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A large fraction of the human population lives close to the coast, where it 
draws water not only to meet its vital needs but for its economic activities as 
well. Some of these activities demand large quantities of water, such as irrigated 
agriculture. Often coastal aquifers are an important local source of freshwater, 
sometimes the only one. However the quality of coastal groundwater resources are 
highly vulnerable. The mixing with only three or four percent sea water make 
them useless for drinking and also for most of its economical uses. This mixing 
can occur easily when saline of brackish water is already in the aquifer - due to 
the higher density of saline water and/or to the important changes of the coast 
line position during the last milleniums - or through seawater encroachment when 
groundwater head is lowered as a consequence of groundwater withdrawal. All 
these topics are well known to hydrogeologists and groundwater engineers. They 
are dealt with in a large number of publications, both for specialists and for water 
users and managers. But there are still wide knowledge gaps, especially on the 
applied side. It is not easy to deal with the complex situations of actual aquifers, 
in which poorly known local heterogeneities have a dominant role on freshwater 
and saltwater transport and behaviour. Also, it is difficult to get an accurate 
forecast or simulation of the salinity of water abstracted by means of wells, drains 
and trenches, or outflowing in springs and groundwater dependent features and 
situations, such as wetlands. 

Many of the different problems of salt water intrusion are easily dealt with in 
descriptive form, but to solve real problems and to explain actual situations the 
quantitative approach is needed. This quantitative approach uses mathematical 
models to reproduce observed situations and to forecast the evolution of the 
aquifer salinity and of the abstracted groundwater under a given set of exploitation 
scenarios and circumstances. 

In order to exchange and share research, results and methods to overcome 
salinity problems and management experience, a group of groundwater professors, 
researchers, suppliers and managers working in coastal aquifers in the european 
countries around the Nord Sea gathered in 1968, in Hannover, to discuss common 
problems, activities and experiences. They agreed to start a series of informal 
meetings, approximately every two years, in different localities, under the generic 
denomination "Salt Water Intrusion Meeting", or SWIM. Little by little the 
exchange extended to most of the coastal european countries, thus embracing a 
large series of diverse circumstances, from coastal plains to rough coasts, from loose 
recent sediments to hard rocks, from wet climates to arid conditions. Although 
the meetings are dominantly european, there are also interesting and welcome 
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inputs from other areas, that help in the exchange and contribute new insights 
and methods to cope with current research, applied needs and development 
problems. The SWIM meetings do not have a formal organization nor depend 
on any governmental agency, university, research centre or organization, and have 
no by-laws or permanent secretariat. They are the result of the initial spirit of 
gathering to share knowlege, experience and progress. 

This book is the result of the 12th SWIM, held in Barcelona (Catalonia, 
Spain) from 1 to 6 November, 1992. The different papers presented and discussed 
have been classified into five sections, as explained in the Introduction. The title of 
this book reflects the growing interest of quantitative and modelling aspects for the 
study and evaluation of groundwater flow and dissolved solids transport in aquifers. 
In them the possibility of salinization and variable density flow is an important 
circumstance, both in theoretical grounds and in practice. More descriptive aspects 
are also included, as well as studies aimed at providing parameters and accurate 
descriptions of salinity distribution in the aquifer and also to the right monitoring 
of aquifer and salinity behaviour. There is a balance between exploitation-oriented 
and applied studies, and more basic papers, in which the application is not the 
leading motive, although practical aspects can be easily derived from them. 

The main subject of the SWIM meetings, but not exclusively, is seawater
related problems in coastal aquifers. This is the reason of the denomination "Salt" 
instead of "Sea" in the title. In fact, other problems related with saline water are 
considered as well - in increasing proportion - such as salinity in closed basins, 
arid climate-induced salinity and salt dome-related brines. Some remarks on the 
different aspects and on the different papers are presented in the Introduction. 

The 12th Salt Water Intrusion Meeting was organized by the Association 

International Oomse on Groundwater Hydrology (Asociacion Curso Internacional 
de Hidrologia Subterranea, CIHS), now the Foundation International Centre 
for Groundwater Hydrology (Centro Internacional de Hidrologia Su bterninea, 
CIHS), in co-operation with the Department of Ground Engineering (Departament 
d'Enginyeria del Terreny, DET) of the Civil Engineering School (Escola Tecnica 
Superior d'Enginyers de Gamins, Canals i Ports, ETSICCP) of the Polytechnic 
University of Catalonia (Universitat Politecnica de Catalunya, UPC), Barcelona. 
The people in charge of the organization were Mr. Andreu Galofre, Mrs. 
Margarida Valverde and Mrs. Ma Felisa Zurbano, co-ordinated by Emilio 
Custodio, with the assistance of Mr. Alfons Bayo, Mr. Carlos Loaso, Mr. Mane! 
Pascual and Mr. Juan Manuel Aragones (field visits), Mrs. Raquel Burgos and Mr. 
J ordi Sanchez-Vila (secretariat activities), and Mrs. • Olga Ayala (accompanying 
persons programme). 
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The meeting was sponsored and supported by several agencies of the 
Government of Catalonia (Generalitat de Catalunya, GO): Department of 
Industry and Energy (Departament d'Industria i Energia, DIE), Interdepartmental 
Commission for Research and Technology ( Comissi6 Interdepartamental de 
Recerca i Tecnologia, CIRIT), Department of the Environment (Departament 
del Medi Ambient, DMA), General Directorate for Water Works (Direcci6 
General d'Obres Hidr!LUliques, DGOH-GC), Water Authority of Catalonia (Junta 
d' Aigiies de Catalunya, J AC) Department of Agriculture, Livestock and Fishing 
(Departament d'Agricultura, Ramaderia i Pesca, DARP) and the Geological 
Service (Servei Geologic); of the Government of Spain: Centre for Studies and 
Research on Public Works (Centro de Estudios y Experimentaci6n de Obras 
Publicas, CEDEX), the Interministerial Commission for Science and Technology 
(Comisi6n Interministerial de Ciencia y Tecnologfa, CICYT) and the Geological 
Service of the--Ministry of Public Works and Transportation (Servicio Geol6gico 
del MOPT); the Authority of the Province of Barcelona (Diputaci6 de Barcelona); 
the Water Supply Company of Barcelona (Sociedad General de Aguas de 
Barcelona, SGAB); the Civil Engineering School of Barcelona (ETSICCP) and 
the Polytechnic University of Catalonia (UPC). The International Association 
of Hydrogeologists (IAH) and the Royal Academy of Sciences of Spain provided 
scientific support through its past-president and elected member Dr. M. Ram6n 
Llamas, who personally contributed his personal effort to the meeting. 

Dr. W. de Breuck, Dr. J.C. van Dam, Dr. B. Kozerski, Dr. M.R. Llamas 
and Dr. A. Navarro formed the Scientific Committee, and Dr. A. Gurguf, Mr. A. 
Bay6, Dr. A. Sahuquillo, Dr. A. Pulido-Basch and Dr. L. Candela constituted 
the Local Scientific Committee. Dr. J.C. van Dam helped with the organization 
through his letters and personal contacts. 

The different papers are reproduced after the camera-ready exemplars 
prepared by the authors, after the screening of the drafts were completed. No 
further changes have been introduced even if some minor linguistic errors have 
been detected. Only two of the papers have been redrafted and retyped by the 
editors, as indicated in the text. 

Barcelona, December 1992 

Emilio Custodio and Andreu Galofre 
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