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!"#$%!"&':

!"#$%&'( )'µ*"+,-( - ./0&-1+-( 2#$'3'"*( 4"- 5µ*µ# 6'7#8,&98 :;+-"#<0#(, 

=->?-@-µ0#( &#, =?+,A?+?,#&*( B8%/"1<'(

!(!)*+)#,- !"#)./"-:

2-14,@98'( :+*4"-( - ./0&-1+-( 2#$'3'"*( 4"- 5µ*µ# 6'7#8,&98 :;+-"#<0#(, 

=->?-@-µ0#( &#, =?+,A?+?,#&*( B8%/"1<'(

=?+%&'( 2;84"#8"08-( - B8#/>'+;"*( 2#$'3'"*( 4"- 5µ*µ# 6'7#8,&98 

:;+-"#<0#(, =->?-@-µ0#( &#, =?+,A?+?,#&*( B8%/"1<'(
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!"#$%&%'
!"- 4'µ?0- #1"C /+D/?, 8# ?17#+,4"*4; "# %"-µ# /-1 E-*$'4#8  4"'8 

->-&>*+;4' "'( @,/>;µ#",&*( ?+3#40#(. B+7,&%, ?17#+,4"9 "'8 -,&-3D8?,# µ-1 /-1 

µ? 4"'+0F?, &#, µ? ?µ/,4"?G?"#, 4? &%$? /+-4/%$?,# µ-1. B&Cµ#, "-8 ?/,E>D/-8"# 

&#$'3'"* µ-1 &. !"#$%&' )'µ*"+' 3,# "'8 /->G",µ' E-*$?,#, &#$-@*3'4' &#, 418?7* 

#8"#/C&+,4'. ./04'(, "-8  &. =#//% H#40>' 3,# "'8 /->G",µ' E-*$?,# 4"'8 41>>-3* 

4"-,7?0;8 3,# "'8 =%"+# &#, "'8 #/>C7?+' &#"#8C'4' "-1. 

.17#+,4"9 "-8 B>D<', "'8  )%A8', "-8  IDµ' &#, "'8  J>3# µ? "-1( -/-0-1( 

µ-,+%4"'&# &#, DF'4# "'8  /?+0-@- 4133+#A*( "'( @,/>;µ#",&*( #1"*(. 5D>-(, C>-1( 

"-1( A0>-1( µ-1 -, -/-0-, ?08#, 4"'8 F;* µ-1 &#, µ? E-'$-G8 &%$? 4",3µ*, <D+?"? /-,-, 

?04"?. .17#+,4"9.
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!(")$*+*
  K /#+-G4# @,/>;µ#",&* ?+3#40# D7?, ;( $Dµ# "- A#,8Cµ?8- "'( #4",&*( 

?<%/>;4'( &#, "'8 7+*4' ";8 21L?>-?,@98 B1"Cµ#";8 (Cellular Automata) µ? 4&-/C 

"-8 1/->-3,4µC "-1. 5- A#,8Cµ?8- "'( #4",&*( ?<%/>;4'( #8#AD+?"#, 4"'8 ?<%/>;4' 

";8 #4",&98 /?+,-798 &#, 4"'8 #>>#3* ";8 7+*4?;8 3'( #/C &1+0;( #3+-",&D( 4? 

&1+0;( #4",&D( 4",( /?+,#4",&D( /?+,-7D(. M/%+7-18 /-,&0># µ-8"D># 1/->-3,4µ-G "'( 

#4",&*( ?<%/>;4'( &#, &#$D8# @,#A-+-/-,?0"#, E%4?, ";8 7#+#&"'+,4",&98  "-1 4? 

$?;+'",&C &#, "?78,&C ?/0/?@-. 5# 21L?>-?,@* B1"Cµ#"# (Cellular Automata) 

#/-"?>-G8 µ,# 1/->-3,4",&* µD$-@- ,&#8* 8# /+-4-µ-,94?, ",( ?<?>,&",&D( 

@,#@,&#40?( /?+,3+%A-8"#( D8# /->G/>-&- 4G4"'µ# µ? D8# 4G8->- #/>98 &#8C8;8. N 

@,?1+1µD8-( 2#>>,&+#",&C( )*µ-( =#"+D;8 #/-"?>?0 µ,# ?8@,#AD+-14# /?+0/";4' 

/+-( ?<D"#4' &#$9( /?+,D7?, "'8 "+0"' µ?3#>G"?+' /C>' "'( .>>%@#(, "'8 =%"+#, µ? 

#/-"D>?4µ# -, /,D4?,( /+-( #4",&-/-0'4' 4"-8 ?<;#4",&C 79+- 8# ?08#, D8"-8?( &#, 

?µA#8?0(. !&-/C( ?08#, 8# ?<?"#4"?0 "- µ-8"D>- SLEUTH ;( /+-( "'8 

/+-4#+µ-4",&C"'"# "-1, "'8 “#8"0@+#4'” 4? @,#A-+?",&% #+7,&% @?@-µD8# ?,4#3;3*( 

&#, "-8 +C>- /-1 µ/-+?0 8# /#0<?, 4"-8 7;+,&C 47?@,#4µC. 

OD<?,( 2>?,@,%: #4",&* ?<%/>;4', 21L?>-?,@* B1"Cµ#"#, )*µ-( =#"+D;8, 

=%"+#, SLEUTH
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Abstract
The current diploma dissertation examines the phenomenon of urban sprawl and 

the use of Cellular Automata as a method of its calculation. The phenomenon of urban 

sprawl refers to the spread of urban regions and to the change of land use from mainly 

rural to mainly urban due to the influence of the market in suburban areas. Various 

calculation models of urban sprawl exist and each varies depending on the 

characteristics of the theoretical and technical level. Cellular Automata is a 

computational method able to simulate the evolutionary processes describing a complex 

system with a set of simple rules. The extended Municipality  of Patras is an interesting 

case for consideration as it contains the third largest  city of Greece, Patras, involving 

thus an increasing pressure of urbanization to the outer non-urban areas. The aim is to 

examine the SLEUTH model in terms of adaptability, of the "reaction" on the basis of 

different initial inputs and of the role it can play in the participation of spatial planning.

Key-words: urban sprawl, Cellular Automata, Municipality of Patras, SLEUTH 
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1. 0,1/&2&3
5- A#,8Cµ?8- "'( #4",&*( ?<%/>;4'( #8#AD+?"#, 4"'8  ?<%/>;4' ";8  #4",&98 

/?+,-798 &#, 4"'8  #>>#3* ";8 7+*4?;8 3'( #/C &1+0;( #3+-",&D( 4? &1+0;( #4",&D( 

/-1 -A?0>?"#, 4"'8 ?/,++-* "'( #3-+%( 4",( /?+,#4",&D( /?+,-7D(. M/%+7-18 /-,&0>?( 

"1/->-30?( /-1 µ/-+-Gµ? 8# #8#38;+04-1µ? #1"-G "-1 A#,8-µD8-1. 5- A#,8Cµ?8- 

$?;+?0"#, &1+0;( &%", #+8'",&C #8 &#, #/-"?>?0 µ,# A14,&* ?<D>,<' µ,#( /C>'( &#, 

?/'+?%F?"#, 4'µ#8",&% #/C "'8 #8%/"1<' ";8  1/'+?4,98 &#, ";8 1/-@-µ98 &#$9( &#, 

#/C "'8  ?<1/'+D"'4' "'( #G<'4'( "-1 />'$14µ-G &#, ";8  #8#3&98 "-1. !"-8 

?>>#@,&C 79+- 4'µ#8",&C @?@-µD8- #/-"?>?0 - /+-E>'µ#",&C( 47?@,#4µC( /-1 

/+-;$?0 "'8 ?&"C( 47?@0-1 @Cµ'4', µ,# 4'µ#8",&* @,#A-+% 4? 4G3&+,4' µ? "- @,?$8* 

79+-, /-1 Cµ;( 308-8"#, /+-4/%$?,?( &#"#/->Dµ'4'( "-1.

M/%+7-18 @,%A-+# µ-8"D># 1/->-3,4µ-G "'( #4",&*( ?<%/>;4'( &#, &#$D8# 

@,#A-+-/-,?0"#, E%4?, ";8 7#+#&"'+,4",&98 "-1 4? $?;+'",&C &#, "?78,&C ?/0/?@-. 5# 

21L?>-?,@* B1"Cµ#"# (Cellular Automata) #/-"?>-G8 µ,# 1/->-3,4",&* µD$-@- ,&#8* 

8# /+-4-µ-,94?, ",( ?<?>,&",&D( @,#@,&#40?( /?+,3+%A-8"#( D8# /->G/>-&- 4G4"'µ# 

µ? D8# 4G8->- #/>98 &#8C8;8. K ?A#+µ-3* "-1 4"-8 #4",&C 79+- ?08#, ?1+?0# &#, 

#/-"?>?0 µ,# 4G37+-8' µD$-@- /+-3+#µµ#",4µ-G &#, /+CE>?L'( "-1 A#,8-µD8-1 "'( 

#4",&*( ?<%/>;4'(. .A#+µCF-8"#, 4? D8#8 79+- 7;+,4µD8- 4? &%88#E- µ? &1LD>?( 

4"-8 -/-0- #>>'>?/,@+-G8 &#, &,8-G8 "'8 />'+-A-+0# #/C &1LD>' 4? &1LD>' 4",( 

/+-&#$-+,4µD8?( 7;+,&D( 3?,"-8,D(. !"'8 /#+-G4# @,/>;µ#",&* ?<?"%F?"#, "- µ-8"D>- 

SLEUTH &#, ?A#+µCF?"#, 4"-8 2#>>,&+#",&C )*µ- =#"+D;8.

N @,?1+1µD8-( 2#>>,&+#",&C( )*µ-( =#"+D;8 #/-"?>?0 µ,# ?8@,#AD+-14# 

/?+0/";4' /+-( ?<D"#4' &#$9( /?+,D7?, "'8  "+0"' µ?3#>G"?+' /C>' "'( .>>%@#(, "'8 

=%"+#, µ? #/-"D>?4µ# -, /,D4?,( /+-( #4",&-/-0'4' 4"-8 ?<;#4",&C 79+- 8# ?08#, 

D8"-8?( &#, ?µA#8?0(. .<?"%F?"#, "- E#4,&C /+-A0> "'( /C>'( &#, C>?( -, /"17D( /-1 

?/'+?%F-18 "'8 @,#@,&#40# "'( #4",&-/-0'4'( µ? 4&-/C 8# #8#38;+,4"-G8 -, 

4G37+-8?( ;$*4?,( /+-( #4",&-/-0'4' µ? 4&-/C 8# 7+'4,µ-/-,'$-G8 4"- µ-8"D>- 

SLEUTH &#, 8# 413&+,$-G8 µ? "# "?>,&% #/-"?>D4µ#"#.

5# @?@-µD8# ?,4#3;3*( /-1 7+'4,µ-/-,-G8"#, ?08#, "#: Slope ("- /-4-4"C "'( 

#8"04"#4'( "'( #4",&-/-0'4'( /-1 E#40F?"#, 4"- 3?3-8C( C", 1/%+7?, &>04'), Landuse 

(-, 7+*4?,( 3'(), Exclusion (-, /?+,-7D( /-1 @?8 /+-4AD+-8"#, 3,# #4",&-/-0'4'), 

2?A%>#,- 1 - .,4#3;3*
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Urban Extend ("# #4",&% C+,#), Transportation ("# µ?"#A-+,&% @0&"1#) &#, Hillshade 

("- #8%3>1A- "'( /?+,-7*(, /-1 7+'4,µ-/-,?0"#, 3,# >C3-1( -/",&-/-0'4'( ";8 

#/-"?>?4µ%";8). B+7,&% 308?"#, ' E#$µ-8Cµ'4' "-1 µ-8"D>-1 &#, D/?,"# ?<?"%F-8"#, 

?8#>>#&",&% 4?8%+,# #4",&*( ?<%/>;4'( (µ? "'8 ?,4#3;3* @,#A-+-/-,'µD8;8 

@?@-µD8;8) µ? 4&-/C "'8 ?<D"#4' "'( +?#>,4",&C"'"#( "-1 µ-8"D>-1 &#, "'( 

7+'4,µC"'"#( "-1.

B/-"?>?0 "- SLEUTH D8# µ-8"D>- /-1 µ/-+?0 8# /+-4#+µ-4"?0 4? @,#A-+?",&D( 

7;+,&D( /?+,/"94?,(; =;( #8",@+% 4? @,#A-+?",&D( 7;+,&D( 418$*&?(; 6/-+?0 8# 

#/-"?>D4?, µD+-( "-1 7;+,&-G 47?@,#4µ-G; 2#, /-,?( #>>#3D( /+D/?, 8# 308-18 4"- 

µ-8"D>- µ? 4&-/C "'8 ?<D>,<' &#, E?>"0;4' "-1;  
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2. 415,63 0789$21*
2.1 F",1µ#'

5- A#,8Cµ?8- "'( #4",&*( ?<%/>;4'( * @,%714'( #8#AD+?"#, 4"'8 ?<%/>;4' ";8 

#4",&98  /?+,-798. K .1+;/#T&* M/'+?40# =?+,E%>>-8"-( (EEA) -+0F?, "- A#,8Cµ?8- 

;( “"- A14,&C µ-"0E- "'( 7#µ'>*( 4? /1&8C"'"# ?/D&"#4'( µ?3%>;8 #4",&98 

/?+,-798 1/C "'8 ?/,++-* "'( #3-+%(, &1+0;( 4",( /?+,#4",&D( #3+-",&D( 

/?+,-7D(” (..B, 2006). B/-"D>?4µ# #1"-G "-1 A#,8-µD8-1 ?08#, ' @'µ,-1+30# 

&D8"+;8 &#, /?+,-798, 41µ/>'+;µ#",&98 "-1 #+7,&-G &D8"+-1 "'( /C>'(.

N C+-( #4",&* ?<%/>;4' &#>G/"?, D8# ?1+G /?@0- #4",&98 µ-+A98. 

B8#38;+0F?"#, µ?8 ;( ' #4",&* @,%714' 4"- #4",&C /?+,$9+,- #>>% /D+# #/C #1"C @?8 

1/%+7?, "#G",4'. 5# 4"-,7?0# /-1 $# µ/-+-G4#8 8# "'8 &#$-+04-18, µ/-+-G8 8# 

?8"-/,4"-G8 4"'8 #4",&* µ-+A*, 4",( 7+*4?,( 3'( &#, 4",( >?,"-1+3,&D( 47D4?,( 

7+*4?;8 &#, /->,"98. 

.,&C8# 1: 6-+AD( B4",&*( .<%/>;4'(.,&C8# 1: 6-+AD( B4",&*( .<%/>;4'(.,&C8# 1: 6-+AD( B4",&*( .<%/>;4'(

=+-#4",#&* B8%/"1<'( R+#µµ,&* B8%/"1<' 4? 
N@,&D( N@-G(

517#0# #8%/"1<'

='3*: P@0# ?/?<?+3#40#='3*: P@0# ?/?<?+3#40#='3*: P@0# ?/?<?+3#40#

J4- #A-+% "'8 µ-+A* µ/-+-G8 8# #8#38;+,4"-G8 /-,&0>?( "1/->-30?(. K 

162:?;>:A9 :GH1;MEF, /-1 ?08#, ' @,#µC+A;4' 7+*4'( "'( 3'( 3,# #4",&-G( >C3-1( 

3G+; #/C "# C+,# "'( /C>'( µ? /#+%>>'>' #8%/"1<' 1/-@-µ98 1/-4"*+,<'(. K 

1:6B3>: :GH1;MEF, #+7,&% #8#/"G44?"#, ' 3' /-1 E+04&?"#, 4? ?/#A* µ? "-1( %<-8?( 

&#, D/?,"# µ?"#"+D/?"#, 4? µ?3#>G"?+?( #4",&D( ?&"%4?,( &%$?"# /+-( "-1( %<-8?(. K 

;M<:J: :GH1;MEF /-1 -+0F?"#, ;( µ,# #418?7*( µ-+A* #4",&-/-0'4'( (#4",&D( &'>0@?() 

(Ewing, 1994, Peiser, 2001). B1"D( -, µ-+AD( &#, &1+0;( -, ?/,/"94?,( "-1( D7-18 

2?A%>#,- 2 - B4",&* .<%/>;4'
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4'µ#8",&D( @,#A-+D( µ?"#<G "-1( &#, #/-"?>-G8 D8# /+9"- E*µ# 4"'8 #8#389+,4' "'( 

µ-+A->-30#( "'( #4",&*( @,%714'( #>>% @?8 µ/-+-G8 8# "'8 ?+µ'8?G4-18 #/C>1"#.

N, 7+*4?,( 3'( #/-"?>-G8  D8# 4'µ#8",&C 4"-,7?0- #8#389+,4'( "'( #4",&*( 

?<%/>;4'(. 2G+,-( >C3-( D7?, 308?, 4"'8  #µ?+,&%8,&' E,E>,-3+#A0# 4"'8 -/-0# 

#8#38;+0F-8"#, -, ?<*(: ' -,&,4",&* #8%/"1<' 7#µ'>*( /1&8C"'"#(, ' #/?+,C+,4"' &#, 

#418?7*( #8%/"1<', ' -µ-,-3?8*( #8%/"1<' &#"-,&0#(, -, µ' -,&,#&D( 7+*4?,(, -, 

µ?µ-8;µD8?( E,-µ'7#80?(, "# &"0+,# * 3+#A?0#, "# 47->?0# &#, -, &-,8-",&D( 

?<1/'+?"*4?,( &#, -, #/-µ-8;µD8?( 7+*4?,( 3'(. 2#"% "- A#,8Cµ?8- #1"C 

/#+#"'+?0"#, µ0<' 7+*4?;8 3'( µ?"#<G ";8 -/-0;8: ?µ/-+,&*(, #8#L17*(, &#"-,&0#(, 

-,&-8-µ,&98 @+#4"'+,-"*";8, 1L'>*( "?78->-30#( &.#. N, 7+*4?,( #1"D( &#>G/"-18 4? 

µ?3%>- µD+-( "- 7#+#&"*+# "-1 79+-1 #/-@?,&8G-8"#( /#+%>>'># /;( ' #4",&* 

@,%714' @?8 ?08#, ?G&->- 8# 308?, @,#&+,"* #/C "'8 41µE#",&* #8%/"1<' (Chin, 2002).

5- $Dµ# "'( 47D4'( µ?"#<G 7+*4?;8 &#, 7+'4"98, #/-"?>?0 D8#8 ?8#>>#&",&C 

"+C/- ?8"-/,4µ-G "'( @,%714'(. B8 &#, "- A#,8Cµ?8- #1"C, &#$9( ?08#, ?84;µ#";µD8- 

4"'8  #8%/"1<' "'( /C>'(, ?08#, @G4&->- 8# ?8"-/,4"?0 &#, 8# #/-µ-8;$?0 #/C "' 

418->,&* #>>#3* /-1 308?"#, 4"- 79+-. !"'8 /+9,µ' E,E>,-3+#A0# #8#38;+0F?"#, ;( 

-, /?+,-7D( µ? /+-E>'µ#",&* /+C4E#4', µ? D>>?,L' @'µC4,;8  79+;8, &%", /-1 Cµ;( 

7+;µ#"0F?, "- A#,8Cµ?8- #1"C ;( ?8"?>9( /+-E>'µ#",&C (Chin, 2002).   

K #4",&* ?<%/>;4' * @,%714' D7?, #/-&"*4?, µ,# #+8'",&* 7+-,%, $?;+?0"#, ;( 

&%", "- #&#>#04$'"- /-1 @'µ,-1+3?0 /?+,-7D( µ? µ,&+% /?+,$9+,# /+C4E#4'(. B8 &#, 

#/-"?>?0 µ,#, &#"% &%/-,-8 "+C/-, A14,&* ?<D>,<' µ,#( /C>'(, -, #+8'",&D( ?/,/"94?,( 

?08#, /?+,44C"?+- ?µA#8?0( ,@,#0"?+# 4"-8 ?>>#@,&C 79+-. 5- &G+,- #+8'",&C 

7#+#&"'+,4",&C /-1 ?8"-/0F?"#, ?08#, /;( ' ?<%/>;4' D3,8? %8#+7# &#, #>-3,&%. N, 

1L'>D( @#/%8?( &#"#4&?1*( 1/-@-µ98, ' #/9>?,# #3+-",&*( 3'( &#, ?>?G$?+;8 

79+;8, ?08#, µ?+,&% #/C "# #+8'",&% #/-"?>D4µ#"#. B1"% ?08#, @18#"C8 8# 

#8",µ?";/,4"-G8 µ? "'8 ?A#+µ-3* -+$*( /->,",&*( 4"-8 #4",&C 79+-. )?@-µD8'( Cµ;( 

"'( #@18#µ0#( "'( ?>>'8,&*( @'µC4,#( @,-0&'4'( 4? $Dµ#"# 47?@,#4µ-G &#, ?>D37-1, 

-, ?/,/"94?,( ?08#, /+-A#8?0( &#, ' #8%3&' 47?@,#4µ-G ?/,"#&",&* (N,&-8Cµ-1 &#, 

=?"+%&-(, 2007). 

.08#, A#,8Cµ?8- /-1 D7?, /#+#"'+'$?0 ",( "?>?1"#0?( @?&#?"0?( 4"'8 .1+9/', 

8;+0"?+# 4"'8 Bµ?+,&* &#, #8#/"G44?"#, &1+0;( 4"# %&+# µ?3%>;8 #4",&98 &D8"+;8 
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&#, µ'"+-/C>?;8, #&->-1$?0 &1+0;( "'8 #8%/"1<' ";8 1/-@-µ98 µ?"#A-+%(. BA-+% 

µ,# 8D# "1/->-30# #4",&-G "-/0-1 #8"0$?"-1 µ? "- &>#4,&C ?1+;/#T&C /+C"1/-, &#$9( 

4"' µ?"#E,-µ'7#8,&* /C>' µ/-+-G8 8# #8#38;+,4"-G8 @G- "G/-, "-/0;8. B+7,&%, "# 

“!'µ#,8Cµ?8# ./0&?8"+#” /-1 #A-+-G8  8D# "-/0# ?8"C( ";8 /C>?;8 &#, "'8 “),%71"' 

B4",&C"'"#” /-1 #A-+% @'µ,-1+30# 8D;8 "-/0;8 4"-8  /?+,#4",&C 79+- (2#"4%+# &.#., 

2009). 

