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Multicriteria Analysw -
/\ Tool Ior Wctlaud Man‘lguncnt Decision Making

I, Introduction e

Decision making where nataral resources are c.nnu,mui cant be a time consuining and
vomples task, often resulting in decisions which do not accurately portray (he true value of
e resource Monetary based decision support methards such as cost/benefit analysis (CBA)
oftep fail to deliver mformation which accommuodates both economic and environmental
v ot of he resonrce, Wetland management decision making is one such instance where
the selection of poleies for implementation will depend on qualitative, suantitative and
imperteet information. the consideration of these variables as well as different points of
view from interest proups can inerease the comple sity of the mamigement problem.  The
ability to inchude both qualitatise and quanttabive information in the analysis makes
multicriteria analysis suitable for establishing priorities whers objectives wre many and
complex, as is often thc ase with nataral resouree problems, ' ‘

Mulue.utum mmlws IMCA) as a nmxmycnwm decision making, mnl can he used to evaluate
alternative sttatagies in waler resouree management, Main issues and atributes related to the
~ resources are siated as eriterfin The hmpact of different management stralegies on these
~ criteria is then evaluated using both qualitative and quazntative indicators. Unlike the purcly
muonetarsy based techniques MCA allows non-monetary values o be ncorporated into the
mml;m.a making it a mure camprehensive management decision toul.

This paper will; ;

(1} introduce MCA as dmmon suppml mnl for \,wtlund management,

(21 show how MCA gan be used as an extension of ather evaluation methods such as CBA,
(3 outline an MCA framework relevant to wethind management and

(4) show how this can be applied to the Macquarie Marshes in the selection of water
management alicrnatises, The Macquarie Marshes will be used as a case study to illustrate
how MCA can accommuodate -both environmental and economic eriteria in management
decision makm;, The develapment of alterative measures for non-monetary resources and
the ure of weights to incorporate different pomis of view were an important part of thls
analysis.

.

2. MCA -a wetland management decision making tool

MUCA is a decision mahnug tool that can be used in natural resource problems to evaluate a set
of alternative scenarios for implementation using a finite set of criteria. MCA is concerned
with resolving problems where there is a set of proposed options and several conflicting
objectives (Nijkamp and Yos 1977). As a decision support system MC# alfows the decision
maker to rank pbjectives, resolve conflicts and identify areas of importance, In wetland
management problems a large number of i environmental and geonomic varjables are often
involved.  The interrelutionships between these variables add to the complexity of the
problem. A MCA allows complexities to be resolved and project objectives inmml'xted by
pmndmg i fmmmmk for rmnagmmnt deeision muking (RAC 1992b), :

Multicriterin Amﬂysis# A ool for Wethnd Management Decision Makiag . Vil and 1, Assim 2



Ehe tellowing tree diagram shows the MCA decision making process.
Figure 1 Mualtieriterin Decision Tree
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MO A mcreases the sdeciston makers' contral over the outeome of events by stating the
obgectives oxpheitly so that the refative value of different projects can e considered. The
objectives used o esaluate the alternabive options are often stited #s economie eriteria or
asstgned seores o reflect qualitative judgements on pereervesl importanee.  The decision
maker 1 a MCA can then choose o set of preferred alternatives based on how well they
setisty the speafied selecton eriteria

MO can be apphied 0 wide variety of weonomic and environmental problems such as
water reeonree profdems, bodiversity preses sation and su: tamable deselopment (Gum, Roefs
and kaimbatl 1976, Dgason and White 1984, Gooutzt and Nihamp 1993, RAC 1992a and the
Department of Nateal Resources 19901 MCA provides vanous “points of view' in the
analysis which might otherwise have not been meluded (Gum et al. 1976). As a result the
options assessedd are not biased towards aspects which can only be measured in economic
terms e meomie and employment, but take into acenunt envirommental, social and
cecreational tactors related Gy the pmb]em

Appheations of MCA asually include an miegrated analysis of the elfects of 3 propmed
provect mteris el

« ceonomic efficiency.

s regional developmunt,

s ensironmental impacts, e

o soural mpacts.

