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PERMBLEDHJE

Qytetet e zhvillojné formén e tyre né kohé dhe né hapésiré. Mé tepér se hapésira inxhinierike
té projektuara, qytetet jané hapésira njerézore dhe studimi i formés sé qytetit, zbulon funksionin
antropologjik té tij, duke gendérzuar geniet njerézore si krijesa té gjalla me aktivitetin e tyre.
Qytetet jané njé shembull i sistemeve komplekse adaptive gé konfigurohen fizikisht si pérmes
ndérhyrjeve planifikuese nga lart-poshté ashtu dhe népérmjet decentralizimit, proceseve veté
organizuese nga poshté-lart. Disa forca té brendshme ndikojné né strukturén ose rritjen e
sistemit dhe pérbérésit e tij rrisin koherencén e brendshme té strukturés sé tij pér shkak té atij
vet. Organizimi i shogérisé varet nga ményra si njerézit ndérveprojné né pérditshmériné e tyre.
Ky ndérveprim, né masén mé té madhe orientohet nga rrjetet rrugore (Lynch, 1960).

Né pérpjekje pér té lexuar drejt formén urbane, ky studim vendos né komunikim disa fusha
teorike gé konsiderohen té pérshtatshme pér adresimin e kétij kérkimi. Pas prezantimit teorik
té formés urbane, nis zgjerimi i konceptit té kompleksitetit dhe ripértéritjes adaptive.
Kompleksiteti i formés urbane mund té analizohet né disa aspekte si: kompleksiteti vizual,
kohor, hapésinor dhe strukturor. Ky studim pérgendrohet né matje té kompleksitetit strukturor
té rrjeteve, népérmjet soft-it OSMnx, i cili bazohet né teoriné e grafeve. Qéllimi i kétij studimi
éshté hulumtimi i formés urbane né ciklin e ripértéritjes adaptive né nivel qyteti, kampionésh
urban dhe unifikimin e karakteristikave té pérbashkéta, me géllim implementimin né fushén e
planifikimit.

Népérmjet matjeve metrike dhe strukturore té rrjetit (densitet, lidhshméri dhe gendérsi), né
nivel gyteti dhe né nivel kampionésh, mund té krijojmé njé panoramé mé té ploté té natyrés sé
formés urbane té kétyre qyteteve, ¢ka vérteton dhe hipotezén e paré té kétij studimi. Densiteti
dhe lidhshméria ofrojné kontribut né leximin e formés né té dyja shkallét e observimit, si né
nivel qyteti ashtu dhe né nivel kampionésh. Ndérsa gendérsia mund té vézhgohet vetém né
nivel qyteti. Né kété aspekt, mund ti pérgjigjemi pyetjes sé kérkimit, qé produkti i ndérhyrjeve
nga poshté-lart, pér zhvillimet adaptive paraget njé strukturé mé té géndrueshme, sesa ato té
planifikuara. Gjithashtu, kampioné me gjeneza té njéjta, né qytete té ndryshme ofrojné vlera té
njéjta né aspektin e dendésisé dhe lidhshmérisé sé rrjeteve. Nga tre tipologjité e kampionéve té
marré né studim, indi vernakular shfaget né vlera mé té géndrueshme si né aspektin e dendésisé
ashtu edhe né até té lidhshmérisé.

Né pérfundim, ky studim ka njé gasje té re né kontekstin shqiptar, leximin e formés urbane
pérmes rrjeteve. Metodologjia dhe rezultatet e kétij studimi, mund hapin kéndvéshtrime té reja,
me géllim pérmirésimin né nivel aplikativ né fushén e planifikimit.

Fjalé kyce: sisteme komplekse, rrjetet, forma urbane, ripértéritje adaptive, lidhshméri
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ABSTRACT

Cities develop their form over time and space. Rather than engineered-designed spaces, cities
are human spaces, and the study of the city's form reveals its anthropological function,
centering human beings as living creatures with their own activity.

Cities are a good example of adaptive complex systems that are physically arranged either by
top-down urban interventions or decentralization, as well as bottom-up, self-organized
processes. There are internal forces that affect the structure and the system’s growth. Some
internal forces affect the structure or growth of the system, and its components increase the
internal coherence of its structure because of itself. The organization of society depends on
how people interact in their everyday lives. This interaction is largely driven by road networks
(Lynch, 1960).

With the intention of wading through urban form, this study discusses a couple of theoretical
frameworks that are considered appropriate for addressing this research. After introducing the
urban form theoritically, the concept of complexity and adaptive resilence is widely developed.
The complexity of urban form may be analyzed in some aspects, such as: visual, spatial,
structural, and time complexity. This study focuses on measuring the structural complexity of
networks through OSMnx software, which is based on graph theory. This study aims to explore
the urban form in the cycle of adaptive resilence at the city level, urban samples, and the
unification of common characteristics, with the purpose of implementation in the field of urban
planning.

