
mIA 4 
Y d  nR'nnlsao~dfii(uw"p.bds~ndidw~~7 

(Principles of Spatial Interaction) - 

d d 
(Spatial interaction) ~ ~ ~ n ~ : ~ i n ~ i u ~ ~ i I o n ~ i u ~ u ~ u ~ ~ u u R ~ ~ i d ~ ~ u r r n , : : ~ u . r r ~ ~ i ~  

6$num:nidp~ei~m~uodni.ruui~~u~um~d~n'ufion.r.runi~besw2fi~d k~odlu~umu"u 

d d k i n a n i u n ~ w  ariluilo~hIdi~nin~u~d~.sni.rrndouhu oonqiuiinoo (Idea) rrn: 

m.rffurne (information) "l?'ih u r w n r  ~~Jinsloufli unqiudn r A u ~ + o  msuumfiorpn 

P'ntUu wnisdRomr (communication) udi;ij~hni.ri~unircniud.r:nis<u "ni.ruukfo 
I d aarur~iiludisi&:rr~unifi rnn:~halo~ni.ruui~s:wii~w u n n i ~ q i i e i r n f i i ~  9 



A' d  2 nd qanisnisrBouL~ (connection) s:niiraniuddi~ q uuwul~n n i s ~ a o u l ~ ~ u o i a  

h i s m o d i ~ d i u  1 lri i irflupl~ruu n i s ~ i ~ u w r k u ~ i ~  (route) n i ~ q i ~ i a m i  G ~ ~ ~ r d i  

oinrrwuflrrwa~nuu r t u n ~ ~ n i s f i u  r tun i~r8u~Jo rau6u r ~ o i 6 i ~ i n 9 a i m i l f l  

$udoud~$unisdoulu.~n"~:~ui siid nszrra (flow) uoodiuinmisrndou~iu rdu 

diuiruriiwfiu(~iqurflu$u) d u u i i ~ s : ~ i i ~ n m u f l  ci15 7 Tasdser6uhniyuo~ 
211u 1 n d  ~Knnlsunno l~nniud~l ( ~ ~ o d p i ~ i i A o ~ n n ~ ~ a o n a n ~ ~ u n w n i u d u " u q )  iid&G~GuS 

d d  A ' d d d  
(interact) fusniunouy ni~~uuounmwun~u~nr9iwuw 

niaii~uo~nisrBouIucrdu IURMBY- i ~ i u f i ~ o ~ d ~ ~ ~ r ~ w ~ r ~ o + ~ ~ ~ u ~ ~ ~ : d  

n~iusio~nisI5du~i~fln~luo+n n ~ ~ : q d w ~ ( / ~ ~ ~ : q d n i ~ r d u ~ ~ i ~ n i ~ u u ~ ~ ~ i u f i u  

st~i i rgn;~ 2 5h ~d+~~lsn"miu nisu ud~'Ld~do:~fia~u~didi~ 9 ~duifrwuo~drwn: 
wd w nis~n~owhs~u616o.~~6uyuriiwY'udi~u ~ n m o ~ n i f ~ u 6 i a : k ~ d n ~ ~ u 6 o d n ~ a ~ ~ w o  

w w ,  w d  d  ourluloda:diudiirw61uqndiuud.~ln n imminrn~ouBu l i~~c i Ig  lnu~awi:odi~ 
wdY a u d ~ ~ ~ r i i ~ d a ~ ~ i u u C u ~ i r r r i n  c?aonuna:eouiu~iuud~d~~~didiu~urwsi:rrfiiidi 

~ u d ~ a r ~ a c i n " ~ a r f l u k d ~ u r ~ ~ 1 ~ r ~ n ~ ~ u a o ~ s i n i i r u 6 i n " ~ ~ u n ( r ~ o s ~ u d i u u d ~ r r ~ ~ )  

u~noinifnisd~r~i~duuo~~u~ii~~~fion\~iii~ wndonisn'n~uladi?urwai::o:6o~~fion 
L A' i in~.mtaooin~ui~ lmi~a:$d qnlnu~-aismio~nsiu?u n~iuwznm~rnmn riqlu 

nlsuukrfluclrin ~ u n ~ ~ r d u u " 6 u ~ u ~ ~ r f l u r ~ u ~ d ~ u ~ d ~ ~ a ~ ~ a ~ u d s : n o u n i a ~ ~ ~ u ' b a  
& a4 @ Y d  

rviiuu ua:nisim~i:$d~~uuuotdfiguw uss:rriir w u n d i ~  q o:in~iu$udouuin 

dJGu 

uun~nrbuo~dfi8uhd (Interaction Matrix) 
A' d w  

Interaction Matriy ~ ~ u n i ~ ~ ~ ~ J ~ J k ~ ~ ~ b b l ~ ~ ~ d d ~ ~ ~ ~ ~ a ' ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~  LI 

w i s i ~  (matrix) ds:nou<u~rwuniw (map) u o ~ n ~ i e r B o u T u ~ s : ~ i i ~  (node) d ~ o i a  

f i i ~ u n ~ f l ~ u i u i i ~ r d o ~  ba~iu ~ $ o g i u  Y A Y  hu1ud6wu~li id 5 node AD A, 8, C, Dl 

El LLA: F 

~urroia:do~~fo cell 1% matrix o:hwnJh?iu&$u&:Mki node dJf iMun 

~~driu~&~r~:rru~uau ~ I S ~ ~ Q ~ ~ U J ~ L ~ ~ R ~ J ~ ~ ~ L I ~ I ~ ' ~ ~ ~ ~ I L I ~ A ~  I R J ~  cell 6 ~ s :  
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d t :  d ~ u i  uiidii node nrrwand (co~u ow (row) YQJ CBII i w 7  ~naiuraouIu~ , 

odidsiiniu Interaction Matrix da:~~tnuisns:~l6diya1~rilwyndu~w 

'bn.r~Ji u (network) 

niw A - 



I 

n i ~ d  dauiurau I o{n.r~uuar#unttu~ yu ( h u t d u a l )  u~nciiucia:gn 

(node) r d a u ~ u ~ ~ u k ~ o a  lunsf i  mw A ~ufiiniw~.rauniurrua~.~~a:r~u~6i1 qn C 

~ in i s~~ou lu~Lws~n"ugn"ouuin~~n  (A, B, D, ua:: F) h u l u m w  B ficn wans 

n i u r r u a & n " a t r ~ d ~ i  gn B i jn is~BooIu~Luns~~u~n"0uuind~n (A, c, D, LLR: F) 

Y) FIOW Matrix o : I ~ ~ ~ a r ~ r m ~ 1 ~ o ~ a ~ i u a ~ u u u i n v  o~nisrndauri iusrai ir  

~ n ~ ~ o i a a ~ i u f i ~  l ~ d ~ s i m l l ~ u n i s ~ n ~ ~ u ~  ~ ~ u d i u ~ i u d i u a u ~ ~ u  i ( ia i iu~7uf!~u 

d o o i a a u - ~ u f i ~  wnaiudll luninndoufiiu ~nuuuri~&usnl~ss~i iua~f!~n"aa riluPiu 