Fraditonal econome valuation methods may not always include the true value of the non-
market good and hiave a fendency to gloss over environmental issues in reaching the final

Malticriteria Analysis. & Vool for Wetland Management Decision Making  C, 100 and F, Assim 3



decsion (Quireshi, Greenfield, Kingham and Krol, 1995) In wetlind  management
evaluations there are often several issues and attributes of the wetland envitonment that may
not be placed i the anabvsis due to a lack of information on their monetary value.  In such
mstances @ need for a moare comprehensive analysis that considers both monetiry and non-
monetary values m the decision is needed

MO A provides a lramework for incorporating economic and environmental values into the
analysis A MOCA does not necessarily negate the need to carry out o CBA or contingent
valuation study but can be adopted as an extension of these methods (Qureshi et al. 1995)
with values generated from monetary valuation teehniques incorporated into the criteria of un
MOA Specific ranges i CBA values ean be used as part of the eidteria for attributes that can
be measured in monetary terms - A CBA ratio can he speaificd such that it must be satistied
by certam eriterty under cach alternative exanuned before that alternative aption can be
chosen for implementatson

3. Framework for multicriteria analysis
Iln tramework for Me A needs to be flesible so that Jactors can be incorporated into the
analysis as they arise  According to Ray (1990) the objective of MCA is to help the decision
maner by structurmg the problem so that any development limitations and ambiguity are
stated clearly.

3.1 Major Componcats

Fhe tollowing is a framey otk for a MCA (Cohon 1978, p 16).

o Identify objectives and clearly stide alternatives.

e Detine deaision vanables and constraints, develop eriteria, ‘

o Collect data - develop a measurement scale to score eritenia and set up an effects table.

Generate and evaluate alternatives based on how well they satisty the eriteria.

e Conduct a sensifivity analysts by weighting the criteria based on different priorities.
e Sclect a set of preferred alternatives.

o Implement the selected alternative,

AMCA dues not seleet it final projeet but rather provides a set of best possibilities based on
the different objectives cited. Aceording 1o Colon (1978 it is this quality which makes it
wdeal for natural resonrce problems where dilferent deve lnpment paths ean be chosen based
on duferent priorities

I our components which need to be evaluated in g MCA are (RAC 1992c).

a finde number of alternative plans,
o asetol criterin by which the alternatives are judged,
o method of ranking the alternatives based on how well they satisfy the
criteri, and B
a sensitivity analysis to determine which alternatives are implemented.

.

Nultieriferin Analysise & Tool far Welting Manngenent Decision Making . 101 and F, Assim. 4
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1.2 Outline ) ' : :

[he tollowing method has been developed to rank eriteri aned analyse the alternative options
put forward in @ wetlands management problem and s applied in planning a multieriteria
analysis Tor management opions in the Macquarie Marshes.

I Define the welland area wed specihy e systent bowndary hecween tus area and the
s o region (Barbier, Acreman and Knowler 1996). :

> Spectp the altersatve options: ese are the specifie plans that are being put forward for
cvatuation in g MCA  Altermatise plans that prionitise dilferent aspects of the problem je:
ceonomic. environmental and recreationad. need to be meluded in the analysis o ensure that it
v comprehensive.  These mitial alfernatises do not need to be speeifie but do need to provide
the analysis with some direction. Alternative options for implementation will be evaluated
using the eriteria developed i the nest stage of the MCA

P State the mportant issues wid porenszal algecnives i e Maequarie: Marshes that will
need to he addressed v the sty These will form the eeiteria used in the study to evaluate
the alternanve options. Since the selecton of alternative options will be based on how well
they meet the criteria 1t is important that the different sources of information are considered
and conflicting objectives are tesobved from the outset. lelassi, Kerston ansd Zoints (1990
P 339) suggest that @ theoretical [rmewoth for proup diseussion and negotiauon support
should be a primary factor in developing criteria for use in a MCA. The Nominal Croup
Fechnique (NG 1 (Deason and White. 19841 was sdopted in developing the eriteria for the
Macquarse Marshes studs - The steps imvolsed ima NG are outlined below:

I Group meithers are chosen from the same professional level but from different
fields of experbise. :

> The devision maker states the problem and discusses background miormation with

group. ‘ :

Individual group members sifently penerate ideas on objectives and issues

important o the project.  There is no diseussion between participants as they

brainstorm therr ideas. : : , :

4 A group hist of ideas is compiled by recording one idea at a time from cach person
on a black board by going around the group.

