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Abstract 
 
Over the last few years Connectionistic Networks, also 
referred to as Parallel Distributed  Processing Systems or 
Neural Networks (NNs), have been in the center of a renewed 
and  increasing interest. Indeed, the application of NNs in 
different arenas such as forecasting, machine vision or speech 
recognition are examples of their widely use in problem 
solving. The advent of environments for creating and using 
software agents, allowing for cooperation and interactions 
among such entities, have proved to be and interesting to 
explore their potential. Combining these technologies, a 
prototype of a Distributed Web-Based Multi-Agent Water 
Quality Diagnosis and Simulation System in Lakes and 
Reservoirs, built up both on symbolic and nouvelle Artificial 
Intelligence, offering the possibility of web-based links 
emerged. 
 
Introduction 
 
The construction of highly integrated, water quality diagnosis 
systems in lakes and reservoirs computing infrastructures 
poses serious challenges to today software design, 
development and integration technologies; i.e., as the size and 
complexity of the computing systems grows, integration of 
independent cooperating sub-systems is becoming a potential 
approach to large scale applications. Issues in integration 
include support for a variety of computing and sensoring 
hardware, access to arbitrarily distributed computing 
resources, incorporation of legacy systems, the ability to 
customize and evolve with changing user needs, the control of 
software development and maintenance cost, just to name a 
few. Clearly, computerized Lakes and Reservoir Information 
Systems (LRIS) will be crucial for the enabling of more 
efficient water control systems in the future. LRIS will be 
need to link water quality institutions together to ensure that 
water quality is provide in accordance with best care 
guidelines and protocols, an area in which Aquatic Chemistry 
and Computer Science may overlap. Water quality computing 
can provide efficiencies and savings to the water management 
systems, namely to improve water quality predictions derived 
for different hydrodynamic forcing events and to allow for 
identification of the specific hydrodynamics processes that 
influence it. Computerized LRIS will be important in the 
actuation of the governmental authorities to programming the 
efficient use of actual and future water resources.  

 
Urbanization and technological development, industrialization 
and intensive agriculture have had an increasing impact on the 
environment and particularly in water quality river 
ecosystems, lakes and reservoirs. Energy and pollutants are 
released into ecosystems, where they may cause more rapid 
growth of algae or bacteria, damage the several species, or 
alter the entire ecological structure. A reservoir is in itself an 
entity extremely complex, and so it is an overwhelming task 
to predict the environmental impacts that such emissions will 
have. It is here that a Distributed Web-based Multi-Agent 
Water Quality Diagnosis and Simulation System in lakes and 
reservoirs is brought in, to be used either to select the water 
treatments best suited for the solution of specific water 
problems, or for the study of the impact of new  legislation to 
be produced, in order to reduce or eliminate the emissions, as 
illustrated in Figure 1.  

 
 
Process Dynamics in Aquatic Systems - Lakes 
and Reservoirs 
 
Models supported by data have generally been preferred, as it 
is one's intention to develop realistic models which may be 
used to manage and understand the environment [Jorgensen 
1997]. 
 
Environmental research, and in particular environmental 
modelling, has been emphasized in Europe, as a core area of 
scientific effort; in fifteen Western European countries were 
published during the last five years (1992-1996 inclusive) 
45% of the world articles in Ecological Modelling [Jorgensen 
1997].  
There are three important aspects that are paramount to 
ecological modelling: 
  
(1) that it is crucial to consider ecosystem theory in one's 

model constructions;  
(2) that the concepts of chaos and sustainability are important 

components to be included in one's considerations on how 
to model; and  

(3) parameters are not constant.  
 
One should either use one's knowledge to make the 
parameters time dependent, or one should use ecosystem's 
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