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Abstract 
 

The prospect  for est abl ishing a General Cl inic at  t he Thessaly Region was examined.  The new 

facil i t y aimes t o provide ful l  medical care by qual if ied scient ist s (permanent  personnel,  

shareholders or associat es),  by experienced,  t rained and skil led nursing personnel,  ful ly 

organised wit h sophist icat ed t echnological  equipment ,  in a hospit able and pleasant  

environment ,  wit h easy and fast  access.  The main aim of  t his st udy is t he det erminat ion of  t he 

opt imum locat ion for t he const ruct ion of  t he proposed medical cent re for providing high level  

services in t he Thessaly region,  by implement ing quant it at ive met hods of  Spat ial  Analysis of  GIS 

t echnology.  Spat ial  Analysis focuses on evaluat ing exist ing and proposed  models of  spat ial  

organizat ion,   while GIS,  provide t he necessary informat ional t ools for t he elaborat ion and 

management  of  t he relevant  informat ion and al l  in al l  in t he support  of  t he relevant  decision 

making process.   
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Introduction 
 

ccording t o current  experience f rom 

similar approaches,  t he benef it s form 

t he synergy of  t he met hods and 

t echniques of  Spat ial  Analysis and GIS are 

t he dat abase management ,  t he procedures  

aut omat izat ion and t he t est ing of  

al t ernat ive scenarios which as a result  lead 

t o quicker elaborat ion,  st udy,  and analysis  

 

 

 

 

 

 

 

 

 

 

of  spat ial  phenomena and t he present at ion 

of  result s t hrough qual it at ive maps.  

Relevant  l i t erat ure is ext ensively present ed 

in Kout elekos et  al ,  in 2007,  and evades t he 

aim and t he available space of  t he present  

paper.  

The locat ion decision st udy aims t o 

det ermine t he opt imum locat ion,  which wil l  
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ensure t he success of  t he business plan.   

Under t he f ramework of  t he above st udy,  

t he suit able,  according t o crit eria under 

evaluat ion,  best  locat ions are calculat ed so 

t hat  af t er t he procedure is complet ed,  t he 

solut ion t hat  arises,  serves simult aneously 

accessibil i t y,  ef fect iveness and ef f iciency.  

The select ion for t he locat ions is 

accomplished by equil ibrat ion and 

crosschecking of  t he businesses 

requirement s (e.g.  equal dist ance for al l  

doct ors) and t he special  charact erist ics of  

t hat  area (e.g.  populat ion,  road net work).  

Basical ly an examinat ion t akes place which 

under comparison of  t he businesses 

requirement s and t he special  charact erist ics 

of  t he locat ion of  inst al lat ion,  so t hat  t he 

locat ion which serves best  is select ed.    

Af t er col lect ing al l  t he above dat a,  t he 

met hodological f ramework which was 

appl ied in t he present  st udy was formed.  

Af t erwards,  t he appl icat ion of  t he met hod is 

described in det ail .  The dat a used as wel l  

t he col lect ion and elaborat ion procedures 

are described.  The ext ensive analysis 

according t o t he qual it at ive and quant it at ive 

crit eria set  is fol lowed,  as wel l  as t he 

select ion of  t he opt imum solut ion.  Then,  

result s are mapped and f inal ly t he basic 

dat a of  t he st udy are summarized and t he 

specif icat ions and charact erist ics of  t he 

fol lowing levels are al locat ed,  as wel l  as t he 

business development  prospect s according t o 

t he conclusions of  t he st udy.   

 

The region of Thessaly 

 

The region of  Thessaly is geographical ly 

sit uat ed cent ral ly t o Greece.  The biggest  

percent age of  t he areas which are 

int egrat ed in t he direct orial  borders of  t he 

region has access t o main road net works of  

t he count ry.  The region of  Thessaly sit uat ed 

in t he middle of  t he At hens – Thessalonica 

net work,  t he t wo main urban cent ers of  t he 

count ry.  The geographical int egrat ion of  t he 

region in t hat  net work has unambiguous 

consequences in relat ion t o various 

development al charact erist ics:  t ransfers,  

commerce,  t ransport at ion,  nat ional 

cent ered inf rast ruct ure,  indust ry,  e. t .c.   