The first hypothesis of this study is supported by the network's metric and structural
measurements (density, connectedness, and centrality), both at the city and sample levels.
These measurements allow us to build a more comprehensive picture of the nature of the urban
form of these cities. Density and connectivity provide a contribution to the reading of form at
both scales of observation, both at the city level and at the sample level. While centrality can
only be observed at the city level. In this regard, we can answer the research question by stating
that adaptive developments produced by bottom-up interventions typically have more stable
structures than the planned ones. Moreover, samples with the same origins, in different cities,
offer the same values in terms of density and connectivity of networks. The vernacular tissue
manifests in more stable values from the three typologies of the samples included in the study,
both in terms of density and connectivity.

In conclusion, this study has a new approach in the Albanian context, reading the urban form
through networks. The methodology and results of this study can open new perspectives, in
order to improve urban planning in terms of implementation.

Keywords: complex systems, network, urban form, adaptive resilience, connectivity
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1. BAZAT E KERKIMIT

1.1 Sfondi i pérgjithshém

“Moria e formave éshté e pafundme: deri sa ¢do
formé ka gjetur gytetin e saj, qytete té rinj do té
vazhdojné té lindin. Fundi i qytetit fillon kur
format shterojné larminé e tyre dhe shpérbehen
pa shkak.”

(Calvino & Weaver, 1974)

Qytetet historike, né kohéra kané treguar se kané pasur kapacitetin té pérthithin transformime
té suksesshme pa humbur strukturén e tyre. Parisi, i ashtuquajturi kryeqyteti i shekullit té XIX-
té nga Walter Benjamin (1937), ka mbijetuar né kufijté e tij historik dhe ende qyteti e ruan
karakterin e tij, falé strukturés té krijuar nga Baron Haussman. Né historikun e qyteteve
evropiane, karakteri kompleks dhe rrjeti rrugor, i kané gjurmét gé né mesjeté, ndonjéheré edhe
né perandoriné romake. Aftésia e qytetit té ruajé identitetin e tij pavarésisht ndryshimeve,
shuhet né qytetet moderne, derisa ai humb karakterin e tij dallues dhe fuqiné e tij
transformuese.

Aftésia pér tu mbijetuar fatkegésive natyrore dhe té ringrihet edhe pas hirit, si Lisbona pas
térmetit té 1755, Londra pas zjarrit té madh té 1666, Tokio pas térmetit té 1923, éshté ajo ¢faré
ne e quajmé “urban resilience! ”, njé koncept shumé kompleks i lidhur me géndrueshmériné e
njé kujtese sociale, simbolike dhe materiale. Pjesa mé e madhe e qyteteve historike jané
“resilient?” dhe kané arritur t& mbijetojné pér shekuj shpesh duke tejkaluar qytetérimet gé i
krijuan ato. Diskutimi ngrihet, nése gytetet moderne mund té mbijetojné dhe a mund ato té
pérballojné testin e kohés si Roma dhe shumé qytete té tjera té krijuara nga perandoria romake
rreth Mesdheut? Né kohén kur rreziget rriten dhe ndryshimet klimaterike sa vijné e béhen mé
té ndjeshme, si parashikohet ekzistenca e tyre?

Qytetet historike jané njé standard ideal por jo njé model i pastér pér tu pérséritur, duke u
shfaqur si organizma né ndryshim, dhe té gjitha té ndryshme. Qytetet me origjiné romake kané
cilési té vecanta dhe elemente gé rrjedhin nga principet mé té zakonshme sesa njé plan formal.
Me kohé qytetet rriten dhe béhen mé komplekse né ményrén e tyre duke pérfshiré memoriet e
ndérgjegjshme dhe té pandérgjegjshme. Ti hegésh njé qyteti memorien e tij, éshté ti shkatérrosh
identitetin dhe tiparet e tij t€ vecanta, té copétosh linjat dalluese té zhvillimit té zhdukésh
identitetin dhe vlerat e tij. “Qyteti i Firences éshté njé realitet konkret” ka shkruar Aldo Rossi
(1986). “Por memoria e Firences dhe imazhi i saj jané té mbushura me vlera gé reflektojné

1 aftési ripértéritése
2 karakteri ripértérités
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eksperiencén e té tjeréve. Pér mé tepér, vlerat universale té eksperiencés sé krijuar kurré nuk
mund té shpjegojé plotésisht até gjéné e vecanté gé e bén Firencen, Firence.”

