water Quality Parameters of Axios River in Northern Greece 
M.J.Diamantopoulou, V.Z. Antonopoulos & D.M. Papamichail............................ 223 
 
The Investigation of Solid Waste Landfill of Mersin on the Water 
Quality and Application of Wqm-Cal Model 
Z. Ozer, H. Kumbur, Z.L A. Demirel, ,D. Ozsoy..................................................... 235 
 
Quality Status of the Razlog Karst Aquifer (South-West Bulgaria) 
M. Machkova, B. Velikov, D. Dimitrov & N. Neytchev .......................................... 243 
 
Water Quality and Riparian Buffer Functions - What Research Tells Us? 
R.C. Schultz, A. Tufekcioglu, T.M. Isenhart 
J.P. Colletti, J.W.Raich, W.W. Simpkins................................................................. 255 
 
Rehabilitation Works’ Effects on the Water Quality 
and on the Ecosystem of South Lake of Tunis 
M. Kochlef & S. Gana ............................................................................................ 265 
 
Designing Riparian Buffers to Improve their Function 
R.C. Schultz, Aydin Tufekcioglu, T.M. Isenhart, 
J.P. Colletti, J.W.Raich, W.W. Simpkins................................................................. 275 
 
The Use of Activated Carbon From Olive Oil Mill Residue, 
for the Removal of Color from Textile Wastewater 
A. Pala, P. Galiatsatou, E. Tokat, H. Erkaya, 
C. Israilides & D. Arapaglou ................................................................................. 287 
 
Coastal Vulnerability and Risk Parameters 
E. Doukakis ............................................................................................................ 297 

 viii



THEME III. Securing Food for a Growing World 
 
Importance of Mussel Production Against Increase of Food Demand 
H.Sereflisan, S. Cek, Y. Yildirim, M.A. Gokce, 
M. Sereflisan, I. Akyurt........................................................................................... 307 
 
Recent Studies in Water Quality and its Importance in Aquaculture 
Y. Yildirim, S. Cek, H.  Sereflisan & I. Akyurt ........................................................ 319 
 
Agrometeorological Aspects of Drought in Bulgaria 
During Last Decade (1994-2003) 
V. Kazandjiev & N. Slavov ..................................................................................... 331 
 
Sex Control in Aquaculture 
S. Cek, Y. Yildirim, H. Sereflisan & I. Akyurt ......................................................... 343 
 
Water Quality for Irrigation – Problems in Vojvodina 
A. Belic, R. Savic & S.Belic .................................................................................... 355 
 
Inorganic and Organic Fertilisation of "Leeks" Cultivated in Pots: 
Yield, Plant Mineral Content and Microbial Quality 
C. Guerrero, L. Faleiro, P. Pita, J. Beltrão & J. Brito........................................... 363 
 
Determination of Social and Economical Indicators for 
Future Wateruse Scenarios in Gediz River Basin 
C. P. Çetinkaya, F. Barbaros & H. Gundogdu....................................................... 375 
 
Characterization of Agro-Hydrologic Regions in Greece 
G. Papaioannoua, Th. Pliakas, C. Petroua, 
N. Diamantakis & P. Kerkides ............................................................................... 385 
 
Modeling pollution due to extensive irrigation in an encircled coastal area 
C. J. Koinakis & H. N. Mpimpas ............................................................................ 397 
 
A Methodological Framework based on Fuzzy Set Theory for 
Irrigation Management 
O. Manoliadis & G. Karantounias ......................................................................... 409 
 
Evaluation of a Subsurface and Surface Trickle Irrigation System 
Applied on Cotton Plantations in Central Greece 
D.Kalfountzos, I. Alexiou, S. Kotsopoulos, P. Vyrlas & S. Kampeli....................... 417 
 
Water Use Conflicts on the Land Reclamation Territory 
S. Belic & A. Belic .................................................................................................. 429 
 
Reservoir Water Pollution in Agricultural Catchment and Priorities for Action 
R. Savic, S. Belic & A. Belic ................................................................................... 439 

 ix



THEME IV. Developing Energy to Meet Development Needs 
 
The Role of Hydropower in Sustainable Development 
A. Gurbuz................................................................................................................ 451 
 
Feasibility Study Of A "Popular Base" Investment In The Renewable Sources 
Energy Sector: A Special Case Of A Hydro-Power Plant 
V. Kanakoudis & M.Podimata................................................................................ 463 
 
Global and Local Trends in Hydropower 
I. Unsal, B. Onoz & B. Yegen ................................................................................. 475 
 

VOLUME II 
 
 

THEME V. Cities: Competing Needs in an Urban Environment 
 
Water Quality Monitoring in Water Supply Systems: 
An Integrated Approach 
Y. A. Papadimitrakis & A.N. Findikakis ................................................................. 485 
 