 

 

Methodological Approach  

 

Geographical st udy is a process for analyzing 

t he format ion of  spat ial  pat t erns,  t he 

int erdependence of  i t s element s and it s 

changing procedures.  The proposed 

met hodological diagram,  in which t he st eps 

which must  be fol lowed for facing t he 

problem are described,  as fol lows:    

Def ining t he locat ion – al locat ion crit eria:  

According t o t he way t he problem was 

expressed,  t he crit eria which are going t o be 

used for it s j ust if ied and t horough solut ion 

are def ined.  These crit eria are correlat ed 

wit h t he level of  analysis in quest ion and 

t herefore are dif ferent iat ed according t o 

whet her a microscopic or macroscopic 

solut ion is select ed.  The crit eria is divided 

int o t wo cat egories a qual it at ive and a 

quant it at ive manner,  and t heir gradual 

implement at ion leads t o t he select ion of  t he 

ones not  suit able and at  t he same t ime t o 

t he det erminat ion of  t he suit able locat ions.  

They refer eit her t o crit ical  values which 

have t o be val id,  or t o indexes and 

paramet ers whose prices should be 

evaluat ed and compared wit h t he 

alt ernat ive locat ions.  

Dat a Col lect ion – Dat abase creat ion:  The 

second st ep is t he dat a col lect ion and t he 

design of  a spat ial  dat abase.  In every 

process of  geographical analysis,  t he dat a 

are on t he one hand geographical (point s,  

l ines,  polygons) t hat  refer t o corresponding 

ont ologies and on t he ot her hand 

descript ive,  t hat  include al l  t he addit ional  

informat ion regarding t he under examinat ion 

locat ions.  The dat a used for t he current  

appl icat ion came f rom t he Laborat ory of  

Spat ial  Analysis,  GIS and Themat ic 

Cart ography,  Universit y of  Thessaly,   were 

updat ed and correct ed (if  needed).  A 

dat abase wit h informat ion about  exist ing 

hospit als and cl inics locat ion,  doct ors 

addresses and t heir special it y.   

The research is init ial ly focused on t he 

det ect ion and t he i l lust rat ion of  t he needs 

of  demand (pat ient s) so as t he of fer 

(medical service facil i t y),  in order t o 

discover t he balance point .  Addit ional ly,  t he 

overal l  dat a elaborat ion is undert aken in GIS  
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sof t ware,  t hrough t he appl icat ion of  

met hods and t echniques of  Quant it at ive 

Spat ial  Analysis.  

 

Application 

 

Dat a Analysis and Elaborat ion:   

1) The formulat ion of  accessibil i t y zones,  

based on t he exist ing road net work,  

depended on t he part icular t ype of  each 

road (Figure 1).  The range select ed was 5 

Km on eit her side of  t he highways,  and 3 Km 

on t he rest  of  t he net work.  

 

Figure 1:  Accessibil i t y zones,  in case st udy 

area 

 

2) Calculat ion of  t he diachronic spat ial  mean 

of  t he populat ion set t lement s and t he 

residence of  t he cl inic doct ors.   

Spat ial  mean is equivalent  t o t he mean 

value:  

 
Specif ical ly,  i f  every point  i in space is 

described by it s t wo coordinat es (xi,  yi),  

t hen t he coordinat es of  t he spat ial  mean are 

given by t he fol lowing equat ions:  

,  ,  where n is t he 

number of  point s.  

This,  wit hout  “ weight ”  mean is usual ly 

cal led cent roid.  In case t he point s have a 

specif ic “ weight ”  (which is t he most  usual  

case),  l ike e.g populat ion,  t hen t he spat ial  

mean is given by t he fol lowing equat ions:  

,   

 

where  is t he relat ive weight  and 

Pi t he weight  of  is point s i.   

A spat ial  mean of  t he populat ion and t he 

doct ors’  residences were calculat ed and 

compares so t o asses how t he populat ion 

“ moves”  f rom 1961 t o 2001,  including a 

predict ion for 2011.   

 

3) Calculat ion of  isomet ric t ime l ines,  using 

as cent er t he point  where t he services 

of fered exist  for each prefect ure for a 

dist ance of  5,  10 and 20 minut es.  Time T is 

calculat ed by t he fol lowing equat ion:  

,   

where l  is t he lengt h and u t he mean speed,  

which is calculat ed by t he t ype fo t he road.  

For t he calculat ion t he set t lement  wit h t he 

largest  populat ion f rom each prefect ure was 

select ed.  Then isomet ric l ines were mapped 

for 5,  10,  and 20 minut e service,  int egrat ing 

t he dif ferent  t ypes of  t he road net work 

(Figure 2).  The common space of  t he 4 

isomet ric l ines,  def ine t he possible areas of  

locat ion.  

 

Figure 2:  Isomet ric t ime l ines for dist ance of  

5,  10 and 20 minut es.  
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4) Det ect ion of  t he suggest ed areas t hat  

const it ut es t he int ersect ion of  st eps 2 and 4,  

which is t he areas t hat  are charact erized by 

high accessibil i t y and at  simult aneously are 

equal ly dist anced f rom t he most  import ant  

point  in each prefect ure.  

