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Introduction

region's sustainable d il the systems
integriated i it, cach w NMTICTUMCS

crne, objectives and without any clear hierarchy
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Maodelling of a svstem requires the use of advanced analysis tools; tl

(1S (geographic mformaton syvstem) 18 selected, considering the

geographic scope of the components involved,
he management of sustainability 15 focused on thie @
demand of natural resources by human acovities. The competinve
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demand [or these resources and el allocation creates a conthet

berween the needs of the and humans, The feasible

ons defined by sust: based on negonations: rrade-

offs berweens various objecoves, without maximizing indradual

finding an efficient and acceprable balance between

15 and resource availabilioy. It 15 thus
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MECEsSsAry 1o and quanily the rade-o berween the conflictng

obiectives. determimed by resource svarlabiity and socio-economics

an be developed o help
are called [DSSs (Decision
territorial analvsis, thev are
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tudy. human acovity 18 focused on [OUTISM; 85
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e natural

d land and, as
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Decisio

Basic p

designed to facilitate a decision-makar

sustainable development

n Support Systems

The 12555 are closely involved in the mformanon revolunon; they

have emereed o solve the challenge of extractuineg useful iInformanon
from large amounts of dama, thus complemennng human decision
making capability with a computer's immense capacity for daa
processing (Clyvde and Andrew 1993), The I2S85s have had a grear
impact on orgamzations, which are searching for svstems o gude
and support them in de
According to a well-kn
of programmes and 1oo]
necessary, information re

cny

DOIMent, siNce 1 ¢

and software in a unique

15 10 E1ve support o the decision MAakrIng-
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i sysiematic generation and evaluaton of
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the key element

dccording to a
very complex reality with a great number of variables. The DSS does
I

not selve any problem by itself (that onus lies on the decision-maker)

but provides effecove support o the

A D55 can overcome technological obstacles and facilitate berter,
fter decsion-making at | costs, The expectad benefits
iang a DS are as follows,
* Enhanced guality of decision-making
- 311 ImICatcm
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| ]
= on of end-users
rinciples of multi-criteria decision analysis techniques
[Mrough the 1990s, serious attempts were made to develop
applications focused on envir onmental management. incoroomting
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coastal areas

MCDSS (Mulo-criteria Decision

most innovarve contributor in the

MCDM (Mulo-criteria Decision-Making) technigues. The resulting

> as-an interactve COmMpuUter svsicm,

makers tn solving difficult problems,
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werous objectives. It has four main

mponen 1) an end-user (decision-maker), (2) a preference
structure, (3) a dynamic alternatives group (potennal actions), and
}i'a critena set to nsidered 1in the alternanves evaluatuon
To consider ietermined number of alternaoves, takme mo

poccoun?

sbjectives inoconflict, 1s the basic goal of MCDM
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£ oalternanves

asic methodology of work requires a dehmuon lrom the <o
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called *Concordance Matrix he mathematcal presentation il

objectives, where the different eriteria are allocated positions in

lumns and the alternanves are allocated positons in rows. The
value of each matnx cell, known as scormg of criters, represents the

I'his structure makes 1t-es

the different critena scores for
I'he onus for this always hies on the experts and planners, The basic
glements involved in the process of muln-critenia decision are critera,

werghts, and decision rule

Criteria: factors and constraints

[he bases for decs he criteria. In general, oné can

consider the exister categories: factors and

A factor 15 & criterion, zes or minumizes alternatives

value according 10 each eva o1, This 1s 1o say that some values

ESTaDisn measures over

. L.e. the applicaton of

factors from minor o major vulne according to distance.

[he constramt cnterion mav be

assified MO WO gTOoups:

v of alternatives is

from the evaluanon, for

to define new areas

1Tion
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1o construct inlrastructure

nceomphished with this value
I
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For each evaluation, it is necessary to establish a hierarchical system
for the involved critenia. It 1s called weights, if expressed

gquantitatively, and hicrarchies, if expressed gualitatively. With these

vilues, one can establ

different points of view or prionnes
| k
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Evalualion: decision rule

I carry oul the evaluaton process, criteria are combined using the
{

decistion rule, which can be very ~-'-:‘.',‘-|-.- use of one Criterion) or very

1 § -

complex (integration of a larger set of crite decision rule 15

furnished from the critenia but structured CCTIvVEs

defined by the d

begimmng w
| Selecuon function

Heuristic funcnion

Tnative classihicanon

The first one est

(pprimizanon al rule, which implies the

evaluation ol aill ailte

g simpler and

=5 3 procedure for

tves. To make the

the present arthmetic

applying 1t to the criteria st 10 ev = it and produce the decision
GIS and Multi-criteria D Systems