S Al ideas are discussed openly s the group hefore a set of criteria are chosen This
is for clarification and refinement purposes.

-

1 Identify components functions and attributes of the wetland system and show how the
components aned artrhutes can be used 1o measure the different objectes  The eriteria
generated in the NGT are specified as measurable components, funetion and auributes of the
wetland system. These can be considered to be the sub-criteria. When specifymg the criteria
four conditions need to be met (Keeney and Raiffa 1970); -
o Minimal and operational; meaningful to the analysis and comprehensive.
o Complees cover all areas of congern. Bouyssou 11990, p.63) also staies that criteria
need to be aeeurate and complete if the procedure is to warrant useful results.
o Decomposable; be broken down into sub-criteria which aceount for one or more
speeific attributes of the problem. '
o Non-redundant; avoid double counting.

Muldicriterin Anaiysiss A Funl for Wetlnnd Managenent Desision Making ~ C» 1008 and £, Assim 5



Al potential erden e wentthed and Disted which allows non-operational ideay and
politically sensitise wdeas to be culled from the Tist Groap members may use  tree diagram
to show how erteriaae telated Ceatersy can be divided into eategores using their attributes,

tor example i entessa amd sabecntenin ‘

v Score the criterie ity o presdefined scale mroan effects table After determiming the
required crter for analyses the miormation needs 1o be presented 1o an effeets table, which
provides @ way of salung (e crtena based on estimated: impacts under each alternative
cpecified (RAC 199201 The tows i the elfects table represent the alternative plans or
options and the columns represent the etiteria by wluch the alternatives are (o be evaluated.
Outcome scores fot gich coteron nnder altermative scenanos ane displayed in tabular form.
The actust or approximiate vabies are used tor cach criterion measured ander the different
plans or a pre-debined scale mav be wwd o assig seores o the entena

For obectives dealimg with easirommental attributes, as is often found 1 natural resource
projects, unguantifiable crtena van be measured by assiyzning numbers 1o them that refleet
therr smportance i the analysis Any seale developed shiould have seme level of economie or
scientific informitton atached i for completeness The type of scale used with an effects
tuble can be based v econonue, scentific as well as qualitative mformation.

An ordinal seade can be used together with an effects table to gssess alternatives when not
enough quantitative information 15 avadlable oo the impacts. Under this type of scale scores
are ablocated refhecting the magoude of the expected change in criteria under cach
alternative optioty The seores assigned o the eesteria wsing the pre-defined ordinal scale
show the sanvug impacts of altemative options on the critena exanuned.  The use ol a pre-
Jdefined ordmal seale in an effects table automatically standardises the scores allocated across
the crterta for comparison purposes.  This allows comparisons to be made between eriteria
espectally where the measurements for these criteria vary or cannot be measured in monetary
erms

6 Weighting the centeria for u seasitivity unalysis. A sensitivity analysis can be carried out
by assigmng weights (o the main critena (o reflect changes in preferences. aee relationships
have been defined and scores allocaied, weights can be assigned reflecting s mportance of
the criteria to the analysis based on value judgements. For example, given two criteria
economic and epvironmental guality, o higher weight may be allocated to the environmental
criteria to represent conservation groups’ preferences.  In this case the sclection of
alternatises which meet more environmental eriteria than economie criteria is more likely.

Group members vote on which criteria are the most important which allows criteria to be
ranked. Scores for each eriterion are tabulated and the weighted averape scores caleulated
based on group voies. Voling on objectives allows them w be ranked in order of perceived
importance ustng the scores (Deason and White 1984). The votes will be used to represent
preferences of different interest groups and develop weights for the sub-criteria in the MCA,
If votng is not convenient then a survey questionnaite may be sent out 1o the general public
or interest groups to gather information on preferences (Gum et al, 1976). Preference weights
can be incerporated into the analysis using weighted sverages for defined interest groups.
Ihe sensitivity pan of the analysis may be carried out usipg a comptiter packagu.

