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1. Preamble

Continuously evolving economic, social and cul-
tural pressures on natural resources, including exces-
sive uses and pollution, are causing threats which are
increasing the dangers to the state of the earth, due,
above all to overpopulation, increasing of industrial ac-
tivities and global consumption, and increasingly dan-
gerous types of waste on land, air and water. Society
is trying to balance the production of goods with the
proper conservation of environment. This task proofs
not only to be hard from the technical and economical
point of view but also creates controversy.

Artificial Intelligence has been widely and success-
fully applied to environmental management problems
as for example in using expert systems advising emer-
gency response teams about how to deal with industrial
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accidents [1], in using expert systems to assist in grant-
ing hazardous waste site permits [27], in modelling wa-
ter quality [28], and many other environmental engi-
neering applications [5,23,29]. The first real applica-
tions of Expert Systems to environmental issues ap-
peared in the early 80's. See, for example, the seminal
work by Guariso [13,24].

But all this interest have had a very sparse impact in
the general Artificial Intelligence Conferences. That is
why we are honored to report on the ECAI'98 Work-
shop on Binding Environmental Sciences and Artifi-
cial Intelligence BESAI'98). The organization of this
Workshop has its roots in the IJCAI'95 Workshop on
Artificial Intelligence and the Environment [17] that is
to our best knowledge the only initiative of its kind in
the frame of a big Atrtificial Intelligence Conference.

BESAI was in our opinion a good starting point to
bring together scientists from a broad spectrum apply-
ing Al techniques to environmental issues and from
other areas to help each other to solve problemsin a hot
and sensible area as Environmental Sciences are. And
to create an appropriate forum to present and discuss
new initiatives.

Environmental Studies and Artificial Intelligence
are both of strategic interest for society and this is re-
flected for example in the Information Society Tech-
nologies Programme (IST) call [15]. The interaction
of researchers from both areas can provide society
with nice solutions for many real applications, in or-
der to better understand, manage and protect the envi-
ronment. The encounter between these fields is a new
challenge for many researchers of both communities.

1.1. The workshop

For this workshop edition we received about 25 ex-
pressions of interest and after a selection, based on the
judgment of three referees for each paper, the organ-
ising committee accepted 13 papers from 11 groups
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widely distributed. The technical issues addressed by was an interesting experience to drop into a world of
the selected papers for this workshop come from all en- environmental engineers and artificial intelligence re-
vironmental fields, but there is a great strength on the searchers the discussion of new approaches to face
applications to Water issues as most of the papers were management of environmental systems and new ways
devoted to Wastewater Treatment plants applications to solve problems.

talking about: the instrumentation and Knowledge-  As pointed out irBESAI, managing environmental
Based Systems [2]; the application of Neural Networks systems is not an easy task as it requires a wide range
to prediction [3]; the construction of Ontologies [6]; of expertise, including environmental sciences, engi-
the use of Model-Based Reasoning for prediction [11]; neering, social sciences, economics, and politics [8].
the automatic rule construction [20]; Case-Based Rea- However, this is the world that we are facing and man-
soning applied to Biological Systems [26] and Case- aging and we must learn to deal with these complex
Based Reasoning applied to Wastewater Treatment systems, we must try to understand their behaviour,

Plants [21].

Paggio et al. presented the current statd RACE
an ongoing research funded by the EU with an ap-
plication to Environmental Decision Support System,
and contributions emphasizing integration of various
technologies [19]. In the same line of having a Deci-
sion Support System, Sazonova and Osipov [22], con-
tributed with a paper oriented to catching—predictionin
fisheries.

Also we had nice applications to the modelling of
Climatic Data [18], to automatic sensing of odours
in Waste Treatment plants [4] and the applications to
CBR to azeotropic distillation [16], these papers add
the practical taste to the sessions.

In a more horizontal approach to environment super-
vision we had the paper by Hart et al. [14] that makes
a very interesting and general reflection about the pos-
sible role of Artificial Intelligence and its applications

and last but not the least, we must be able to build tools
to solve them precisely and very rapidly, because of the
social, political and economic impacts of the potential
solutions.

Over the last years environmental engineering has
undergone significant advances in both theory and
practice. Experience gained from the operation of nu-
merous systems, coupled with the results of recent re-
search in the field, has led to improved environmental
systems management. From an Al point of view, the
broad introduction of Knowledge-Based systems and
Case-Based systems, followed by the explosion in the
use of Neural Networks, and along with the fuzzy sys-
tems spearheaded the thrust of a rejuvenated artificial
intelligence to play an utilitarian role in the engineer-
ing practice [25].

In spite of this encouraging concurrent advance in
both fields, the interaction between researchers related

to Environmental Management Systems where, the use to these areas has not been an easy task, as reflected in
of Al techniques appeared once again as a central idearelevant literature where few shared references appear.
for designing and constructing reliable support tools in  This is easy to understand if we analyse the context: Al

the decision taking process.
1.2. Organization

The paper is organized as follows: in Section 2 we
present the . R-Roda’s opinion ab@®ESAI'98 from
the point of view of Environmental Sciences. In Sec-
tion 3 we present the D. Riafio’s opinion from the point
of view of an Artificial Intelligence researcher. In Sec-
tion 4 we give our own conclusions and present some
plans for the future.