MCDSSs have been developed e the mnereasing
i environmental dec

complexio arver 19913, Due to
the strong spatial component of problems related to MCDM, they
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e evolved with close links 1o the use of GIS as a development

around ana

rs15 modules and spanal modelling.

thers a set of rechm

chnigues; depending directly on

ed objects, These tools may be simply

nques, which allow forecast and

vs15, and adeguate pohicy defimmnon,

e, 1 15 necessary o identfy the

yms as well as choose some ter ritorial units

=
in spanal modelling 15 the
formanon, e, the generation of new

aia, DeEInnimng with 'l"-"."n"nl"ll\!'-.'

els that describe the behaviour in the

real world under determined condinons, In this way, results or
olunions o complex spatial problems can be achieved

a svstem with such fearures in the
es must be specified in the firse
¢ objecuves, data analysis plans
ematization of its capture,

see Chapter 16) have to be set

FFigure 1
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With the established general objecuve bemng sustainable

development study in coastal zones, the hrst step s (o determine the

factars involved s achievernent. Coastal systems are dynamic and
complex: research 1s necessary ! understand. enumerate, and
evaluate the basic behaviours and interactions inside the ecosystem

and alse with human actvity

It 15 unteasible t

| grachion perwecn NUImEan

LCLIVIT 11 the enviror can i n e
LyDa Case stuay ne Ay Clearly s TG
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identify v asial system where th
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affect water and cover

Fo reach a g Vsl peration s advisable to organize the
\ifferent indicators i accordar or the statu
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znd decision tools for coastal areas

he status of the present system

]

uniic level, Some indicators

v the status of natural

=

=

=
il

15 against the different pressures

thev can receive. For mstance, they enable knowledee of water

quality and its v rabilin

*  Previous status imdicatar hese descmbe the status of the system
il 3 wis periods. Using these indicators, the evolution of socio-
cconorme pressures as well as the vanation in the land cover
typology i recent vears has been established for the study area

] Precoure tndicaior Mhese describe the pressure that tourism
refated development places s

] B ripnon andicato Al ye SCenario hese are based on g
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mulation seral concerning tuture predicuons and alternatives

arung with socio-economic and ecological models

£ ['he mmcorporaton of 4 soCio-economic data set has allowed the

at pomt out the resuly of

TOXUTTST €0 and, at the same nme, gsamate the
pressures on the environment. This group also allows the
incorporation of data about perceptions that a society shares abour

urism generates. All these

1T ]" L3 f!'!'.!'l'l."".-.' LovIrism
mdicators warn of the main
1N [OUrism .'1‘|.'§T';.'.’[".E"'.ZZI|.E L

will allow the desired definitian

[355s have been defined, using the
decision tools could be

Y518

ke accessible and visualize

o Spanal Database) {see
WS ,.i',:::pr_'.‘ L.‘I"é:._Ei'Il eih)
5 for

- SUPPOTT 10 500131 8

svalonment
velapment.
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Figure 4
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These tools are used o create fresh data as a result of combining
existing datasets, using their spatial and annbute relations [t 1s

possible to operate with datasers with vector data madel, raster data
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ty and decision tools for coastal areas

Flgure §

Advanced analytical modelling tools

I'he advanced analyncal modelling wools are supported by GIS

analysis capabilities, mainly mathemancal functions and raster

yacities: These go a step torward from the simple spatal

modelling cag

analysis tools; and are designed o answer specific questions abow

natursl resource compeunon by means of models and scenario

mplementation

Ihey are complex tools specifically developed to provide optimal

responses to defined goals, whether complementary or compentive;

fior thie sustainability of the coastal area, The conceprual frame for
tion of these tools 15 MOCIDM

Fhe development methodological approach should be as follows:

1 Defimtion of objectives
2 Desipgn

3 Drevel pIment

and development of spanal database (Chaprer 16

of models

! Defimuon of ¢

5 Establishment of
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sustainability and decision tools for coastal areas

Figure 6

Ay ed anal
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tools are the bases for the

-making tools, which suppor

model implementari ¢ generanon: In the context of

the Goa case study, instead of complex tools, an open and fexible set

ol tools 1o support decision- been developed

Sum mary

FESOUTCCS necessitates

miegrated coastal management £ best approach to develop a set

of degision twools for environmental management is the use of mulh
1IE%

vais techniques in 2 GIS context. However, it is very

ng decsion analvsis in

sacial complexity, because of

svetem’s behaviour and the

n the demonstraton of the
evelop a unique environment o
socig-economically or
emviironmentally at different scales. local and regional.
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