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ABSTRACT KEYWORDS
There are land-uses and services such as urban burial sites, slaughter- Geographicinformation
houses, cemeteries, airports, silos, vegetable and fruit markets and inter- systems;
city transportation terminals which are located outside the cities but thor- Fuzzy logic;
oughly serve the central cities. The site selection of such usesin develop- Index overlay;
ment plansis done regardless of the basic built and environmental param- Slaughterhouse;
eters, and is affected by the governmental ownerships, organizational rela- Site selection;
tionships, or just few environmental factorsliketopography. Currently situ- Sanandg.
ated in the south of Sanandg city in west of Iran, the slaughterhouse of
Sanandaj does not have a proper location due to the fact that it is on the
way of the city’sfuture devel opment. In addition, the dominant wind of the
city blows from south to north with a velocity of one knot. Proximity to a
river named Gheshlagh, proximity to Iran’s most important site of straw-
berry production, high level of underground water, heavy environmental
pollution, etc. are some of the shortcomings of the location of the current
slaughterhouse of Sanandgj. This article aims at applying the Geographic
Information Systems (GIS) as apowerful analytical means of site selection
of the urban slaughterhouse, and using Fuzzy Logic. By combining differ-
ent natural and synthetic indicators, three sites are suggested in the vicin-
ity of the city of Sanandg;. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION cluded inthecities; and thisreflectsthe necessity of

new siteselection and transferring such facilities. With

Satement of theproblem

regard totheir high environmenta pollution, daughter-

| ast decades, many urban facilities, which used to be tiesthat areintop priority of being transferred out of
located outsidethelegal limitsof thecities, werein-  thedities. Duetofulfillingthedaily needsof people, the
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daughterhousesare of great importance; thereforede-
pending on thelevel of needs of people, at least one
daughterhousefor each city isnecessary. According to
therulesand regulations of thelranian Environmenta
Protection Agency, dlaughterhouses must belocated
outsidethelegal bordersof thecity and 3 Kilometers
away fromit. Geographic Information Systemscan be
of great help to the planners and decision-makersin
thisfieldtolocateanew daughterhousewith maximum
economic efficiency and minimum environmental im-
pacts.

After implementing governmentd land reformsin
early 1970sin Iran, gradually the urban issues were
challenged by migrantsfrom rural areasto cities, in-
creaseingovernmenta meddlingin urban managemert,
economica growth, andincreaseinurbanrevenues. Like
other mid-sized Iranian cities, themaster plan and re-
giond plan of thecity of Sanandg inwest of Iran, were
prepared inresponsetoincreasing needsof the people.
Ontheother hand, capturing agricultural and garden
uses, river borders, and numerous hillsof the periphery
of thecity gradually occurred. Thedirection of growth
inthemaster plans of before and after Iranian revolu-
tionin 1979 wasfocused on the placesin the periphery

of thecity which had themost agricultura uses.Also, in
order toimplement the preset strategiesof the master
plan, the detailed plan of Sanandg hasled thegrowth
direction of thecity to south and south-west of thecity.
Theseareas, which areamong most valuable urban and
natural spaces of Sanandgj, are continuoudly selected
asground for new uses. Locating urban service centers
like petrochemical industry plant, urban waste burial
site, daughterhouse, Sanandgj airport, etc. which has
been doneregardlessof environmental capacitiesand
limitations, areformsof weak urban and rural manage-
ment of theregion. There areland-usesand services
such asurban buria sites, daughterhouses, cemeteries,
arports, silos, vegetable and fruit markets, and inter-
city trangportation terminals, which arel ocated outside
thecitiesbut thoroughly servethemain cities. Similarly,
the present location of the d aughterhouse of Sanandg)
insouth of the city and near Gazaneh villageisnot suit-
ablebecauseitisontheway of thefuture devel opment
of thecity. In addition, the dominant wind of the city
blowsfrom south to north with avel ocity of oneknot.
Thelocation of the slaughterhouse on theway of the
dominant wind causes the produced pollutantsto be
transferred to theresidential areas. The proximity of
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theexisting d aughterhouseto ariver named Gheshlagh,
itsproximity to themost important site of strawberry
productioninliran, highleve of underground weter, and
heavy environmenta pollution, areamong theshortcom-
ingsof thelocation of the present daughterhouse.