Nga zévendésimi i morfogjenezés organike té qyteteve me planet normative té projektuara né
hapésira té cliruara nga pesha e kulturés dhe historisé, modernizmi i Le Corbusier zévendésoi
shuméllojshmériné e pafundme té botés njerézore me karakterin mekanik té prodhimit né seri
(Salat, Labbé, Nowacki, & Walker, 2011). Koha, pérkohshméria dhe kohézgjatja, té gjitha kané
njé ndikim vendimtar, por nuk duhet té harrojmé vlerat e njé ritmi té ngadalté. Informacioni
afatgjaté dhe gradual i shpérndarjes né njé boté té copétuar krijoi shuméllojshmériné e qyteteve
peréndimore. Njé mantel i larmishém veshi Mesdheun né té dy anét e tij, né njé kohé gé Kina
e centralizuar zhvilloi njé sistem urban mé homogjen. Né ndryshim nga kompleksiteti dhe
shuméllojshméria evropiane, struktura urbane e qyteteve amerikane, té cilat jané planifikuar né
njé kohé kur informacioni pérhapej shumé shpejt, jané mé homogjene, té projektuara me rrjete
ortogonale e té pranishme kudo. Qytetet nuk mund té zgjedhin uniformitetin apo larmishmériné
si ¢éshtje zgjedhjesh né planifikimin urban; ato jané produkt i centralizimit politik pérballé
fragmentizimit, dhe kulturés homogjene pérballé diversitetit.

Sidoqofté, nuk ka réndési se sa forma té ndryshme njé qytet kalon, faza fillestare e krijimit té
tij do té jeté atributi mé identifikues pér morfologjiné e tij. Kombet dhe shtetet ikin, ndérkohé
qé qytetet ngelen. “Shpejt ne do té harrojmé botén dhe shpejt bota do té harrojé ty”, shkruan
Marcus Aurelius, por Roma e tij éshté akoma “Roma e Fellinit”. Serge Salat (2011),
pérshkruan se gytetet kané ndryshuar mé shumé né 20 vitet e fundit sesa kané ndryshuar né dy
mijé vitet e fundit. Ndér té tjera ai pérmend, se evoluimi i tyre kalon né disa faza, si: (i) aftésia
pér té pasur funksione té ndryshme né té njéjtén formé, ose pér té ndryshuar formén
gradualisht, éshté adaptimi gé karakterizon qytetet historike; (i) Edhe pse gyteti ndryshon me
kohé, tipare té vecanta fizike si rrjeti rrugor dhe struktura urbane mbeten té pandryshuara;
(iii) Natyra gjithépérfshirése e gyteteve nuk lidhet vetém me formén dhe funksionin, por edhe
me njé element té treté gé jané rrjetet;

Rrjetet jané pa dyshim elementi mé thelbésor pér té krijuar njé qytet té jetueshém dhe té
géndrueshém. Diskutimet mbi formén urbane dhe rrjetet rrugore né njé gytet, kané gené
gjithmoné té ndérlidhura me termin e kompleksitetit, dhe e kané zanafillén gé nga Jane Jacobs
(1961), e cila e definoi gytetin si njé “kompleksitet t& organizuar”, e deri tek Christofer
Alexander (1965), e Stephen Marshall (2012 ) té cilét pércaktuan gé “gyteti nuk éshté njé
pemé”. Ata patén qasjen gé projektuesit duhet té ofrojné até gé i mungon qytetit, duke
maksimizuar diversitetin né konceptin e teorive té kompleksitetit. Mé tej, Emily Talen (2011),
kishte gasjen e rregullimit té formés urbane duke balancuar zhvillimet né ndryshim té veté
organizuara nga poshté-lart, me iniciativat nga lart-poshté, népérmjet vendimmarrjeve té
posa¢cme. Marshall (2012) pohon se ndérhyrje té tilla, jané artificiale pasi zhvillimet pér té
mirén publike anashkalojné pérzgjedhjen individuale. Né fakt, kéto ndérhyrje mund té nxjerrin
nga ekuilibri njé ekosistem gé &shté krijuar pérmes organizimit té decentralizuar nga poshté-
lart.

Né kété kérkim, synohet té zhvillohet njé metodé pér té vlerésuar formén urbane dhe
kompleksitetin e saj, vecanérisht pérmes rrjeteve urbane. Né njé qytet rrjetet evoluojné si
11
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pérmes vetorganizimit né kohé, ashtu edhe népérmjet proceseve vendimmarrése planifikuese,
por gjithmoné ato influencojné ndérveprimet njerézore brenda qytetit. Pra Ky studim, zhvillohet
né konceptin teorik midis formés urbane, rrjeteve té rrugéve dhe studime té kompleksitetit né
funksion té tyre. Népérmjet realizimit té matjeve sasiore té rrjeteve, béhet analiza e tyre, duke
u fokusuar né dendésing, lidhshmériné dhe gendérsiné.