2.2 4)5,/ 0789$21*'

K @,#@,&#40# "'( #4",&*( @,%714'( ?/'+?%F?"#, 4'µ#8",&% #/C "'8  #8%/"1<' 

"-1 "-µD# ";8 1/'+?4,98, "'8 #/-#4",&-/-0'4', "' E,-µ'7#8,&* #8%/"1<' &#, "'8 

#8%/"1<' ";8  414"'µ%";8 1/-@-µ*( &#, µ?"#A-+98. B8"0$?"# µ? "'8 #4",&* 

#8%/"1<' A#08?"#, 8# ?08#, 418@?@?µD8' µ? D8# 4G8->- #>>#398 /-1 D7-18 ?/D>$?, 

4"'8  -,&-8-µ0#, 4"'8 "?78->-30# &#, 4"-8 #4",&C "+C/- F;*( "'( 4G37+-8'( 

µ?"#E,-µ'7#8,&*( /C>'( (Munoz, 2003).

Q8# 4'µ#8",&C 4"-,7?0- /-1 /#+#>?0/?"#, 4178% #/C ",( $?;+0?( #4",&*( 

?<%/>;4'( ?08#, "- 0@,- "- A#,8Cµ?8- "'( #4",&*( #8%/"1<'(. 2#"% "- -/-0- - 

/>'$14µC( µ,#( /C>'( @?8 µ/-+?0 8# ?<1/'+?"'$?0 4"# 1/%+7-8"# #4",&% C+,#, 

#8#3&%F?, "' @,?G+184' "'(. K /,- D8"-8' ?µA%8,4' "-1 A#,8-µD8-1 308?"#, &#"% "'8 

@,%+&?,# 4"-8 20- #,98#. =->>% /#+#@?03µ#"# /C>?;8 µ? +#3@#0# #8%/"1<' /-1 

@'µ,-G+3'4#8 #4",&% &D8"+# 7#µ'>-G ?/,/D@-1 (4? ?/0/?@- &#"-,&0#( &#, ?/,/D@-1 

&#$'µ?+,8*( F;*() 9$'4? "-8 />'$14µC 4? 47?@C8 µ#F,&D( &,8'"-/-,*4?,( D<; #/C "# 

C+,# "'( /C>'(, &%", /-1 Cµ;( 4"'8 .>>%@# D3,8? µ? /,- 4"#$?+-G( +1$µ-G(. !? 

418@1#4µC µ? "'8 #8%/"1<' "'( "?78->-30#( (4"-8 "-µD# "'( ?/,&-,8;80#() &#$9( &#, 

";8 µ?"#A-+98, /-1 @'µ,-G+3'4#8 D8# /?+,E%>>-8 /,- ?>#4",&C /-1 @?8 7+?,%F?"#, "- 

/#"+-/#+%@-"- #4",&C &D8"+- 3,# 8# ?/,E,94?, #>>% 41µE,98?, µ? #1"C (Chin, 2002).  

N 418@1#4µC( /1&8-@-µ'µD8;8 #4",&98 &D8"+;8 &#, /?+,-798 #4",&*( 

#8%/"1<'( 4"-8 /?+,#4",&C 79+-, #/-"?>?0 µ-8"D>- ";8 4G37+-8;8 µ'"+-/C>?;8. 

B1"C "- /+C"1/- #8%/"1<'(, µ? "' 4G8@?4' #/-&-µµD8;8 "µ'µ%";8 µ? &#>D( 

418@D4?,( µ?"#<G "-1( -14,#4",&% #/-"?>?0 "'8  :?;>A9 M1B?;:?F 4? /->>D( /?+,-7D( 

&#, &1+0;( 4"'8 ?>>'8,&* /+#3µ#",&C"'"# (R-4/-@08', 2006).

N, @+#4"'+,C"'"?( /-1 #8#/"G44-8"#, 4? #1"C "- #4",&C "-/0- µ/-+-G8  8# 

@,#7;+,4"-G8  4? “?/,"?>,&D(” -, -/-0?( /#+#µD8-18 &#, @+-18 4"- &D8"+- "'( /C>'( 
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&#, 4",( @+#4"'+,C"'"?( +-1"08#( /-1 #8#/"G44-8"#, 4"'8  /?+0µ?"+- ";8 /C>?;8 

(N,&-8Cµ-1 &#, =?"+%&-(, 1999). 2%", /-1 4"' 418D7?,# %>>#<? &#$9( 1/*+<? µ,# 

3?8,&C"?+' "%4' /?+,#4",&-/-0'4'( &#, 7;+-$D"'4'( ";8  >?,"-1+3,98 4"'8 

/?+,AD+?,# "'( /C>'(.    

!"'8 /?+0µ?"+- ";8 /C>?;8, ' @,%71"' #4",&C"'"# µ/-+?0 8# @,#&+,$?0 4? @G- 

1/-&#"'3-+0?(: ",( ?<;#4",&D( 8D?( &?8"+,&C"'"?( &#, "'8 ?<;#4",&* @,%4/#+"' 

&#"-,&0#. N, =ED:?;>A45 A=G;6>AB;F;=5 418#8"98"#, 4"-8  /?+,#4",&C 79+- 4? %<-8?( 

µ?"#A-+%( &#, #/-"?>-G8"#, #/C @,%4/#+"# &",+,#&% 413&+-"*µ#"# µ? 7+*4?,( 

#8#L17*(, ?µ/-+0-1 &#, 8D#( "?78->-30#(. K 3>H?1:6;F A:;2>AJ: #8#/"G44?"#, 4? 

/?+,-7D( /-1 ?/,"+D/?"#, ' ?&"C( 47?@0-1 @Cµ'4', #/-"?>?0"#, #/C &#"-,&0?( &#, 

#8#/"G44?"#, @,%4/#+"#, C/-1 ?/,"+D/?"#, ' 7+*4' &#"-,&0#( 7;+0( "'8 G/#+<' 

-+3#8;µD8-1 47?@0-1. (2#"4%+# &.#., 2009). =-,&,>0# 8D;8 7+*4?;8 #8#/"G44?"#, 

4"-8 /?+,#4",&C 79+-, µ? 7+*4?,( ?+3#40#(, #8#L17*(, E,-µ'7#80#( &.#. #&Cµ# &#, 

µ?"#A-+% @,-,&'",&98 &D8"+;8 &#, 1/'+?4,98 "-1 @'µC4,-1 "-µD#. B&Cµ# &#, µ? "'8 

µ-+A* @+#4",&C"?+;8 @,#@,&#4,98 C/;( "'8 @'µ,-1+30# /->179+;8 #8#L17*( &#, 

"?+%4",;8 &D8"+;8 (R-4/-@08', 2006).

K @,%71"' @Cµ'4' ?18-?0"#, #/C /#+%3-8"?( -,&-8-µ,&-G( &#, &-,8;8,&-G( #>>% 

&1+0;( #/C "'8  #8%/"1<' "'( "?78->-30#( /-1 ?/,"+D/?, "'8  ?/,&-,8;80# &#, "' 

@,%@-4' />'+-A-+,98. B&Cµ#, -, 7#µ'>D( ",µD( 3'( ?/,"+D/-18 4? ?/,7?,+*4?,( 8# 

?3&#"#4"#$-G8 4? ?<;#4",&D( /?+,-7D(, @'µ,-1+398"#( ?<;#4",&D( &?8"+,&C"'"?( /-1 

?08#, ?G&-># /+-4E%4,µ?( >C3; "'( #8%/"1<'( ";8 µ?"#A-+,&98  1/-@-µ98. !? 

418@1#4µC µ? "'8  /#+%>-3# ?18-T&C"?+' 8-µ-$?40# /-1 -+0F?, C+-1( @Cµ'4'( /,- 

41µAD+-8"?( 4? #1"D( ",( /?+,-7D( (N,&-8Cµ-1, 2010). B1"D( -, &?8"+,&C"'"?( 

?8,47G-18 #&Cµ# &#, "'8 @,%71"' &#"-,&0# &#$9( ?/,"+D/-18 4"-1( &#"-0&-1( "'8 

/+C4E#4' 4? ?µ/-+,&D( 1/'+?40?(, L17#3;30# #>>% &#, ?+3#40# (2#"4%+# &.#., 2009).

./,/+C4$?"#, @'µ-3+#A,&-0, &-,8;8,&-0 &#, /?+,E#>>-8",&-0 /#+%3-8"?( (' 

1/-E%$µ,4' ";8 #4",&98  &D8"+;8) ;$-G8 ?1&#"%4"#"?( -,&-3D8?,?( 8# µ?"#&,8'$-G8 

#/C "- &D8"+- "'( /C>'( 4? /+-#4",#&D( /?+,-7D( #8#F'"98"#( D8# &#>G"?+- 

#<,-E0;"- /?+,E%>>-8. U( #/-"D>?4µ# ?08#, ' #8%/"1<' "-/0;8 @,%4/#+"'( &#"-,&0#(, 

/->>D( A-+D( µ? &#"-,&0?( 1L'>98 /+-@,#3+#A98 &#, #/#,"*4?;8 (2#"4%+# &.#., 

2009).   
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B&Cµ# /,- D8"-8- ?08#, "- A#,8Cµ?8- "'( #4",&*( ?<%/>;4'( 4? /C>?,( /-1 

#8*&-18 4"' µ?4C3?,- µ? 7#+#&"'+,4",&% C/;( ' ?&"C( 47?@0-1 @Cµ'4', ' %8#+7' 

@Cµ'4' µ-8-&#"-,&,98  &#, %>>;8  @+#4"'+,-"*";8 &-8"% 4"'( -@,&D( -@-G(. 6,# 

@Cµ'4' /-1 A#08?"#, 8# ?/'+?%F?"#, #/C ",( #&->-1$0?( A14,&98  &#, "?78,&98 

4"-,7?0;8, -, 413&?8"+94?,( /-1 @'µ,-1+3-G8"#, 308-8"#, µ? @,#A-+?",&* µ-+A* #/C 

"-8 #+7,&C /->?-@-µ,&C ,4"C (Munoz, 2003). 

2.2.1 I.2>2µ4&

.08#, 4'µ#8",&C 8# 308?, #8#A-+% 4"- 4G4"'µ# #8%/"1<'( 1/-@-µ98  "'( /C>'(. 

K 41µµ?"-7* µ,#( /C>'( 4"- -,&-8-µ,&C 4G4"'µ# ?/'+?%F?"#, 4'µ#8",&% #/C "- 

4G4"'µ# 1/-@-µ98 /-1 D7?,, "- #4",&C @0&"1-, "- &",+,#&C #/C$?µ#, -, 4G37+-8?( 

"?78->-30?( &>/. N, 1/-@-µD( #1"D( /+-&#>-G8 @,#A-+?",&*( µ-+A*( &#, D8"#4'( 

?/,/"94?,( 4",( 7+*4?,( 3'( &#, 4"'8 #<0# "-1(. K 4G37+-8' /C>' 7#+#&"'+0F?"#, #/C 

"'8 @,#@,&#40# ?84;µ%";4'( "'( 4"'8  G/#+<' 1/-@-µ98, 4? #8"0$?4' µ? "'8 /C>' "-1 

20-1 #,98#. 5# D+3# 1/-@-µ*( @'µ,-1+3-G8 µ?"#"-/04?,( &#, 413&?8"+94?,( 

@+#4"'+,-"*";8, ?/'+?%F-18 /?+,-7D( "'( /C>'(, 308-8"#, -, &G+,?( #,"0?( @'µ,-1+30#( 

8D;8 #4",&98  &D8"+;8. K /+C4E#4' 4? /?+,-7D( "'( /C>'( D7-18 ;( 418D/?,# "-8 

#/-&>?,4µC %>>;8  /?+,-798, "- #/-"D>?4µ# ?08#, -, 1/-@-µD( 8# #/-"?>-G8 D8#8 #/C 

"-1( /,- @18#µ,&-G( µ'7#8,4µ-G( 3,# "'8 #8#@,-+3%8;4' "-1 /+-A0> "'( /C>'(.

B&->-1$98"#( "'8 ?<%/>;4' "'( /C>'( -, 1/-@-µD( #8"04"-,7# #>>%F-18, µ? "# 

4G37+-8# @?@-µD8# -/-G "- P.:. #/-"?>?0 "- &G+,- µD4- µ?"#A-+%(, ,@0;( 4? 

?>>'8,&D( /C>?,( &#, /C>?,( @07;( #8?/"13µD8- 4G4"'µ# #4",&*( µ?"#&08'4'(. !"' 

@,?$8* E,E>,-3+#A0# #8#AD+?"#, /;( ' /+-4/%$?,# ?<1/'+D"'4'( ";8 /->,"98 µ? 

?8#>>#&",&% µD4# 413&-,8;80#( D7?, -@'3*4?, 4? A#,8Cµ?8# #4",&*( @,%714'(. 

(Ewing, 1994). B8"0$?"# Cµ;( 1/-4"'+0F?"#, /9( ' #G<'4' 4"# ,@,;",&% µD4# 

µ?"#A-+%( ?08#, ' &G+,# #,"0# "-1 #4",&*( ?<%/>;4'(, &#$9( 1/-4"'+0F-8"#, #/C "'8 

?A#+µ-3* 1L'>-G &C4"-1( 4"# @'µC4,# µD4# (Chin, 2002). =C4- µ%>>-8 4? ?>>'8,&D( 

/C>?,( (?<#,+98"#( "'8 B$*8#) C/-1 "- 4G4"'µ# 413&-,8;80#( @?8 ?08#, ?/#+&D(, @?8 

?08#, /1&8C &#, &-4"0F?,.

J/-,# &#, #8  ?08#, ' 418$*&' 413&-,8;80#( ' #1<'µD8' &,8'",&C"'"# &#, ' 

?804714' "'( ?<;#4",&*( &08'4'( "-1 />'$14µ-G 04;( ?08#, - /,- 4'µ#8",&C( >C3-( 

?8?+3-/-0'4'( "'( #4",&*( @,%714'(. !'µ#8",&C ?08#, 8# #8#A?+$?0 /;( -, 

2?A%>#,- 2 - B4",&* .<%/>;4'

16



@,#A-+?",&D( @,#µ-+A94?,( 414"'µ%";8 413&-,8;80#( D7-18 ?/'+?%4?, µ? 

@,#A-+?",&C "+C/-, %>>-"? µ? "'8 #8%/"1<' "-1 4,@'+-@+-µ,&-G @,&"G-1, ";8 

#1"-&,8'"C@+-µ;8, "'( #4",&*( 413&-,8;80#( &>/., &#, #/-"?>?0 #8",&?0µ?8- µ?>D"'( 

/-1 /+-4#+µCF?"#, 4"# ,@,#0"?+# 7#+#&"'+,4",&% &%$? &-,8;80#( &#, /C>'(.

2.2.2 5"2L/9µ*)* =83>#*$µ2G

B8#A-+,&% 4"-8 ?>>#@,&C 79+- 4'µ#8",&C 7#+#&"'+,4",&C /+-E>'µ#",&-G 

47?@,#4µ-G, /-1 ?8,47G?, ",( @,#@,&#40?( #4",&*( @,%714'(, #/-"?>?0 ' ?&"C( 47?@0-1 

@Cµ'4'. B8 &#, @?8  1/%+7-18 ?/04'µ# 4"-,7?0# #8#AD+?"#, /;( "- µ?3#>G"?+- 

/-4-4"C "-1 ?<;#4",&-G 79+-1, ?<#,+98"#( ",( @#4,&D( ?&"%4?,(, 1/%3?"#, 4"- 

&#$?4"9( "'( 3?8,&*( 8-µ-$?40#( /?+0 ?&"C( 47?@0-1 @Cµ'4'(. K &#"%4"#4' #1"* 

@,#AD+?, /->G #/C "- @,?$8* 79+-, &#$9( 4"'8 />?,-L'A0# "-1 - ?<;#4",&C( 79+-( 

&#>G/"?"#, #/C 47D@,# 7+*4?;8 3'( &#$,4"98"#( "'8 ?&"C( 47?@0-1 @Cµ'4' 47?@C8 

#@G8#"'. (N,&-8Cµ-1, 2010)

5# #+7,&% #0",# "'( ?&"C( 47?@0-1 @Cµ'4'( E#40F-8"#, 4? #8%3&?( 4"D3#4'( 

-,&-8-µ,&% #@G8#µ;8 -µ%@;8 &#"% "'8 ?<D>,<' "'( ,4"-+0#( "'( .>>%@#(, 1/C "'8 

D>>?,L' /->,",&98 /+C8-,#(. 6,# @,#@,&#40# /-1 -@*3'4? 4"' 4'µ?+,8* 

/+#3µ#",&C"'"# &#"% "'8 -/-0# ' />D-8 8Cµ,µ' #8?&",&C"'"# "-1 $?4µ,&-G 

414"*µ#"-( "+-A-@-"?0 /#+%8-µ?( ?8D+3?,?( @Cµ'4'( 4? &"04µ#"# -,&-8-µ,&*( 

?&µ?"%>>?14'(. (2#µ/-G+'(, 2009) 

K 8-µ-$?40# /?+0 ?&"C( 47?@0-1 @Cµ'4'( /?+,>#µE%8?, C>?( ",( 3?8,&D( &#, 

?,@,&D( @,#"%<?,( /-1 #A-+-G8 "-8  ?<;#4",&C 79+-. )08-8"#( "'8  @18#"C"'"# @Cµ'4'( 

"-1 ?<;#4",&-G 79+-1 1/C 413&?&+,µD8?( 418$*&?( #+",C"'"#(, C+;8 @Cµ'4'( &#, 

@+#4"'+,-"*";8, &%", /-1 #>>-,98?, &#, 1/-E#$µ0F?, 4'µ#8",&% "-8 ?<;#4",&C 79+-. 

B+7,&%, µ? "'8 1/D+E#4' #@?,98 @Cµ'4'( &#, /#+%8-µ'( #>>#3*( "-1 7#+#&"*+# "-1( 

&#, µ? /#+%>-3' @18#"C"'"# -,&-@Cµ'4'( 4? ?<;#4",&D( /?+,-7D( 4? 4G3&+,4' µ? "'8 

@Cµ'4' ?8"C( 47?@0-1. (N,&-8Cµ-1, 2010)

K /,- /+C4A#"' /+-4/%$?,# ?>D37-1 "'( ?&"C( 47?@0-1 @Cµ'4'( #/-"?>?0 ' 

?A#+µ-3* &"'µ#"->-30-1, µ,# @,#@,&#40# /-1 <?&08'4? "- 2008. B/-"?>?0 “/>*+'( 

&#"#3+#A* C>;8 ";8 #&,8*";8  &#, ";8 @,&#,;µ%";8 (?33+#/"D;8) /%8; 4? #1"% 4? 

C>' "' 79+#, µ? 4&-/C "'8 /+-4"#40# &#, "'8 &#"-7G+;4* "-1(”. =#+%>>'>#, 

&#"#3+%A-8"#, &#, -, @#4,&D( ?&"%4?,( µ? E%4' "-1( @#4,&-G( 7%+"?(. 6,# @,#@,&#40# 
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/-1 D7?, ;( 4&-/C "'8 @'µ,-1+30# µ,#( E%4'( @?@-µD8;8 3,# "-8 &#>G"?+- D>?37- ";8 

7+*4?;8 3'( "-1 79+-1. (www.ktimatologio.gr)    

2.3 49%5($>1µ/5/

N #µ?+,&%8,&-( -+3#8,4µC( Transportation Research Board, D7?, #47->'$?0 

?&"?89( µ? "- $Dµ# "'( #4",&*( @,%714'( &#, D7?, /+-"?08?, "- 1998 µ,# -µ%@# 

$?µ%";8 /+-( ?<D"#4' /-1 #A-+-G8 "- A#,8Cµ?8- #1"C &#, D7-18 µ? "'8 ?/0@+#4' "-1 

4"- 79+- (Transportation Research Board, 2000):

1. K µ?"#"+-/* "'( 3'( µD4; "'( @,%714'(. !&-/C( ?08#, 8# /+-4@,-+,4"-G8  "# 

#/-"?>D4µ#"# @,%A-+;8 µ-+A98  #4",&*( ?<%/>;4'( 4? 4'µ#8",&D( &#>GL?,( 3'(, 

C/;( ?08#, ' #3+-",&*. H#40F?"#, 4"' @,#@,&#40# @'µ,-1+30#( 7#+"-3+#A,&-G 

1/CE#$+-1 /#+#&->-G$'4'( ";8 #>>#398.

2. N, #>>#3D( 4"- 4G4"'µ# 1/-@-µ98. 6? 4&-/C "-8 1/->-3,4µC "'( #<0#( &#, 

"-1 µ?3D$-1( ";8 8D;8  1/-@-µ98 /-1 /+D/?, 8# 1/-4"'+0<-18 "'( #>>#3D( "'( 

#4",&*( #8%/"1<'(. 

3. N, ?/,/"94?,( 4",( 1/-@-µD( µ?"#A-+98.

4. N, #>>#3D( 4"'8 /-,C"'"# F;*(. 21+0;( #A-+% "- 4"#",4",&C 1/->-3,4µC "'( 

47D4'( µ?"#<G "-1 &C4"-1( ";8 &#"-,&,98  &#, "'( #/C4"#4'( #/C "- #4",&C 

&D8"+-.

5. N, &-,8;8,&D( ?/,/"94?,(. =-1 #A-+% "'8  &-,8;8,&* #8#8",4"-,70# >C3; "'( 

#8"04"-,7'( 7;+,&*( #8,4C"'"#(.  

5# #/-"?>D4µ#"# "'( #4",&*( @,%714'( D7-18 #8#A?+$?0 ?1+D;( 4"' @,?$8* 

E,E>,-3+#A0# µ? 4G8'$?( A#,8Cµ?8- 8# 1/-3+#µµ0F-8"#, "# #+8'",&% ?/#&C>-1$# "'(, 

"- &G+,- /+CE>'µ# ?08#, 04;( ' D>>?,L' ?µ/?,+,&98 4"-,7?0;8 3,# "'8 1/-4"*+,<' 

1/D+ * &#"% "'(. K @,?$8*( E,E>,-3+#A0# D7?, #8#@?0<?, /?+,44C"?+# #+8'",&% 

#/-"?>D4µ#"# /#+% $?",&%. 5# &G+,# 4'µ?0# #8#A-+%( ?08#,:

• K #G<'4' "-1 &C4"-1( 4"-8 ,@,;",&C &#, @'µC4,- "-µD# 3,# "'8 

?<1/'+D"'4' "-1 />'$14µ-G, ' @'µ,-1+30# 1/-@-µ98.