Y cr r r i w ~ ~ A r i i I i Y : f i ~  d ~ ~ ~ w " ~ d a z ' ~ 1 4 1 ~ w ~ n  . 
Edward L Ullman ~ilu~n~iinirr~fnurrsn~d~sw'i~n~~ildiinis~ii~~~Ks- 

Y dd' .a d $uds:aii~w u n v u  ~ n u ~ n d ~ u u n ~ i r n ~ v o ~ n i s r f i n d ~ ~ $ u d s : a i i w  un d u  3 

dr:rnni;o 

- nis~6ud~nirrra:nir (complementarity) 

- naiu~:nanlunislouhu (transferability) 

- nisfloniwdo:r~i~~nsn~~~~ (intervening opportunity) 



(1) ~ I T L A ~ u ~ J ~ ~ ) u ~ : ~ M  {ooniptomentarity) 

nisdniw uinsoduinuiuniuluwnln wncldJujr~~31u~woda:dildd 

nishuiuunndhu (dijriuGu8) n'unnduld dij&vju8~dndi,kt~nnturi~~do 
d' dad n n w u n u q r u ~ u ~ ~ f i u 6 ~ n ' u ~ b w = : n ' u $ ~ 8 8 o n ? w u i n s ~ u ~ ~ n ~ d ~ ~ a ~ ~ f l ~ # i i o ~ n i ~ u  

nndu7 niodi~~dukcld~cii~~~tbn=:3"u~onnwiddo~a1~~8~f 7ue~'~utI i~ri~A~dnisZii 
Y dd ~iu~nrio~u~unwunou~do~s:;uiru 100 I ~ ~ ~ L ~ ~ L ~ ~ ~ ~ I ~ ~ R ~ I ~ w ' w s ~ I L ~ ~ ~ ~ I I B  

Y ' d  ninfiu6~n'uuw:~us=:clii~~~nfludri7.~ ~iinuurua~oinuri~zp8nIna 
n%uinsonum~~~~=:niwuinfuywtl~~~~ndidn'u d~nisdn?wuin~nn~~ncld~~~=:l f l  

dszluadn'u iunduq odi~lstUuld'kY 2 cinucu:Ao (1 ) ! m k f i i r f i n d u ~ ~ ~ c l d ~ ~ i u ~  
Y d  ddl~'uin~snsoun~un"~~unr(un 7 fii~unui:: (2) !a~iuutld~fi i  ~~n4hl6u5nisud 

Y d  wnwun 7 fiiclum 1nu~~~ddk~~n1~6do1'1~flubtr(hiod L L ~  h d d i u  c l ~ o f l i d m r ( ~ u ~ i  

YRY 



d d d  a d  o n ~ y  wnvu~ndilfl~iindfituw'udsevd~~ w unIu~nwa: :~r~ud.~n 'u  
u M U  ~rn:nunnonis~finosanda::'bund~innis~d~uurniue( (place utility) dd'Lfi~rinisirda 

E r r 1  uult~niwuin.ildd~ndfl;dr.~A (demand) o::rh~fln?wuinluuuni~duu"u r d f l d d  

nisuuriJ niw uinsii~z~o~~d~w"u.~~un'o.~du~~n::rio'~~'rn'~ossnds::'bunflK~in'n n i s  
# d d a  sc fl;dr~n'rianiwuinsv~ow~nn'an~noinrunwunouo~rdurnrv?~i~~dfjtuw'u~ 

a d  r::vdi.~ wunl6 
(2) R ? W J U Z @ ? ~ ~ % ~ ~ ~ T Q M ~ ~  (Transfsrablllty) 

Transferability vu i u fd  n?iurrm?ndn?wrlrins~"sow~nn'a~vdd~::~n 
a d IoufiiuIduiszv.ji~ranwun ~nu~d~asniupludonis'boufiiuiruciir~fwI~oii~~ 
d d  u t: s::ueiidrcvdi~ 2 rniunr~oia~~/i?unai~~~::6u~uItanis~n6~ufiiu n~uurr f id i  

wniuC( 2 d~oiqil~nwa:r~4ud.~n'u~~~::n'u (complementarity) ~ r d r i i i i n S q v m i s  
a d t :  louf i iu i lu in (~$u$uyunisuuddp) ~ o i ~ ~ ~ f l d f i ~ ~ d s z ~ i i d w u n n d  2 ~finu"u 

3 6  
# A  ~nu~?~~~'norwudinis'boufiiu (v"sodfituWi(&::v.ji.~wun) s ~ v d i a  2 

d' miud o~udswirlun^~n~~ns~u'i~un'us~u:~i~a::vii  2 rmiuf!$u 6~urvqurniuCI 

ddo~n$~iro::duu?~~urn^nd~~u~udn'u~~ndirniun"~~~~'Lnn~ 

uonoin n n i  ~rn:diu~u~unisuud~~::~~u;dmm~unis~auhus:vdid 
a d  w u n v h  k i l q d m n h n i y d u q  SnKqu~du Syv in ian is rdo~  ? n v l i w u o ~ ~ r i u n i ~  

n i s u u k  s:6un?ir~~~oo'pluodnis11tadd rfluh dd~f lurv~l f l~?iurd~lu 'bu~f:v i i~  
a d  w u n ~ ~ d n z u v i ~ l d ~ d i ~ i u u h  

1unsd~szuzii~~flu~drssndonis~n60ufiiuu"~ f l m s ~ i ' L d q d r f l u  - # a d  ~ ~ n n l ~ ~ f i f l n d i  "distance decay" v~oni~e(d~(iuwumcv.jidwunnnnd~dostu::ii~ 
' a  d ~Qiuuu a~a~nab4'6+;d 



I 
d d ain i r l  d f l & w i ~ q : a n a ~ o d ~ g n a u ~ ~ ~ l d d $ u 1 1 6 y n ~ o  

~ r l ~ ~ r j q t u j n ~ 5 r l  j r i u ~ u ~ a n ~ ~ a d ~ ~ ~ u i ~ i i n i u  ~~f i i rnain~riuuuuwud~~'p~~ou~a~~ 
Y d  na 95% Y Q J ~ ~ & ~ ~ ~ ~ * ~ ~ ~ L W ~ ~ I W L L I ~ ~ J L ~ Q I W ~ ~ T E ] ~  3 (umland) L ~ J  ( r a i ~ f i i r i i n  

niwuinsclio w E m 5 ~ 6 )  d ~ r i l u r u m r ~ ~ ~ n ' o d  ri lo~u"u'b~u'l l"sni~~~ h s ~ o c i i $ i ~ a i n  
u t: ~ d o d d ~ r i i l n  h ~ h u ~ i l u n ~ u i n ~ c l ~ ~ w ~ n n ' ~ n ' n ' u i ~ o ~ ~ ~ t 6 1  n ~ u u  distance 

decay ~ J ~ ~ ~ ~ Q ~ I ~ ' ~ ~ ~ ~ ~ O J ~ ~ D ~ T T U W I J L Q I ~ ~ ; ~ ~ ' Q  



d 
(3) n~rdTan~~no:khunsnua~ (Intervening opportunity) 