Wastewater Reuse in the Mediterranean Basin-Problems and Challenges 
D. Fatta, I. Arslan Alaton, C. Gokcay, 
I. Skoula, A. Papadopoulos & M. Loizidou ............................................................ 499 
 
A New Hybrid Membrane-Flotation Cell for 
Water Treatment and Purification 
F. Peleka, P. Mavros, D. Zamboulis & K.A. Matis ................................................ 509 
 
An Exposure-Risk Assessment Study For Izmir Drinking Water 
P. Kavcar, Z. Acar & S. C. Sofuoglu ...................................................................... 519 
 
Social and Technical Strategies to Overcome a Possible Water Crisis 
in the Thrace Region and Istanbul in the Near Future 
F. Konukcu, A. Istanbulluoglu & I. Kocaman ........................................................ 531 
 
Domestic Water Supply in Developing Countries: Problems and Remedies 
M. Kavvas............................................................................................................... 545 
 
A Free Water Surface Constructed Wetland Used for Treating Municipal 
Wastewater in Sparta 
G. Bourazanis ......................................................................................................... 557 
 
Industrial Pollution in a Semi-enclosed  Coastal Area; a Numerical Study 
H. N. Mpimpas & C. J. Koinakis ............................................................................ 569 
 

 x



THEME VI. Mitigating Risk and Coping with Uncertainty 
 
Flood Mitigation Planning Using Promethee 
R. D. Maragoudaki & G. P. Tsakiris ...................................................................... 581 
 
Prediction of a Water Balance Short Drought Index From 
Rainfall Indices over Greece 
G.Papaioannou, P. Kerkides, P. Markopoulos & A. Mitropoulou ......................... 593 
 
Regional Floods Analysis:The Use of Vice Versa Performance Measures 
in the Evaluation and The Selection of an Appropriate Model Among Various 
Satisfactory Models 
I. A. Atiem & N. B. Harmancioglu.......................................................................... 605 
 
Extreme Value Analysis of The Spi Time Series 
I. Bordi, K.Fraedrich, M.Petitta & A. Sutera ......................................................... 617 
 
On the Assessment of Climatic and Drought Scenarios on Runoff 
in Mediterranean Island River Basins 
G. Tsakiris, D. Tigkas & D. Pangalou ................................................................... 627 
 
Managing Uncertainty in Multi-Reservoir Operation through 
Adaptive Fuzzy Inference Systems 
G. Giuliano, A.Cancelliere & G.Rossi ................................................................... 639 
 
Multifractal Tools Applied to the Study of Precipitation Extremes 
M.I.P. Lima, D. Schertzer, S. Lovejoy, 
J.L.M.P. De Lima & M.F.E.S. Coelho.................................................................... 651 
 
Large-Scale Analysis of Drought in Europe Using 
Ncep/Ncar and Era-40 Reanalysis Data Sets 
I. Bordi, K.Fraedrich, M.Petitta & A. Sutera ......................................................... 665 
 
A Methodology for Estimating the Digital Elevation Model Uncertainty in 
Flood Inundation Modeling” 
M.Yilmaz, Z. Akyurek & N.Usul ............................................................................. 675 
 
Channel Capacity Analysis of Laka Stream for Floods 
B. Kaya, R. Daneshfaraz, A. Alkan & E. Eris......................................................... 687 
 
Management of Drought 
N. O. Baykan & C. Ozcelik ..................................................................................... 693 
 
 
 
 
 

 xi



THEME VII: Ensuring the Knowledge Base 
 
The Need For Integration in Environmental Data Management 
N. Harmancioglu, P. Geerders, O. Fistikoglu & S. Ozkul...................................... 707 
 
Influence of Data Errors on Groundwater Quality Monitoring 
Network Assessment and Redesign 
Y. Mogheir, J.L.M.P. De Lima & V.P.Singh........................................................... 713 
 
Utilization of Geoinformation Tools in Water Management Studies 
G. Onusluel & A. Gul ............................................................................................. 723 
 
Broadcasting a Unified Vision of a Transboundary Water Basin 
Using Internet: The Mesta-Nestos Example 
A. Karakos, X. Skoulikaris, J.M.Monget & C. Viavattene...................................... 733 
 
Alternative Gis Methods for the Derivation of Watershed Physiographic 
Information and its Impact on Synthetic Unit Hydrographs 
S.N. Kavalieratou, P.E. Georgiou, 
D.M. Papamichail & D.N. Karamouzis.................................................................. 743 
 
Monitoring and Assessing Internal Waters (Lakes) Using 
Operational Space Borne Data and Field Measurements 
M. Stefouli, D. Dimitrakopoulos, J. Papadimitrakis& E. Charou.......................... 755 
 
Use of NOAA/AVHRR Based Vegetation Condition Index (VCI) 
And Temperature Condition Index (TCI) for 
Dought Monitoring in Thessaly, Greece 
E. Tsiros, C. Domenikiotis, M.Spiliotopoulas & N.L. Dalezios.............................. 769 
 