• K #G<'4' "'( 7+*4'( "-1 P.:. &#, "'( #/C4"#4'( ";8 @,#@+-µ98 &#, ;( 

#/-"D>?4µ# "'8 µ?3#>G"?+' &#"#8%>;4' &#140µ;8.

2?A%>#,- 2 - B4",&* .<%/>;4'
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• 5'8 #>>#3* "'( 7+*4'( 3'( #/C #3+-",&* 4? #4",&*.

• 5'8 #G<'4' 4? #D+,-1( +0/-1(, 4"' µC>184' ";8 1@%",8;8 /C+;8 &#, "-1 

?@%A-1(.

• 2#$9( &#, "'8 1/-E%$µ,4' ";8 #4",&98 &D8"+;8, >C3; %8,4-1 7;+,&-G 

@,#7;+,4µ-G ";8 /->,"98 &#, "'( ?+3#40#(.

K ?&"?8D4"?+' #8#A-+% 4"# /+-"?+*µ#"# "'( #4",&*( @,%714'( 308?"#, 4"' 

µ?>D"' "-1 Bruchell "-1 1998, - -+3#8,4µC( Transportation Research Board Cµ;( 4"' 

µ?>D"' "-1 #/-µ-898?, "# /,- 4'µ#8",&% #/C #1"% /+-"?+*µ#"# &#, #1"% /-1 $?;+?0 

;( EDE#,#. 5# "+0# /,$#8% -AD>' ?08#, (Burchell, 1998 &#, Transportation Research 

Board, 2000)

• /->G µ?3#>G"?+# µ?3D$' &#"-,&0#( &#"% µD4- C+- 4? #/C4"#4' #/C "- &D8"+- 

µ,#( µ'"+-/->,",&*( /?+,-7*( 

• ' @'µ,-1+30# /?+,-798 7#µ'>*( /1&8C"'"#( /-1 F-18

• &#, ' /#+-7* 8-,&-&1+,98 4"-1( &#"#8#>;"D( µ? /?+,44C"?+-1( 418@1#4µ-G( 

A-+->-30#( &#, &-,8;8,&98 1/'+?4,98.

N, @G- /,- ?1?+3?",&D( 418$*&?( /-1 @'µ,-1+3-G8"#, ?08#,:

• ' µ?0;4' "-1 &C4"-1( 4? 3' &#, &#"-,&0# C4- #/-µ#&+18Cµ#4"? #/C "- #4",&C 

&D8"+- &#$9( &#, ' µ?0;4' &#, ?8"C( 47?@0-1. 

• &#, ' µ?3#>G"?+' 41µµ?"-7* ";8 /->,"98 &#, ' ?/,++-* 4? µ,&+D(, 

&#"#&?+µ#",4µD8?( "-/,&D( &1E?+8*4?,( &#, C7, 4? µ?3%>?(, ?8,#0?( /->,",&D( 

@,&#,-@-40?(.

2.4 !%$,5,6>' ?,/-()",1*' 5*' 415,63' ?,8-;1*'

6? 4&-/C "'8 #/-A13* ";8 #+8'",&98 #/-"?>?4µ%";8 "'( #4",&*( @,%714'( - 

-+3#8,4µC( Transportation Research Board (2000) D7?, &#"#3+%L?,, 4GµA;8# µ? "'8 

@,?$8* E,E>,-3+#A0#, E#4,&D( /->,",&D( @,#7?0+,4'( "-1 A#,8-µD8-1. =->,",&D( /-1 

E#40F-8"#, 4"' >-3,&* "'( “D<1/8'( #8%/"1<'(”, 413&?&+,µD8# #8#AD+-8"#,:

• K /+-9$'4' 41µ/#3-G( #8%/"1<'( "-1 79+-1.

• K /+-9$'4' "'( 7+*4'( ?8#>>#&",&98 µD4;8 µ?"#&08'4'(.

2?A%>#,- 2 - B4",&* .<%/>;4'
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• K µ?0;4' "'( -,&-8-µ,&*( ?<%+"'4'( ";8 ?4C@;8 "'( "-/,&*( #1"-@,-0&'4'( 

47?",&% µ? ",( #<0?( #&,8*";8  &#, AC+-1( ?/0 ";8  /;>*4?;8  4"- ?4;"?+,&C ";8 

418C+;8 "'(.

• K /#+-7* ?1&#,+,98 3,# -,&-3D8?,?( 7#µ'>-G ?,4-@*µ#"-( &#, µ,&+% 

8-,&-&1+,% 8# µ?"#&,8'$-G8 #/C 3?,"-80?( 7#µ'>*( /-,C"'"#(.

• .A#+µ-3* 8D;8 4"-,7?0;8 "-1 #4",&-G 47?@,#4µ-G 4"- 47?@,#4µC ";8 

7+*4?;8 3'(.

• B8#F;-3C8'4' 1/-E#$µ,4µD8;8 /?+,-798 4"-8 ?4;"?+,&C "-1 /1+*8# "'( 

/C>'(.

• K @'µ,-1+30# /?+,A?+?,#&98 -+3#8,4µ98 3,# "'8 #8#$?9+'4' &#, "- 

418"-8,4µC ";8 7+*4?;8 3'( 4"# 47D@,# /-1 &#"#+"0F-8"#, #/C "# ?/,µD+-1( 

/?+,-7D(.

6? 4&-/C "-8 D>?37- "-1 A#,8-µD8-1 "'( ?&"C( 47?@0-1 @Cµ'4'( /+-"?08-8"#,:

• N /?+,-+,4µC( ";8 ,@,;",&98  @,&#,;µ%";8 4",( @#4,&D( ?&"%4?,( µD7+, "'8 

->-&>*+;4' "-1 &"'µ#"->-30-1.

• K 4G8"#<' @#4->-30-1.

• K @,#4#A*8,4' "'( D88-,#( @'µ-40-1 41µAD+-8"-(.

• K ?A#+µ-3* ?$8,&-G 414"*µ#"-( /#+#&->-G$'4'( "-1 A14,&-G &#, 

#8$+;/-3?8-G( /?+,E%>>-8"-(.

• 2#, ' @'µ,-1+30# "+%/?F#( /?+,E#>>-8",&98 />'+-A-+,98 µ? 4&-/C "'8 -+$* 

%4&'4' #8#/"1<,#&*( /->,",&*( 4"- 7;+-"#<,&C, /?+,E#>>-8",&C &#, /?+,A?+?,#&C 

47?@,#4µC. (2#µ/-G+'(, 2009)

2.4.1 '$)#6%& 6*# B0"2)*,#6%& =83>#*$µ%& $)1< +//->*

K /+9"' 8-µ-$?40# /-1 #A-+-G4? "'8 #4",&* #8%/"1<' 4"'8 .>>%@# *"#8 - 

8Cµ-( 17.7.1923 “/?+0 47?@0;8 /C>?;8, &;µ98 &#, 418-,&,4µ98 "-1 2+%"-1( &#, 

-,&-@-µ*( #1"98”, /-1 ?07? ;( 4&-/C "'8 -+3%8;4' ";8  #8#3&98 3,# &#"-,&0# µ?"% "- 

&Gµ# µ?"#8#4"98 #/C "'8 B40# 4"'8 .>>%@#. B/D"17? Cµ;( 8# 418?,4AD+?, 4"' 

@,#µC+A;4' ";8  ?>>'8,&98 /C>?;8 &#$9( @?8 ?07? µ,# ->-&>'+;",&* #8"0>'L' 3,# 

D8# #4",&C 4"+#"'3,&C 47D@,- &#, /+-;$-G4? "'8 ?&"C( 47?@0-1 @Cµ'4' µ? "-1( 

2?A%>#,- 2 - B4",&* .<%/>;4'
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?18-T&-G( C+-1( @Cµ'4'(, &%", /-1 &#$C+,4? "'8 µ-+A* "-1 #4",&-G 79+-1 4"'8 

.>>%@#. K ?/Cµ?8' -µ%@# 8-µ-$?40#( ?08#, -, V. 940/1979, 1337/1983 &#, - 

2508/1997 /-1 ?,4*3#3#8  "- R?8,&C =->?-@-µ,&C !7D@,- &#, "- W1$µ,4",&C !7D@,-. 

(Kiousopoulos and Stathakis, 2011) 

2.5 =%.5>$/ 415,63' 0789$21*'

Q8# #/C "# /+9"# µ-8"D># #4",&*( ?/D&"#4'( #/-"?>?0 #1"C "-1 P//C@#µ-1 µ? 

"'8 7+*4' #&%>1/";8 "µ'µ%";8 3'( 3,# "'8 ?8@?7Cµ?8' ?/D&"#4' "-1 />'$14µ-G. 

!*µ?+# />D-8 #/#,"-G8"#, /,- /->14G8$?"?( #8#>G4?,( 3,# ",( µ?>>-8",&D( #8%3&?( 

"'( /C>'(. N C+-( #1"C( #8#AD+?"#, 4"' @'µ,-1+30# ?8C( µ-8"D>-1 #8%>-3-1 "'( 

/+#3µ#",&C"'"#( #1"-G "-1 7;+--7+-8,&-G A#,8-µD8-1. (2-1"4C/-1>-(, 2002)

!&-/C( ";8  µ-8"D>;8 ?08#, ' /?+,3+#A* /->G/>-&;8 414"'µ%";8 µ? #/>C &#, 

&#"#8-'"C "+C/- &#, ' ?&"0µ'4' ";8  ?/,/"94?;8 @,#AC+;8 /#+?µE%4?;8 4"# 

414"*µ#"# #1"% (Liu, 2009).  K ?/,"170# ?8C( µ-8"D>-1 D3&?,"#, 4"'8 #8#/#+%4"#4' 

";8 ?&",µ*4?;8 µ? #8-,7"C, ?µA#8* &#, &#"#8-'"C "+C/-. 

2%$? µ-8"D>- @,#A-+-/-,?0"#, µ? E%4' "# 7#+#&"'+,4",&% "-1 4? $?;+'",&C &#, 

"?78,&C 1/CE#$+- #/C /+-'3-Gµ?8# µ-8"D>#. 5# /?+,44C"?+# µ-8"D># Cµ;( µ/-+-G8 

8# ?8"#7$-G8 4? µ0# #/C ",( #&C>-1$?( &#"'3-+0?( (Liu, 2009):

• B4",&* N,&->-3,&* =+-4D33,4' - @,#/+#3µ%"?14' #8$+9/,8'( 41µ/?+,A-+%( 

4#8 E,->-3,&-G( &#8C8?(.

• 2-,8;8,&C-X14,&* =+-4D33,4' - E#40F?"#, 4",( #>>'>?/,@+%4?,( ";8 

#8$+9/;8 &#, "-1 79+-1 µ? "'8  E#+G"'"# &%$? #8$+9/,8'( @+#4"'+,C"'"#( 4? 

#1"98.

• V?--&>#4,&* =+-4D33,4' - ' #4",&* #8%/"1<' ;( #µ,39( -,&-8-µ,&C 

A#,8Cµ?8-.

• =+-4D33,4' !1µ/?+,A-+%( - &%$? %"-µ- ?/,@,9&?, "- 0@,- CA?>-( µ? E%4' 

&08'"+# 41µ/?+,A-+%( ";8 #8$+9/;8 4"# />#04,# "-1 #4",&-G /?+,E%>>-8"-( &#, 

4"' >*L' #/-A%4?;8.

• !14"?µ,&* =+-4D33,4' - #8",µ?";/0F?, "'8 /C>' 4#8 D8# 4G4"'µ# /-1 

#/-"?>?0"#, #/C #+,$µC 4"-,7?0;8 &#, 1/-414"'µ%";8.
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2.6 A;.%95,63 !/"%;1)/1* 415,63' 07>$,7*' - !#$(,' 0$$8</'

6? E%4' "# 4"-,7?0# "# 4"-,7?0# #/C "- Corine &#, "- Urban Altas 3,# ",( 7+*4?,( 

3'( &#, "# 4"-,7?,% "'( .!M. /#+-14,%F-8"#, 418-/",&% 4? 7#+"-3+%µµ#"# -, 

?<?>0<?,( "'( #4",&*( ?/D&"#4'( 4? D<, 2#>>,&+#",&-G( )*µ-1( "'( .>>%@#(. !&-/C( 

?08#, ' 418-/",&* ?/-/"?0# "'( #4",&*( ?<D>,<'( 4"-1( @*µ-1( P;#8808;8,  K+#&>?0-1, 

O#+,4#0;8, I?44#>-80&', HC>-1 &#, =#"+D;8.

!'µ#8",&C"?+' ?<D>,<' /#+#"'+?0"#, 4"'8 />?,-L'A0# "'8 @?&#?"0# µ?"% "- 2000 

C/;( &#, #G<'4' "-1 />'$14µ-G. !'µ#8",&C ?08#, 8# #8#A?+$?0 /;( "'8 /,- D3&1+' 

/'3* &#"#3+#µµD8'( #4",&*( &%>1L'( #/-"?>?0 "- Corine "- -/-0-( Cµ;( /#+-14,%F?, 

#+&?"% /+-E>*µ#"# 4"'8 ?8"C/,4' #>>#398  &#, /+D/?, 8# ?<?"%F?"#, 4? 418@1#4µC µ? 

%>># @?@-µD8#.

.,&C8# 2: B4",&* .<D>,<' - )*µ-( P;#8808;8 

='3*: P@0# ./?<?+3#40#
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.,&C8# 3: B4",&* .<D>,<' - )*µ-( K+#&>?0-1

='3*: P@0# ./?<?+3#40#

.,&C8# 4: B4",&* .<D>,<' - )*µ-( O#+,4#0;8

='3*: P@0# ./?<?+3#40#
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.,&C8# 5: B4",&* .<D>,<' - )*µ-( I?44#>-80&'

='3*: P@0# ./?<?+3#40#

.,&C8# 6: B4",&* .<D>,<' -  )*µ-( HC>-1

='3*: P@0# ./?<?+3#40#
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.,&C8# 7: B4",&* .<D>,<' -  )*µ-( =#"+D;8

='3*: P@0# ./?<?+3#40#

2.7 A;µ9("81µ/5/

5- A#,8Cµ?8- "'( #4",&*( ?<%/>;4'( * @,%714'( #8#AD+?"#, 4"'8 %8#+7' 

?<%/>;4' #4",&98 /?+,-798, /+-4@,-+0F?"#, #/C /-,&0>?( D88-,?( /-1 #A-+-G8 "- 

79+- &#, ?/'+?%F?, 4'µ#8",&% "C4- "'8  F;* ";8 &#"-0&;8 µ,#( /C>'( &#$9( &#, "'8 

@,#µC+A;4' "-1 #4",&-G 79+-1 &#, ";8  ?4;"?+,&98  &#, ?<;"?+,&98 +-98. U( 

A#,8Cµ?8- #8#38;+0F?"#, ?1+D;( ;( &%", #+8'",&C &#, %8#+7-, ?/'+?%F?, "- 79+- &#, 

@'µ,-1+3?0 /#+%<?8?( µ-+A->-30?( "-1. 

=+D/?, 8# #8#A?+$?0 /;( #/-"?>?0 D8# /->14G8$?"- A#,8Cµ?8- &%", /-1 /+D/?, 

8# ?<?"%F?"#, <?7;+,4"% 4? &%$? /?+0/";4' 79+-1 &#, &-,8;8,&98 @?@-µD8;8. U( 

@,#@,&#40# #8#38;+0F?"#, ' 4'µ#40# "'( 4"- 47?@,#4µC, &#$9( "-8 -+0F?, #>>% &#, 

-+0F?"#, #/C #1"C8 &#, -, @,#@,&#40?( 1/->-3,4µ-G &#, #8#389+,4'( ";8 "%4?;8 "'( 

/#0F-18 4'µ#8",&C +C>- 4"' @,#@,&#40# "-1 47?@,#4µ-G "-1 79+-1.

J4- #A-+% "-8 ?>>#@,&C 79+- /+D/?, 8# >'A$-G8  1/CL,8 "# ,@,#0"?+# 

7#+#&"'+,4",&% "'( 8-µ-$?40#( &#$9( &#, ' 4'µ?+,8* -,&-8-µ,&* &#"%4"#4' 3,# 8# 

308?, /?+,44C"?+- #8",>'/"C( - /,$#8C( 7#+#&"*+#( #1"*( "'( @,#@,&#40#(.  
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3. :;+($%(,<3 4;5#µ/5/
3.1 0,1/&2&3

K #+7* ";8 21L?>-?,@98 B1"-µ%";8 (Cellular Automata) #A-+% "'8 $?9+'4' 

?8C( 7;+,&-G 414"*µ#"-( µ? %$+-,4µ# µ-8%@;8 -, -/-0?( #>>'>?/,@+-G8 4GµA;8# µ? 

&#8C8?( /-1 /?+,D7?, &%$? µ-8"D>-. B1"C "- µ-8"D>- 1/->-3,4µ-G ?A#+µCF?"#, 4? 

/-,&0>?( ?/,4"*µ?( &#, ' 3?8,&* "-1 /+-4D33,4' #/-"?>?0"#, #/C &?>,% "# -/-0# D7-18 

µ,# -+,4µD8' ",µ* &#, ",( 3?,"-8,D( "-1( /-1 #/-"?>-G8"#, #/C "# 3?,"-8,&% &?>,%, &#, 

µD4# #/C "'8 @,#@,&#40# 1/->-3,4µ-G "-1 &%$? /+-3+%µµ#"-( 308?"#, µ,# /+CE>?L' 

/-1 #A-+% "'8 41µ/?+,A-+% * µ?"#µC+A;4' ";8 &?>,98. 

5# 2.B. ?08#, 3?8,&D( µ#$'µ#",&D( @,#@,&#40?( /-1 #/-"?>-G8 µ,# 1/->-3,4",&* 

µD$-@- ,&#8* 8# /+-4-µ-,94?, ?<?>,&",&D( @,#@,&#40?( /?+,3+%A-8"#( D8# /->G/>-&- 

4G4"'µ# µ? D8# 4G8->- #/>98  &#8C8;8. 5- 4G4"'µ# 7;+0F?"#, 4? &1LD>?( µ? 

413&?&+,µD8' $D4' 4"-8 79+- -, -/-0?( #>>'>?/,@+-G8 µ?"#<G "-1(.

J4- #A-+% "'8  7+*4' "-1( 4",( $?;+0?( "-1 79+-1, &#, /,- 413&?&+,µD8# 4"- 

A#,8Cµ?8- "'( #4",&*( @,%714'(, D7?, #/-@?,7$?0 C", ?08#, #/-@-",&% 4"- 8# 

&#"#3+%A-18 /?+0/>-&?( &#"#4"%4?,( µ? #/>-G( &#8C8?(. Jµ;(, 1/%+7-18 

/+-E>*µ#"# /-1 µ/-+-G8 8# /+-&GL-18 µD4# 4"'8  "?78,&* #1"*, &%", /-1 #/#,"?0 

D+?18# 3,# "'8 &#>G"?+' /+-4#+µ-3* "-1( 4? #4",&%/7;+,&% @?@-µD8#. 5- /,- 

4'µ#8",&C 4"-,7?0- ?08#, 8# &#$-+,4"-G8 -, &#8C8?( /-1 /+#3µ#",&% ?/'+?%F-18 &%$? 

/?+0/";4' &#, #/-"?>-G8 ",( ;$'",&D( @18%µ?,( /+-( "'8 #>>#3*.

3.2 :;+($%(,<3 4;5#µ/5/ 6/, 415,6#' DE"%'

5# 2.B. ?4",%F-18  4"' @18#µ,&* ";8 E#4,&98 4"-,7?0;8 "-1 414"*µ#"-( &#, ",( 

#>>'>?/,@+%4?,( &#, ' />'+-A-+0# &,8?0"#, #/C &1LD>' 4? &1LD>' 4? 

/+-&#$-+,4µD8?( 3?,"-80?( (Torrens 2003). K 3?,"-80?( /-1 -+0F-8"#, -, &#8C8?( 

µ?"%E#4'( &#$-+0F-18 "'8 #/C4"#4' /-1 #8#/"G44-8"#, -, @18%µ?,( D><'( * 

#/9$'4'(. 6/-+-G8 8# #8#38;+,4"-G8 /D8"? -µ%@?( 7;+,&98  µ?3?$98 /-1 

>#µE%8-8"#, 1/CL' 4"# 2.B. 3,# "-8 #4",&C 79+- (Baredo et al 2003):

• B"-µ,&D( /+-",µ*4?,(, &-,8;8,&C--,&-8-µ,&% &#, /->,",&% 7#+#&"'+,4",&%.

• =?+,E#>>-8",&% 7#+#&"'+,4",&%

• 5-/,&D( 7+*4?,( 3'(

2?A%>#,- 3 - 21L?>-?,@* B1"Cµ#"#
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• :#+#&"'+,4",&% "'( /C>'(

• =#+%µ?"+-, "-1 #4",&-G 47?@,#4µ-G

5# 2.B. 3,# "-8 #4",&C 79+- ?08#, #/>% 4"'8 1/->-3,4",&* ?A#+µ-3* #>>% 

?/,"+D/-18 "'8 /+-4-µ-0;4' 4G8$?";8 A#,8-µD8;8, ?08#, @18#µ,&% &#, @?8 ?&",µ-G8 

µC8- "'8 "?>,&* &#"%4"#4' #>>% &#, "'8 @,#@,&#40# ?<D>,<'(, ?/,"+D/-18 "-8 -+,4µC 

?<,494?;8 &#, &#8C8;8 /-1 µ/-+?0 8# ?08#, @,#A-+?",&% 4? &%$? /?+,-7*. (Dietzel et 

al, 2005)

N, #@18#µ0?( Cµ;( /-1 /#+-14,%F-8"#, ?08#, /;( 1/-4"'+0F-18 "'8 >-3,&* "'( 

418?7*( ?/D&"#4'( &#, @?8 /+-4-µ-,98-18 #4",&-/-,*4?,( /?+,-798 /-1 @?8 

3?,"8,%F-18  µ? 1/%+7-14# #4",&* &%>1L', -, 3?,"-80?( &#$-+0F-8"#, &1+0;( ?µ/?,+,&%, 

(Herold et al 2002) - 7+C8-( µ?"+,D"#, µ? C+-1( ?/#8#>'/",&98 E'µ%";8  7;+0( 8# 

47?"0F?"#, µ? "-8 /+#3µ#",&C 7+C8-, ' E#$µ-8Cµ'4' "-1( E#40F?"#, 4? µ0# ?µ/?,+,&* 

@,#@,&#40# &#, ' 7+*4' /+-&#$-+,4µD8;8 3?,"-8,98 µ/-+?0 8# ?/,AD+?, /+-E>*µ#"# 

4"' @,#@,&#40#. (Wu 2002)

N Wu (2000) 7;+0F?, "# µ-8"D># 2B 4? @1- 3?8,&D( -µ%@?(. K µ,# -µ%@# #A-+% 

"'8 $?;+'",&* /+-4D33,4', ?89 ' %>>' -µ%@# 413&?8"+98?"#, 4"' µ0µ'4' 

/+#3µ#",&98 #4",&98 µ-"0E;8, ' @?G"?+' -µ%@# #/-"?>?0 &#, #1"* /-1 ?µ/>D&?"#, 

4",( @,#@,&#40?( 47?@,#4µ-G. 