Multicriteris ANl sise A Tool for Welland Mis«;kgcnwuk Decision Mnkﬁig ERiand ¥ Assim B



 The alternatives that sanshe the most mportant criteria ave selected for implensentation
Dufterent alternatives will be chosen depending on the preferenee weiphts assighed o the
e ‘ ‘ ‘ :

4. Case Study - the Macquariec Marshes L

The following 15 o summary of @ study applyimg multicnterra analysis in an econotiic
evaluation of the Macquarie Marshes being andertaken by the Resource Eeonomics Gronp in
the NSW Department of Fand and Water Comervation (W The study is focussing on
water nuagenent iaues 11 the Maesgquarse Marshes wetlands.

4.1, Issues in sethand management

The tollowmg table outlines some paues snportmt (o environmental, econamne and
recreational creria that need o be resalved i wetlands analy sis

Fable I: Evaluation Issues in Wetfand Management

e environmental gualits & peoponyg stabilits

2 evology <% fandholder income

= biodiversity ‘ : <o stability of local eeonomy
= bands, other fauna =3 ob opportunilics

2 fish , =5 Jocal eonomy investment
s flons Lpeost of comservation

o water gualis ‘ e regreattonal opportuntty
+ odoagr =3 facilifies

Cr ershon = aesthetic preseryatin
5 wrbidity = admission vosty

+ pesticades wo aceess to wetlds

s dans

En this analysis 1t was asstmed that emvironmental and economie ertersa were the two main
entenan the Macguarie Mardies Water quality attributes werg shoswn to be smportunt fo both
these criterta and hence were ncluded as subsenterra. Regreationd opporfumty factor were not
wnchuded as ermternon the analysis for the Macquarie Marshes sinee these only represent a smiald
port.on of the issues releviant (o water supply management plans and wetlands i the area

Fhe imtial stages of the analysis dealt soth penerating a list of important issues and potential
objectives for evalyation in the Macquarie Marshes. Jdeally a4 Nomipal Group Technigue. os
deseribed in the presious section, should be used as an integral part of criteria productipn.
However due b e constraints an alternatise method for generating the neeessary information
wan adopted based on sources within the DLW,

Multieriterin Aualysis- A Tool for Wetlamd Management Decision Making G 1l and 1, Assim 7



4.2 Development of Cyiterin for Evaluation

{

ang the MUCA method deseloped in the previous section g st of important issues and

potential abjectnes were generstted for the Macquarie Marshes. The following is a portion of
the ongnal bst used e the anadyst This hist includes boih environmentai and economic
crrteria and deals with assoes that are interconneeted

Lable 2: Imporiang mum :md pmcnnnl nbwcm g8 in Mxmmsrie Mar:

wsMCA

o Water qualiiy

e Froson vontrol in the Marshes

o Suriueceonmtae stabiliy

. nw solume of inflows it outliows to the marshes and the extent of flooding

he distribution and health of wetand vepetation, particularly Rever Redgum

. dem tron m the How regme due toarmgation and construgtion of Burrendong and
Windamere Dam |

o | and use changes i AMahes resulting m cleanng and d wimv ul native vegelation
and assopited Lo

e The need teomamtasn o sestore water resotness i the Marshes
Prevent tarther degradation af the Aarhes by etivouragang fand wae and
agricuhtural actevities which sustamn wethand salogs

o Mantans the eeotogical character o the sethand and ensure the conservation of 1t

o Cotion prowers regquirnd to adopt Best Mamagement Practices (BMIs) o protect
the envirament - wdopt the TPA enypropmental pusdelines tor rrpation farming.

e Irgatars develop properts mapapetent pians whh ure g condivon of the waler
hwm&

o Masntn sto k ;md AL suppls ol water Ly mrwn« uers

4.3, Environmental criteria
[he papet focuses on the eavironmental coteoa of thes study  The Tollossmg Hst outhnes some
ot the mann envpranmental erteris that were incheled siw MUA for the Macquarie Marshes.