1.1.1 Konteksti lokal

Zhvillimet urbane né Shqipéri reflektojné né hapésiré transformimin historik, social-ekonomik,
népér té cilin ka kaluar shogéria shqiptare. Pas viteve ’90, ky transformim kryesisht éshté
karakterizuar nga njé energji mé e madhe e individit dhe mé pak e shtetit orientimin e saj. Paré
né retrospektivé, zhvillimi urban i gyteteve shqiptare reflekton shtresézime morfologjike, me
origjina té ndryshme. Né gendrat e qyteteve tona, mund té evidentosh gjurmé té arkitekturés
mesdhetare (vernakulare), indin otoman, ndikimin italian té viteve ‘30, urbanizimin komunist,
zhvillimet informale té pas viteve *90 dhe zhvillime té orientuara pérmes vendimmarrjeve té
viteve té fundit. Késhtu kéto mbivendosje, shpesh jané kontradiktore dhe prodhojné
kompleksitet né leximin e formés urbane.

Né kontekstin shqiptar ka pak studime gé lexojné formén urbane té qyteteve shqiptare né nivel
rrjetesh. Né disertacionin e Denada Veizaj (2016), éshté ofruar njé metodé sasiore e bazuar né
tre indekse fraktale qé pérshkruan né terma identitare hapésinore gjurmén fizike té njé indi
urban specifik. Ky studim, ka bashkuar koncepte té gjeometrisé fraktale me teoriné e rrjeteve
dhe midis té tjerave ka arritur né pérfundimin se: “shkalla e larté e fragmentimit, mund té
pérkufizohet si njé kombinim i njé vlere té ulét t& dimensionit fraktal, me njé indeks té ulét
lakunariteti dhe me indeks te larté dentriciteti. Shkalla e ulét e fragmentimit mund té
pérkufizohet si njé kombinim i njé vlere té larté dimensioni fraktal, vlere té larté lakunariteti
dhe njé vlere té ulét dentriciteti. ” Gjithashtu, kérkues tjetér shgiptar Ermal Shpuza (2021), ka
zhvilluar kérkime lidhur me transformimin e formés urbane né Shkodér gjaté periudhés
otomane, duke u bazuar né teorité e sintaksés hapésinore. Ai ka arritur né pérfundimin se
“gjurmét e rrjeteve té periudhés otomane né Shkodér jané té ngjashme me ato té qyteteve té
tjera ballkanike.”

Ky do jeté i pari studim, i cili krahason formén urbane, paré né optikén e rrjeteve, né qytetet
shqiptare me morfogjeneza té ndryshme. Si qytete, jané pérzgjedhur qytetet Tirana (Fig. 1, si
njé metropol, me rrjet té€ dendur dhe mbivendosje formash urbane), Fieri (Fig. 2, gytet i
zhvilluar kryesisht gjaté periudhés socialiste) dhe Korga (Fig. 3, qytet me njé bérthamé
vernakulare). Megjithaté, karakteristikat e tyre nuk mund té shihen té ndara, pasi né kampionét
e marré né ¢do qytet do vérehet larmishméria e tyre, pasi indin vernakular, komunist dhe
informal e gjejmé kudo.
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Figure 2. Qyteti i Fierit, i zhvilluar kryesisht gjaté periudhés socialiste. Burimi: Autori
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Figure 3. Qyteti i Korgés, me njé bérthamé vernakulare. Burimi: Autori

Duke gené se né thelb té analizés do té jené rrjetet, observimi i tyre lidhet edhe me njé aspekt
tjetér, llojshmériné e rrjeteve urbane, duke pérfshiré té gjithé strukturén ku mund té kryhet
l8vizje, si rrjetet e kémbésoréve, té mjeteve apo bicikletave. Ky studim, pér shkak té kufizimeve
té softit té pérdorur, nuk tenton qé ti ndajé ato, por i trajton té gjitha si rrjete urbane gé
gjenerojné lévizje. Gjithashtu, pérjashtohet zhvillimi i eksperimentit né kohé, pér té vlerésuar
ndryshimin e strukturés sé rrjeteve.