5# 2B /-1 ?A#+µCF-8"#, 4? @,#@,&#40?( 7;+,&-G 47?@,#4µ-G #8#AD+-8"#, ;( 

“constrained” (/?+,-+,4µD8#), &#"% "# -/-0# ?A#+µCF-8"#, ?/,/+C4$?"-, &#8C8?( /-1 

#A-+-G8 "'8  µ-+A->-30# "-1 79+-1, "'8 /+-4E#4,µC"'"# &.#. ./04'(, 4? #1"% 

?A#+µCF-8"#, &#, @,#@,&#40?( "17#0;8 #/-"?>?4µ%";8 µ? 4&-/C "'8 /+-4-µ-0;4' ";8 

#/+CE>?/";8 #8$+9/,8;8 #/-A%4?;8. (Barredo &.#., 2002)

5+?,( /#+%3-8"?( #8#38;+0F-8"#, 4"-1( &#8C8?( #>>'>?/0@+#4'( 4"# 

constrained CA:

• K &#"#>>'>C"'"#

• K 7;+,&* #>>'>?/0@+#4' 

• 2#, - ' “4"-7#4",&C"'"#” ("# "17#0# #/-"?>D4µ#"#)
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K &#"#>>'>C"'"# (E>. ?,&C8# 1) #8#AD+?"#, 4",( /?+,-7D( /-1 ?08#, &#"%>>'>?( 

3,# #8%/"1<', &%", /-1 #>>%F?, #8%>-3# µ? "# @?@-µD8# "-1 79+-1. 5# 

7#+#&"'+,4",&% "-1( #A-+-G8 ",( 7;+,&D( F98?(, "'8 /+-4E#4,µC"'"# &#, "'8 A14,&*/

/+#3µ#",&* &#"#>>'>C"'"# ";8 /?+,-798. 

K #>>'>?/0@+#4' ";8  3?,"-8,&98 4"-,7?0;8, @'>#@* ' 7;+,&* #>>'>?/0@+#4' 

µ/-+?0 8# $?;+'$?0 ;( ' "D"#+"' @,%4"#4'. J/;( A#08?"#, &#, 4"'8 ?,&C8# 2 ' 

#/C4"#4' #/C "- #4",&C &D8"+- &%$? /?+,-7*( * 4'µ?0-1 -+0F?"#, &#, #/C 

7#+#&"'+,4",&% D><'( &#, #/9$'4'(.  

!"# &-,8% µ-8"D># CA, -, &#8C8?( /-1 "# ?/'+?%F-18 µ/-+-G8 8# ?08#, 

#1$#0+?"-,. !"'8 /?+0/";4' Cµ;( /-1 "# ?A#+µCF-1µ? 4? #4",&C /?+,?7Cµ?8- -, 

.,&C8# 8: B/?,&C8,4' &#"#>>'>C"'"#(.

11 

land, the small cube represents areas which are suitable for development. If changes 
occur in zoning, accessibility (e.g. a new road is built) or physical suitability, the 
areas suitable for development (and the form of the “cube”) will also change. 
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Figure 5. Intrinsic suitability determined by zoning, accessibility and physical 
suitability. The big cube represents available land, the small cube suitable areas. 
Adapted from (Barredo et al., 2002:3) 
 
Neighbourhood interactions (“pushes and pulls”) determine the neighbourhood 
suitability could be added as a fourth dimension. This is calculated in the CA (or 
cell-space) model as shown in figure 6.  
 

 
 
Figure 6. The “pushes and pulls” determining the neighbourhood suitability. (RIKS, 
2006:14)  
 
In figure 6 can be seen graphs displaying attraction and repulsion as a function of 
distance. The influence from neighbouring land uses is depending on how the graphs 
(neighbourhood functions) are defined. 
 

 ='3*: (Barredo &.#., 2002)

.,&C8# 9: K #/9$'4' &#, ' D><' /-1 -+0F-18 "'8 7;+,&* #>>'>?/0@+#4' 
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&#8C8?( /+D/?, 8# #8",4"-,7-G8  µ? "'8  /+#3µ#",&C"'"#. N, @1- &G+,-, µD$-@-, 3,# "'8 

?/0"?1<' "'( /+-4-µ-0;4'( "'( /+#3µ#",&C"'"#( ?08#, #1"* /-1 E#40F?"#, 4"' 3894' 

(knowledge-driven) &#, #1"* /-1 E#40F?"#, 4"# @?@-µD8# (data-driven).  

K µD$-@-( /-1 E#40F?"#, 4"# @?@-µD8# #/-"?>?0"#, #/C 4"#",4",&D( µ?$C@-1( 

(Cheng, 2003), 8?1+;8,&% @0&"1# (Guan &.#., 2005) &#, @,#@,&#40?( @-&,µ*( &#, >%$-1( 

(White &.#., 1997).  

5- /,- 4'µ#8",&C &-µµ%", 3,# 8# 308?, ' $?;+0# ";8  CA /,- +?#>,4",&* ?08#, ' 

&#>G"?+' @,#4G8@?4' µ?"#<G ";8 &#8C8;8 #>>#3*( &#, "'( /+#3µ#",&C"'"#(. 5- 

/+CE>'µ# 4"' 7+*4' µ?$C@;8 /-1 E#40F-8"#, 4"# @?@-µD8# ?08#, C", ?89 D7-18 &#>% 

#/-"?>D4µ#"# -, /#+%µ?"+-, @?8  #8",/+-4;/?G-18 /%8"# "'8 /+#3µ#",&C"'"#. Jµ;(, 

#1"D( -, µD$-@-, @?8 #/#,"-G8 /->>% D<-@# &#$9( "# @?@-µD8# ?08#, *@' 

/-4-",&-/-,'µD8#, #8"0$?"# µ? µ?$C@-1( E#4,4µD8?( 4"' 3894' /-1 #/#,"-G8  #+7,&% 

"'8 @,?<#3;3* D+?18#( &#, 418?8"?G<?;8 &#, D/?,"# "'8  µ?"#"+-/* "-1( 4? /-4-",&% 

@?@-µD8# (Torrens &#, O'Sullivan, 2001).

M/%+7-18 #+&?"% /+-E>*µ#"# 4"' @,#@,&#40# /+CE>?L'( µ? "'8 7+*4' CA 3,# 

"- A#,8Cµ?8- "'( #4",&*( @,%714'(. 2G+,# #8#A-+% 308?"#, 4"- C", "# CA @?8  µ/-+-G8 

8# @,#7?,+,4"-G8 top-down @,#@,&#40?(, C/;( ?08#, -, 4"+#"'3,&D( #/-A%4?,( /-1 

?/'+?%F-18 "- 79+-.

3.3 D/"/65*",15,68 =%.5>$2.

2%$? ?A#+µ-3* ";8 CA 4? #4",&% @?@-µD8# #/-"?>?0 D8# /?+0/>-&- 4G4"'µ# 

/->>#/>98 ?/,/D@;8. !'µ#8",&C +C>- 4"'8 &#"#8C'4' &#, #8",µ?"9/,4' "-1( /#0F?, ' 

,?+#+70#, /-1 4"'8 -140# "'( #/-"?>?0 µ,# @-µ'µD8' &#"%"#<' ";8 @?@-µD8;8 &#, 

?µ/?+,D7?"#, 4? &%$? $?;+0# 414"'µ%";8. 6,# "D"-,# $?;+0# ?µ/?+,D7?, D88-,?( 

418C>;8  ("- B ?µ/?+,D7?, "- H &#, "- H "- R &>/), &%", /-1 ?/,"+D/?, "'8 @'µ,-1+30# 

?8C( 414"*µ#"-( 1/->-3,4µ-G @-µ'µD8-1 µ? "D"-,- "+C/- /-1 "# µ?3#>G"?+# ?/0/?@# 

-+0F-18 "# C+,# &#, ",( 418$*&?( 4"# µ,&+C"?+#. B1"* ' $?;+0# ?<?"%F?, $Dµ#"# 

&>0µ#&#(, ?/,/D@;8 -+3%8;4'(, ?/,/D@;8  ?/0E>?L'( &#, "'8 @,#@,&#40# ?/?<*3'4'( 

E#4,4µD8' 4? D8# ,?+#+7,&D( @-µD( &#, #>>'>?/,@+%4?,(. (O’Neill, 1988)

5- &>?,@0 4"'8 &#"#8C'4' ?8C( ,?+#+7,&-G 414"*µ#"-( 4? 7;+,&% @?@-µD8# ?08#, 

' &>0µ#&#. K &>0µ#&# >?,"-1+3?0 ;( D8# @-7?0- /-1 /?+,D7?, ?"?+-3?8* A#,8Cµ?8# &#, 

2?A%>#,- 3 - 21L?>-?,@* B1"Cµ#"#
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@,#@,&#40?( /-1 D7-18  µ-+A* &#, @18#µ,&*. !"' 7;+,&* #8%>14' - C+-( &>0µ#&# 

?µ/?+,D7?, "+?,( D88-,?(: 7;+,&*, 7+-8,&* &#, E#4,4µD8' 4"' >*L' #/-A%4?;8: 

(Marceau, 1999)

• K 7;+,&* &>0µ#&# #A-+% "'8 “#8%>14' &#, "'8 “D&"#4'”. K #8%>14' #A-+% 

"'8 #&+0E?,# ";8  @?@-µD8;8 &#, -+0F?, "- µ,&+C"?+- ?/0/?@- 4"'8 ,?+#+70# &#$9( 

&#, "'8 µ,&+C"?+' µ-8%@# @?@-µD8;8. K D&"#4' #A-+% "# C+,# "'( /?+,-7*( 

µ?>D"'(. 

• K 7+-8,&* -+0F?"#, #/C "-1 C+-1( “7+-8,&C E*µ#” &#, “@,%+&?,#”. 5- 7+-8,&C 

E*µ# #A-+% "'8 µ,&+C"?+' 7+-8,&* µ-8%@# ' -/-0# ?A#+µCF?"#, 4"'8 #8%>14' &#, ' 

@,%+&?,# #8#AD+?"#, 4"- 7+-8,&C />#04,- /-1 ?A#+µCF?"#, "- µ-8"D>-. 

• K &>0µ#&# /-1 E#40F?"#, 4"' >*L' #/-A%4?;8 #8#AD+?"#, 4"-8 #8$+9/,8- 

/#+%3-8"# /-1 ?/'+?%F?, "- µ-8"D>-. B/C "- &%$? %"-µ- µD7+, "# 8-,&-&1+,%, ",( 

3?,"-8,D(, "'8 79+# &>/, #/-"?>-G8  /#+%3-8"?( >*L'( #/-A%4?;8. B&Cµ#, 

#8#AD+?"#, 4? 413&?&+,µD8- 8-µ,&C &#, 3?;3+#A,&C /?+,?7Cµ?8- 4"- -/-0- @+-18 

#1"-0 -, /#+%3-8"?(.

5- $Dµ# "'( &>0µ#&#( ?08#, ?µA#8D( 4"'8 ?<D"#4' ";8 A14,&98 &#, 

#8$+;/-3?898 @18%µ?;8 /-1 -@'3-G8 4? #>>#3D( ";8 7+*4?;8 3'(. (Currit, 2000) 

6D4; #1"98 ";8 "+,98 @,#/>?&Cµ?8;8 ?88-,98 /+-&G/"-18 µ-"0E# 7;+,&*( 

#8%/"1<'(, "# -/-0# @?8 /+-4AD+-18  µC8- "'8  #/#+#0"'"' #8%>14' /-1 ?A#+µCF?"#, 

&%$? A-+% #>>% ?/'+?%F-18 4'µ#8",&% "# #/-"?>D4µ#"#.

3.4 SLEUTH

5- µ-8"D>- SLEUTH #/-"?>?0 D8# µ-8"D>- E#4,4µD8- 4"# CA &#"% "- -/-0- 

?A#+µCF?"#, D8#( &%88#E-( 4"'8 ?/,A%8?,# "'( 3'(. N+0F?"#, 4? &%$? &?>0 D8# 

automaton, µ,# @,#@,&#40# #>>#3*( "-1 (µ?"%>>#<'( "-1), &#, #1"C ?&"?>?0"#, 

4GµA;8# µ? "'8 &#"%4"#4' ";8 3?,"-8,&98 &?>,98 "-1, #&Cµ# 41µ/?+,>#µE%8?, 

/?+,-7D( µ? @,%A-+# ?/0/?@# /+-4"#40#(. (Jantz &.#., 2010)  

  K /+9"' ?A#+µ-3* &#, #8%/"1<' "-1 µ-8"D>-1 D3,8? #/C "'8 -µ%@# "-1( 

?+?18'"D( Clarke K. &#, Hoppen S. C/-1 &#, ?A#+µC4"'&? 3,# "'8 /#+%&",# /?+,-7* 

"-1 San Francisco. N14,#4",&% #/-"?>?0 "'8 /+9"' ?A#+µ-3* #8#8?;µD8;8 &#8C8;8 

&#, /-,&,>0#( 4"-,7?0;8 "'( /?+,-7*( µ? 4&-/C "'8 &#>G"?+' #8#/#+%4"#4' "'( 

2?A%>#,- 3 - 21L?>-?,@* B1"Cµ#"#
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/+#3µ#",&C"'"#(. Q"4, /+-*>$#8  &#, "# #+7,&% "'( µ?$C@-1 SLEUTH, E#4,4µD8- 4",( 

/#+#µD"+-1( /-1 7+'4,µ-/-,?0: Slope ("- /-4-4"C "'( #8"04"#4'( "'( #4",&-/-0'4'( 

/-1 E#40F?"#, 4"- 3?3-8C( C", 1/%+7?, &>*4'), Landuse (-, 7+*4?,( 3'(), Exclusion (-, 

/?+,-7D( /-1 @?8 /+-4AD+-8"#, 3,# #4",&-/-0'4'), Urban Extend ("# #4",&% C+,#), 

Transportation ("# µ?"#A-+,&% @0&"1#), Hillshade ("- #8%3>1A- "'( /?+,-7*(, /-1 

7+'4,µ-/-,?0"#, 3,# >C3-1( -/",&-/-0'4'( ";8 #/-"?>?4µ%";8). (Clarke &#, Hoppen, 

1997)

K ?A#+µ-3* "-1 ?µ/?+,D7?, @1- A%4?,(, "'8 E#$µ-8Cµ'4' (calibration) &#"% "'8 

-/-0# #8#38;+0F-8"#, &#, /+-4-µ-,98-8"#, "# ,4"-+,&% µ-"0E# #4",&*( #8%/"1<'( &#, 

' /+CE>?L' C/-1 "# µ-"0E# /+-E%>>-8"#, 4? µ?>>-8",&% 4'µ?0#. (Jantz &.#., 2010) 

N, /D8"? /#+%µ?"+-, ?08#, 4'µ#8",&D( 3,# "'8 ?A#+µ-3* "-1 µ-8"D>-1, ' 

@,#@,&#40# "'( E#$µ-8Cµ'4'( (calibration) ?08#, #1"Cµ#"' µ? #/-"D>?4µ# "- µ-8"D>- 

8# µ#$#08?, "'8 &#>G"?+' ?A#+µ-3* 3,# &%$? /?+,-7* #/C "# @?@-µD8# /-1 

/#+D7-8"#,. K ?/,>-3* 7+-8->-3,&98 4",3µ98 ";8 @?@-µD8;8 308?"#, ?µ/?,+,&% µ? "'8 

>-3,&* "'( -+$*( #/?,&C8,4'( 4",3µ98 &>?,@,% "'( #4",&*( #8%/"1<'(. N, /#+%µ?"+-, 

#>>'>-418@D-8"#, &#, &%$? #>>#3* ?/'+?%F?, "# @?@-µD8# "-1 µ-8"D>-1 #>14,@;"%. 

./04'(, "- µ-8"D>- ?/,"+D/?, "'8  #1"--"+-/-/-0'4', "- -/-0- 4'µ#08?, /;( &#$9( "- 

4G4"'µ# #8#/"G44?"#, 3+'3-+C"?+# * /,- #+3% -, /#+%µ?"+-, #>>%F-18 #8"04"-,7#. 

(Clarke, 2008)      

5- µ-8"D>- /+-4-µ-,%F?, “#4",&D( @18#µ,&D(” µ? "'8 7+*4' ";8 ?<*( &#8C8;8 

#8%/"1<'(: #1$C+µ'"' 8D# #8%/"1<', ' -/-0# /+-4-µ-,98?, "'8 "17#0# #4",&-/-0'4' 

"'( 3'(, "'8 ?<%/>;4' "-1 #4",&-G &D8"+-1, * "'8  @'µ,-1+30# 8D;8 #4",&98 &D8"+;8, 

"'8 #8%/"1<' ";8 %&+?;8 &#, "'8 ?/,++-* "-1 -@,&-G @,&"G-1. 2%$? "G/-( #8%/"1<'( 

?>D37?"#, #/C "-1( 418"?>?4"D( &%$? /?+,-7*( /-1 µ/-+?0 8# &1µ#08-8"#, 4? ",µD( #/C 

0 D;( 100, #8"#8#&>98"#( "'8 47?",&* 41µE->* ?8C( 413&?&+,µD8-1 "G/-1 #8%/"1<'(. 

K #8"04"#4' "'( #8%/"1<'( 4",( /?+,-7D( µ? &>*4' ?>D37?"#, ?/04'( µ? "-8 

418"?>?4"* &>04'(, - -/-0-( &1µ#08?"#, #/C 0 D;( 100 (0 - 7#µ'>* #8"04"#4', 100 - 

#1<'µD8' #8"04"#4'). N 7+*4"'( µ/-+?0 8# &#$-+04?, 41µ/>'+;µ#",&-G( &#8C8?( 

#8"04"#4'( 4? /?+,-7D( /-1 @?8 /+-4AD+-8"#, 3,# #4",&-/-0'4' (µ?+,&9( * />*+;(). 

(Jantz &.#., 2010)
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5- µ-8"D>- #1"C #/-"?>98"#( D8# @'µC4,- #8-,&"C >-3,4µ,&C D7?, 

7+'4,µ-/-,'$?0 #/C /->>-G( ?+?18'"D( &#, - &#$D8#( D7?, 418?,4AD+?, 4"'8 /?+#,"D+; 

#8%/"1<' "-1 &9@,&# µ? 4&-/C "'8 &#>G"?+' #8#/#+%4"#4' "'( /+#3µ#",&C"'"#(. 

6D7+, &#, "- 2008 1/->-30F?"#, C", D7?, ?A#+µ-4"?0 4? /?+,44C"?+?( #/C 100 

/?+,/"94?,(, &%", /-1 "- &#$,4"% D8# ?/,"17'µD8- µ-8"D>- 1/->-3,4µ-G. (Clarke, 

2008) 

 K /,- /+C4A#"' #>>#3* "-1 µ-8"D>-1 /-1 -@*3'4? 4"' @'µ,-1+30# "'( D&@-4'( 

SLEUTH 3.0beta_p01 Version R (SLEUTH-3r) "- 2005, ' -/-0# ?µ/?+,D7?, #+&?"D( 

#>>#3D( &#, E?>",94?,( 4? 4G3&+,4' µ? "'8  #+7,&*. =,- 413&?&+,µD8#, E?>",98?, "'8 

?1#,4$'40# ";8 @,%A-+;8 &>,µ%&;8 ";8 @?@-µD8;8, "-8 1/->-3,4µC ";8 #>>#398  &#, 

µ?,98?, ",( #8%3&?( 4? µ8*µ' &#$9( &#, "- 7+C8- 1/->-3,4µ-G. (Jantz &.#., 2010)
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4. !(",%-3 =($>5*' - :/$$,6"/5,6#' ?3µ%' !/5">2.
4.1 G% !"%@)$ 5%; <3µ%;

U( /#+%@?,3µ# ?A#+µ-3*( "'( $?;+0#( ";8  CA ?<?"%F?"#, - @,?1+1µD8-( 

2#>>,&+#",&C( @*µ-( "'( /?+,-7*( "'( =%"+#(. N -/-0-( 41µ/?+,>#µE%8?, "-1( 

2#/-@,4"+,#&-G( @*µ-1( =#"+D;8, W0-1, 6?44%",@-(, =#+#>0#( &#, H+#78#,0;8   &#, 

' D&"#4' "-1 ?08#, 333.14 ".7>µ.  K =%"+# ?08#, ' "+0"' µ?3#>G"?+' /C>' 4"'8 .>>%@# 

&#, #/D7?, 220 7>µ #/C "'8  B$*8#. !GµA;8# µ? "'8  #/-3+#A* "-1 2011 - />'$14µC( 

"'( =%"+#( #8D+7?"#, 4"-1( 214.580 &#"-0&-1(. !7?@C8 40.000 &%"-,&-, ?08#, A-,"'"D( 

#89"#"'( ?&/#0@?14'(. K E#4,&* -,&-8-µ,&* @+#4"'+,C"'"# "'( /C>'( ?08#, ' 

>,µ?8,&* µ? /,- 4'µ#8",&* ?µ/-+?1µ#",&* 47D4' #1"* µ? "'8 P"#>0#, µ,# @,#@,&#40# 

/-1 "+-A-@-"?0 "'8 />?,-L'A0# "'( -,&-8-µ,&*( @+#4"'+,C"'"#( ";8  &#"-0&;8 "'( 

/C>'(.