Table 3: F :mmummml {'riterin in Macquarie \mrsiws Wetlands Study

e & = &5 o

Woater resrves used i rngation. Jdomestic, stoch. medustoal and own nse.

the frequency, s2¢ and sucass of waterbind esenits

the status of pative fish popalations - for bodi ersity

the statues of reptide and amplinhan populations

the status of aquatic invertebrate populations

fertie land for agriculture

“utrient Retention

Woaterbird Breeding Sites

provision of flood control by the swetland- Hood plams wdm:c,s flood risk downstrean.
groundwater recharge

sediment pollutant retention - poliotams such as beavy metals mz‘ty be retained with |
sediments in the reeds and gravses t’;i'ﬁws\‘:.:i!nnds; T AR e

I 1 apparent thas smang of these componenty are imporant 2 the value of wetlands and are
olten ¢ atsoiruadgod i monetary bmd evaluation methods  Fven though all these issucs
have been cosered 1n ﬂw cuse study of the Msxccmm Marshes enly a selection will be diseussed
1 ths paper

Mutticritern Aralsise 4 Tuol lor Wetland Manugement Deeision Making v Hill aod F, Assimt B



4.4, b aluation of Enyironmental Critevia ~ :

Fhe follosing steps ontlme inportant aspects of this case amdv and sfoss huw o pre-defined
sole can be meorposated when evaluasng the alteratives for nonsmonetary. environmerntal
e

Step One: Detesmue e mrea of appheagun. The area used my the analysis for the Maequanie
Aarshes was based on the defimtion given m the “Water Management Plan for the f\z‘l(us}uarsw
Aardies” (DI WO snd Natnal Parks and \\llﬂiic services, 1986}

Step Twae Deline the :,mm.x and sub. mim o Inomost n*mnmt resmittee problems ﬂw eriterin
dened i the deciston provess ean often be divided into speeitie poups sudk as econanic
e, se b enitersn we reationsd eritena o einvironmental enteria. The sub-critern detined in
these proups are thet i wsured and the overall importinee of the errteria determed basurd on
these measarements  MOA eximples shiek gse sub-critena as o function o the main eriteriy
can be found it Deason ang W hte (R84 and G, Roets and kamball (1976) - Although the
techimques wsed to g werphis agmd avescthe cotterts diey s the need fo break mw.?sz, down
inte components whicl are messutable s an mpoaot part of AMCA

Fhe disivon of environmentitl eiders it sub-criter 1t for thv Muwzmmc MMarshes cose study i
gnenn fablest

Table 4 Environmestal Ceferia and Sub Criteria

S R e b T ok,

;' Broad Criteria 1 ~ Subf fr.i,wr‘i:i
1 and Definition e . S %
F mviranment: Impat. Baod | Wdtor quaits ¢ Vit it - e W % T § TR
on carrens presersistien Toveb | oliae to natgat gziuw s poatarind { Veertonag 1 Jualy £
Cundertaken m the by el s b wor it §a§ LU 4 i

Step Threes Clearly deting wht 14 meant by gt 1t ol sﬁimh of the ttedn criferia 10 be
asseseed  Here enswsmmental smpact refers 1o the reduction m actual o beoeficial valoes
compared with current preservation levels m the absence ot Jand and seater degradaion, This
defimuon can he vared depending on the tspe of eotlenia oy ssestaed bata easmially
remains the same i ms:dmrsg s

Step Four: Define the scale and acmmgz benchmarks to be aved w the anatssis An ording!
weale was utilised in thes part with @ score between 1 and S sesignied W sha erilersa hased on the
capected impact o zach alternative option examined . A seore of 1 was eiscatesd when there
was a low impact whereis a score of 5 was for a very Jugh impat.

Step Five: The most important part of scoring the ertenia using a pre-defined ordimal e b to
mahe wure that the meanng of the seores allocated for the impacts reman eonsist theorghonl
the analysis even for dilierent erferia That 15, 7 score of 3 unoct both ceobomo. and
environmental criteria will be associated witl a high impaet. ‘

Fable 3 gives a selection of the environmental eritena used in the MCA I hier meships behind
the definmons 1 an ordingl scale change depending on the mic:rm under cssideration
howeser. the seores allocated to the criteria are consistent in their definitions.  The avaiabiity
ot data and value judpements of the deeision makers will be we important part of the asve-ount
procedure. According 1o the Department of Natural Resource Beonomics Priorities Tuam