Literaturereview

Theissueof daughtering livestock, theresulted pol -
Iution and theway of dealingwithit, hasalong history;
for example, Michad Kucher? inhisarticle TheUseof
Water anditsRegulationin Medieval Sienahavedis-
cussed the problem of waste water and the pollution
caused by daying livestock in Medieval Siena. Hedis-
cussesthat polluted water had caused conflict between
the guild of butchersand themunicipality. Thereason
behind thesestruggleswasthat themunicipdity believed
that thewastewater | eft after daying, polluted thecity’s
water and fountainsthroughout thecity. Themunicipa-
ity believed that the siteswhere daughter wascarried
out must betransferred to somewhere out of thecity.
Kucher aso believesthat thewater system of ancient
city of Yazd in Central Iran can be agood pattern for
water use and reusein devel oping or devel oped coun-
tries.

Infourteenth century, Ibn-e-Ekhvah hasinthesix-
teenth artideof hisbook entitled City Management em-
phasized on the necessity for butchers not to slay the
livestock insidetheir shops so that |ess pollution was
caused.

Thelranian Environmentd protectionAgency,ina
research entitled ThePrinciplesand Regulaionsfor Site
Sdlectionin of Servicelndustriesand Centerssetsthe
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daughterhousesin thecategory of ““highly-pollutant” in-
dustries. Theabove-mentioned organization Smply pre-
sentsstrategieswhich arelimited to alist of prosand
cong®. Ahmad Saeidnia, intheninth volumeof aseries
of Green Bookspublished by themunicipdity of Tehran,
entitled Urban Infrastructure, categorizestheissue of
daughterhousein agenera subject of urbaninfrastruc-
tureand suggests some guiddinesfor site sel ection™.,

InlIran, thesite sdection of daughterhousesisdone
inmaster plans. But thisfact should be noted that the
systemnatic and environmentd view of such plansisnot
S0 strong. So we can not definethelocation based on
several factors. In 1992, intheir research, Useof GIS
for Selection of Sitesfor Land Application of Sewage
Waste, William Hendrix and David Buckley considered
a210-hectare areain Vermont, USA intermsof physi-
cal and economical factorslike suitablesoil, depth of
bedrock, land-use, surfaceand underground weter, al-
titudinal zonescheme, etc. and identified the suitable
locationinthevicinity of “Mad” region®. Mohammead
RezaAli Nouri®, in his study, Preparation of aMath-
ematical Model for Site Selection of Poultry Slaughter-
houses, presentsdiscussionson sel ecting the optimum
location, preparation and estimation of capacity for
daughterhouses. He usestransportation model which
amsat making maximum profit with cons deration of
cost and income.

The presented processfor modeling thelocation
of daughterhouse

Thisarticleresentsan application of featuresand
cgpabilitiesof Geographiclnformation Systemsfor mod-
eling Stesdection. These sysemshavebecomeafunc-
tional decision-making tool dueto, on the one hand,
having outstanding capacities such as conducting pre-
cise, fast, and reliable anaysis of geographic dataand
descriptiveinformation, and on the other hand, thein-
creasing attention of the Iranian administration of the
industriesand a so the decision making organi zations.
Geographic Information Systemsconsist of hardware,
software, specialists, and geo-reference data, which
havethecapability to collect, store, maintain, retrieve,
anaysis, model, and display the spatial and descriptive
information. Thereforethementioned sysemsarevery
effectivetoolsin order to promote decision-making,
especidly for macrolevel managers™.
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Figure2: Theprocessof modeling

Figure3

One of the most important features of the Geo-  through taking advantage of awiderange of geographic
graphic Information Systemsismodeling. Thepredic-  functionssuch asaltitudina functions, Buffering, over-
tion of resultsand simulation of redlity canbeconducted  |apping layers, shortest path; and taking to account the
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influentid parameters.

One of the successful model's, which have shown
prominent capabilities, isIndex Overlay. Inthismodd,
after defining weightsfor effectivefactors, thelayers
get overlaid and therefore proper |ocations are deter-
mined according to the model. On the other hand,
most of thecommon waysthat are used in modeling,
reasoning, and cal culation have definite nature and
precise structure. In other words, it isassumed that
the parameters of amodel exactly represent our per-
ception of aphenomenon or the characteristics of the
real model ed system, and thereisno ambiguity. But
real situationsare often equivocal or uncertain, and
thefuture status of the system may not befully known
duetolack of knowledge and information. When con-
fronting these uncertainties, regarding the nature of the
problem, several model s have been proposed to be
used based on Probability Theory, Dempster- Shafer
Theory, Non-Uniform Logic, Theory of Interval, and
fuzzy Set Theory, each of which are appropriatefor a
certain type of uncertainty of phenomena. Thisstudy
appliesFuzzy logicwhichisahighly-efficient tool in
modeling ambiguity, and wasfirst introduced by Pro-
fessor Lotfizadeh. A brief discussion of the process of
decision-making withintheframework of the gpplied
modd follows.