:%+"'( 1: 2#>>,&+#",&C( )*µ-( =#"+D;8

='3*: http://kallikratis.ypes.gr/
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4.2 ?*µ%&"/@,68 A5%,-()/

N />'$14µC( "'( /?+,-7*( µ?>D"'( D7?, #1<'$?0 4'µ#8",&% ",( "?>?1"#0?( 

@?&#?"0?(, /-1 -A?0>?"#, &1+0;( 4"'8  #8%/"1<' "-1 #4",&-G &D8"+-1 "'( =%"+#(. K 

/>'$14µ,#&* Cµ;( 4"#$?+C"'"# µ?"% "- 1970 ?08#, 04;( #/-"D>?4µ# "'( D>>?,L'( 

#8#/"1<,#&*( @18#µ,&*( "'( /?+,-7*(. K &#"#4&?1* "'( PC8,#( -@-G 4? 418@1#4µC µ? 

"' >?,"-1+30# "'( 3DA1+#( W0-1 - B8",++0-1 #8#µD8?"#, 8# E?>",94?, ",( /+--/",&D( 

#8%/"1<'(. N 2#>>,&+#",&C( @*µ-( =#"+D;8 ?08#, - /->1/>'$D4"?+-( @*µ-( "-1 

V-µ-G B7#Y#(.

K #G<'4' /-1 /#+#"'+?0"#, #/-@0@?"#, µ?"#<G %>>;8 4"'8 #8%/"1<' "-1 

&D8"+-1 "'( =%"+#(, /-1 D7?, ;( #/-"D>?4µ# "' E?>"0;4' ";8 ",µ98 &#, @?,&"98 /-1 

47?"0F-8"#, µ? "'8 #/#47C>'4' &#, "'8 #8?+30# #>>% &#, µ? "'8 ?,4+-* -,&-8-µ,&98 

µ?"#8#4"98. !"-1( @*µ-1( W0-1, =#+#>0#( &#, 6?44%",@-( 4'µ?,98?"#, µD4' 

/>'$14µ,#&* #G<'4' #8% @?&#?"0# /?+0/-1 40%, /-1 #/-@0@?"#, 4"'8 "-/,&* 

#8%/"1<' µ? "'8  @,?G+184' "-1 -,&,4",&-G µ?"9/-1 "'( /C>'(. N, />'$14µ,#&D( 

µ?"#E->D( 4? #1"-G( "-1( @*µ-1( ?08#, 1L'>C"?+?( #/C "-8 &#/-@,4"+,#&C ). 

=#"+D;8 >C3; "-1 µ?3D$-1( "-1 &#, "'( 1L'>*( 41µµ?"-7*( 4"- 418->,&C />'$14µC 

"'( /?+,-7*( (M=.:U)., 2007).

!"'8 /?+,-7* µ?>D"'( ' &#"#8-µ* "-1 />'$14µ-G #+70F?, µ? "'8 #4",&* 

413&D8"+;4' 4"# #4",&% &D8"+# 4*µ?+# Cµ;( /#+#"'+?0"#, µ,# D8"-8' 413&D8"+;4' 

3G+; #/C "- #4",&C &D8"+- "'( =%"+#( /-1 04;( -A?0>?"#, 4"'8 /+-4/%$?,# ?G+?4'( 

/?+,E%>>-8"-( 1L'>C"?+'( /-,C"'"#(, ' @'µ,-1+30# @?G"?+'( &#"-,&0#( &#, ' ?33G"'"# 

4? /?+,-7D( ?+3#40#(. Q"4, /#+#"'+?0"#, µ,# #8%/"1<' 4"-1( 3?,"-8,&-G( 

&#/-@,4"+,#&-G( @*µ-1( "'( =%"+#(.

N @?0&"'( #8",&#"%4"#4'( 4"'8 /?+,-7* µ?>D"'( #/C "- 1991 µD7+, &#, "- 2011 

?08#, /->G 1L'>C"?+-( #/C "'( 79+#(, "'( /?+,AD+?,#( &#, "-1 8-µ-G. M/-4"'+0F?"#, 

C", ' @18#µ,&* ";8 ,@+1µ%";8 "+,"-E%$µ,#( ?&/#0@?14'( 4"'8  =%"+# ?07? ;( 

?/#&C>-1$- "'8  @,C3&;4' "-1 />'$14µ-G 4? '>,&0?( 20-24. 2%", /-1 µ/-+?0 Cµ;( 8# 

?08#, />#4µ#",&C &#$9( /->>-0 A-,"'"D( ?3&#"#>?0/-18 "'8 /C>' µ?"% "'8 

->-&>*+;4' ";8 4/-1@98 "-1( (M=.:U)., 2007).

2?A%>#,- 4 - =?+,-7* 6?>D"'( - 2#>>,&+#",&C( )*µ-( =#"+D;8
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=08#&#( 1: =>'$14µ,#&* .<D>,<' &#, µ?"#E->* 4"'8 /?+,-7* 1971-2011

1971 1981 1991 2001 2011

µ(5/C
%$3 

1971-
1981

(%)

µ(5/C
%$3 

1981-
1991

(%)

µ(5/
C%$3 
1991-
2001

(%)

µ(5/
C%$3 
2001
-2011

(%)

)... =#"+D;8 113748 144120 155697 163446 26,70 8,03 4,98

)... W0-1 5253 6641 10250 13270 26,42 54,34 29,46

)... 
6?44%",@-(

4171 6259 9583 11873 50,06 53,11 23,90

)... =#+#>0#( 3298 4737 5677 9074 43,63 19,84 59,84

)... 
H+#78#,0&;8

3314 3684 4274 5094 11,16 16,02 19,19

@*//#6"*)#6%& 
79µ2& 
5*)"40<

129784 165441 185481 202757 214580 27.47 12.11 9.31 5,83

='3*: .!M., B/-3+#AD( 1971 - 2011, ,@0# ?/?<?+3#40#

J/;( ?08#, #8#µ?8Cµ?8- ' µ?3#>G"?+' />'$14µ,#&* 413&D8"+;4' ?µA#80F?"#, 

4"-8 -,&,4µC "'( =%"+#(. 5- 2001 4GµA;8# µ? "'8  .!M. "- 73% "-1 418->,&-G 

/>'$14µ-G "-1 ?8,#0-1 @*µ-1 @,#µD8?, 4"'8 =%"+#. ),#/,4"98?"#, µ,# 4'µ#8",&* 

@,#A-+-/-0'4' 4? C", #A-+% "'8 /1&8C"'"# "-1 />'$14µ-G #8%µ?4# 4",( /#+#>,#&D( 

/?+,-7D( &#, "'8 ?8@-79+#. P@,#0"?+# 4"'8 /?+,-7* "-1 W0-1 µ?"% "'8  >?,"-1+30# "'( 

3DA1+#(. 

4.3 F,6%.%µ,68 D/"/65*",15,68 !$*H;1µ%I

5- E#4,&C 7#+#&"'+,4",&C "'( /?+,-7*( µ?>D"'( ?08#, ' /+-4D>&14' #"Cµ;8 

8?#+*( '>,&0#( >C3; ";8 ?18-T&C"?+;8 418$'&98 4"'8 #3-+% ?+3#40#(. B1"* ' 

&,8'",&C"'"# ;A?>?0 "- #8$+9/,8- @18#µ,&C "'( /?+,-7*(, "'8 #8#E%$µ,4' "-1 

µ-+A;",&-G ?/,/D@-1 &#, "'8 41µµ?"-7* 4"-8 "+,"-3?8* "-µD#. 

K 41µµ?"-7* "-1 /+;"-3?8* "-µD# 4"'8 /?+,-7* ?08#, /->G 7#µ'>* &#, 

?8"-/0F?"#, &1+0;( ?&"C( 4",( µ,&+C"?+?( /?+,µ?"+,&D( /?+,-7D(. K D>>?,L' 

/+;"-E-1>,98  &#, ' D8"-8' #/-E,-µ'7%8,4' &#$9( &#, ' "%4' 413&D8"+;4'( 

1/'+?4,98 4"# #4",&% &D8"+# #/-"?>?0 "'8  #,"0# "+,"-3?8-/-0'4'( "'( -,&-8-µ0#( "'( 

2?A%>#,- 4 - =?+,-7* 6?>D"'( - 2#>>,&+#",&C( )*µ-( =#"+D;8
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79+#( #>>% #&Cµ# /?+,44C"?+- "'( /?+,-7*(. )?&%@?( ?+3-4"%4,# D/#14#8 "' 

>?,"-1+30# "-1( 4"'8 /?+,-7* µ? 418D/?,# "'8 #G<'4' "'( #8?+30#( &%", /-1 4*µ?+# 

?08#, #&Cµ# /,- D8"-8-. (http://www.statistics.gr) 

!"-8  "+,"-3?8* "-µD# #/#47->?0"#, /?+0/-1 "- µ,4C "-1 />'$14µ-G /-1 ?08#, 

-,&-8-µ,&% ?8?+3C(. N, E#4,&-0 &>%@-, ?08#, "- ?µ/C+,-, ' ?&/#0@?14' &#, -, 

µ?"#A-+D(. !13&+'",&% &#, µ? "'8 1/C>-,/' 79+# 1L'>* ?08#, ' #/#47C>'4' 4"-8 

&>%@- "'( 13?0#(, ";8 &#"#4&?198, ";8 µ?"#A-+98 &#, "'( ?&/#0@?14'(. 6? 

4'µ#8",&D( ?/,@+%4?,( "'8 @'µ,-1+30# "'( 3DA1+#( "-1 W0-1 -  B8",++0-1 &#, "'8 

>?,"-1+30# "-1 /#8?/,4"'µ0-1 &#, "-1 8-4-&-µ?0-1. B&Cµ#, 4'µ#8",&C( ?08#, - &>%@-( 

"-1 ?µ/-+0-1 &#$9( "- 15% "-1 />'$14µ-G #/#47->?0"#, µ? #1"C8.

ML'>* #8?+30# /#+#"'+?0"#, #/C "- µD4# "'( @?&#?"0#( "-1 ’80 C/-1 &#, ' 

"-/,&* -,&-8-µ0# ?<#+"%"#, /?+,44C"?+- #/C "-8 "+,"-3?8* "-µD#. N, #/#47->-Gµ?8-, 

4",( E,-µ'7#80?( /-1 D/#L#8 "' >?,"-1+30# "-1( #/-++-A*$'&#8  #/C "-8 "+,"-3?8* 

"-µD# ?0"? #8D>#E#8 ,@,;",&D( /+;"-E-1>0?( 4"-8 "-µD# "-1(. K #8%>'L' ";8 

N>1µ/,#&98 B398;8 D@;4? 9$'4' 4"- @?1"?+-3?8* "-µD# >C3; "'( ->-&>*+;4'( 

µ?3%>;8 D+3;8, &%", /-1 4*µ?+# D7?, #"-8*4?, ,@,#0"?+# &#, #&Cµ# /?+,44C"?+- µ? 

"'8 -,&-8-µ,&* &#"%4"#4' "'( 79+#(. 

K "-1+,4",&* @+#4"'+,C"'"# 4"'8  /?+,-7* µ?>D"'( @?8  ?µA#80F?, @18#µ,&% 

7#+#&"'+,4",&% #8 &#, "- #4",&C &D8"+- "'( =%"+#( D7?, #+7#,->-3,&C ?8@,#AD+-8  &#, 

' $D4' "'( 0@,#( "'( /C>'( $# µ/-+-G4? 8# #8#/"G<?, D8# "+03;8- #+7#,->-3,&-G 

?8@,#AD+-8"-( (µ#F0 µ? "-1( )?>A-G( - "'8 N>1µ/0# &>/) &#, µ? /C>-1( ?8#>>#&",&-G 

"-1+,4µ-G (-+?,8* V#1/#&"0#, 2#>%E+1"# &#, B+&#@0#) @?8 #<,-/-,?0"#,. 2%", /-1 

µ/-+?0 8# 418@1#4"?0 %+,4"# &#, µ? "- D+3- "'( #&#@'µ#T&*( &-,8C"'"#( 3,# "-1( 

#8"04"-,7-1( 79+-1( µ? 4&-/C "'8 D8"#<' 4? D8# -+3#8;µD8- @0&"1- /+--+,4µ98 

(M=.:U)., 2007).

2?A%>#,- 4 - =?+,-7* 6?>D"'( - 2#>>,&+#",&C( )*µ-( =#"+D;8
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4.4 J 9%$(%<%µ,63 07>$,7* 5*' !(",%-3' =($>5*'

J/;( A#08?"#, 4"'8 ?,&C8# 10. B/C "- 146 /.:. ' =%"+# ' /C>' D7?, #+704?, 8# 

?/?&"?08?"#, /+-( "'8 8-",-@1",&* &#"?G$184' C/-1 1/*+7? &#, "- "C"? >,µ%8,. 6D7+, 

"'8 /?+0-@- "'( 5-1+&-&+#"0#(, ' =%"+# &#"#>%µE#8? µC8- "' >?3Cµ?8' "B8; =C>'”. 

!"'8 /?+0-@- "'( 5-1+&-&+#"0#( ?µA#804"'&#8 4/-+#@,&% &#"-,&0?( µ?"#<G "'( /C>'( 

&#, "-1 >,µ#8,-G, /-1 #8*&#8 &1+0;( 4"-1( 5-G+&-1(.

5- 1499 7"0F?"#, "- &%4"+- "-1 W0-1 µ#F0 µ? "- #8",&+,8C "-1 &%4"+- "-1 

B8",++0-1. 

5- 1829 µ? ?8"->* "-1 P;%88' 2#/-@04"+,# 308?"#, "- /+9"- "47D@,- /C>?;("  

µ? -µ-,Cµ-+A- -+$-398,- &%88#E- &#"% "- ,//-@%µ?,- 4G4"'µ# #/C "-8 &?+&1+#T&*( 

&#"#3;3*( µ'7#8,&C !"#µ%",- H-G>3#+'

B/C "- 1900 µD7+, "-8  /+9"- /#3&C4µ,- /C>?µ- ' =%"+# @,#8G?, "'8 “Belle 

Epoque” /?+0-@- &#, µ?"#µ-+A98?"#, 4? #4",&C &#, -,&-8-µ,&C &D8"+-.

K =%"+# "-1 1900 @,#,+?0"#,, C/;( &#, ' 4'µ?+,8*, 4"'8 Z8; &#, 4"'8 2%"; 

=C>'. 5- &%4"+- "'( /C>'( 1L98?"#, 4? /+CE-18- "-1 =#8#7#T&-G, 4"' $D4' "'( 

#+7#0#( #&+C/->'(. K 2%"; =C>' #8#/"G7$'&? µ?"% "'8  #/?>?1$D+;4' 4"'8 /?@,%@#, 

&#"% µ*&-( "'( #&"*(, &D8"+- "'( ?08#, ' />#"?0# R?;+30-1. 

!"# 1835 "- >,µ%8, "'( =%"+#(, 413&D8"+;8? "- µ?3#>G"?+- #+,$µC <D8;8 

/>-0;8. B/C ?@9 &#, ?µ/+C( &#, µD7+, /+,8 #/C "- 2- =#3&C4µ,- /C>?µ-, ' #8%/"1<' 

"'( =%"+#( ?08#, 418?7*( &#, 3+*3-+'. N 7#+#&"*+#( "'( /C>'( 308?"#, D8"-8# 

?µ/-+,&C( - µ?"#/+#",&C(.

6?"% "- "D>-( "-1 ?µA1>0-1 &#, µD7+, ",( #+7D( "'( @?&#?"0#( "-1 1970 ' 

-,&-8-µ0# "'( /C>'( A$08?,, &G+,# >C3; "-1 1@+-&?A#>,4µ-G "-1 @0@1µ-1 B$*8#(-

=?,+#,%. !"' @?&#?"0# 1950-60 "- /->?-@-µ,&C 413&+C"'µ# "'( =%"+#(, µC>,( 

A#08?"#, 8# 413&+#"?0 "' A14,&* "-1 #G<'4' (3G+; 4"- 0.8% ?"*4,#). K /C>' $# 

<#8#E+?0 $?",&-G( +1$µ-G( #8%/"1<'( &#"% "# "D>' "'( @?&#?"0#( "-1 '70, #+7D( "-1 

'80, &G+,# >C3; "'( D8"-8'( &08'4'( "-1 >,µ#8,-G "'(, "'( 3?;3+#A,&*( "'( $D4'( &#, 

"'( 0@+14'( "-1 =#8?/,4"'µ0-1 =#"+D;8  &#, "-1 =?+,A?+?,#&-G V-4-&-µ?0-1. (http://

www.confer.upatras.gr)
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5- /+9"- 47D@,- "'( /C>'( /-1 @,#µ-+A9$'&? "- 19- #,98# E#4,4µD8- 4"'8 

?/D&"#4' "-1 /+-[/%+7-8"-( -,&,4µ-G &#$C+,4? &1+0;( ",( +1µ-"-µ,&D( 3+#µµD( &#, 

"-8 -,&-@-µ,&C &#8-8,4µC.   2%", /-1 @?8 #8",µ?"9/,4? /#+%3-8"?( &#$-+,4",&*( 

4'µ#40#( "'( /C>'(, C/;( "- µ?"#E#>>Cµ?8- +C>- "'( ,4"-+,&%, -,&-8-µ,&% &#, 

?µ/-+,&% 4? ?$8,&C &#, /?+,A?+?,#&C ?/0/?@-, "'8 418?7* />'$14µ,#&* #G<'4' µ?"% 

"- ’60 &#, "'8 µ?"#E->* "'( /C>'( 4? 418%+"'4' µ? "'8 E,-µ'7#8,&* &#, "?78->-3,&* 

/+C-@- &#$9( &#, "'8 0@+14' "-1 =#8?/,4"'µ0-1. (!18#@,8C(, 1990)

K ?1+G"?+' /?+,-7* "'( =%"+#( @?8 D7?, -+,4"?0 4#A9( &#$9( ' =%"+# @?8 D7?, 

#/-&"*4?, W1$µ,4",&C !7D@,- /#+C", - 8Cµ-( 2508/97 /+-E>D/?, "'8 @'µ,-1+30# "-1. 

6C8- ' /+C4A#"' ?8-/-0'4' ";8  @*µ;8  4? D8#8  ?1+G"?+- &#>>,&+#",&C @*µ- C+,4? 

"- 1A,4"%µ?8- @,?1+1µD8- 7#+#&"*+# "'( /?+,-7*(.   

N, @,#7+-8,&D( ?/?&"%4?,( "-1 -,&,4",&-G ,4"-G "'( =%"+#( @'µ,-G+3'4#8 µ,# 

47?",&% ?8,#0#  -,&,4",&* ?8C"'"# µ? "'8  /?+,-7* "-1 W0-1. M/%+7-18 Cµ;( /?+,-7D( 4? 

3?,"80#4' /-1 /#+#µD8-18 #@Cµ'"?(. K ?<%/>;4' "-1 #4",&-G ,4"-G 308?"#, &#"’ 

?/D&"#4' "-1 1A,4"%µ?8-1. =#+#"'+?0"#, ?/D&"#4' "'( -,&,4",&*( 7+*4'( 4"-1( 

/#+#>,#&-G( -,&,4µ-G( "'( /?+,-7*(, µ? "'8 µ?"#"+-/* ";8 -,&,4µ98 4? /?+,-7D( #’ 

&#"-,&0#(. 2#$9( &#, "' @,%714' ";8 1/C>-,/;8 #4",&98  7+*4?;8 ?µ/-+0-1, 

1/'+?4,98 &#, E,-µ'7#80#( /+-( "# #8#"->,&% µD7+, 4"'8  /?+,µ?"+,&* -@C &#, /+-( "# 

@1",&% "'( =%"+#(. =#+#"'+?0"#, µ?3%>' @,#A-+-/-0'4' ;( /+-( ",( /1&8C"'"?( 

@Cµ'4'( ";8 &?8"+,&98 /?+,-798, ";8 /?+,#4",&98, "-1 /#+%&",-1 79+-1 &#, "-1 

?<;#4",&-G. =#+#"'+?0"#, µ,# #418D7?,# 4",( 7;+,&D( ?8C"'"?( 4"- EC+?,- &#, 8C",- 

"µ*µ# "'( /?+,-7*( 4? 418@1#4µC µ? "# 3?;µ-+A->-3,&% 7#+#&"'+,4",&% "'( 

/?+,-7*(. (M=.:U)., 2007)

K /C>' "'( =%"+#( #/-"?>?0 4'µ#8",&C @,?$8* µ?"#A-+,&C &CµE- - -/-0-( Cµ;( 

/#+-14,%F?, 14"D+'4' ;( /+-( "# #8#/"1<,#&% "-1 7#+#&"'+,4",&%. B8 &#, 4? ?$8,&C 

?/0/?@- ' /+-4E#4,µC"'"# 4? #1"C ?08#, 1L'>* @?8 ,47G?, "- 0@,- µ? "'8 1/C>-,/' 

=?>-/C88'4- /#+% ",( ,471+D( -,&-8-µ,&D( ?<#+"*4?,(. 

N /?+,-7* "'( =%"+#( ?/?&"?08?"#, &#"% µ*&-( "'( #&"*( /?+,>#µE%8-8"#( ",( 

#4",&D( /?+,-7D( ";8 /+9'8 3?,"-8,&98 @*µ;8 /-1 />D-8 D7-18 ?8-/-,'$?0. .,@,&C"?+# 

-, -,&,4µ-0 "-1 W0-1 &#, "'( =#+#>0#( @?8 @,#7;+0F-8"#, 7;+,&% #/C "-8 #4",&C ,4"C 

"'( =%"+#( &1+0;( &#"% µ*&-( "'( /#+%&",#( F98'(. U4"C4- -, &?8"+,&D( >?,"-1+30?( 

2?A%>#,- 4 - =?+,-7* 6?>D"'( - 2#>>,&+#",&C( )*µ-( =#"+D;8
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"-1 -,&,4µ-G /?+,-+0F-8"#, 4? µ?+,&% -,&-@-µ,&% "?"+%3;8# "-1 /1+*8# "'( /C>'( µ? 