Multicriteria Analysis- A ool For Wetland Management Decision Making €. 101 and ¥, Assim 9



(1996) *scoring she ald be on the basts of quantitative mformation as far as possible, and beyond
that from the judgement and expetsenve of participants m the seormg workshop® ‘

some of the suberitera included in the ensironmental eriterta are measie#s of two separate
attnbetes  For v ample even though water bieds are an impostant part of the Macyuarie
Marshes brodiversity atnd sildiife they have niot been imeluded the subscriferia as separate
components The reason for e s that the subscniterta of water quantity ean be viewed as @
measure of the level of breeduy i the Marshes 1 the combined effect of natural and dam
releases 1 clase o mutural levels theen bird breeding will remain at 2 sustainable jevel A seorg
of 3 o greater under the subanterid of WATOLANT w dl indieate s waer supply that allows
for a sustamahle level of bird breedimy m the area as well as mdicating water quantibies close
natural flows '

Multreriiera Atalisis- A ool for Wetkand Management Decision Making € Hitband F, Assim 10




Fable 5: Environmental
Sub Criterin Indicators |

| stent of o
Vepctaton DspestVidn
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(REDRIV)

~umber of endanseresd
o velnerably spevies
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Woater Quadiy

W ATQUAL

Poltutants retamed in
the woil from fershisers
and spraving
sofporry
Sorl erosion by water
(SOH T RO

=

Fa e T3 wd e Y3 s

1 Hheh Impact

hin Wcﬂ:mzi Feosys
CCatepory i)aﬁnmmr

v s s s

A gl impact will meaivn

arge Yo merease inarea of

1 BVTs expected under the

seenario exanned compared

| 10 pre-seenario situation

B

A Ingh impact will indicate
1 a Jarge proportion of trees

preseeved under the seenario
exannned. \

SRR e BT SPR SRt

The score reflects

1 the expected numbgr of

endangered or vulnerable
Spegics. ‘

Fos Impact

i Health ans Distril
Scop we | Des I com i
Ay B curmu t.ﬂc '
5 1 gl Impaet
4 ;
3 - Destrably
3
il o Imw.& :
T4 THigh tmpact
o ;
i Prosieable
i
1 Low Inm'n' .
" "Q
4 f‘én‘fﬂ
3 Uindeprable. g 188 15
3 )
| 1.4
N ERTIT I
4 Thlty
Pesgable Ay
SRV
; 1y
Hgh apact
e sruhle

The mpact ol the scetario
o nuttient and pesticide
content of the water.

| s refers o the amount of |

sediment, fertdiser residue or

{ beavy metals expreted to be
found in suils in the wetland |

under the seenario examined |

{ Soil erosion con be caused by

I he extent of

1 Eodusirable high levels of water being
2 passed through the Marshes
o | ) . { Low Impact
4 : High Tmpact e
Species diversity 4 | High means a sustanable
Natve mammalsand - |3 Desirahle and increasing level in the
wildhie (SPECPIV 2 | number of species.
| ius\ lmrmu
s . 11007 Natural
W ater releases as close | 4 1 73% (umlm wedd effect of natural
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Step sivs Speeily the altennative options to be assessed using the eriteria deseloped. . The
alternative aptions wsed m s study swere depved diveetly from river flow objectives develope:d
for the Magquanie Valley (DEWC 199) a5 part af the NSW CGosernment 1995 Water Reform
Pachape  The objestines descloped and wied in the MCA Jor the Macguarie Mavshes are listed
hetow :

Table 6: Alternaiis ¢ Optiuns for Assessment

Afterpatives — [Esplamation
Current Condetions 4304 Jevel of ingation, development and on-

fasim managrenent.

igher Wildite Allocation | Curzent. conditions but Wwith 2 Tugher wildhiie
o pallocation
Man | Sooteta operated i aecordance with the 1990 |
Macquarse: Marshes Water Management Plan

1990 Water Management

atural How Conditions | Hypothetical conditions with no swater pumped”
\ e foron bymuse 0
moCotton 7 T Current conditions but with o galton. grow in |
NoGrasmg | Current vonditions but with no grazing on Marsh
L,Ul([ .