L.fluuu?~nuo~ Samuel A Stouffer L ~ o ~ i l d ~ ~ l ) ~ n i ~ ~ ~ d ~ u o ' i ~  (migra- 

tion) ~ J Q P ~ I ~ ~ I S ~ ~ : ~ I ~ ~ ~ ~ I L ~ ~ ~ Q J L B ~ < ~ R I ~ ~ ~ ~ I S L ~ ~ Q ~ U ' I O  (viodfjliuwirb 
I d ~ e ~ i i ~ w u n )  ~ ruo ld  stouffer ~ ~ u n i s ~ n d o u h o u o ~ ~ n n a u a : r r i i ~ n q ~ ~ i 1 4 1 u ~ u  

Y d d  y m a d  ~5iunid5inri os:viirwunnRivuns:ud.rwi~utflni~~~ u~~uCu 'ban i rn i~  

~fls~~iiauoddfi~uw'ua'sr~iidn'u ~ ~ ~ a : ~ u ~ d ~ u t ~ n i ~ n ~ ~ u ' i u ~ u ' b o n i r ~ ~ u ' i ~ m . m  
Y dd d Y d &  ~~atuotwunouno Jsrcliid 2 wunuu niori i~~durnujd A ~~~n~se~udfihwira'r io 

~ u c l ' ~ ~ f l ~ % ~ ~ a a f i n ~ h ~ : ~ - d i d ~ n  x (uvddrfi~iin8ufii) LLa: Y (~nnulu~ionsin) 1% 
rd ad' u nsfirii? 'bonirni~unsn~~ad njrfusr~udfitiuwirna~uunu 2 JaCuusnCio nis~r4u 
I d 6~niroa:nir ua~n~iumuisn Iun i~ 'bou~~us:~~~~wun ~??uIuzd B ~ i o i ' b o n i r ~ ~ i  

ad'd unmur~rfiauun z (~u~iu:~flu~rv~~fii~~mCucl'~) n.r:ubuni (v!odfi bGua') 
d s : d i ~  x n'u Y o:ana,v,uodain z a$n6 Y (naln)uinnii 



\ 

~ R W ~ I U ~ ~ S ~ M ~ J  (transportation network) 

"r$unld'' (route) wui uiiJrru?rbai~ud~du?a:~iid 2 pa ~uumtd " l f n d l i i f l "  

(network) o:da:nou6?urt?unid 2 mutuld ~~udnRrr~?lun~aRiida:uuniaYuido: 

r6onriiwua r~u~idr~a?rrdn:rr iwriuau~nu~dli iwuania~i~ rflu~nadliiun'ufl$drrd 

Iran 6 ~ o : d d n ' o i n d a : ~ ~ i ~ a a " ~ ~ ~ d ~ : m ~ d i t  q d~niahuir~u~n~t~iuo:rfluwn 
% d  d p l v  ainni~riu~riunitrBouIu~Iwli  7 ~gi!dIuwumtur~ur~uni~~tjuRi 

niar f iwuai ia :~f idr~uni~w~~!d odid!a ~ ~ n : d l a ~ u ~ a u ~ ~ ! d n a : u ? ~ n i a  

n'nfiulo1:~iialua:6un"~~du luua:dn~a~i~vwurliwualna~?jiunia~ui~o~r~~unia 

~aldooin$?unnid rrdn"oio~n1~rrnan~~11~6alu\~oinn"o~duritbw~:uitr~uni~~u 

Inatlh a&.durldunir 

r~aZniard$uuudntluiiannum~rfia~~iio~5au"u LY mdtuo ~ihrriunionia 

~~i~mu~amuw~d~ud~num~d0:~jlja~mnar~uuin~u!6 ~ a u h u ~ w ~ ~ n o : r i l u  

w n a i n n i a Z k g ~ ~ o ~ G r r a ~ ~ i u o i n a ~ ~ u a ~ o u f i i  uow uwr$iui niaow uw&doi~urYu 

niar~uuot ~a:sinminni~r~amiudn5n"o:r%i!d~ni! 
2.4 at: ~ d ~ u r ~ ~ d a ~ ~ i r r ~ - ~ j n i a ~ l a ~ ~ n ~ i ~ ~ o d n i a ~ d a : s i n a d r u ~ u u u  da:lntniw 

Ipl ni3wind r ~ ~ $ u ~ : r l i ~ ~ f i a n ? i u ~ ~ d n i a n i a ~ o a ~ t r ~ u u i n v u o n  rwntd'ruialuni 

m8ouhur~irrn:aonoinnmZuin~ ~n:ds:ainaAriu$uii$~l~r~annucio~nia 
~3uni~ri?u~nnnuin$uh u 6d~u~dald!6~inisw"wui~"ao~ uiulna~diudoule~lu 

d d' r~eilnnmwu~uu az r% i~~n ia r6ugd~d69 ion ia~u i~ \~d  7 $%in q~~n~n'io:+n;t~~ 
d d a  r f i a g d a ~ 6 d a n i a u u r i ~ r ~ u d a ~ ~ n r w n : ~ d o r ~ u r ~ n i ~ n a n o t ~ n i a ~ ~ u i n o u i f i a  

na iurro~~~~dwi~ lu iw"a~da 'ud~tr~uniddo!d~n~ou 7 
t d '  n i ~ ~ ^ n u ~ i i r ~ u ~ i t ~ ~ ~ u b ~ d ~ ~ d n ? ~ b f i a ~ u w ~ o ~ ~ u u  Y ucugo$u 3 da:rnn 

!6rrri ijq$uniduan ao$unidnu rrn:naix~!d rb~iuou lau~oCuu~ndaniaK~lu\o 

Rii~~Guni~lwd!A~ri n i a r ~ u ~ u ~ a ~ d ~ o i a n ~ i u 6 ~ t n i a n i ~ ~ ~ i ~  an:nia?uffiiiitwal 
eY d d  oinni~r~ubuda:wi i tw~nrdo~6oddnia~rna i :M ' r r~? i i  r~uni~Iwaiu"uI.j;wnmou 

d d  n d' r m u n i d r ~ a w ~ f i o ~ d i 6 u ~ u ~ u n i a r i o ~ ~ i d - ~ i ~ ~ u n i a  ~ ~ n : w n a n r n a ~ ~ u i n n i i ~ n ~ ~ ~  

i a u ~ a ~ u n u d o n i ~ 6 a f i u ~ o ~ f i d b ~ u ~ i ~ ~ w d ! 6 b r r i  d o d i ~ a n ~ d n i  uniw (bdu~niw 



