
Context

Maintaining a high-water quality is one of the main challenges of 
the 21st century4 and SWP is one way to ensure it. SWP is used 
in a LUP context to reduce negative impacts of anthropogenic 
activities on water. However, implementing SWP in LUP implies 
acting on a regional scale and faces several challenges such as:

Objective

The objective of this project is to design and implement a 
knowledge-based decision support system for source water 
protection in a land use planning context.

The project results should provide recommendations for land 
use planners on:

What is land use planning?

Land Use Planning (LUP) can be defined as « the process by 
which a society, through its institutions, decides where, within its 
territory, different socioeconomic activities such as agriculture, hou-
sing, industry, recreation, and commerce should take place1.»

It is mainly based on zoning that divides the land into zones to 
guide development.

What is a source water?

Source water can be defined as the water that serves as supply 
for drinking water2.

Source water protection (SWP) consists of a set of tools and 
strategies aimed at reducing source water contamination. It has 
many positive consequences such as3:
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What is a CBR?

Case-Based Reasoning (CBR) is an artificial intelligence ap-
proach for problem solving inspired by human’s natural process 
to solve a problem5. It consists of a four-step cycle defined by 
Aamodt and Plaza6.

The knowledge is represented as cases. The cases (problem-so-
lution) are used for reasoning. CBR draws conclusions based 
on previous cases in order to solve a problem. The first phase 
consists in retrieving a previous case based on the similarities 
between the actual problem and old ones. The second phase al-
lows reusing the most similar case. The third consists in adjus-
ting the previous solution in order to solve the actual problem. 
The last phase allows retaining the adapted solution and saving 
it in the case base.

What is a case? 

A case is a problem and a 
solution. In our context, it 
is a past decision making 
process (an old experience) 
that should be shared among 
stakeholders and decision 
makers.

A case can be described as : 
A problem related to the quality of a drinking water source, 

for which an action (solution) has been identified and 
implemented in a regional planning context

Based on a similarity score on several attributes (such as 
geographic context, socio-political environment, financial 
aspects, etc.), CBR can propose one or many solutions to a 
current problem similar to one or many similar problems in the 
case base.

Methodology

The methodology relies on a sequential mixed-method approach 
(quantitative and qualitative), that is well suited for complex and 
interdisciplinary problems7.

The online survey was used to identify the stakeholders involved 
in SWP in the Province of Quebec (CANADA).

• Identify problems encountered by source water protec-
tion stakeholders

• Identify solutions to solve a water-related problem
• Identify stakeholders who participated in the past expe-

rience (previous case)
• Identify the information used to solve the problem
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