Step Sevens Asvews the impact of each altierative on the cotera using the seale developed in
[able 5 Uamg seales and seores overcomes the problem of sdequate data on the expeeted
impacts of alteriative apitieis on patural pesouree coteria Emvaronmental criteria dealing with
brodis ety . flara and Loy as well as water quality can be allocated i salue using the scores
developed m the seale an Lable 8. The clusion of sucle cnternd i the aralysis, previously
considered 1o be unmeasurable, allows a more complete insestigation into the likely impacts of
alternative seemanos to oveur i the effects table

[able 7 shuotws how i set of scores for each environmental subecritenon is added and averaged to
proside a subtotal tor the aliernative option consdered.  he sublotal shows reflects hosy
smportant the alteriative opton is to watet supply management in the Macquarie Marshes. The
preater the subtotal. the more likely this option will be chosen for implementation in the
Marshes ‘

Table 7: Effects Table for some Environmental Criteria

Alfernatves | Vi | ESBSPEC TWATGUA
Current Condtions |+ | =2 1 3
Cigher Wildlie” T
1096 Water
Management Pl
Naturyl Flow ,
Conditions - L
NoCotton = L
NoGrazing

T TSOILIOL, T WAT

oy the ordnal scale deseioped in Table 5, the decision miker can assign i seors or sunking
o the ertersa based on the expected impact of e alternatise option considered. I the ahove
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table the fmpact scores for the alterative option “eurrent comditions” was only considered for
illustrative purposes. Negative seores indicate undesirable eriteria and a positive scote desirable

Ceriteria A seore of 3 under vepetation shows an expected mediim pvmnld;«:.. increase in the
fevel of Humd Vegetation Iypes. :

Step eight: Onee the scores e b‘-mn allocnted 1o the eriteria different weights can be assigned
to releet the criteria which are ol prority t the decision maker. Weights are prinsarily used for
a sensitivity analysis. The information colleeted in the effects table can now be used as input in
A cempunt package such s Topdee’, desypned for assessing environmental management
options. *lopdee™ utibises this mlommation together with eriteria weights assigned by the
dmsmn maker o rank the allerative options,

Preference \\c.*n!lxla uwmwd (o the sub-ctiteria can be pmmlul by the decision mni\cm interest
groupe or the general public  In the Macquarie Marshes case sty weights were abiocated
based on the expected preferences for different imterest proups. The expeeted weights assigned
to represent different interest proups formed part of the sensitivity umlv«.ls where ehanges in the
enferin weights resuled in changes m the ;ﬂh,nmlrm hm,un for - implementation m the
Marshes. , : ‘ ;

5, Conciusions
fhc pin characteristics ol a wetlnd nmzmpunmm probleny are the conflicting economic and
“environmental objectives, the ditferent points of view from stakeholders, the Tack of quantitative
mformation on the evosystent and uncertainty assoerted withe the impacts off decisions. A
structured Tramework s provided by MOA Tas been shown to kelp decision making for nmuml
tesouree prablems where the examination of several conflictiog criteria is req Lmed

Lhe ‘inclus‘inn ol xa\lm& pdgements g MCA allows more environmental impacts o be
aceounted for e the assessiient of natural resouree maasgemert prablems such as determining
optimal supply of water to wetlands A lack of guantitative mformation on_ envivonmental
eriteria is a magor factor atfectimng saluation ol wetland management issoes.  Criteria specified
~ for wedands manazement opticns are typically stated in different umts of measurement and may
be qualitatse MCA allows both quanttative and qualitative information to be considered i
the amalssts | or comparison these can be expressed in the same measurement vo e wsing MCA
techmguies such as sostradardised etfecs table or a pre-defined ordinal seale.

The use of weights o evaluate alternuives in o MCA allows preferences of dilferent interest
groups fu be incorporated o the analysis. A computer packape such as “Topdee™ allows
complex relationships betweent eriterin to be struetured and alternateses 1o be re-assessed based
on priority weights, The use of a decision suppott system such as MCA provides the necessary
framesvark for evaluating wethand management issues and water supply pmblcms where both
quantitative and gqualitative values are invalved.
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