IJ ii dar~n~d~i3u~dm.rn) Y'odin'nni~~~aw~Ro(~dunia$o~~.a"~udaz~img~uin~Au~d) 

Y'oBin'nni~ni.niio~ (~dunir aiidnidb$i~d~ub~mddniari oniai~udaniudiuioi~) 

~ o d i n ' n n i c ~ n n ~ u ~ ~ ! ( r d u ~ ~ m n ~ u ~ ~ ! a ~ ~ g a ~ a 6 o ~ f i i ~ $ i e i n ~ i a  dr:~nm.rii&.q 

aaonou~din'nri~nu?'~u~aau(bduniarioaiid~~dciluLfi~~ubYm~u%ud~tbiuriu 

~io$oadnia$ana ~ u a i m a n i u ~ ~ o ~ n i u d ~ i ~ ~ n i a ~ i a u i )  rau$u niaer %Rule 
P w rri7abriwnidad~od~niada:biitbriouii~e~uu~ndJ'i~sa'nuinnii~e~uauw"ao~d 

b: Y o ~ i ~ I a i i n i u n i a K ~ ~ ~ u j 8 u ~ u n ~ i u I ~ a r i u o u i n n i u  Mau~~airntJwn~i 

LIRE ~ a ~ ~ u e i n n i a ~ i i ~ ~ ~ u n i ~ u " u ~ ~ u i e i n n i a a z u i m n i a u  daIri~~riuouii w a d  

~iin8ue5aer~ilddniudnimwuiuuinriou~~ualn uamiwinwa~Bukniy 7 Glanin 

a:biin8u~n'uinn"~rv~i'bc;inia~~~'bedn~iubduabbaJ"ii1onimod~a~~rgabdun'u i i i o r i i~  
d z ~dunqiu~ilubl'kd wanouunwnid b ~ ~ w ~ ~ i o e ~ c i i n i a a d ~ u a i i d n u u n i u ~ r w u u ~ d ,  

Fid 90% udriiwinloniader~~nn~iuldn~~~uarrionidiulunm~ugaai~ nis 

e ~ ~ m ~ ~ ~ e ~ j i ~ ~ o i e ~ ~ ~ ~ ~ i n ~ i i u ~ d u h  ~ d a t e i n n ~ i u l d r ~ r i u o u d ~ a ~ ~ i l ~ ~ d o i a  
r A' rlinunl~rd.a'nl6ii w a d  L A ~ ~ ~ I U O U I ~ ~ ~ ~ L O U Q  e l i d l a  <~$unia6nRu~ee~11~0 i f i~ 

"naiutAulq Y a~nmrcjKn'nila~ilu&Biy 

U ¶ ~ ~ ~ I A O J ~ M ~ I U ~ ~ Q J  Taaffe (Taaffe's Network Model) 
d d bw onotbba~d~~b~u~d~dbruu~o~~n~~diunia~uddddniabdiuubbdad~dmi~ 

niarqsi v i s o r ~ i u u l J m i u a e ~ u n i a ~ ' ~ u - ~ ~ ~ ~ a w ~ i i e  ludderl+uuudiaa~~od Taaffe 



I 
i TruyYn 3 i Tauan 4 

d d  t: .rzezn I rZlu.r:n:uoc wviirioviocdull (local ports) aerrdnrviil5auuuano1n 
Y  dd ~ e ~ d m u i ~ o h n r i o h r o ~ n i ~ u n ~ 6 ~ ~ ~ a  kvukiimrio~uwuna~oljfnru'i~d~insiuh 

Y d  I 'd iCmnin  w un riau~d~~il.r:lnarlainni.rvuu~~u61 ($drieoon u n c ~ i  ru'i) 4 
Y d  

viifioa:t?unjidu L ~ R W U ~ R P U ~ U ~ P J ~ I ~ ~ D  (port hinterland) lu.rrll:d 1 tni.rvurid 

~u6iciiuvii~~orrdnr~~~da::dra'ou~dod~invim~1u~idni.r11u~ ni.r i imdo~uf:~4id 
I 

A' n i . r ~ i n i . r r n u n . r r r n r ~ n ~ ~ : : ~ ~ ~ . r ~ ~ i i ~ w  U ~ I U O : L ~ ~ L R ~  qiiqn"dnif ~ ~ Q I M L Q  (self- 

sufficient) l ~ 7 : h v d  / 



d Y  d T z u z n  2 nrbfim~ubuodniaw'wui~~uab8uniduudd~% penetration line b01: 
d anb~i~d1ubummou1u~au~dn'uni~w'wuib8uniduuci~nidum%~ub~d~:~~idbdod~ii 

Y d  ~ u r c i u n i ~ d ~ ~ i : ~ m ~ i ~ ~ ~ u w u n m o u ~ u t u ~ : i i ~ m ~ ~ t r m m d o ~ i n i w  o inss~sus i~  

uiI3ds:buad ~dud i  wawiinainudodrbiuiddoan nisr i imr8uni~rtrdi~a:r l i~nis 
d b : Y  d' usiunis~di;u~iuoon~dmi~bbuab8u~idni3~u oa:Iudujiunm~~uua:biim~usu 

w d f i  bin q rlitruin~dugudsaunu bba:n~:aiu?u6i'b$bumou q (urnland) ~uimbih q 
Y d  hub8u~idnisuuddni~u n bdous : t r i i d  bdodviidw'wuiY"u a:rli~H'rumwun 

Y nou~uvodviifia (port hinterland) ~ u i u ~ u d i ? u ~ d n ~ ~ i n ~ d o ~ v i i a : d w a w i i m ~ ~ u ~ u i s  
Y  uinvuainuanisusiuhvopni~uudd ~a:~~odYiidid 7 d a u ~ t r q j ~ : ~ 5 i u n u i n n i ~  

t d a ~ v i i  rawi:fio~dua~ uonain~uin8a~viid o$u~ i  badl6bd"ruu 6iunisuudduin 

n i i r ~ a ~ r i i d u f i ~ : ~ n a i u r i , i ~ ~ ~ m I ~ u i n n i i  ~~ndnisud~yirCu~fimY"un"~:rli~$~d~~ 

viidr~u~d"ruulriaia bb~d~u~6do~d'bunid b~~aqfia 
d T z u z d  3 bgu?: U:Y ad "nlsb~~ulLIdlnsddiu' (network interconnection) h u  

Y d  w d ,  nmwunmaulu8~uir~uuonainn'ua:do~ \ 7 i i n a i u u i n u  ' tunin~dld 
Y d  ~ ~ d a : ~ d ~ ~ ~ i i a t m u i s ~ 1 ~ ~ ~ n ~ 6 i i n a ~ u u i ~ ~ d ~ ~ ~ u m w u n m o u ~ u u o s ~ u m ~ d o s v i i ' b m ~ ~ ~ :  

nui:nudp (~~din'nbawi:uidb~odviib~d~ubbdri~u) 
Y d  1us:u:UI~u mOJ1dnaidua~w un mauluarwiplui~Lii~sam~~aiauldn'unis 