Thefirst executive measurefor construction of a
saughterhouseisto select an appropriatelocation for
it. Inselecting asitefor adaughterhouse, thefollowing
points must betaken into consideration:

(1) Position with respect tothecity

A daughterhouse must belocated outsdethecity’s
legd territory and not beon theway of thecity’sdevel -
opmenti9,

(2) Distancefrom thecity

A daughterhouse must be distant from the edge of
thecity’slegdl territory; at least 6kmif itislarge, 3km
if itismid-sized, and 2kmif itissmall*. With regard
to the current population of Sanandaj, a mid-sized
daughterhousewill suffice.

(3) Theposition of land with regardsto the com-
municationsnetworks

A daughterhouse must be next to the edge of one
of themain roads|eading to the city; or be connected
to the main road by an access short sidetrack. Inthe
citiesthat arelocated onrailroads, it isbetter that the
daughterhouse get located near therailway, and if pos-
sible, aside-railway is provided?. Inthe meantime,
thelocation for constructing ad aughterhouse should
beoutsidethelega construction-forbidden zoneof the
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roads. In Iran, thisdistanceis 150 meters away from
theroad axig?.
(4) Slope

A daughterhouse must be constructed wherethe
dtitudeislower than atitude of other partsof thecity,
so that theresulted pollution does not spread to other
partg?,

(5) Dominant wind

Saughterhouse should not be on thedominant wind
direction*¥,

(6) Water

A daughterhouseshould belocated inaplacewhere
providing the necessary water ispossible. Dueto high
water consumption in Slaughterhouses, using urban
treated water isnot recommended. It isbetter instead
todigadeep or semi-degpwell for supplying the needed
waterlt9,

(7) Position with respect tothepermanent rivers

Saughterhousesfdl intothecategory of “D” of Ira-
nianindustries (highly polluting industries). According
tothelranian Environmenta Protection Agency, the
mentioned i ndustries should belocated beyond a200-
meter boundary of permanent riversy.

(8) Site
Thelocation of adaughterhouse should not bein

forest!® or agricultura typd?.
Thesesuggested guiddineswerecategorized intwo
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models of Boolean and Index Overlay in away that
compulsory indicators (that arenormaly related to the
Iranian Environmentd ProtectionAgency) fdl into the
Boolean modd category and rel aiveindicatorsare put
under Index Overlay type. Figure2illustratesthemod-
eling structureinthisstudy.

Theindicators of the Boolean Model have only
comewithinaunion; and asaresult the places, which
legdly do not havethe possibility to construct ad augh-
terhouse around them, wereidentified. Theresult of
thismodel isrepresented in figure 3. In addition, the
indicatorsof Index Overlay wererated by using Fuzzy
logic (TABLE 1) and finally, each layer wasgiven a
rating between 1 and 100 so that the total sum of all
layersequaed 100. For overlaying and merging layers,
first eachlayer’sscorewas multiplied by its Fuzzy rat-
ing, and then dl theresultswere added. Thefina result
of thisprocessisshowninfigure4.

CONCLUSION

Any scientificresearchisconducted toreach aspe-
cificgoal. In other words, theresearcher’saim of car-
rying out aresearchiseither fundamental that leadsto
animprovementinascientificfield, or functiona and
practical, which aimsat solving aproblem or boosting
thequality or quantity level. Thereforethe researcher
should present atheory by takinginto considerationthe
mentioned objectivesand results of theresearch. The
important point inany scientific researchisthat there-
search process should always be accompanied by en-
deavor and remarks; and at the end of the research
process, based on the observations, the researcher
should decisively expresshisgher viewpoints about the
subject in order to hel p expanding therange of knowl-
edge®. Dueto the complexity and uncertainty of evo-
lution and devel opment of the contemporary cities, long-
term and definite planning and predictionsmust be put
asdeand planning should beascloseaspossibleto the
present time. Thisispossibleonly by relyingonintelli-
gent systemsfor collecting and updating theinforma:
tion at every moment. Inthisstudy wetried to delineste
and select themost proper location for construction of
adaughterhouse based on the presented criteria. For
thispurpose, different information layerswereanayzed
by means of thetwo model sof Boolean and Fuzzy. By
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using the achieved resultsfrom thesetwo models, the
optimum |ocation of thed aughterhouse can be selected.
Thesuggested sitesarelocated in the eastern lands of
Sanandg. Figure 5 showsthe proposed alternatives
for anew location of thedaughterhouse. Astheresults
show, the system’sability of showing the suitability of
eech dternative™, pavestheway for the decision-mak-
ersfor better management and prioritization of theex-
isting options. M odeling based on the Geographic In-
formation Systems, enablesthe decision makersto de-
velop, improve, and optimizethemodel according to
different environmental conditionsand dsoto consider
various aspectsof asubject.
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