1.2 Adresimi i problematikés

Sé pari, si¢ u pérmend edhe mé sipér, né kontekstin shqiptar jané shumé té pakta studimet e
realizuara pér sa i pérket formés urbane, dhe ag mé pak lidhja e formés urbane me rrjetet pérmes
teorive té kompleksitetit. Ndérkohé, gé né boté ka gjithmoné e mé shumé njé vémendje té
shtuar né teorité e rrjeteve, té lidhura jo vetém me formén urbane, por edhe me transportin,
flukset, lidhshmériné apo dendésiné. Zhvillimi i softeve té thjeshta, né ndihmé té projektuesve,
planifikuesve apo kérkuesve, éshté njé pérpjekje pér té nxitur zhvillimin e késaj fushe.

Sé dyti, ka njé tendencé pér braktisje té disa prej gendrave té qyteteve. Njohja e karakteristikave
lokale né aspektin e rrjeteve, na pérball me nevojén pér ti kthyer ato né organizma té jetueshém.

Sé treti, né planet e pérgjithshme vendore, si instrumente planifikimi né zbatim, mungojné
analizat dhe perspektivat e zhvillimit t& rrugéve né nivel gyteti. Ato kryesisht jané né nivel
makro, té lidhura kryesisht me rritjen e dendésisé. Kjo e fundit nuk mjafton pér njé analizé mé
komplekse, patjetér qé duhet té plotésohet edhe me lidhshmériné apo aspekte té tjera
strukturore té tyre.

1.3 Qéllimi i kérkimit

Fokusi kryesor i kétij kérkimi éshté hulumtimi i formés urbane pér tu pérfshiré né ciklin e
ripértéritjes adaptive né qytetet shqiptare, duke u bazuar né analizén e rrjeteve pérmes teorisé
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sé grafeve, té ndérlidhura kéto me teorité e kompleksitetit. Analiza do té shtrihet né tre nivele
dhe synon objektivat si mé poshté.

e Analizimi nése gytetet shqiptare, shfagin karakteristika té pérbashkéta té krahasueshme
né leximin e formés urbane, paré né optikén e teorisé sé rrjeteve. Pérmes softit té
pérdorur, té bazuar né teoriné e grafeve, té analizojmé té dhénat metrike dhe strukturore,
duke i grupuar sipas dendésisé, lidhshmérisé dhe gendérsisé.

e Grupimi 1 kampionéve me gjeneza té njéjta dhe unifikimi i treguesve me géllim
zbulimin e karakteristikave té tyre té pérbashkéta.

e Identifikimi i parametrave ku rrjeti urban shfaq géndrueshméri dhe karakter ripértérités,
me qéllim pérmirésimin né nivel aplikativ né fushén e planifikimit.

Ky studim éshté né vazhdén e studimeve té tjera sipas teorive alternative té morfologjisé
urbane, dhe éshté i pari studim ge analizon rrjetet, nén optikén e teorive té kompleksitetin si
fenomen né qytetet shqiptare. Ky koncept i hap rrugén zhvillimeve té mévonshme mbi
tendencat e zhvillimit dhe futjen e kétyre koncepteve né instrumentet planifikuese.

1.4 Hipotezat dhe pyetjet e kérkimit

Hipoteza e ngritur e kétij disertacioni éshté se leximi strukturés sé rrjeteve rrugore, né aspektin
e densitetit, lidhshmérisé dhe gendérsisé, krijon njé optiké né leximin e formés urbane né
gytetet shqiptare. Nén-hipoteza e saj, éshté se lidhshméria dhe gendérsia demonstrojné
karakterin ripértérités né kohé té tyre. Sé dyti, cdo qytet shfag formén e tij, si atribut té gjenezés
sé krijimit té tij.

Ky studim, népérmjet metodave sasiore té ofruara nga OSMnx, mat dhe bén té krahasueshme
parametrat né dy nivele, né nivel gyteti dhe né nivel kampionésh urban. Kéto parametra nuk
kané vlera unfikuese, por kané kuptim né nivel lokal. Studimi pérpiqet tu pérgjigjet pyetjeve té
kérkimit si mé poshté:

o A reflektojné karakteristika té krahasueshme indet urbane shqgiptare né qytet té
ndryshme?

e A duhet té jené ndérhyrjet né rrjetet urbane té paramenduara dhe pjesé e planifikimit
gjithépérfshirés apo jané mé miré si produkt i ndérhyrjeve pér zhvillim adaptiv nga
individi?

e A garanton géndrueshméri struktura e rrjeteve né indet vernakulare?