~~ubma r i i ~ d o ~ d o ~ u o ~  bd~d~i i 'btrd (~dodvii kdnaiul&d?su) oa:~ciuni~nisuutiJ 
Y d  aingudrtrdi&~o~$u5nis~~riwunsou 7 fia:usi uaonld 

ed c: U Y  d  gusn d ~ d ~ i ~ ~ i d ~ ~ d b ~ ~ ~ ~ ~ ~ d d ~ i ~ b d ~ d ~ i i ~ ~ ~ I 1 i : ~ ~ b ~ ~ d ~ d ~ ~ ~  

m o u l u ~ u a : ~ u i u h o o n l d o d i ~ s a m ~ 4 a ~ d o ~ a i n ~  tu ansna~~i~mfuubns~diu q q 

nisuu~\~dfii&wiuuiodi~aamb4a Iusr u : d ; d o ~ d r ~ u b m ~ ~ b ~ a ~ n a : ~ ~ o ~ d o u u " i ~ ~ i i ~  
Y d  ainnir~d oa: lmi6od ~b.li~u'un'uIunisI$u"rnis~um w unb ssou 

d T z u z n  4 ~8us:s :dr i innnurdaubu~s:~~~~~a:~~ i~~do~v i i 'b t r~  ( ~ d o ~ v i i d d  
Y d  dnaiul~ildiuu~trdo~do~vii'ou) ~a~s:tr i i~~do~ri i tr&n'u ri?o~IuwmrtunmouIuuo~ 

d d d  ~,dodri idu bmutdo~nou1ud~trqjd~na:~618uni~nisuud~~m~~m~~a:~~un"~gm1~uciw 

ua:~mdaiuni~uo~nisuud~~dfiuituuin~~m6au 



uiou~w8ou~uniruinflu (Irioia~~unainniil2iam~ou) Lsoiiunisuuciod ~fimiufi 

a r ~ ~ o u l u o < u ~ u ~ u u ~ r ~ u i ~ ~ r i , u u i n ~ o ~ u 6 ~  a ~o~l6ainn~1uwui11ri,u9~o~~#un1~ 
(route density) do~6~rrin~iuui~~oob~un1~dow~i,~u#ud aarn?iuwuiuriuuaonis 

Y d  
a n a s  (traffic density) do~~~rifiuinm1~'b.a'u^sn1s~ud~~o~ri~uwuy1 

~doooinnisKm1u'bar8on b#uni~mu'bmm~~it~a~1~u~m~~6u~oon1sr~'~u1 
e r ~8u~nsoiiuniruudooio~d k~unis5~nsir~wannis1unisn'nGu1n&nd1~8~~du 

ds:~n"u~niydar~ild~n~iu~u'ila~::wi~~lns~i~an~s~ud~<un"~nss~~su~fi~d 

~ u n d i o f i d m u ~ n i w ~ ~ 8 1 i ~ n i  

d o  ~ . j , l a w ~ n n i i ~ o u  oondkh.da ludda:? L R S I ~ ~ T ~  u'b.a'nsril,#ugiu 
a1 u d  

dCmC~uSmiu~uao 2 ~ i o o f i o  x as: Y I L R ~ O C ~ Q J K ~ P ~ I O ~ I ~ ~ ~ L L ~ ~ L ~ V ' ~ ~ I J ~ I ~  
~uri~~$ao~#unio~#a~stt'liio 2 ~iotd kt'l~nn1s1unissiniiu1abmuM"~l11l61~ri 

a: d n) wKnninrurnio~un~n (minimization principle) ~ ~ u w ~ n n i s 6 ~ a i s c u i  
db: d Y ~ 8 o n s : u r ~ ~ m ~ m s r w ~ i ~ ~ i o ~ n " ~  2 d~nisfli~u~~#uniolu9$nw~ruu~na1narv"l1lfl 

6uyuni io~i7odidqmb~,~~ ~a- f l i~ f ls toena1n is~8 tbn i~ fzwi1~  2 ~ ~ o ~ h a d ~ m  

doatv"likfl6uyuni~~udodid~m6~~ 
b: d odidsfiniu l~diriluds:urnio~ms~w*so~unqnsmi~o 2 ~dooo:~i lu 

r#uni~d6uyunisrio~ii~diCl~m~~uoId ~ d ~ o a i n ~ [ i ~ n i o & n d i ~ o i a ~ o ~ ~ ~ i u ~ ~ ~ i m  

~~iodv"lilw'6u~unisrioS1o~ouinldu ntLaRiu JJLYI ~~m~i ja~d i jd~z~ inswui~~r i ,u  
dY ddcr cY nnwunnunisrianisiiu Y R Y  n ~ ~ ~ ~ u ~ ~ ~ u ~ ~ [ r ~ ~ i o ~ ~ n d i a ~ ~ ~ ~ ~ . ~ ~ ' b f l s ~ u z n ~ o u ~ ~ ~ u  

~~df io ia~m6uyunisr ia~ io~~~6u1n 

Y) w~nn151d UJLUUL#~MIJ (route refraction) LA o1fl6u~uni~~udo(ilo 
db: d 

r i ~ ~ u n i s r i o ~ i i ~  Aid Cm ~ d ~ ~ a i n n ~ s ~ j ~ ~ ~ ~ ~ n i ~ n l u n ~ m l r i ~ i ~ i l u ~ ~ r i u ~ u n ~ s  

r io~i ioar~id~m~f luo'hJ knd iqu iuh  uarluulons~~nsi6111udod unndiorhdu 
db: d 

~ ~ R L L Y  md b#unio w i u ~ ~ i l ~ i i ~ i a ~ i Z ~ ~ # u n i o n ~ u n q m l r i l ~ ~ i l u ~ ~ u n ~ o d K m n ~ ~  

~ u d ~ d i d ~ m 6 ~ o  & ~ u n i s ~ i ~ u m ~ ~ ~ ~ 8 u n i ~ 1 u n s ~ 6 ~ n ~ i ~ u ' t ; o ~ 1  LBUV!'QJL~BJI~ u 
b: d oonldain~~u~nitds:u:uunqm 



a d -  - nsmnoolsiiiuui~uo1noii~n'u ifao Li i~~du ~ I ~ ~ : R ~ M M ~ L ~ ~ I J S : ~ ~ I J  
x ddot)uuuduiiulwd n'u Y ddo ~ d a i u h ~  o ~ r n i m j ~ ~  inmew4ir 2 pn&nt~~u-~id 

ad 9l k ( i7uui~s:wj i~pn Y LLR: z ( L B U ~ ? J ~ T J U [ ~ ~ ~ ~ ~ ~ : L R )  ~ : i in - i i ~ in  z I d  x 
u z u u  (~ilud?~duuidnwun) nduuninodnis~~i~u~uiiuui~di~nn"n~sd'il:uui~ni~n:~t3 