?<#0+?4' ",( 413&?8"+;µD8?( >?,"-1+30?( "-1 =#8?/,4"'µ0-1 &#, "-1 =?+,A?+?,#&-G 

V-4-&-µ?0-1. B1"* ' µ-+A->-30# "-1 79+-1 &#$,4"% ",( /?+,µ?"+,&D( /?+,-7D( "'( 

=%"+#( ;( ?8"#3µD8?( 4? #1"*.

6/-+?0 #&Cµ# 8# 308?, D8#( 7;+,&C( /+-4@,-+,4µC( E#4,&98 ?8-"*";8 /-1 ?08#, 

' #8"0$?4' /C>'( - 1/#0$+-1 &#, /?@,8-G &#, -+?,8C 79+-1. 5- 4G8->- ";8 -+?,898 

-,&,4µ98 7#+#&"'+0F?"#, #/C A$08-14?( "%4?,( 4? C>-1( "-1( @?0&"?( #8%/"1<'(. 

=#+%>>'># Cµ;( -, #4",&D( /?+,-7D( /-1 &#"#>#µE%8-18 "- 4G8->- "-1 /#+%&",-1 

79+-1 ?µA#80F-18 @?0&"?( #8%/"1<'( ?8"-8C"?+-1( 4? 4G3&+,4' µ? "'8 "1/,&* 

?>>'8,&* /+#3µ#",&C"'"#. 

4.5 K@,158µ(.* :/5815/1* 6/, =%"@3 5*' !(",%-3' =($>5*'

!"- ). W0-1 &#, 4"'8 /?+,-7* "-1 2#4"?>>C&#µ/-1 &#, /,- 413&?&+,µD8# 4"'8 

/#+#>,#&* F98' /#+-14,%F?"#, µ,# D8"-8' -,&,4",&* 7+*4' @,%4/#+"'( &#, 

#+#,-@-µ'µD8'( &#"-,&0#(. 2%", /-1 #8#38;+0F?"#, ;( "- #&+,EC /+-%4",- "'( 

=%"+#(. N, @*µ-, =#+#>0#( &#, 6?44%",@-( /#+-14,%F-18 #8%>-3?( ?/,++-D( #/C "- 

#4",&C &D8"+- "'( =%"+#(. !'µ#8",&C 4"-,7?0- 3,# #1"D( ",( /?+,-7D( ?08#, ' µ?"#A-+% 

"-1 >,µD8# "'( =%"+#( &#$9( &#, ' >?,"-1+30# "'( =?+,µ?"+,&*( -@-G /-1 

/#+#&%µ/"?, "- &D8"+- @'µ,-1+398"#( #/?1$?0#( /+C4E#4' 4"- 8D- >,µ%8,. 

J4-8 #A-+% "- #4",&C &D8"+- "'( =%"+#( 418#8"%µ? 1/-E#$µ,4µD8' /-,C"'"# 

&#"-,&0#( 4"- 8C",- "µ*µ# "'( /C>'(, 4"'8 /+9'8 E,-µ'7#8,&* F98'. B&Cµ# µ?"% "'8 

-@C .>?1$D+,-1 H?8,FD>-1 &#, 4"# C+,# "-1 ,4"-+,&-G &D8"+-1 "'( =%"+#( 

/#+-14,%F-8"#, 1/-E#$µ,4µD8# 7#+#&"'+,4",&% &#, µ?,;µD8?( ",µD( 3'(. R?,"-8,D( 

/#+Cµ-,;8 7#+#&"'+,4",&98 ?8"-/0F-8"#, 4"'8 B31,%, EC+?,# "'( =%"+#( &#, 4"- ). 

W0-1.

J/;( &%$? /C>' D"4, &#, ' =%"+# D7?, &%/-,# ?,@,&% 7#+#&"'+,4",&%, /-1 

#A-+-G8 "- -@,&C @0&"1- &#, "'8 @-µ* "'( /C>'(. N/C"?, $# *"#8 4'µ#8",&C 8# 

#8#38;+04-1µ? #1"D( ",( ,@,#,"?+C"'"?( /+,8  /?+,3+%L-1µ? "'8 1A,4"%µ?8' 

&1&>-A-+,#&* &#"%4"#4'. 

2#"#+7%(, ' />?,-L'A0# ";8 @+Cµ;8, 4"- &D8"+- "'( /C>'( &1+0;(, ?08#, 

47?@,#4µD8-, µ? "- /#>,-µ-@0",&- 4G4"'µ# µ? />%"-( 6 µ. &#, /?F-@+Cµ,- 1,5-2 µ. 

2?A%>#,- 4 - =?+,-7* 6?>D"'( - 2#>>,&+#",&C( )*µ-( =#"+D;8
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6C8- >03-, @+Cµ-, ?08#, /,- µ?3%>-, 4? />%"-(. Jµ;(, D7-18  308?, #+&?"D( µ?>D"?( /-1 

/+-"?08-18 µ?$C@-1( #8%/"1<'( "-1 /-@'>%"-1 4"- @0&"1- "'( =%"+#( /-1 

#/-"?>?0"#, #/C 4"?8-G( @+Cµ-1( (H>#4"C( 2000).

B&Cµ#, 4"- 47D@,- "-1 &D8"+-1 "'( /C>'( ?A#+µCF?"#, D8#( -+$-&#8-8,&C( 

&#8C8#( 4"' µ-+A* ";8 -,&-@-µ,&98 "?"+#398;8. K µ-+A* "-1 @,&"G-1 4"- &D8"+- 

?08#, #/-"D>?4µ# "-1 ,//-@%µ?,-1 414"*µ#"-(, #8  &#, E->,&C 4"'8 &1&>-A-+0# D7?, 

µ,&+-G( &#, 4"?8-G( @+Cµ-1(. 6? µ,# #/C ",( @1- &#"?1$G84?,( /#+%>>'>' 4"'8 

#&"-3+#µµ*. B1"C µ/-+?0 8# #/-"?>D4?, 4'µ#8",&C 4"-,7?0- 4"'8 ?A#+µ-3* 47?@0;8 

µ?"#A-+98 4"'8 /C>', &#$9( µ/-+?0 8# 308?, ?/,>-3* ?8#>>#&",&98 @,#@+-µ98. 

(http://www.confer.upatras.gr)

!7?@C8 C>-, -, @+Cµ-, ?08#, &%$?"-, 4"'8 #&"-3+#µµ*, &#, -@'3-G8 4"'8 

/#+#>,#&* -@C &#, ' />?,-L'A0# ";8 @+Cµ;8 ?08#, µ-8*( &#"?G$184'(, 3?3-8C( /-1 

E?>",98?, "'8 "#7G"'"# &#, "'8 /-,C"'"# "'( &1&>-A-+0#(.

K /C>' ?08#, @,#7;+,4µD8' 4? @1- µD+', ' %8; (/#>#,%) /C>' &#, ' &%"; /C>'. 

B1"C( - @,#7;+,4µC( ?&A+%F?, &%/-,?( ,4"-+,&D( &#, 3?;3+#A,&D( ?<?>0<?,(, &#$9( 

1/%+7?, µ,# 4'µ#8",&* @,#A-+-/-0'4' µ?"#<G ";8 ?/,/D@;8  4"'8 /C>' C4- 

/>'4,%F-18 &#, C4- #/-µ#&+G8-8"#, #/C "'8 #&"*. 

5D>-(, ' /?+,-7* "-1 /#8?/,4"'µ0-1 @?8  "-/-$?"?0"#, 4"- &D8"+- "'( /C>'( #>>% 

4? 4'µ#8",&* #/C4"#4' (47?@C8  8 7>µ.) #/C #1"C. .08#, 7",4µD8- 4? /?+,-7* 

/+-#4"0;8 C/-1 @?8 1/*+7? ' 7+*4' "'( &#"-,&0#(. !*µ?+# Cµ;( D7?, @'µ,-1+3'$?0 

3G+; #/C #1"C D8# /1&8-@-µ'µD8- /+-%4",- µ? #/-"D>?4µ# 8# ?/,E%>>?"#, ' 

?/D&"#4' "-1 @,&"G-1 µ?"#A-+98 &#, ' @'µ,-1+30# /-@'>#"-@+Cµ;8. 

!'µ#8",&* ?<D>,<' 4"- $Dµ# ";8 413&-,8;8,98 #/-"?>?0 ' /+C4A#"' 

?/#8%7+'4' ";8 4,@'+-@+-µ,&98 3+#µµ98 /-1 418D@?#8 "'8  =%"+# µ? "'8  B$*8#, ;( 

/+-#4",#&C( 4,@'+C@+-µ-( 418@D-8"#( "- &D8"+- "'( =%"+#( µ? "# /+-%4",# µD7+, "- 

=#8/µ,-, /+-4AD+-8"#( "#1"C7+-8# &#, "'8 @18#"C"'"# µ?"#A-+%( /-@'>%";8 µ? 

7#µ'>D( ",µD(. (http://www.trainose.gr)

2?A%>#,- 4 - =?+,-7* 6?>D"'( - 2#>>,&+#",&C( )*µ-( =#"+D;8
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J4- #A-+% "'8 #4",&* ?<%/>;4' -, 

4'µ?+,8D( "%4?,( @?078-18 µ,# "%4' 

#/-&D8"+;4'( &#, #8%/"1<'( "-1 -+?,8-G 

79+-1 &#, ";8 3?,"-8,&98  /?+,-798 "-1 

#4",&-G &D8"+-1 &%", /-1 E#40F?"#, 4",( 

7#µ'>D( ",µD( 3'( &#, 4"'8 /+-4E#4,µC"'"# 

";8 /?+,-798  4"- &D8"+-, C/;( #/?,&-80F?"#, 

&#, 4"- 7%+"'. 

5D>-(, 4'µ#8",&C ?08#, 8# #8#A?+$-G8 /D8"? 

D+3# /-1 #8#µD8?"#, 8# ?/'+?%4-18 ",( 

"%4?,( #4",&-/-0'4'( "'( /?+,-7*( µ? "'8 

&,8'",&C"#"# /-1 $# #/-&"*4-18. B+7,&% ' 

µ?"#&08'4' "-1 >,µ#8,-G #/C "- &D8"+- "'( 

=%"+#( #8#µD8?"#, 8# AD+?, %>>' 

@18#µ,&* 4"- 8-",-@1",&C µD";/- 

"'( =%"+#(, ' >?,"-1+30# "-1 

B?+-@+-µ0-1 "-1 B+%<-1 ;( 

? / , E # " , & C µ ? ? " # , + 0 ? ( 

- , & - 8 - µ , & 9 8  / " * 4 ? ; 8 , ' 

@'µ ,-1+30# "-1 A+%3µ#"-( 

=?0+-1 µ? "'8 #8#E%$µ,4' "'( 

G@+?14'( "-1 V) µ?"9/-1 &#, 

"D>-( µ? "'8 >?,"-1+30# "-1 

B 1 " - & , 8 ' " - @ + - µ 0 - 1 " ' ( 

:#>#8@+0"4#(. 5D>-(, ' 3DA1+# 

=%"+# - B8",++0-1 ?08#, D8# D+3- /-1 ?/'+?%F?, 4'µ#8",&% "'8  /?+,-7* "C4- 4? 

?/0/?@- @,#418@D4?;8 #>>% &#, 4? ?/0/?@- 1/-@-µ98 4"'8 /?+,-7* "-1 W0-1 &1+0;(.

:%+"'( 2: !'µ?+,8D( 5%4?,( B4",&*( 
.<%/>;4'(

='3*: P@0# ./?<?+3#40#

:%+"'( 3: Q+3# /-1 ./'+?%F-18 "'8 =?+,-7*

!"#$: %&'( )!*+*,#(-'(

2?A%>#,- 4 - =?+,-7* 6?>D"'( - 2#>>,&+#",&C( )*µ-( =#"+D;8
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4.6 D"31(,' L*' 6/, M(,5%;"&)(' 5*' !(",%-3'

5# 1>-/-,'µD8# &#, /+-3+#µµ#",4µD8# D+3# µ?"#A-+98 (' F?G<' W0-1 - 

B8",++0-1, - =BI., ' PC8,# -@C(, ' >?,"-1+30# "'( 4,@'+-@+-µ,&*( 3+#µµ*( &#, - 8D-( 

>,µD8#() ?/'+?%F-18 4'µ#8",&% "' 7;+,&* @,%+$+;4' "'( /?+,-7*( &#, ",( 7+*4?,( 3'(. 

K /?+,-7* µ?>D"'( 7#+#&"'+0F?"#, #/C "- 4'µ#8",&C #4",&C, @,-,&'",&C &#, 

-,&-8-µ,&C &D8"+- 1/'+?4,98 "'( =%"+#(. =-1 4? 418@1#4µC µ? "' >?,"-1+30# "'( 

3DA1+#( -@'3?0 4? µ,# >?,"-1+3,&* ?<%+"'4' "'( ?1+G"?+'( /?+,-7*( 4? ?/0/?@- 

1/'+?4,98 &#, ?µ/-+0-1. )18#µ,&% 4'µ?0# /?+,A?+?,#&*( &#, ?$8,&*( ?µED>?,#( 

#/-"?>-G8 "- 8D- >,µ%8,, ' =#8?/,4"'µ,-G/->' &#, "- ./,4"'µ-8,&C /%+&- µ? E%4' 

"'8 D+?18# &#$9( &#, "- =#8?/,4"'µ,#&C =?+,A?+?,#&C V-4-&-µ?0-. 5- >-,/C 

-,&,4",&C @0&"1- 4"-,7?,-$?"?0"#, #/C /->>-G( µ,&+-G( @,%4/#+"-1( -,&,4µ-G( µ? 

@,#A-+?",&D( 413&?8"+94?,(. (M=.:U)., 2007)

:%+"'( 4: :%+"'( :+*4?;8 R'(

='3*: Urban Atlas, ,@0# ?/?<?+3#40#

K @,#4/-+% ";8 /#+#3;3,&98 @+#4"'+,-"*";8 4"-8 ?<;#4",&C 79+- ?08#, 

D8"-8' &1+0;( 4"'8 #4",&* /?+,-7* "'( =%"+#( µ? ",( /?+,-7D( E,-µ'7#8,&98 &#, 

?µ/-+,&98 ?3&#"#4"%4?;8 4"- 8-",-@1",&C "µ*µ#.

2?A%>#,- 4 - =?+,-7* 6?>D"'( - 2#>>,&+#",&C( )*µ-( =#"+D;8
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5%4?,( -,&,4",&*( ?/D&"#4'( ?µA#80F-8"#, 4"# #8#"->,&% "'( =%"+#( µD7+, &#, 

"'8 /?+,µ?"+,&* -@C &#, 4"# EC+?,# 4"-8 %<-8# =%"+#( - W0-1. !"' EC+?,# ?8C"'"# 

?8"-/0F-8"#, -,&,4",&D( /,D4?,( &#"% µ*&-1( "-1 E#4,&-G -@,&-G %<-8#. B&Cµ#, 4",( 

/?+,-7D( "-1 W0-1 &#, "'( 6?44%",@-( 1/%+7-18  /,D4?,( @'µ,-1+30#( /#+#$?+,4",&*( 

&#"-,&0#(, 7+*4?;8 #8#L17*( &#, /#+#$?+,4",&-G "-1+,4µ-0 ?,( E%+-( "'( 1/%+7-14#( 

3?;+3,&*( 3'(.

N /#+%&",-( 79+-( "'( /?+,-7*( (=%"+# - W0-) D7?, 418->,&* D&"#4' 88.1624"+. 

&#, µ*&-( #&"-3+#µµ*( 427>µ. H#4,&% 4"-,7?0# ?08#, -, µ?3%>?( 413&?8"+94?,( &#, 

/,D4?,( 4"'8 /#+#>,#&* F98' #/C "'8 ?/D&"#4' #4",&98 7+*4?;8 &#, -, 413&+-G4?,( 

7+*4?;8 3'(.

2?A%>#,- 4 - =?+,-7* 6?>D"'( - 2#>>,&+#",&C( )*µ-( =#"+D;8
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5. 0@/"µ%&3 5%; µ%.5>$%; SLEUTH
5.1 0,1/&2&3

5- µ-8"D>- 1/->-3,4µ-G /-1 7+'4,µ-/-,?0"#, ?08#, "- SLEUTH (slope, landuse, 

exclusion, urban extent, transportation &#, hillshade). Q7?, 47?@,#4"?0 µ? 

/+-&#$-+,4µD8-1( &#8C8?( 1/->-3,4µ-G /-1 ?A#+µCF-8"#, 4? 7%+"?( #4",&98 

/?+,-798, 4? @,#A-+?",&D( &>0µ#&?(. K #4",&* ?<%/>;4' µ-8"?>-/-,?0"#, µ? D8#8 

&%88#E- @1- @,#4"%4?;8. 5# @?@-µD8# /-1 7+'4,µ-/-,-G8"#, ?08#, 7%+"?( 

"-/-3+#A,&*( &>04'(, 7+*4?,( 3'(, /?+,-7D( /-1 ?<#,+-G8"#,, @,#7+-8,&D( #4",&D( 

?&"%4?,(, -@,&D( µ?"#A-+D(, &#, "- #8%3>1A-.

!"'8 /#+-G4# ?A#+µ-3* "-1 ?<?"%F?"#, ' 41µ/?+,A-+% "-1 /+-3+%µµ#"-( 4? 

µ,# ?>>'8,&* /?+,-7*, µ? @,#A-+?",&* µ-+A* &#, @?@-µD8# #/C "'8 #+7,&* 47?@0#4' 

"-1 /+-3+%µµ#"-(. R08?"#, µ,# /+-4/%$?,# ?<#&+0E;4'( "'( µ?"#E>'"C"'"#( "-1 

/+-3+%µµ#"-( C4- #A-+% "# @,#A-+?",&% 7#+#&"'+,4",&% "'( /?+,-7*(. K 

µ-8"?>-/-0'4' ?08#, 4'µ#8",&* 3,# "'8 #8%>14' &#, "'8  /+CE>?L' "-1 A#,8-µD8-1 

"'( #4",&*( @,%714'( #>>% ' ?A#+µ-3* "-1 4? @,#A-+?",&D( /?+,-7D( µ? "-/,&% 

7#+#&"'+,4",&%, 3?;µ-+A->-3,&-G( /?+,-+,4µ-G( &#, -,&-8-µ,&*( 3?;3+#A0#( /+D/?, 

8# ?<?"#4"?0. (Clarke, Hoppen, & Gaydos, 1997)

5.2 G/ ?(<%µ>./ 9%; D"*1,µ%9%,3H*6/.

5# @?@-µD8# /-1 7+'4,µ-/-,*$'&#8 3,# "'8 µ-8"?>-/-0'4' "-1 &#>>,&+#",&-G 

@*µ-1 =#"+D;8 ?08#,: Slope ("- /-4-4"C "'( #8"04"#4'( "'( #4",&-/-0'4'( /-1 

E#40F?"#, 4"- 3?3-8C( C", 1/%+7?, &>04'), Landuse (-, 7+*4?,( 3'(), Exclusion (-, 

/?+,-7D( /-1 @?8 /+-4AD+-8"#, 3,# #4",&-/-0'4'), Urban Extend ("# #4",&% C+,#), 

Transportation ("# µ?"#A-+,&% @0&"1#), Hillshade ("- #8%3>1A- "'( /?+,-7*(, /-1 

7+'4,µ-/-,?0"#, 3,# >C3-1( -/",&-/-0'4'( ";8 #/-"?>?4µ%";8).

B+7,&% ?8"-/0F-8"#, "# C+,# "-1 #4",&-G ,4"-G (Urban Extents) 4? "D44?+,( 

7+-8,&D( /?+,C@-1( 1980, 1990, 2000 &#, 2010. R,# "-8 ?8"-/,4µC ";8  4"-,7?0;8 #1"98 

D3,8? 7+*4' &1+0;( "-1 /+-3+%µµ#"-( CORINE #/C "'8 .1+;/#T&* ./,"+-/* (3,# ",( 

7+-8,D( 1990 &#, 2000) &#, "-1 URBAN ATLAS 3,# "- 2010. R,# "- 1980 

7+'4,µ-/-,*$'&? 47?",&* E,E>,-3+#A0# "'( ?/-7*( /-1 /#+-14,%F?, "# 47D@,# /C>?,( 

&#$9( &#, µ,# /+-4D33,4' ";8 7+*4?;8 3'(. =#+-14,%F-8"#, 4"-8 #&C>-1$- /08#&#:

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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0,6#./ 11: N",/ 415,6%I O15%I0,6#./ 11: N",/ 415,6%I O15%I

1980 1990

2000 2010

='3*: Corine, Urban Atlas &#, =#/#@%"-1-R,#88-/-G>-1, ,@0# ?/?<?+3#40#='3*: Corine, Urban Atlas &#, =#/#@%"-1-R,#88-/-G>-1, ,@0# ?/?<?+3#40#

K @,#7+-8,&* #8%>14' /-1 E#40F?"#, 4? @?@-µD8# C/;( "- Corine "- -/-0- D7?, 

µ,# ?1+?0# &>0µ#&# /#+-14,%F?, @14&->0?(, #/-"?>?0 Cµ;( ' µ-8#@,&* &#"#3+#A* /-1 

D7?, 308?,. 5- E#4,&C µ?$-@->-3,&C /+CE>'µ# /-1 /#+-14,%F?, ?08#, ' 4G3714' ";8 

4A#>µ%";8 µ? ";8 #>>#398  7+*4?;8  &#"% "'8 &#"#3+#A*. (!"#$%&'(, =?+%&'( &#, 

X#+#4>*(, 2008) 

B&->-G$;(, &#"#3+%A?"#, "- E#4,&C 413&-,8;8,#&C @0&"1- 4? @1- 7+-8,&D( 

/?+,C@-1(, E#4,4µD8- 4"- Corine &#, "- Urban Atlas, 4",( 7+-8,D( 2000 &#, 2010. K 

E#4,&* @,#A-+% D3&?,"#, 4"' @'µ,-1+30# "'( /?+,µ?"+,&*( =#"+D;8 &#, 4"'8 

/+C4A#"' >?,"-1+30# "'( 4,@'+-@+-µ,&*( 3+#µµ*( (µ? "'8 7+*4' "-1 "+D8-1 ;( 

/+-#4",&-G) @G- 4"-,7?0# /-1 #8#µD8?"#, 8# D7-18 4'µ#8",&* ?/0@+#4' 4"- #4",&C 

"-/0- "'( /?+,-7*(. =#+-14,%F-8"#, 4"-8 #&C>-1$- /08#&#:

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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0,6#./ 12: A;&6%,.2.,/6# ?)65;%0,6#./ 12: A;&6%,.2.,/6# ?)65;%

2000 1990

='3*: Corine, Urban Atlas, ,@0# ?/?<?+3#40#='3*: Corine, Urban Atlas, ,@0# ?/?<?+3#40#

B&Cµ# 308?"#, 7+*4' "'( &>04'( "-1 ?@%A-1(, 3,# "'8 @'µ,-1+30# ";8 C+;8 

#8"04"#4'( "'( #4",&*( #8%/"1<'( &#, "-1 #8%3>1A-1 "'( /?+,-7*( 3,# "'8 #/?,&C8,4' 

";8 "?>,&98 #/-"?>?4µ%";8. =#+-14,%F-8"#, 4"-8 /08#&#:

0,6#./ 13: :$31* 6/, 4.8&$;@% !(",%-3' =($>5*'0,6#./ 13: :$31* 6/, 4.8&$;@% !(",%-3' =($>5*'

2>04' B8%3>1A-

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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5.3 ?,/<,6/1)/ !"#C$(+*'

11 >26#µ9 

K /+9"' A%4' "'( @,#@,&#40#( /?+,>#µE%8?, "'8 E#$µ-8Cµ'4' ";8  @?@-µD8;8, 

µD4# #/C µ,# 4?,+% @-&,µ98 µ? 4&-/C "-8 1/->-3,4µC "'( ,4"-+,&*( #8%/"1<'( "'( 

/?+,-7*( &#$9( &#, "-1 &#$-+,4µ-G ";8 @18#µ,&98 #8%/"1<'( "'(. )'>#@*, ";8 

4"-,7?0;8 #1"98 /-1 A#08?"#, 8# D7-18 ?/'+?%4?, "'8 /?+,-7* /?+,44C"?+-. !"- "D>-( 

#1"*( "'( @,#@,&#40#( - 7+*4"'( /+D/?, 8# #/-A#404?,, µ? E%4' "# #/-"?>D4µ#"#, "'8 

@18#µ,&* #8%/"1<' ";8 4"-,7?0;8 "'( /?+,-7*(.