1.5 Qasja eksperimentale

Né kété kérkim pérgendrohemi tek studimi i formés urbane nén optikén e teorive té rrjeteve,
(Southworth & Ben-Joseph, 1997), (Fetch, 2012), (Strano, et al., 2013). Né kohé dhe me
mungesén e digjitalizimit, analizimi i rrjeteve ka pasur kufizime pér sa i pérket bazés sé té
dhénave, madhésisé sé kampionéve, thjeshtim i konsiderueshém i strukturés sé rrjeteve dhe
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mungese e mjeteve kérkimore té géndrueshme pér tu pérdorur, (Boeing G. , 2017a). Pér
zhvillimin e metodologjisé dhe adresimin e sfidave né kété disertacion éshté pérdorur soft-i
OSMnx3, i cili éshté njé bashkim i OpenStreetMap* dhe NetworkX®, dhe vjen si njé paketé e
koduar né Python®, e hapur pér pérdoruesit. Gjithashtu, pérve¢ NetworkX, moduleve té Python
i shtohen edhe librari té tjera si Matplotlib, Numpy, Pandas e Geopandas’. Ky soft éshté krijuar
nga Joeffrey Boeing (2017a), drejtues i Laboratorit Urban Data, Universiteti Berkley,
Kaliforni, Shtetet e Bashkuara t&¢ Amerikés. Qéllimi i kétij soft-i éshté mbledhja e té dhénave
né ményré té thjeshté e té géndrueshme, bazuar né perspektivat e teorisé sé grafeve, transportit
dhe projektimit urban.

OSMnx kontribuon né pesé drejtime kryesore: 1) shkarkimi automatik i t& dhénave sipas kufijve
administrativ té qyteteve, apo kérkesa té tjera té pérdoruesit, si dhe gjurmét e ndértesave brenda
tyre; 2) shkarkimi i paracaktuar sipas nevojave dhe ndértimi i automatizuar i té dhénave té
rrjetit rrugor nga OpenStreetMap; 3) korrigjimi algoritmik i strukturés sé rrjeteve; 4) aftésia
pér té ruajtur skedarét e rrjeteve si shapefile®, GraphML® ose SVG°; dhe 5) aftésia pér té
analizuar rrjetet, duke pérfshiré llogaritjen, projektimin dhe vizualizimin e rrjeteve, dhe
llogaritjen e pérmasave metrike dhe strukturore. Baza e krijuar népérmjet kétij softi, pérfshin
matje té thjeshta gé zakonisht ndodhin né studimet urbanistike dhe té transportit, si dhe matje
mé té avancuara té strukturés sé rrjeteve, té bazuara né teoriné e grafeve (Boeing G. , 2017).

Pas pérzgjedhjes sé kampionéve, népérmijet softit do té realizohen matje metrike dhe strukturale
té formés urbane nén optikén e shkencave té rrjeteve. Vlen té pérmenden, atributet metrike dhe
strukturale jané ndérlidhura me njéra tjetrén (Massuci, D, A, & M, 2009). Analiza do té
zhvillohet né kéto drejtime:

e Densiteti dhe né kété studim i referohet mesatares sé gjatésive té rrugéve, dendésisé sé
nyjés, kryqézimit, skajit apo rrugés. Kéto parametra té densitetit jané tregues se sa i
dendur dhe i imét éshté rrjeti.

e Lidhshméria, duke pérfshiré elementé si garkullimi mesatar, shkalla mesatare e
nyjeve, mesatarja e rrugéve pér nyje, densiteti i nyjeve pér km?, densiteti i
krygézimeve pér km? dhe raporti i lageve té mbyllura. Kéto parametra tregojné
shkallén e lidhshmérisé sé rrjetit.

e Qendérsia e nyjeve, tregues pér té identifikuar ndérhyrjet nga lart-poshté kundrejt
ndérhyrjeve poshté-lart té veté-organizimit dhe evoluimit té strukturés urbane

3 Soft pér analizimin e rrjeteve rrugore dhe gjenerimin e té dhénave.
4 Eshté njé bazé hartografike e hapur pér té gjithg, e modifikueshme, e cila té lejon akses falas né imazhet e saj
dhe té gjitha té dhénat e tjera qé disponon. Ajo po ndértohet e pérditésohet sipas Informacionit Gjeografik
Vullnetar.
> Eshté njé paketé pér gjuhén e programimit Python qé pérdoret pér té krijuar, manipuluar dhe studiuar.
strukturén, dinamikén dhe funksionet e rrjeteve grafike komplekse.
6 Gjuhé programimi.
7 Programe té koduara né Python, pér zhvillimin e analizave gjeo-hapésinore.
8 Njé format i thjeshté jotopologjik, me ané té té cilit mund té ruhet vendndodhja gjeometrike dhe atributet
.gjeografike. Kéto té fundit mund té pérfagésohen me pika, vija ose poligone (zona).
9 &shté njé format skedari i bazuar né XLM, pér zhvillimin e grafeve.
10 Eshte njé skedar vektorial gé ruan shkallén e vizualizimit.
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e Orientimi i rrugéve, Konfigurimi i rrugéve dhe orientimi i tyre na ndihmon té
pércaktojmé rregullat hapésinore dhe logjikén e zhvillimit té gyteteve

Pas vlerésimit té té dhénave té gjeneruara, béhet analiza krahasuese né nivel gytetesh dhe
kampionésh urbané, pér t’i dhéné pérgjigje pyetjeve té kérkimit.