1Jiuind~nut3ruwci~ni~u nlJifio udTn riunius:wii~ x n'y Y t ~ n ? s r ~ u r i u n i ~ d  

~ds~~uuaonldlu~-n~m:ddni~uui~ni~n:~t3l~iuind~n~l~ld~~o1s~in x I d  Y) 

a d  u  - nsmnnuyunisrio&d~~~~ndidn'u niadw~dunise~7~ouudtiiwinlil 
uu?nido1s~o:6addiuud~i~~t3:1~id1:~iudd6uyunisriodid~:~d~uuin nduuod 

~ i ru ld lda:d i~c i?u6uyu~n~~inu~d u~~uu~~?~iuni~~daa~i~a:vc iunmiauA 
d unudqnuo~~~rldi~wo~Ji6uywnisriadi~t3nt3~ 

n) n is&dnid~da~n~dwuisl~duf  nis~#u5nis~~uindBn (traffic sewing 

function) nis~d ~ ~ ~ u u r h i d ~ ~ n ~ d a i a f l i ~ d ~ ~ ~ ~ i ~ d ~ u ~ u o 1 d n i n w u i u ~ i ~ : d f l . a '  

u f n i s w u i ~ ~ u ~ i  u6uuindd~~fli~~dst~sad0innis1~idnidw"u~uii~~u6uuin 

~ ~ o ~ a i n h n i s d i ~ ~ i l u ~ i u n i ~ n s ~ ~ i u ~ u ' i l d k n o 1 d i l $ ~ u i u i ~  nisfffi~iirrbriin 

dsthaduinrin uoitiitd u~~~u~~iuni~oanld~~uo1d~tdfl.a'w1.bi~~ti,ul6ii~:~ilJinis 

Rfi~ni~rialJi~iinds:'bsdaLii~$ueii ~ d l d ~ ~ o 1 l ~ n l ~ i f ~ ~ ~ ~ ~ t L d ~ d ~ ~ ~ ~ ~ ~ l d ~ ~ ~ ~ d  



d 
wlmourmu (cost-benefit analysis) ~ I H ~ ~ ~ u ~ ~ ~ ( I J ~ ~ ~ J W ~ B I Q ~ ~ L ~ ~ ~ I J L B ~ ~ W . , ~ ~ O -  

d 1 u li~nu-i~r;~u7mkau) +.~rii&uyu ( . ~ ~ J ~ ~ ~ ~ J ~ ~ ~ ~ ~ ~ I J L Q I ~ ~ ~ ~ ~ ~ - ~ J ~ ~ - ~ J L L ~ ~ B ~ U L ~ U ~ ' ~ )  

vl?old ua:~inini?~niurru? bbv'un1~1~'~ion~dofii~um~8uni~oin~m~h\d~n~m~it, 

6 o : ~ ~ ~ o n u u ? n i ~ d ~ u C i i ~ ~ n : ~ ~ ~ ~ s 1 ~ n m ~ ~ 1 ~ ~ n t b ~ ~ ~ m s z ~ i 1 ~ n 1 ~ b ~ o n d i ~  7 ad ids  

Y ~ ~ i u ~ w ' w h z . u l ~ i ~ ~ w m ~ w ~ g ~ ~ " ~ ~ ~ ~ ~ ~ a ~ ~ ~ u n ~ s a ~ d ~ n ' Y f i o n s s u n ~ a  

~ ~ s r g f i o  

o n i s i i i ~ u n i  &I 
# A  uo~R~nssuni~rnsw~fialuudnzrunwun n i s ~ n u i i i ~ R ' n w a ~ ~ n s ~ R f i ~ ~ ~ n i ~ ? d ~ ~  

n ~ i u ~ 1 6 ~ i o n i r d n w ~ i i m a n i ~ ~ s u ~ i i d  b ~ I n s ~ a f i ~ u o ~ I n s ~ l i i u n i s u u u ~ o i a  

$ ~ i s a i l ~ ~ i n  3 &wa:6o 

- n? iumulsa~un i f  Lu'iflJ (accessibility) 

- n?~umuisn lun is rdauh  (connectivity) 

- n?lu?n?u (circuity) 



n) ~ a l u r n a J l ~ ~ l u n l 3 b ~  (accessibility) 

n ~ i u r n u ~ s n I u n i s ~ ~ ~ i i J  u u i  ui i~nq~u~tnqnIunis~nBau~' i  u s t ~ i i r ~ v ~  

(node) $14 q hdns~diun~.ruuciJ uci~:lns~liiuo:!naiurnu~sn~unis~u'~fi~brnndir 

KulmoAnaiumuisnkniiao:!uinu"rara'au~saK~~~~msn~~~~a s:u:dirstuiir 
8 - 8  A 

?ncilr q u u ~ n s a d ~ a n d ~ u u  ~ ~ ~ ~ b ~ ~ ~ b ~ ~ : b ~ l ~ ~ ~ i ~ ~ ~ ~ n l 3 b u ' i ~ J 1 1 ~ ~ ~ ~ ~ ~ d i ~  

~uito:'b~s:u:ni~~::~ii~~niluun'n t u o : f i ~ i s m i o ~ n n i s i ~ ~ u y ~ u o ~ I n s ~ d ~ u n u u  

u n d n s d i  uni~snldciolrl'u" 

ln rd l i i  a n i ~ u a a ~  

1 

2 

3 

4 

5 

- 

31 

24 

34 

51 

1 2 3 4 5 6 7 8 9  

51 

24 

27 

17 

- 
---------. 

, 3 1  

- 

16 

26 

24 

25 

42 

6 66 49 

51 7 

8 

24 

16 

- 

10 

27 

66 

49 

42 

32 

25 

58 

34 

26 

10 

- 

17 

42 

35 

58 

51 

35 

25 

42 

- 

57 

57 

59 

43 

33 

50 

57 

32 

25 

57 

- 

36 

38 

22 

12 

29 

65 

58 

9 

sau 

Accessibility Index 

44 

37 

59 

36 

357 

39.7 

43 

38 

294 

32.7 

33 

22 

219 

24.3 

50 

12 

189 

21.0 

65 

29 

265 

29.4 

58 

44 

380 

42.2 

- 21 

37 

363 

40.3 

21 

386 

42.9 

- 

239 

26.6 

2,692 

33.2 



a i n n m o ~ i t  ~u ~ ~ I n . r g ~ u n i c ~ n ~ ~ ~ ~ m : n i ~ 5 n \ ~ ~ g n ~ j i t b  (node) I n w i i  u 
d E  d d m: 9 gn Ci1Rirm~~u~eim:dad (cell) Y ~ ~ ~ I s I J ~ ' Q ~ : u : ~ I ~ ~ R u ~ ~ ~ ~ : ~ ~ I ~ ~ ~ ~ R Q o I  