Optimal Design of Pumping Networks in Coastal Aquifers 
Using Evolutionary Algorithms 
A. Mantoglou & M. Papantoniou ........................................................................... 783 
 
 
THEME VIII & IX. Governing Water Wisely for Sustainable Development & 

Sharing Water: Defining a Common Interest 
 
Pilot Implementation of EU Policies in 
Acheloos River Basin and Coastal Zone, Greece 
N. P. Nikolaidis, N. Skoulikidis & A. Karageorgis ................................................. 797 
 
EU Accession Process and Water Legislation Changes in Turkey 
E. Saner .................................................................................................................. 811 
 
Multicriteria Ranking of Water Development Scenario Using 
a Fuzzy Rule Based System 
G. Tsakiris & M. Spiliotis....................................................................................... 825 

 xii



Assessing Wetland Conditions in the Lake Victoria Basin of Kenya 
Using Integrated Land-Use and Water Resources Integrity Indicators 
W.O. Ochola, P. Kerkides, J.O. Ayieko .................................................................. 835 
 
Aspects of Design and Benefits of Alternative Lining Systems 
M. Riaz & Z. Sen..................................................................................................... 847 
 
Water Resources Management of Sapanca Lake 
L. Yilmaz................................................................................................................. 865 
 
 

THEME X. Recognizing and Valuing the Many Faces of Water 
 
Underground Dams: A Tool of Sustainable Development and 
Management of Groundwater Resources 
H. Onder & M. Yilmaz............................................................................................ 877 
 
Comparative Evaluation of Methodologies Used in 
The Determination of the Hydraulic Properties of Porous Media 
G. Kargas, P. Patsialou & P. Kerkides .................................................................. 891 
 
Methodologİes of Reconnaissance and Evaluation of the Environmental 
Planning Impacts: For the Protection or Conservation 
E.Koutseris ............................................................................................................. 903 
 
 

THEME XI. Modeling as a Tool in Decision-Making 
 
Modeling Stratification-Mixing Processes at 
The Mouth of a Dam-Controlled River 
G. K. Sylaios, V. A. Tsihrintzis & K. Haralambidou .............................................. 917 
 
Modeling the Groundwater Flow and Mass Transfer of Nitrates and 
Chlorides in the Pinios River Delta Aquifer 
G.P. Karatzas & K. Koltsida .................................................................................. 927 
 
Evaluation of Suitability Criteria in Stochastic Modeling 
T. Baran & U. Bacanli............................................................................................ 937 
 
Modeling the Rainfall-Runoff Process Using the Slurp Watershed Model 
and Artificial Neural Networks 
P.E. Georgiou, M. Diamantopoulou & D.M. Papamichail .................................... 949 
 
Study of Flows in Stepped Channels 
G. Bombar & S. Guney........................................................................................... 959 
 
Application of Factor Analysis in the Assessment of Surface 
Water Quality in Buyuk Menderes Basin in Turkey 
H. Boyacioglu & O.Gunduz.................................................................................... 971 

 xiii



VOLUME III 
 
Water Resources Management For Sustainable Development:  
National Problems And Approaches 
A. Vahap TURAN…………………………………………………………………981 
 
Stability Analysis On A Lagoon Ecosystem 
K. Ziogas & K. Bellos……………………………………………………………………..989 
 
Soıl Water Balance In Horızontal Infıltratıon 
C. Tzimopoulos, C. Evangelides, G. Arampatzis &  A. Tsaousis…………………....999
 
Investigation Of The Use Of Ikonos Data To Estimate The Irrigation Needs 
For Crops In A Medium Size Mediterranean Hydrological Basin. 
G. Metaxas & G. Karantounias……………………………………………………..…1009 
 
Fuzzy Sımulatıon Of Soıl Water Balance For The Case Of  
Two Dımensıonal Unsteady Flow 
Ch. D. Tzimopoulos, I. N. Chalkidis, K. N. Moutsopoulos,  
St.Yannopoulos, M. Sakellariou & Ch. H. Evangelides…………………………….1017 
 

 xiv


	Izmir, 2 – 4 September 2004
	Proceedings

	PREFACE
	Volume and Organization

	International Scientific Committee
	Organizing Committee
	Chairperson
	Vice-Chairperson
	Secretary
	TABLE OF CONTENTS
	THEME I. Basic Needs for Water and the Right to Health





	THEME II. Protecting Ecosystems for People and the Earth
	THEME III. Securing Food for a Growing World
	THEME IV. Developing Energy to Meet Development Needs
	THEME V. Cities: Competing Needs in an Urban Environment
	THEME VI. Mitigating Risk and Coping with Uncertainty
	THEME VII: Ensuring the Knowledge Base
	THEME X. Recognizing and Valuing the Many Faces of Water
	THEME XI. Modeling as a Tool in Decision-Making