1.6 Pérmbledhja e kapitujve

Né ményre té pérmbledhur, kétu pasqyrohet njé pérshkrim i kapitujve gé do té ndértojné kété
tezé studimore.

Kapitulli i paré: Né kapitullin e paré béhet prezantimi i objektit t€ kérkimit, i organizuar né
gjashté seksione si né vijim: sfondi i pérgjithshém dhe konteksti lokal, adresimi i
problematikés, géllimi i kérkimit, hipotezat dhe pyetjet e kérkimit, gasja eksperimentale dhe
pérmbledhje e kapitujve. Né kété kapitull béhet njé prezantim i shkurtér me konceptin e
kompleksitetit gé karakterizon gytetin dhe linja teorike gé lexon formén urbane népérmjet
teorisé sé rrjeteve. Mé pas, pérshkruhen studime té tilla t¢ méparshme né Shqipéri, dhe nevoja
pér plotésimin e sfondit kérkimor né kété fushé. Ky studim ngre hipotezén se leximi strukturés
sé rrjeteve (densitet, lidnshméri dhe gendérsi), krijon njé optiké né leximin e formés urbane né
gendrat e qyteteve shgiptare. Nén-hipoteza e saj, éshté se lidhshméria dhe gendérsia
demonstrojné karakterin ripértérités né kohé té tyre. Hipoteza e dyté éshté se ¢do qytet shfaq
formén e tij, si atribut té gjenezés sé krijimit té tij.

Kapitulli i dyté: Né kété kapitull analizohen konsideratat teorike lidhur me konceptet e formés
urbane dhe konceptit té ripértéritjes adaptive. Né pérpjekje pér té lexuar drejté fenomenin e
ripértéritjes urbane, vendos né komunikim disa fusha teorike gé konsiderohen té pérshtatshme
pér hapjen dhe adresimin e kétij kufiri té kérkimit. Pas prezantimit teorik té formés urbane,
elementéve pérbérés dhe shkollave té studimit té saj, nis zgjerimi i konceptit té kompleksitetit.
Mé pas jané zhvilluar konceptet teorike té matjes sé kompleksitetit té formés urbane. Né
vazhdim éshté trajtuar komponenti gé analizohet mé gjerésisht, rrjetet. Teoria e grafeve,
shérben si bazé pér studimin dhe zhvillimin e eksperimentit.

Kapitulli i treté i dedikohet metodologjisé dhe krijimit té bazés sé té dhénave gé do té pérdoren
né kété studim. Si fillim ngrihet diskutimi mbi pérzgjedhjen e kampionéve urban, duke i ndaré
né dy shkallé té observimit, njéheré né nivel qyteti dhe mé pas né nivel kampionésh. Gjithashtu,
gartésohet pérdorimi i softit dhe dizajni i eksperimentit, duke marré né konsideraté kufizimet
e tij dhe rezultatet e pritshme. Sé dyti analizohet modeli teorik i llogaritjes sé matjeve metrike
dhe strukturore té rrjeteve, duke i grupuar né tre komponenté kryesoré: densitet, lidhshméri dhe
gendérsi. Né kété kapitull sgarohet teorikisht pse kombinimi i kétyre parametrave jep njé
kéndvéshtrim mbi interpretimet e formés urbane. Né vazhdim béhet njé prezantim né nivel
pérshkrimor i rrjetit dhe zhvillimit urbanistik té qyteteve té zgjedhur.

Kapitulli i katért do té trajtojé produktet e kampionéve té marré né studim, bazuar né
metodologjiné dhe eksperimentin e realizuar. Ky kapitull ndahet né dy pjesé. Né pjesén e paré
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zhvillohet eksperimenti né nivel qytetesh dhe béhet analiza krahasuese midis tyre. Né pjesén e
dyté pérzgjidhen kampioné nga cdo qytet dhe gjenerohen treguesit pérkatés. Mé pas,
evidentohen né bazé té atributeve té ngjashme dhe origjinés gé kané, kampionét dhe grupohen
né tre grupe: vernakular, socialist dhe informal. Pér secilén prej analizave, jané hartuar
diagrama dhe grafiké krahasues, me géllim lehtésimin e analizés.