C C d 
nR'a~nicmiuuu~m~~~m:~~uau~u ~du~uIns~41uni~wm~~~:u:~i~~un~n~:wi1~gwd I 

t: d {ugnd 2 n'a 31 l u k  Iuuru:A~:utrn~~un~w~:wii~jw~ I om: 2 uJn.rddiunic 

anldn'a 43 run" 

\ 

d C d 2a ~ u a ~ o i n ~ m ~ ~ ~ m ~ u ~ ~ ~ m ~ ~ ~ m ~ ~ ~ u a u a u ~ ~ ~ ~ ~ ~ o i m : g ~ ~ : ~ ~ i n ' u  IUIIUOJOY~I 
C Y 

Lawl:~mnUmlu~~u?md~~dLL~m:j~  LL[i?diwm~?~~~ll6?~dlu3u~erwlu (node) o: 

~6~~unbJn~1umuimhni3~u' l~d  (accessibility index) Y~JlLd~:~n$tb LLmrfiidi 

6 ~ ~ ~ a d u o i m : g n k n 6 j i ~ ~ ~ u n ' ~ ~ ~ d ~ ~ ~ ~ 6 ~ u 4 i t b ~ u j ~ w ~ u ~ : ~ 6 ~ ~ u 6 % ~ ~ ~ i u m u i ~ n ~ ~  

3 

4 

5 

6 

7 

8 

9 

5?u 

Accessibilitylndex 

26 

35 

43 

66 

55 

67 

50 

385 

42.8 

17 

26 

34 

57 

46 

58 

41 

322 

35.8 

- 

9 

17 

40 

29 

41 

24 

203 

22.6 

9 

- 

2 6  

40 

20 

3"L 

15 

203 

22.6, 

17 

26 

- 

23 

43 

55 

41 

282 

31.3 

40 

40 

23 

- 

20 

35 

55 

336 

37.3 

29 

20 

43 

20 

- 

12 

35 

260 

28.9 

41 

32 

55 

35 

12 

- 

50 

350 

38.9 

24 

15 

41 

55 

35 

50 
- 

- 

31 1 

34.6 

2,652 

32.7 



a i n ~ i n ~ b n . r ~ d i u n i ~ ~ ~ a ~ w u i i q n d i n a ~ a m u ~ ~ n ' b u n ~ ~ ~ v " ~ f i ~ a ~ n d ~ n  
w d '  d 

iioqnd 3 UR:: 4 d~Ci in%udi in~a (24.3 LLR:: 21 .O a i a P i h )  ~~nrO l i r7a i f~ ia inm imd 

bnwiiumd.mddfia:~6~~~du~fiuan'u~do~~7nCi1~%~n13bu"7d~~o~~m 3 URE 4 i61  
I 

d iqn  

' b u n . r ~ n i s ~ d ~ ~ u ~ ~ ~ u ~ ~ ~ d i ~ b n ~ ~ d 1 u w u d 1 C ~ C n 1 ~ ~ ' U v 7 1 f i ~ ~ o ~ b n ~ ~ Z 1 1 ~  
d w  cr 

YllJMA7d = 33.2 ' b w m ~ n n ' l l u n i ~ ~ u " i f i ~ ~ ~ ~ d ~ n ~ d d ~ ~ n ~ ~ f n ~ d  = 32.7 bb161~dlbfl3ddl~ 

ni~.rn~do:Bn~iumai3tl~u"1b~~6find1bn.rJ2i7un1~~ nadb~ndhu 

Y) n m ~ m a i m h n i ~ ~ d o u l ~ ~  (connectivity) 

n a i u u i u i r n ~ u m r r 4 o ~ b u ~  w u ~ u d ~ n i ~ d u c i ~ - . q n  (node) ~ u b n m i i u  

bdoabudfi?n~ul6~bw"ud'bn i ~ ~ i u d ~ a ' b u n i ~ T m n ~ i u m u i ~ n ' b u n ~ ~ ~ ~ o u b u ~ ~ o ~ ~ ~ d ~ : :  
d'u dl qnunnoni~diuaunisbdo~budbn~m~d3::~d~d9n6dnd~an'uqnu { d ~ u n  uli?Ji 

diuaua~~~nub!sunirs:wiid~ndid q ~~ofi~inciodnis~d~uub!uuna~uaiu~sn 

lunisrdoubuau o ~ ~ . r n i i u f i ~ i n ~ i u m a i ~ n ' b u n ~ ~ ~ d o u b u ~ ~ o ~ ~ n ~ n u u b n ~ ~ d ~ u u ~  
d . ~ ~ ~ ~ " ~ L L ~ " ~ M I ~ L Q R L I  I 

,Ad 2.4 ~ a n u i n ~ u o n ~ ~ n r l o u l u n i ~ T n n a ~ a m u ~ f n ' b u n ~ ~  
M$nni.rcio~ iI 

f l i~unW N = diu?uqn (node) ~ u ~ n u d i u  

d i u a u n i ~ r d o d u ~ ~ u n ~ ~ ~ ~ ~ n d ~ ~ u ~ d ~ 6 ~ o ~ b n ~ ~ d i u o ~  = N(N-1)/2 

diuauni.rdoubucbn u a s ~ ~ ~ ~ n d ~ i l u l d l 6 ~ o ~ b n ~ ~ i i u a ~  = N-I 

M L = a iuau~doabu~oia 

korhordu nuqRiik~~ditlni;l~1na~bba:n1~sr1~dd1~~~~d1 (node) b r i i r b  

= 9 qn u~:diuaudoa~udo5d~odbnddd1un1d~flad = 1 I ~uum:ddiuaubdaubudai~ 

~ o ~ l n ~ ~ d i u ~ i ~ ~ n l d  = 9 

. l un~ r i rd  rii N uo& 2 i nw iw = 9 

L Y Q J ~ ~ J J ~ ~ ~ U M I ~ W R ~ ~  = I I 

L Yoshsdzjlunldsnld 9 



9-1 
~n~flufoua:: 46 = r I .o% 

~ ~ d ! ( i i i h s ~ d i  u n i ~ ~ ~ ~ ~ i j i , ~ ~ i n i s i % ~ u l u ~ ~ ~ n i i l n s ~ d i u n i ~ s a l l l l  
- 8  d n ~ u u ~ u o i l l i u u m ~ u n ' u ~ ~ ~ ~ s ~ ~ u i i ~ n ~ ~ ~ n i ~ i ~ ~ a ~ ~ n ^ ~ l u l n ~ ~ i i u n i ~ ~ ~ a ~ r i , i a t ~ ~ n i i  

ad dlud I Jns~d iun i~aa ld  ~liidsn'niu~ndouuo~~aunnoniadin~awi:nisdaulutLu 
nsd~riitufl11dlli~6fii~oiniab%ou~ud'bnu6du (ddoio58nuin) u7fiaiaaiih u 

n) flaiuqn?u (circuity) 

naiu7n-m ~u iUnd~n i~ f l i $un i~~~~ ld iOu i iu~ns~f l i l ~ 'ds tu : :n~~u~an i i  



d  
~~uaiinni~~i4iuaud~:ainsui~~nsi:~~inaiu~uw'u~~uns:~~unis~n~ QU 

~ u u d n s ~ d i  unisuukd11$1'~dsin~ Q U~ULLY u4i RQQ r r s r~~uda  (gravity model) d~ 
dsrqnn'uioinn~u~rrsQlGudaauarI~n 