K @?G"?+' A%4' "'( @,#@,&#40#( ?08#, ' 0@,# ' /+CE>?L', &#"% "'8  -/-0# - 

7+*4"'( µ? E%4' "# @?@-µD8# "'( E#$µ-8Cµ'4'( &#, "'8 /+-4;/,&* "-1 &+04' @08?, 

"'8 @18#µ,&* 4? &%$? "G/- @?@-µD8;8 µ? 4&-/C "'8 /+CE>?L' ";8 #>>#398 4",( 

7+*4?,( 3'(.

  6?"% "'8 /+9"' A%4' "'( E#$µ-8Cµ'4'( ";8 #+7?0;8 "'( /?+,-7*( -+04"'&#8 

-, ",µD( /-1 ?/'+?%F-18 "'8 #8%/"1<' 3,# "# @?@-µD8#. 5- #/-"D>?4µ# ",( /+9"'( 

?A#+µ-3*( "-1 /+-3+%µµ#"-( µ? E%4' "'( ",µD( "'( E#$µ-8Cµ'4'( D3,8? 3,# "'8 

/+CE>?L' ",( 7+-8,%( 2050 ?08#, "- #&C>-1$-:

:%+"'( 5: MA,4"%µ?8-( B4",&C( P4"C(

='3*: P@0# ./?<?+3#40#

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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:%+"'( 6: B/-"D>?4µ# =+9"'( H#$µ-8Cµ'4'( 

='3*: P@0# ./?<?+3#40#

=#+#"'+98"#( ",( #>>#3D( /-1 D7-18 308?, µ? E%4' "-8 1/->-3,4µC µ/-+-Gµ? 8# 

?/,4'µ%8-1µ? &%/-,# #+7,&% 47C>,# 3,# "'8  @,#@,&#40#. 5# /+9"# $?",&% 4"-,7?0# 

?08#, /;( - -@,&C( %<-8#( "'( /?+,µ?"+,&*( /+-4D>&14? "'8 #4",&* ?<%/>;4' "'( 

/C>'( 4? 418@1#4µC µ? "'8 @,#$?4,µC"'"# #@Cµ'"'( 3'(, @'µ,-1+398"#( /?+,-7D( 

?8@,%µ?4# #/C "- #4",&C &D8"+- "'( =%"+#( &#, "-1 %<-8#. 5- µ-8"D>- ?/04'( 

A#08?"#, 8# ?&µ?"#>>?G?"#, "# &?8% /-1 1/%+7-18 µ?"#<G #4",&98  /?+,-798 &#, 

?/?&"?08?, "'8 #4",&* 7+*4' 4? #1"D( ",( /?+,-7D(, &%", /-1 ?08#, #8#µ?8Cµ?8- &#$9( 

µ,# /C>' @,#7D?"#,. B&Cµ#, "- #8%3>1A- @?078?, 8# /#0F?, 4'µ#8",&C +C>- 4"'8 

?A#+µ-3* "-1 µ-8"D>-1 &#$9( &G+,# #8%/"1<' /#+#"'+?0"#, 4"- /?@,8C µD+-( "'( 

/?+,-7*(. 5# /+-%4",# ?/04'( A#08?"#, 8# /#0F-18 4'µ#8",&C +C>- 4"'8 #8%/"1<' "-1 

#4",&-G ,4"-G, &%", /-1 @?@-µD8'( "'( /-+?0#( "'( #8%/"1<'( "'( =%"+#( ?08#, 

#8#µ?8Cµ?8-.

B/C "'8 %>>' µ?+,%, A#08?"#, /;( ' #8%/"1<' /-1 1/->-30F?"#, ?08#, µ,&+*( 

D8"#4'( &%", /-1 04;( -A?0>?"#, 4"' µ?,;µD8' #8%/"1<' µ?"#<G 1990 &#, 2000. 

B&Cµ#, @?8 308?"#, ?µA#8?0( ' 4'µ#40# "'( /#+#>,#&*( F98'( 3,# "'8 /?+,-7*, µ,# 

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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F98' /-1 &#"% &C+;8 D7?, /#0<?, 4'µ#8",&C +C>- "'8 #8%/"1<' "'( /?+,-7*(, &#, ?08#, 

D8# 4"-,7?0- /-1 @?8 µ/-+?0 8# @-$?0 ;( @?@-µD8- &#"% "'8 ?&"D>?4' "-1 

/+-3+%µµ#"-(. ./04'(, A#08?"#, ' #8%/"1<' 8# 308?"#, &#"% &G+,- >C3- 4"- &D8"+- 

"'( /C>'( /#+% 4"# /+-%4",#, &%", /-1 04;( @?8 ?08#, #8#µ?8Cµ?8- #8 &#8?0( 

1/->-304?, "- 3?3-8C( /;( "# "?>?1"#0# 7+C8,# 1/%+7?, µ?3#>G"?+' F*"'4' 3,# 

/?+,#4",&D( /?+,-7D(, µ,# /#+%µ?"+-( /-1 @?8 µ/-+?0 8# @-$?0 ;( @?@-µD8- #+7,&%.

21 >26#µ9

5- ?/Cµ?8- 4"%@,- "'( /+CE>?L'( ?08#, ' /+-4D33,4' µ,#( &#"#>>'>C"?+'( (4? 

D8"#4' &1+0;() /+-4/%$?,#( /+CE>?L'( "'( #4",&*( @,%714'( µ? "?+µ#",&* 

'µ?+-µ'80# "- 2050. !? #1"C "-8 &G&>- @-&,µ98 #1<*$'&#8 -, ",µD( "'( ?/,++-*( "-1 

-@,&-G @,&"G-1 &#, "-1 A#,8-µD8-1 "'( #4",&*( @,%714'(. Q3,8? µ,# /+-4/%$?,# 

F;8-/-0'4'( "'( /?+,-7*( 4? /?+,-7D( 1L'>C"?+'( #8#µ?8Cµ?8'( #4",&*( #8%/"1<'( 

&#, '/,C"?+'(, 4GµA;8# µ? ",( 1/%+7-14?( "%4?,( #4",&-/-0'4'(, #>>#3*( 7+*4?;8 

3'( &#, ?3&#"%4"#4'( />'$14µ-G. B&Cµ#, /+-4"D$'&#8 @1- -@,&D( #+"'+0?(, ' µ,# 

#8#µD8?"#, 8# ->-&>'+;$?0 ?/?&"?08-8"#( "'8  /?+,µ?"+,&* -@C 4"'8 /?+,-7* ";8 

H+#78#,0&;8  ?89 4"'8 /?+0/";4' "'( /?+,-7*( "'( 6?44%",@-(  1A04"#8"#, #>>% @?8 

#8#38;+0F?"#, ;( 1L'>*( 4'µ#40#(. J/;( A#08?"#, &#, 4"'8 ?,&C8# /-1 #&->-1$?0 ' 

D8"#4' D7?, #1<'$?0 4'µ#8",&% &#, -, /?+,-7D( /-1 /+;"#3;8,4"-G8 ?08#, -, 

/?+,µ?"+,&D( "-1 &D8"+-1 "'( =%"+#( &#, ?8@,%µ?4# #/C "'8 /?+,µ?"+,&* -@C. B&Cµ#, 

' /?+,-7* 8-",-@1",&% /-1 #/-"?>?0 /+-%4",- "-1 #4",&-G &D8"+-1 A#08?"#, 8# #/-&"% 

@18#µ,&* (&%", /-1 C8";( A#08?"#, 8# ,47G?, >C3; 7#µ'>98 ",µ98 3'( &#, ?33G"'"#( 

4"- #4",&C &D8"+-). ./04'(, /#+#"'+?0"#, µ,&+* "%4' #8%/"1<'( 4",( /,- -+?,8D( 

/?+,-7D(.   

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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:%+"'( 7: B/-"?>D4µ#"# )?G"?+'( H#$µ-8Cµ'4'( 

='3*: P@0# ./?<?+3#40#

5- µ-8"D>- #1"C 04;( µ/-+?0 8# $?;+'$?0 >03- 1/?+E->,&C #8 413&+,$?0 µ? "- 

#+7,&C #/-"D>?4µ# &#, @?@-µD8'( "'( -,&-8-µ,&*( &#"%4"#4'( "'( 79+#(, /-1 

#8#µD8?"#, 8# ?/'+?%4?, 4'µ#8",&% "'8 "%4' #8%/"1<'(. B>>%, @08?, µ,# /,- <?&%$#+' 

?,&C8# ";8  "%4?;8 #8%/"1<'( "'( /?+,-7*( 4GµA;8# µ? "# @?@-µD8# /-1 

7+'4,µ-/-,-G8"#, 4"- µ-8"D>-. B8 &#, ' ?,&C8# #1"* ?08#, #+&?"% #8",/+-4;/?1",&* ' 

/#+#>,#&* F98' @?8  ?/'+?%F?, &#$C>-1 -14,#4",&% "'8 #8%/"1<' "'( /?+,-7*( - 

&#$9( @?8 #/-"?>?0 &#, @?@-µD8- &#"% "'8 ?&"D>?4' "-1 /+-3+%µµ#"-(.

J4- #A-+% "- #8%3>1A- "'( /?+,-7*( "- µ-8"D>- @'µ,-1+3?0 #8#µ?8Cµ?8?( 

?/?&"%4?,( 4? /?+,-7D( µ? */,- #8%3>1A-, C/-1 ?08#, /,- ?G&->- 8# 308?, 8D# @Cµ'4' 

&#, 4"'8 /?+0/";4' "'( /?+,-7*( 1/%+7-18 #@Cµ'"?( ?&"%4?,( µ? 7#µ'>D( ",µD(.  

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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5.4 A(.8",/ 4.895;7*'

R,# "'8 @'µ,-1+30# 4?8#+0;8 #4",&*( #8%/"1<'( "'( /?+,-7*( /+D/?, 8# 308-18 

#>>#3D( 4"# /+;"#+7,&% @?@-µD8# "'( /?+,-7*( µ? 4&-/C 8# @-$?0 µ,# +-*/

&#"?G$184' #8%/"1<'( 4"- µ-8"D>-. H>D/-8"#( "'8 AG4' ";8  @?@-µD8;8 "-1 

/+-3+%µµ#"-( µ/-+-Gµ? 8# #8#38;+04-1µ? ",( ?<*( /,$#8D( #>>#3D(:

1. B>>#3* 4"- 413&-,8;8,#&C @0&"1- - µ? "'8 @'µ,-1+30# 8D;8 @+Cµ;8 &#, 

1/-@-µ98 µ?"#A-+%(.

2. 5'8 @'µ,-1+30# F;898  #8%/"1<'( - "'8 -+,-$D"'4' /?+,-798 µ? @,#A-+?",&* 

“"#7G"'"#” #8%/"1<'(, ' "'8 #/C>1"' /+-4"#40# 4? µ?+,&D( /?+,/"94?,(.

3. 5'8 #>>#3* 4"- #8%3>1A- µ,#( /?+,-7*( - µ? "'8 @'µ,-1+30# µ?3%>;8 D+3;8 

* #/C A14,&% #0",#.

4. 5'8 #>>#3* 4"# C+,# "-1 #4",&-G ,4"-G - µ? 4&-/C "'8 @'µ,-1+30# 

1/-$?",&98 4?8#+0;8 /-1 #A-+-G8 "'8 @,#7+-8,&* ?<D>,<' µ,#( /?+,-7*(.

6? "'8  7+*4' */&#, "- 418@1#4µC ";8 /#+#/%8; µ/-+-G8 8# @'µ,-1+3'$-G8 

@,#A-+?",&% 4?8%+,# ?<D>,<'( "-1 #4",&-G ,4"-G. 

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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12 =3<-"#2 - M0<2.2(1$1 ('.264<)"0$1 6*# 5"2$)*$(*)

!"- /+9"- 4?8%+,- µ? "0">- S;8-/-0'4' (B/-&D8"+;4' &#, =+-4"#40#) 

@'µ,-1+3-G8"#, F98?( 4"'8  /?+,-7* µ?>D"'( µ? 4&-/C "'8 /+-9$'4' "'( #4",&*( 

@,%714'( 4? /?+,-7D( ?&"C( "-1 #4",&-G &D8"+-1 "'( =%"+#( &#, /#+%>>'># "'8 

/+-4"#40# ";8 ?1#04$'";8 /?+,-798 "-1 -+?,8-G 79+-1. (C/;( A#08-8"#, 4"'8 ?,&C8# 

/-1 #&->-1$?0)

:%+"'( 8: B+7,&* !18$*&' !?8#+0-1 1

='3*: P@0# ./?<?+3#40#

!? #1"C "- 4?8%+,- ?<?"%F?"#, "- V-",-@1",&C µD";/- "'( /?+,-7*(, "- -/-0- 

4*µ?+# @D7?"#, D8"-8?( /,D4?,( #4",&-/-0'4'(. .<?"%F?"#, /#+%>>'># µ? "'8 

@'µ,-1+30# 1/-@-µ98 µ?"#A-+%( /-1 E#40F-8"#, 4"'8  &#"#4&?1* &#, >?,"-1+30# "+,98 

D+3;8 "- B?+-@+Cµ,-1 "-1 B+%<-1, "- X+%3µ# =?0+-1 &#, "- B1"-&,8'"-@+Cµ,- 

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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:#>#8@+0"4#( , /-1 D7-18 

#8#>1$?0 4? /+-'3-Gµ?8- 

&?A%>#,-. K ->-&>*+;4' &#, 

>?,"-1+30# #1"98 ";8 D+3;8 

#8#µD8?"#, 8# ?/'+?%4?, &#, 

"'8 /?+ , - 7* 4? ?/ 0 / ? @- 

@,#418@D4?;8, ,@,#0"?+# 4? 

418@1#4µC µ? "'8 G/#+<' "-1 

8D-1 >,µ#8,-G. 

R,# 8# #8",&#"-/"+,4"?0 #1"* ' 

"%4' 4"- µ-8"D>- $# ?8,471$?0 

"- 1/%+7-8 -@,&C @0&"1- "'( 

/?+,-7*(, &#$9( @?8 1/%+7?, ' @18#"C"'"# 8# -+,4"-G8 /?+,-7D( /-1 ?>&G-18 "'8 

#4",&* #8%/"1<' "- -/-0- #/-"?>?0 D8# #/C "# µ?,-8?&"*µ#"# "-1 µ-8"D>-1.

5- #/-"D>?4µ# µ?"% "'8 ?&"D>?4' "-1 /+-3+%µµ#"-( @,#µ-+A98?, "'8 

418-/",&* D&$?4' "'( #8#µ?8Cµ?8'( #4",&*( ?<%/>;4'( /-1 #&->-1$?0. !13&+08-8"#( 

"'8 ?,&C8# µ? "- #/-"D>?4µ# "'( @?G"?+'( @-&,µ*( ?08#, ?µA#8D( /;( "- µ-8"D>- D7?, 

;$*4?, "'8  #4",&* ?<%/>;4' 4? 3?,"-8,&D( /?+,-7D( "-1 #4",&-G &D8"+-1 "'( =%"+#( 

&#$9( D7?, #/-"+DL?, "'8  #8%/"1<' "-1 #4",&-G ,4"-G 4"'8 /?+,-7* /-1 *"#8 ' /,- 

D8"-8# #8#/"13µD8' 4",( @-&,µD( (#8%µ?4# #/C "'8 /?+,µ?"+,&* &#, "- #4",&C &D8"+-). 

B&Cµ#, - -+?,8C( 79+-( @?078?, µ'@?8,&* #8%/"1<' &#$9( E+04&?"#, 1/C "'8 

/+-4"#40# "'( #8"04"-,7'( F98'(. 5- #/-"D>?4µ# @?078?, µ,# ?,&C8# 3+#µµ,&*( 

#8%/"1<'( "-1 ,4"-G 4"'8 /?+,-7*.

R,# "'8 ?&"D>?4' #1"-G "-1 4?8#+0-1 "+-/-/-,*$'&#8  "# @?@-µD8# ";8 

/?+,-798 /-1 @?8 /+-4AD+-8"#, /+-( #4",&-/-0'4' &#, D3,8? 7+*4' E#$µ,#0;8 ",µ98 

(#/C ",( ",µD( #/C>1"'( ?>?1$?+0#( #4",&-/-0'4'( µD7+, "'8 #/C>1"' /+-4"#40#). 

J>?( -, /?+,-7D( /-1 -+,-$?"*$'&#8 ?07#8 ?8@,%µ?4?( ",µD(, µ? ",( /?+,-7D( 

/?+,-+,4µD8'( #4",&-/-0'4'( &#, /+-4"#40#( /?+,E%>>-8"-( 8# D7-18  7#+#&"*+# 

1L'>C"?+'( /+-4"#40#(.

:%+"'( 9: Q+3# /-1 ./'+?%F-18 "'8 =?+,-7*

!"#$: %&'( )!*+*,#(-'(

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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22 =3<-"#2 - 5"%)*$1 '<*L-Fµ#$1& !>#62G 7#6)G2:

!"- @?G"?+- 4?8%+,- ?<?"%F?"#, ' ?8@?7Cµ?8' #8#E%$µ,4' "-1 -@,&-G @,&"G-1 µ? 

"'8 @'µ,-1+30# @1- -@,&98 #+"'+,98 /-1 

;( 4&-/C D7-18 8# 418@D4-18  "'8  .1+?0# 

=#+%&#µL' =#"+D;8 µ? ",( E#4,&D( 

-@,&D( #+"'+0?( "-1 #4",&-G &D8"+-1 "'( 

=%"+#( @,-7?"?G-8"#( "'8 &1&>-A-+0# 

#/C "- &D8"+- /?+,µ?"+,&% "'( /C>'(. 

.08#, @1- /+-"%4?,( /-1 ?<?"%F-8"#, 

4*µ?+# #/C "'8 /?+,AD+?,# @1",&*( 

.>>%@-( &#, #8#µD8?"#, C7, µC8- 8# 

#/-A-+"04-18 "- &D8"+- "'( =%"+#( #>>% 

8# @94-18 µ,# @,#A-+?",&* @18#µ,&* 

#4",&*( #8%/"1<'(.

X#08?"#, /;( "- µ-8"D>- #8"#/-&+08?"#, 4",( #>>#3D( /-1 308-8"#, 4"- -@,&C 

@0&"1- &#, ;$?0 "'8 #4",&* #8%/"1<' 4? /?+,µ?"+,&D( /?+,-7D(. .8@,#AD+-8 D7?, "- 

3?3-8C( /;( &#, ' /?+,-7* /%8; #/C "'8  .1+?0# =#+%&#µL' =#"+D;8 @?078?, 8# 

@D7?"#, /,D4?,( #4",&-/-0'4'(, &%", "- -/-0- #8"#/-&+08?"#, 4"# 4'µ?+,8% @?@-µD8#.

5- µ-8"D>- #/-"?>?0 µ,# &#>* µD$-@- 3,# "'8  /+CE>?L' ";8 #>>#398  4"-8 

#4",&C 79+- µ? E%4' "- @0&"1- ";8 @+Cµ;8, Cµ;( @?8 D7?, ?/,>-3D( 4? C", #A-+% "- 

4,@'+-@+-µ,&C @0&"1- &#, ?3&#"#4"%4?,( 1/-@-µ98 (#?+-@+Cµ,-, >,µ%8, &>/). 

:%+"'( 11: B+7,&* !18$*&' !?8#+0-1 2

!"#$: %&'( )!*+*,#(-'(

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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32 =3<-"#2 - 5"%)*$1 '<-./*$1& 6*# +.46)*$1&

6? 4&-/C 8# /#+#"'+*4-1µ? "'8 #8"0@+#4' "-1 /+-3+%µµ#"-( 4",( @1- 

"?>?1"#0?( @18#"D( #>>#3D( ";8 @?@-µD8;8 ("- #8%3>1A- &#, "'8 ?/D&"#4' "-1 

-,&,4µ-G) -+0F?"#, D8# 1/-$?",&C 4?8%+,- "- -/-0- /?+,D7?, D8# D+3- #8%/>#4'( 4"-8 

/#+%&",- 79+- "'( /?+,-7*( µ?>D"'( &#$9( &#, µ,# ?/D&"#4' -,&,4µ-G. K #8%/>#4' 

?µ/?+,D7?, "'8 #>>#3* "-1 #8%3>1A-1 4"- 4'µ?0- /-1 ?A#+µCF?"#, &#, #8#µD8?"#, 8# 

/+-4?>&G4?, @,#@,&#40?( #4",&*( #8%/"1<'( &#, ' ?/D&"#4' "-1 -,&,4µ-G #8#µD8?"#, 

8# ;$*4?, "'8 #8%/"1<' /?+,µ?"+,&% "'(.  