 

5) Comparat ive analysis of  t he possible 

solut ions,  according t o t he overal l  

t ransport at ion,  which is def ined by t he 

product  value of  t he dist ance t raveled and 

t he populat ion point s t hat  were select ed 

f rom each prefect ure.  (Figure 3) 

 

Figure 3:  Proposed areas’  view.  

 

6) Travel – Cost  assessment :  Tot al  dist ance 

t raveled is calculat ed for t he t ransport at ion 

f rom each set t lement  (wit h populat ion over 

2000 inhabit ant s) t owards set t lement s t hat  

are wit hin or close t o t he pot ent ial  locat ion 

– al locat ion area.  

 

7) Spat ial  int eract ion of  t he best  locat ion 

wit h t he depict ion of  t he point  of  balance 

bet ween of fer and demand.  The point  of  

balance is calculat ed by t he equat ion:    

,   

where i is t he point  of  balance bet ween t he 

set t lement s x and y.  Popx and Popy are t he 

corresponding populat ion,  dxy,  t he dist ance 

bet ween t hem and diy,  t he dist ance of  t he 

set t lement  y f rom t he point  i .  The balance 

point  of  t he of fer is calculat ed by t he 

fol lowing equat ion:  

,  

where i is t he point  of  balance bet ween 

set t lement s (x) and (y),  klx and kly t he 

number of  cl inic beds,  dxy t he dist ance in 

bet ween and diy,  t he dist ance of  t he 

set t lement  y f rom t he point  i .  

 

Possible areas locat ed so far,  have common 

charact erist ics,  and for some addit ional  

calculat ion were needed.  So,  t he overal l  

populat ion t ransport at ion t ime and dist ance 

was calculat ed f rom t he capit als of  t he 

prefect ures,  and t hen f rom each set t lement  

separat ely.   The out put  is mapped t he next  

sect ion.  

 

Best Solution 

 

Af t er having int egrat ed al l  of  t he above 

st eps,  an examinat ion fol lowed of  t he 

overal l  t ransport at ion inf rast ruct ure of  t he 

area (dist ance f rom airport s,  harbors,  

railway st at ions) and t he possibil i t y of  

at t ract ing ot her populat ion,  out side t he case 

st udy area.  So t he f inal suggest ed area is 

present ed in Figure 4.  The wider area 

bet ween Volos and Larisa is a st rong pole 

not  only for t he populat ion f rom ot her 

prefect ures,  but  also for t he t ourist s (during 

t he summer season).  So t he select ion of  t he 

above area plays also a nat ional  role for 

healt h inf rast ruct ure.  

 

Figure 4:  Map of  t he f inal area suggest ed.  

 

Conclusions 
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The development  prospect s of  locat ion-

al locat ion plans,  are increasing in 

int ernat ional level,  because as Clarke (1998) 

st at es:  “ Businessmen have real ized t he 

benef it s f rom suit able locat ion,  and are 

wil l ing t o pay t he cost  for it . ”  In Greece 

most  ent erprises don’ t  use such met hods of  

locat ion – al locat ion,  fact  t hat  leaves several  

development  opt ions.  (Kaukalas,  1999).  This 

development  can be accomplished only by 

t he col laborat ion of  t ert iary sect or and 

research laborat ories.   

 

The overal l  approach t hat  was adopt ed,  

int egrat es several t heoret ical f rameworks,  

special ized t echniques and st at e of  t he art  

sof t ware.  Cont emporary l i t erat ure has 

similar examples and cases st udies,  proving 

not  also t he signif icance of  t his kind of  

research,  but  also t he dif ferent  approaches.  

Init ial ly,  a GeoDat aBase was buil t  

int egrat ing al l  t he dat a t hat  was col lect ed,  

and elaborat ed in a GIS sof t ware syst em.  

Then af t er mult ivariat e analysis was 

performed,  possible solut ions were 

revealed,  which were cross-examined wit h 

ot her fact ors,  l ike t he general  nat ional  

inf rast ruct ure of  t he region.  This was a 

macroscopic approach,  meaning t hat  t he 

act ual area select ed is far larger,  t han t he 

land parcel t hat  t he cl inic wil l  be buil t .  For 

a more precise locat ion,  specif ic dat a are 

required,  such as land parcels availabil i t y,  

land prices,  legislat ion sit uat ion,  et c.  

Addit ional ly t o t he present at ion of  t he best  

locat ion,  t he research wil l  suggest  t he 

development  of  a wider service net work,  

which wil l  cover t he whole region.  
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