"U a' r~uudinor&ndiad~dc~uu v?a~dr41~1unlnn.~u 

9 = s:u:dirs:~iirqn i Cqn j 

k = ciin~dln 7 
d' d  

b = r i i  parameter ~CQJ~~IYIURWULW ouan.~-~if=:u:dir~ w~ICns:uu 

n i s~n i  ouri lu~m~~rflurln 

~wu( i~o~ i f r r rn r i i  d~4iuauds:?nnsdueii:~nuinu"u ns:amis~niauhu 

n"~,t?uril u~tnuiiatdu~nu"u&fi ul ucis:u:dirs:~iirjna:rflu~dmsnei~niscnBauu'iu 
a 2 d I 

nourii.~uin ns:uunirrn~~uu'iuarO.~~nnr 

l~ t la~ni~t l~ddOi~ i ionssunidr~sl rg i io  
b d ' d  nisuud~dw~ci~fi~nnunir~~sw.~Ra~~mncii~n'u~d'bu~~ei~:~u huardwn 

~Crfinnisrd~uuudnrdi~ 7 rdu ~dr~uunisKidGn Cfbtjmcn~nssu iduuunis~diiu 

r A o o ~ a i ~ - u ~ r ~ : ~ i n i s ~ n u m a  l?~ciid~u Y R Y  
Yd z wnnisrd~ouudnruun~lu~i~uancc~:ni~~u lnudwnni~uanluui~~umoia 

tfluwnnianulurum~u un:luni~nn'yCuw~nir~uluuirruorn"oia~8uwnni~uanlu 
d d  uirrum!&rdun'u lna wan~~uands:nis~1urnci~uu"ir~flu~&.a'n~6~nisd~n~idEu~~ 

d' d a w  uuruouraunirnisuu~rwiu h a y  ~ c i i d i i u a r ~ n ~ r ~ 1 ~ m i a d i 6 u r d ~ ~ ~ ~ n w r ~ u ~ i ~ n i s  
d ' d Y  w d a  d  u u d r ~ ~ n ~ d ~ ~ c i i d ~ r u u u r l i ~ ~ 1 n n u n ~ r ~ ~ n 6 r ~ u n i ~ u u ~ r o : ~ n ~ d ~ d ~ n i s K i i l u ~ :  

d.4- qmai~n.rrurfludau\~y IuumrnnnuI+d Q L ~ ~ ~ ~ Q ~ Q ~ ~ ~ P L Q $ ~ ~ Q Q Q ~ ~ ~  hulu 

huua~wnni r~uuo~nisuu~~~uf i i ;an isd i iur i l~~n  7 l u f i a ~ d u ~ ~ n ~ ~ ~ ~ ~ ~ n l d  

rwn:lrloia d ~ h f n ' u  rnToii ~T'iuer'id~n'by~ 7 rilusiu 
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uuu~n~kunnd 4 
n u  u v dY d d Y I. dgauwumrd icwun  (spatial interaction) CioorI3 niuclR'nni~~~ocuni.r  

~u6i~df1?1~bTYrJ'u$~arunuinadic~~ 
a 

2. 'Jlnsnl7lil Interaction Matrix d ~ r d u  ' J ~ Q ~ ~ I U L L ~ ~ L ~ U U L L ~ ( U ~ I W ~ ~ ~ ~ Q ~ ~ I  

9R (node1 I ~ ~ ~ ~ ? I ~ L ~ P U ~ U ~ ~ R U ( I U ~ ~ J ~ ( I & I ~ ~ ~ R  

3. Flow Matrix ~ o e n i ~ ~ u h ~ $ i ~ m 3  (MI~?U ~fiuKu(iU) r i o ~ d ~ ~ u i u n n u  
~ l o d l e r 3  ~ e o k l l u  

dY d 
4. o e ~ ~ u i u ~ e r n ~ ~ ~ ~ o c d ~ r i u w i ~ 3 : ~ i 1 c w u n m u u u ? ~ n ~ o c  Edward L 

ullman I u d ~ ~ c i o I d t  
(n) n i . r ~ f i u ~ c u u  (complementarity) 
(U) ~ ? I u ~ : ~ ? ~ ~ u ~ I ~ ~ o u ~ I U  (Transferability) 
(n) n13f ian ia~$?~mmua~ ( Intervening opportunity) 

EC 217 



5. ~~~5uiun"~~a~~rli~san1saniaCn6~1a~~4d~!eld 
(n) ni~cr5ia tkunirk~ri 
(U) n l s d i j i ~ ~ k s a n i 4 ~ ~ ~ u ~ u 4 ~ ~ d  

t: 
6. ' 3 4 ~ ~ ~ l ~ ~ ~ u u ~ l n ~ j i J ~ ~ ' 1 4 1 j l ~ 2 1 ~ 4  Taffe n4 4 a::utaJ1'6nUi% LUd 

7. ni'1~61~sa~a~i~san~~sa?~<sani4nif%sa~ji~~~ u ~ L ~ ~ ~ ~ I J L ~ u ? ~ Y ' H ~ ~ I ~ L ~ Q Q  2 

t~~~~i~gnnirk'tsalan"~!rla~ 3 ~iYnni~adia!nii~ ado5uiu 

8. o i n ~ u ? 6 n ~ o 4 n ? l u r n u l ~ n l f  Lu'ln"4 (accessibility) ~ ~ d i % ? m 6 g $  
n7~umuisnlunis~u'in"i~~o~ttsi R ~ ? ~ u R ~ ~ Q J ~ ~ I ~ ' ~ J ~ I u o I ~ ~ Q ) ? R I u ~ I ' ~ I J ( ~ Q ! J ~ :  

un:~onci?ucji~nl~dn~~umuianlunis~u'in"~u~ndp 

3 

4 

5 

6 

7 

8 

9 

'13 U 

Accessibility Index 

26 

35 

43 

66 

55 

66 

50 

17 

26 

34 

55 

46 

58 

41 

- 

9 

17 

40 

29 

41 

24 

9 

- 

26 

40 

20 

32 

15 

17 

26 

- 

23 

43 

55 

41 

40 

40 

23 

- 

20 

35 

55 

29 

20 

43 

20 

- 

12 

35 

41 

32 

55 

35 

1 2  

- 

50 

24 

15 

'41 

55 

35 

50 

- 



9. naiornuim\uni~~daubu~ (connectivity) t o o e h  iiirtuyiiiiln.rtiiu 




