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ABSTRACT

The EU Water Framework Directive (WFD) has established new regulations for the registration and
quality monitoring of water bodies. The concept of the directive is to introduce a holistic management
approach, which brings together interdisciplinary scientific knowledge for the achievement of high water
quality, and to ensure the creation of a harmonized coding system. To achieve this goal, Geographical
Information Systems (GIS) provide adequate tools for the management, storage, visualization, and evalu-
ation of environmental quality information, by combining water quality data with the classification of the
risk for the water body, according to designated weights of influence of each selected parameter (such
as geological morphology, sheer volume of the aquifer, point sources of pollution, and others according
to the studied system). Furthermore, the integration of mathematical models in GIS can provide possi-
bilities for the prediction of long term behaviour of a system under various scenarios of anthropogenic
pressure. The aim of this chapter is the presentation of the latest applications and research concerning
the use of GIS as an Information and Communication Technology (ICT) tool for environmental manage-
ment and water quality purposes.

DOI: 10.4018/978-1-4666-2038-4.ch094

Copyright © 2013, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.



Environmental Quality Monitoring, Using GIS as a Tool of Visualization, Management and Decision-Making

INTRODUCTION

Undoubtedly, water being one of the most “to the
edge” topics of humanity, therefore it was more
than necessary for the EU to provide a tool that
can serve as a guide for the management of water
resources and for decision making concerning
issues related to water. The Directive 2000/60/
EC (WFD) of the European Parliament and of
the Council was adopted on 23 October 2000 and
establishes a framework for the action in the field
of water policy.

The main aims of the Directive can be sum-
marized as follows:

. Expanding the scope of water protection to
all waters, surface waters and groundwater

. Achieving “good status” for all waters by
a set deadline

e Water management based on river basins

. “Combined approach” of emission limit
values and quality standards

. Getting the prices right

. Getting the citizen involved more closely

. Streamlining legislation

Theanalysis ofthese goals and their implemen-
tation in policy making and management of water
bodies are summarized in the present chapter.
Whenever necessary a reference to the articles
of the directive is made, for example article 3(4)
meaning article 3, paragraph 4 of the Directive.
Moreover, there are references concerning Water
information Notes published from Water Informa-
tion System for Europe (WISE), the central water
data webportal of EU.

Water quality monitoring introduces the
need to manage vast volumes of analytical data,
interacting under elaborate physicochemical
laws. Geographical Information Systems (GIS)
provide the means to incorporate a spectrum of
raw scientific data into the visual and analytical
tools of modern software, in order to provide a
better understanding of how elements of natural
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communities interactacross a landscape. Itenables
the examination of the multiple types of spatial
data and the assessment of relationships between
various types of water contamination and cross
contamination. It is also useful in the estimation
of the effect of localized or non-point sources
of pollution. Such systems have been useful in
the evaluation of quality change in surface and
groundwater aquifers and in the development
of models capable of evaluating environmental
changes and assessing impact of detected pollu-
tion sources (de By, 2001; Longley et. al., 2005).

Since the EU WFD requires the registration
of existing water bodies and their environmental
quality status, GIS is essential in order to manage
the analytical data emerging from this task, to en-
sure the designation of the right areas of liability
for the sustainable use of these resources and to
offer risk assessment tools in extreme scenarios.

This chapter, after a short presentation of
the main aspects of WFD, is aiming to provide
applications and results of the latest relevant re-
search concerning the use of GIS as an ICT tool
for environmental management and water quality
purposes. In particular, it manages to pinpointand
give insight to the advantages that GIS presents
in relation to WFD requirements and the ways
that it can be incorporated as a tool for directive’s
effective implementation.

OVERVIEW OF THE MAIN ASPECTS
CONCERNING THE EU WATER
FRAMEWORK DIRECTIVE

Basic Principles

The directive establishes an innovative approach
for water management based on river basins and
natural geographical and hydrological units and
also sets specific deadlines for Member States
to protect aquatic ecosystems. The directive ad-
dresses inland surface waters, transitional waters,
coastal waters and groundwater. It establishes
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