:%+"'( 13: B+7,&* !18$*&' !?8#+0-1 3

='3*: P@0# ./?<?+3#40#

J/;( *"#8 #8#µ?8Cµ?8- "- µ-8"D>- #8"D@+#4? 4"'8  #>>#3* "-1 #8%3>1A-1 "'( 

/?+,-7*( µ?>D"'( ;$98"#( "'8 #4",&* @,%714' 4"'8 /?+,-7* #1"* &#$9( &#, 4"'8 

/?+,-7* "'( 8D#( #8%/>#4'( @'µ,-1+398"#( 8D?( #4",&D( /?+,-7D( 4GµA;8# µ? "- 

#8%3>1A- "'( /?+,-7*(.

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1 C.A.
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2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1 C.A.
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5.5 !/"/5*"31(,' &,/ 5*. 0@/"µ%&3 5%; =%.5>$%;

5.5.1 =:µ.3"-$µ*)*

5- µ-8"D>- SLEUTH 418@1%F?, />?-8?&"*µ#"# ";8 µ-8"D>;8  ";8 2.B. #>>% 

&#, "# µ?,-8?&"*µ#"#. 5- µ-8"D>- D7?, 47?@,#4"?0 &#, D7?, ?<?>,7$?0 µ? 4&-/C 8# µ'8 

7+'4,µ-/-,?0 &%/-,- 413&?&+,µD8- $?;+'",&C />#04,- 3,# "'8 µ-8"?>-/-0'4' &#, 

/+CE>?L' "'( #4",&*( #8%/"1<'(, 8# ?08#, ?G&-># µ?"#AD+4,µ- &#, ?A#+µC4,µ- 4? 

@,#A-+?",&D( /?+,-7D(, 8# /+-4#+µCF?"#, 4? @,#A-+?",&D( &>0µ#&?(, ?08#, @18#"* ' 

?G&->' /+-4$#A#0+?4' @?@-µD8;8 &#, 8# 418@1%F?, "'8 ?µ/?,+,&* 3894' /-1 ?08#, 

E#4,4µD8' 4"'8 ,4"-+,&* ?<D>,<' "'( /?+,-7*( #>>% &#, "'8 &#$-@'3-Gµ?8' 3894' "-1 

7+*4"'.

U( µ-8"D>- "- SLEUTH ?08#, +?#>,4",&C, &#$9( /#+#"'+-Gµ? µ,# -+3#8,&* 

#8%/"1<' &#, 9$'4' "'( #4",&-/-0'4'( 4? /?+,-7D( C/-1 #8#µD8?"#, #>>% &#, "'8 

,&#8-/-,'",&* /+-4-µ-0;4' ";8 1/-&?,µ?8,&98  &+,"'+0;8 "-1 &%$? 4?8#+0-1. B&Cµ# 

$?;+?0"#, D8# #8-,&"C µ-8"D>- &#$9( ?/,"137%8?, "'8 -+#"* 4G8@?4' ";8 @?@-µD8;8 

?,4C@-1 &#, ";8  #/-"?>?4µ%";8 #>>% ?/,"+D/?, &#, 4"- 7+*4"' "'8 @18#"C"'"# 8# 

/#+DµE?, &#, 8# "+-/-/-,*4?, ?G&-># "# @?@-µD8#.

I?",&C 4"-,7?0- #/-"?>?0 ' 7;+--7+-8,&* @,%4"#4' "-1 µ-8"D>-1, &#$9( 

?<?"%F?, @,#7+-8,&% "'8 ?<D>,<' "-1 #4",&-G 79+-1 &#, #8#38;+0F?, "'( µ?"#E->D( µ? 

E%4' "'8 D8"#4' &#, "'8 @18#µ,&* &%$? 4"-,7?0-1 "'( /?+,-7*(. 

B/C "'8 %>>' "- µ-8"D>- ?08#, 47?",&% #8?>#4",&C 4"# @?@-µD8# /-1 µ/-+?0 - 

7+*4"'( 8# ?,4%3?, &#, ?/,E%>?, 413&?&+,µD8- />*$-(. J4- #A-+% "- "'8 ?17+'4"0# 

"-1 µ-8"D>-1 ?08#, D8#( "-µD#( /-1 µ/-+?0 8# E?>",;$?0 &#$9( #/#,"?0 µ,# 47?",&% 

/?+,/>-&* @,#@,&#40# "C4- 4"'8 /+-?"-,µ#40# ";8  @?@-µD8;8 ?,4#3;3*( C4- &#, 4"'8 

?&"D>?4* "-1. ./04'(, &#"% "'8 @,%+&?,# "'( A%4'( "'( E#$µ-8Cµ'4'( ' ?,4#3;3* "'( 

@18#µ,&*( #8%/"1<'( 4? &%$? "1/->-30# @?@-µD8;8 ?08#, #+&?"% 1/-&?,µ?8,&* &#, 

7+?,%F?"#, µ,# >?/"* @,#7?0+,4' 3,# "'8 ?/0"?1<' µ,#( #>'$-A#8-G( /+CE>?L'(.

=,- 413&?&+,µD8# 3,# &%$? &#"'3-+0# @?@-µD8;8 µ/-+-Gµ? 8# /#+#"'+*4-1µ?:

• 5- -@,&C @0&"1- #/-"?>?0 D8# 4'µ#8",&C @?@-µD8- /-1 ?/'+?%F?, "'8 

@,#@,&#40# "'( #4",&-/-0'4'(, &%", /-1 ?08#, #8#µ?8Cµ?8- &#$9( @,?$89( #/-"?>?0 

D8# 4"-,7?0--@?03µ# ";8 /,D4?;8. K &#"'3-+,-/-0'4' µ? E%4' "'8  4'µ#40# &%$? 

@+Cµ-1 &#, "'8 /+-4E#4,µC"'"# &%8?, "- µ-8"D>- #&Cµ# /,- +?#>,4",&C. 5- µ-8"D>- 

2?A%>#,- 5 - .A#+µ-3* "-1 µ-8"D>-1  SLEUTH
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#8",@+% +?#>,4",&% 4",( ?8@?7Cµ?8?( #>>#3D( "-1 @,&"G-1 &#, /+-4#+µCF?, "'8 

9$'4' #4",&-/-0'4'( 4"# 8D# @?@-µD8#. K D>>?,L' "'( @18#"C"'"#( ?,4#3;3*( 

@?@-µD8;8 @,#A-+?",&98 1/-@-µ98 µ?"#A-+%( #/-"?>?0 D8# 4'µ#8",&C µ?,-8D&"'µ#. 

• 5- µ-8"D>- ?/,"+D/?, "'8 @'µ,-1+30# F;898  4"'8 /?+,-7* µ? "- 7#+#&"'+,4µC 

@,#A-+?",&98 “"#71"*";8 #8%/"1<'(” * #&Cµ# #/C>1"'( /+-4"#40#(. B1"C ?/,"+D/?, 

4"- 7+*4"' "'8 -+,-$D"'4' /?+,-798  µ? 4&-/C "'8 /+-4"#40# "-1( * #&Cµ# "'8 

9$'4' "'( #4",&-/-0'4'( 4? @,#A-+?",&D( /?+,-7D(. Q8# 7#+#&"'+,4",&C #+&?"% 

4'µ#8",&C 3,# "'8 ?A#+µ-3* @,#A-+?",&98 4?8#+0;8 #4",&-/-0'4'(. 

• 5- #8%3>1A- #/-"?>?0 µ,# 4'µ#8",&* /#+%µ?"+-( 3,# "- µ-8"D>- 3,# "-8 

-+,4µC ";8 "%4?;8 #4",&*( #8%/"1<'( &#, #8",@+% +?#>,4",&% 4? &%$? #>>#3* "-1. 

Jµ;( "- µ-8"D>- D7?, /,$#89( 47?@,#4"?0 µ? µ,# µ?3%>' /+-@,%$?4' /?+,-+,4µ-G 

"'( #4",&-/-0'4'( 4? /?+,-7D( /-1 D7-18 1L'>D( &>04?,(, &%", /-1 4"'8 /?+,-7* 

µ?>D"'( @?8 ,47G?, &#$9( -, 4'µ?+,8D( "%4?,( #4",&-/-0'4'(, ' @,#7+-8,&* ?<D>,<' 

"-1 #4",&-G ,4"-G &#, "# -,&-8-µ,&% @?@-µD8# ;$-G8 "'8 #4",&-/-0'4' 4? #+&?"% 

-+?,8D( /?+,-7D( µ? µ?3%>?( @,#A-+D( 1L-µD"+-1.  

• B&Cµ# "- µ-8"D>- @?8 @,#$D"?, "'8 @18#"C"'"# ?,4#3;3*( /C>;8 /+-4D>&14'( 

#4",&*( #8%/"1<'(, C/;( ?08#, D8# >,µ%8, * D8# #?+-@+Cµ,- #>>% -G"? "-8 -+,4µC 

F;898 /+-4D>&14'( #4",&*( #8%/"1<'(, C/;( ?08#, F98?( "-1+,4",&*( #8%/"1<'( * 

/#+%&",?( F98?( &%", /-1 D7?, ?/'+?%4?, 4'µ#8",&% "'8 ?<D>,<' "'( /?+,-7*( µ?>D"'( 

&#, 3?8,&C"?+# ";8 ?>>'8,&98 /C>?;8.

• 5D>-(, ' D>>?,L' @18#"C"'"#( ?,4#3;3*( @'µ-3+#A,&98 @?@-µD8;8 C/;( ?08#, 

-,&-8-µ,&% 4"-,7?0# &%$? 7+-8,&*( /?+,C@-1, />'$14µC( &>/ #/-"?>?0 D8# 

µ?,-8D&"'µ# ?,@,&% 4? /?+,/"94?,( C/;( ' 4G37+-8' -,&-8-µ,&* &+04' &#, #4"%$?,#.

R?8,&% µ/-+-Gµ? 8# 1/-4"'+0<-1µ? /;( ' ?A#+µ-3* 2.B. 4? #4",&D( 

/?+,/"94?,( #/-"?>-G8 D8# @18#"C ?+3#>?0- /+-3+#µµ#",4µ-G &#, 47?@,#4µ-G &#$9( 

#/-"?>?0 µ,# /+-4D33,4' ";8 #8#µ?8Cµ?8;8 #4",&98 ?<?>0<?;8 4? µ,# /?+,-7*.  

5.5.2 +"3:<1)#6- +"0)9µ*)*

B/C "'8 /+9"' ?A#+µ-3* "-1 µ-8"D>-1 µD7+, 4*µ?+# D7?, ?<?"#4"?0 &#, 

E?>",;$?0 ' 7+*4' "-1 &#, ' @,#@,&#40# /+CE>?L'( µ? E%4' ",( µ?"#E>'"D( &#, "# 

@?@-µD8#, µ? #/-"D>?4µ# 8# D7-18 ?,4#7$?0 8D?( µ?"#E>'"D( &#"% "'8  ?<D>,<' "-1. 
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=#+C># #1"% /+D/?, 8# ?<?"#4"?0 "- ?8@?7Cµ?8- ?,4#3;3?0( 8D;8 µ?"#E>'"98 µ? 

4&-/C "'8 7+*4' "-1 µ-8"D>-1 4? /?+,44C"?+?( /?+,-7D(. !"'8 /?+0/";4' "'( =%"+#( 

µ/-+-Gµ? 8# @-Gµ? /;( "- µ-8"D>- #8",@+% +?#>,4",&% #>>% @?8 µ/-+?0 04;( 8# 

/+-4-µ-,94?, "'8  ,@,#,"?+C"'"# /-1 D7?, - /#+%&",-( 79+-( &#, "'8 "%4' /+-( 

?/D&"#4' 4? /?+,-7D( µ? 1L'>D( @,#A-+D( 1LCµ?"+-1.

B&Cµ# "- 3?3-8C( "'( ?>?1$?+0#( "-1 7+*4"' 8# -+0F?, "'8 @18#µ,&* &#, "-8 

/#+%3-8"# "'( "17#0#( #8%/"1<'( 4"- µ-8"D>- #/C "'8 µ0# #/-"?>?0 4'µ#8",&C 

4"-,7?0- 3,# "'8 @'µ,-1+30# 4?8#+0;8 #>>% #/C "'8 %>>' ?8D7?, /+-E>*µ#"#.

5- /,- 4'µ#8",&C ?08#, 8# #8#38;+,4"?0 ' 4'µ#40# /-1 D7-18  "# 2.B. &#, 

/#+Cµ-,?( "?78,&D( /-1 #/-"?>-G8  µ,# Dµ/+#&"' ?A#+µ-3* ";8  $?;+,98 #4",&*( 

?<%/>;4'( &#, µ/-+-G8 8# 1/-4"'+0<-18 4?8%+,# #8%/"1<'( "-1 79+-1 /,- 

->-&>'+;µD8#. =+-( "- /#+C8 @?8 µ/-+-Gµ? µ? 4,3-1+,% 8# ?<?"%4-1µ? "'8 ,47G ";8 

#/-"?>?4µ%";8 "-1 /+-3+%µµ#"-(, #>>% µ? 418?7* D>?37-, ?A#+µ-3* &#, /#+#"*+'4' 

"-1 µ-8"D>-1 µ/-+?0 8# E?>",4"-/-,'$?0 &#, 8# #/-&"*4?, µ,# µ?"+*4,µ' E?E#,C"'"#.  
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6. A;µ9("81µ/5/ 
5- A#,8Cµ?8- "'( #4",&*( @,%714'( #8#AD+?"#, 4"'8 %8#+7' ?<%/>;4' ";8 

#4",&98  /?+,-798 &#, -+0F?"#, #/C /-,&0>?( D88-,?( /-1 #A-+-G8 ";8 79+-. 5# 

#/-"?>D4µ#"# "-1 ?/'+?%F-18  4'µ#8",&% "'8 &#$'µ?+,8* F;* ";8 #8$+9/;8 µD4# 

#/C "'8 #>>#3* "-1 79+-1 (#4",&-G &#, µ'). B/-"?>?0 D8# /->14G8$?"- A#,8Cµ?8- &#, 

/+D/?, 8# ?<?"%F?"#, 4? &%$? 7;+,&* /?+0/";4' <?7;+,4"% E%4' ";8  &-,8;8,&98 &#, 

>-,/98 @?@-µD8;8. U( @,#@,&#40# -+0F?, #>>% &#, ?/'+?%F?"#, #/C ";8 7;+,&C 

47?@,#4µC. !"'8 /?+0/";4' "'( .>>%@#( 3,# 8# 308?, µ,# -+$* ?<D"#4' "-1 A#,8-µD8-1 

/+D/?, 8# >#µE%8?"#, 1/CL,8 ' ,@,#0"?+' AG4' "'( 8-µ-$?40#( &#$9(, ' ,4"-+,&* 

?<D>,<' "-1 79+-1 &#, ' 4G37+-8' -,&-8-µ,&* &#"%4"#4'.

K ?A#+µ-3* "'( >-3,&*( ";8 21L?>-?,@* B1"Cµ#";8 (Cellular Automata) 4"- 

79+- D7?, ;( 4&-/C "'8 ?<D"#4' "-1 A#,8-µD8-1 "'( #4",&-/-0'4'( &#, /,- 

413&?&+,µD8# "'( #4",&*( ?<%/>;4'( /+-4-µ-,98-8"#( ?<?>,&",&D( @,#@,&#40?( "-1 

79+-1, /?+,3+%A-8"#( D8# /->G/>-&- 4G4"'µ# µ? D8# 4G8->- #/>98 &#8C8;8. 5- 

µ-8"D>- SLEUTH /-1 ?<?"%4"'&? 4"'8 /#+-G4# @,/>;µ#",&* ?+3#40# #/-"?>?0 µ,# 

/+-4/%$?,# ?&"D>?4'( #1"*( "'( @,#@,&#40#( /-1 D7?, ?A#+µ-4"?0 4? />*$-( 7;+,&98 

/?+,-798.  

K ?A#+µ-3* "-1 µ-8"D>-1 4"'8 /?+,-7* "-1 2#>>,&+#",&-G @*µ-1 =#"+98 

#/D@?,<? /;( "- µ-8"D>- ?08#, ,&#8C 8# “#8",>'A$?0” "'( "%4?,( "-1 79+-1, &#$9( &#, 

"'8 ?<?>,&",&* "-1 /-+?0# &#, 8# #8",@+%4?, &#"%>>'># 4? @,#A-+?",&% ?+;"*µ#"# 

/-1 "0$?8"#, 3,# "'8 /,$#8* ?<D>,<' "-1 79+-1. =#+% "# C/-,# /+-E>*µ#"# 

/#+-14,%F?, ?08#, 4'µ#8",&C 8# #8#38;+,4"?0 ' 4'µ#40# /-1 D7-18 "# 21L?>-?,@* 

B1"Cµ#"# &#, /#+Cµ-,?( "?78,&D( #/-"?>98"#( µ,# Dµ/+#&"' ?A#+µ-3* ";8 $?;+,98 

#4",&*( ?<%/>;4'(. 6? "'8 ?A#+µ-3* 47?",&98  µ-8"D>;8  308?"#, µ,# /+-4/%$?,# µ,#( 

Dµ/+#&"'( 1/-4"*+,<'( $?;+,98 &#, 1/-$D4?;8 47?@,#4µ-G /-1 µ? "'8 &#"%>>'>' &#, 

-+$* 7+*4' "-1( µ/-+-G8 8# #/-"?>D4-18  4'µ#8",&C &-µµ%", "'( @,#@,&#40#( "-1 

47?@,#4µ-G.
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B,C$,%&"/@)/
0$$*.#&$211*

H>#4"C( I., 6/,+µ/0>' 5., “\,#µ-+A94?,( &#, /->,",&D( 3,# "'8 D8"#<' "-1 

/-@'>%"-1 4"' .>>'8,&* /C>': \,?+?G8'4' 3?;µ?"+,&98 /+-@,#3+#A98 µ? E%4' "'8 

?1+;/#T&* ?µ/?,+0#” European Union, Greek Ministry of Transport, B$*8# 2002.

R-4/-@08', B., “!&,#3+#A98"#(, ?+µ'8?G-8"#( &#, "#<,8-µ98"#( "# 8D# "-/0# "'( 

µ?"#E,-µ'7#8,&*( /C>'(”, 4"- R-4/-@08', B., 6/?+,%"-(, K>., (?/,µ.), “5# 8D# #4",&% 

"-/0# &#, ' ?>>'8,&* /C>'”, ?&@C4?,( 2+,",&*, 2006.

2#µ/-G+'(, B., “),?+?G8'4' "'( B1$#0+?"'( )Cµ'4'( &#, ";8  6?"#E->98  :+*4?;8 

R'( 4"# =#+%&",# )#4,&% N,&-414"*µ#"# "'( .>>%@#( &#"% "'8 =?+0-@- 1975 - 

2005” 4"- 2-"F#µ%8'(, H. (?/,µ.), 6/?+,%"-(, K. (?/,µ.), N,&-8Cµ-1, ). (?/,µ.) &#, 

=?"+%&-(, R. (?/,µ.), “=+#&",&% 2-1 =#8?>>*8,-1 !18?@+0-1 =->?-@-µ0#(, 

:;+-"#<0#( &#, =?+,A?+?,#&*( B8%/"1<'( - 5Cµ-( PP”, HC>-( 2009.

2#"4%+#, B., X#+#4>*(, P., R-4/-@08', B. &#, =?+%&'(, 2., “N, ),#7+-8,&D( B>>#3D( 

"'( B4",&*( ),%714'( "'( B"",&*( µ? "' :+*4' "'( 5'>?/,4&C/'4'(”, 4"- 

2-"F#µ%8'(, H. (?/,µ.), 6/?+,%"-(, K. (?/,µ.), N,&-8Cµ-1, ). (?/,µ.) &#, =?"+%&-(, R. 

(?/,µ.), “=+#&",&% 2-1 =#8?>>*8,-1 !18?@+0-1 =->?-@-µ0#(, :;+-"#<0#( &#, 

=?+,A?+?,#&*( B8%/"1<'( - 5Cµ-( PPP”, HC>-( 2009.

2-1"4C/-1>-(, 2., “R?;3+#A,&% 414"*µ#"# />'+-A-+,98  &#, #8%>14' 79+-1”, 

.&@C4?,( =#/#4;"'+0-1, B$*8#, 2002.

N,&-8Cµ-1 )., =?"+%&-( R., “=->,",&D( B4",&*( B8%/"1<'( &#, =->?-@-µ,&*( 

N+3%8;4'( 4"'8  .>>%@#”, 4"- N,&-8Cµ-1 ). (?/,µ.), =?"+%&-( R. (?/,µ.), “K 

#8%/"1<' ";8 .>>'8,&98 /C>?;8 - ),?/,4"'µ-8,&D( =+-4?3304?,( #4",&*( B8%>14'( 

&#, =->,",&*(.” =#8?/,4"'µ,#&D( .&@C4?,( I?44#>0#( - Gutenberg, HC>-(, 1999. 

N,&-8Cµ-1, )., “!'µ?,94?,( 6#$*µ#"-( =->?-@-µ,&*( =->,",&*(”, 5µ*µ# 6'7#8,&98 

:;+-"#<0#(, =->?-@-µ0#( &#, =?+,A?+?,#&*( B8%/"1<'(, HC>-( 2010. 

N,&-8Cµ-1, )., =?"+%&-(, R (?/,µ.). “K #8%/"1<' ";8 .>>'8,&98 /C>?;8 - 

),?/,4"'µ-8,&D( =+-4?3304?,( #4",&*( B8%>14'( &#, =->,",&*(.” =#8?/,4"'µ,#&D( 
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.&@C4?,( I?44#>0#( - Gutenberg, HC>-(, 1999.

=->1@;+0@'(, V.,“6?$-@->-3,&* =+-4D33,4' 4"'8 #8%>14' /+-E>'µ#",&*(,  

/+--/",&*( &#, @,#@,&#40#( 47?@,#4µ-G 3,# "- ?>>'8,&C #4",&C &D8"+-. .,@,&* 
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