2. Environmental sciences point of view
BESAI was an appropriate meeting considering the

relevance of the interaction between environmental sci-
ences and Atrtificial Intelligence fields. The workshop

requires a rigorous approach based on a strong theoret-
ical and knowledge-based point of view faced against
the more practical work of engineers. Moreover, it is
a really difficult task to explain in detail but in a few
words, the domain where the research has been car-
ried out, e.g., wastewater treatment plants in my case.
From the environmental side it is needed that more
tools are available to create knowledge bases that could
be shared with other researchers or reused in several
applications.

That is why the significant participation, BE-
SAl, of chemical engineers and researchers from re-
lated fields far from Al was so surprising and positive,
considering that the workshop was included as part of
the main global European Conference in Artificial In-
telligence (ECAI'98). This presence was also reflected
in the organising committee &ESAI (with four envi-
ronmental engineers and only two Al researchers) and
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those which do not require the contribution of soft-
ware as mechanical or chemical processes; those which
require a traditional software contribution by means
of a software engineering approach which integrates
databases, concurrency, real time, monitoring, graph-
not software solutions ics, etc.; and those which require some Al technique.
Figure 1 shows our interpretation about the above di-
Fig. 1. Al techniques and software for environment. vision. The BESAI workshop was an interesting ren-
) ) ) . dezvous between environment scientists and Al en-
in the list of contributors with almost half of the au- gineers that brought to light some of the current Al
thors being environme_ntal or chemical engineers. boundaries in Fig. 1 and gave some ideas about how
~We should try to think about the reasons why en- 1, ayiend them. Whereas the traditional software de-
vironmental engineers, given the choice, prefer to de- t.nds anad hocsolution to the problem which can
fend their automatic management contributions in Al o o -hieved either by direct programming or by us-
congresses, instead of presenting their work in spe- ing some intermediate case tool as TRACE [19], the

_c|f|c forukr)ns relatedtt(()j ttT]e'r field. I}hougr;spemf:jc top-t | software is worried about separating the knowledge
ICS can be presented there, such as advanced controy,, g \yeq in the problem from the actuation required.

and process automation, environmental managementg many efforts are devoted to modelling and identi-
practitioners require quick, easy, and autonomous so- fyir;g the environment domains with rule bases [6,20]
lutions based on mathematical algorithms and compli- case bases [16,21,26], qualitative models [18] r;lrtifi’-
cated models which reproduce in detail the behavior cial neural netw,ork,s ar;d soft computing [3,4] t,ransi-
of the process. Advanced Al techniques are not widely tion networks [11], semantic nets [22], fuzz;/ s,ets, etc.

accepted into this context, basically due to the lack of As far as the actuation over the environmental process

underst_andlng of the t.OOIS‘ In my part|cu|ar_op|n|on, is concerned, th8ESAI workshop showed that su-
the main reason of this lack of understanding could - L . ) .
pervision, prediction, planning and improving the so-

be due to the particular nomenclature used in Al field, *. : :
. . cial effects (e.g., odor and noise reduction, flora and
where, e.g., variables are named attributes, or process ; . :
fauna preservation, ecological factory processing, etc.)

is named domain. Considering our outstanding posi- are some of the main intersections between the Envi-
tion, it must be our effort to explain clearly the steps .
ronmental and the Al communities.

that have been followedto develop the approach, trying The boundaries of the Al solutions to Environmen-

to obtain a consensus between the nomenclature used . . .
in both fields tal, Ecological and Biological (EEB) problems can

As final balance of the workshop, we consider the be extended by considering the kind of difficulties to
workshop as a good starting point’to encourage en- which Al techniques are used to and whether these

vironmental engineers and Al practitioners to join to- difficulties are usual in the EEB systems: data dif-
gether in research projects. The results of this work ficulties (€.g., complex, sensitive, incomplete, impre-

must be reflected in future similar workshops organ- cise, and variable information, the amour_lt of.data in
ised both in Al and specific environmental domain con-  SENSOr-based systems, etc.) and unreal situations (e.g.,
ferences. predictions, plans, simulations, etc.). In this frame-

work, | observe that Al can be situated in a two di-
mensional space defined by the autonomy degree axis
3. Atrtificial Intelligence point of view and the application domain axis. Up to now, Al-EEB
systems have been closed in a zone of the above
In this section we present a double analysis of the space that is limited to supervision and recommen-
Al approach to environmental domains. On the one dation tasks (autonomy degree) in specific fields like
hand, we discuss some of the ideas about the adequacybiology preservation, water treatment, waste process-
of Al techniques for environmental applications which  ing, meteorology or forest management (application
appeared in the BESAI workshop, and on the other domains). These applications have been developed un-
hand an overview on how | perceive the interaction be- der a specific perspective [3,4,16,22] or by means of
tween environmental processes and Al methodologies. general purpose tools as Environmental Decision Sup-
A broad study of the environmental sciences di- port Systems (EDSS) [19] or Intelligent-System shells
vides the problems they deal with into three groups: as G2 [2] or DAI-DEPUR [21].

software solutions

Al techniques
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The future of AI-EEB systems which can be drawn References

from the BESAI workshop is that on the one hand,
Al systems will acquire more relevance in assessment,
control and decision making tasks (autonomy degree)
and on the other hand, the application fields will be
extended to consider new aspects of ecology [14] as
considering the replacement of a polluting manufactur-
ing process with a cleaner one, recycling and reusing,
or legislation automatic assessment (application do-
mains).
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