Kapitulli i pesté do té kuptojé rezultatet né kété proces dhe nxjerrjen e pérfundimeve
unifikuese, pér té lexuar mé sakté formén urbane té qyteteve shgiptare. Pas analizés
krahasimore né nivel gytetesh dhe mé pas né nivel kampionésh pér tu pérgjigjur sakté pyetje
té kérkimit, lind nevoja e krahasimit té kampionéve urbané me karakteristika té pérbashkéta.
Krahasimi i tyre mund té gjenerojé vlera té unifikuara pér leximin e strukturés sé rrjeteve.

Kapitulli i gjashté paraget ¢éshtjet pér pérmirésimet né nivel teorik dhe aplikativ dhe pikat e
forta té kétij studimi e rekomandime té métejshme.

NEé pérfundim, jané vendosur respektivisht lista e figurave, tabelave, bibliografia dhe anekset e
gjeneruara nga softi.
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KONSIDERATAT TEORIKE 2
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2. KONSIDERATAT TEORIKE

2.1 Forma urbane

2.1.1 Parantezé, kéndvéshtrimi historik i formés urbane

Termi “formé urbane” pérdoret pér t€ pérshkruar karakteristikat fizike té qytetit, duke marré
né konsideraté formén, madhésiné dhe konfiguracionin e tij dhe té elementéve qé e pérbéjné
até. Forma urbane éshté e lidhur ngushté me shkallén urbane dhe pérshkruhet si “atribut
morfologjik i njé zone urbane né té gjithé shkallét e saj” (Jenks, Williams, & Burton, 2000).
Pér kété arsye, karakteristikat e saj, variojné nga njé shkallé shumé e lokalizuar, si fasadat apo
carjet e saj, e deri né njé shkallé mé té madhe, si lloji i strukturés, lloji i rrugés dhe rregullimi i
tyre hapésinor. Megjithaté, duhet té theksohet se forma urbane nuk lidhet thjesht me tiparet
fizike, por gjithashtu pérfshin aspektet jo fizike, pérfshiré kétu madhésing, formén, shkallén,
dendésiné, pérdorimet e tokés, llojet e ndértesave, paraqgitjen e bllokut urban dhe shpérndarjen
e hapésirave té gjelbra. Pra, t¢ marré sé bashku dhe té& ndérlidhur me njéri tjetrin, kéta
komponenté pérbéjné formén urbane té njé qyteti. Gjithashtu, duhet théné se kéta elementé
jané identifikuar bazuar né mendimin se ndikojné né géndrueshmériné urbane dhe sjelljen
njerézore. Nga shkollat e mendimit mbi morfologjiné urbane, mund té pérmendim katér gasje
gé ndihmojné né studimin e formés dhe vlejné té studiohen: gasja historiko-gjeografike,
gasja proces-tipologjike, sintaksa e hapésirés dhe analiza hapésinore. Té gjitha kéto gasje
pérfshijné njé sferé té gjeré té teorive, koncepteve dhe metodave té tyre né ményrén e adresimit
té formés fizike té qyteteve (Oliveira V., 2016), (Oliveira V., 2019).

Morfologjia urbane éshté studimi i formés fizike té qyteteve si njé habitat njerézor. Népérmjet
adaptimit gé ndodh, ajo shpjegon se si agjenté té ndryshém mund té ndryshojné formén fizike
né kohé dhe se si procese té larmishme pérfshihen né kété transformim. Forma urbane i
referohet elementeve kryesore fiziké gé strukturojné dhe formojné qytetin duke pérfshiré
rrugét, hapésira publike, blloget, parcelat dhe ndértesat. Né kété ményré, morfologjia urbane
mund té jeté njé mjet shumé i pérshtatshém pér té lidhur elementét tekniké té géndrueshmérisé
sé qytetit me aspekte t€ ndryshme té jetés sé qytetit. Pra, bazuar né kété lidhje, ne mund té
ndértojmé morfologjiné urbane pér té treguar se si ményra e ndértimit dhe organizimit té
gyteteve tona ka ndikim né jetén toné urbane dhe né aspektet e saj. Batty dhe Longley (1994)
kané véné né dukje qé “forma e njé objekti éshté njé diagram i forcave” dhe pér kété arsye, ¢cdo
studim i formés sé qytetit duhet té pérfshijé njohuri mbi proceset qé e pércaktojné kété formé.
Né njé kéndvéshtrim mé modern, forma urbane duhet té pérfshijé jo vetém pjesén e prekshme,
ndértesat por edhe até jo materiale, si njerézit apo rrjetet.

Qéllimi i analizés sé formés urbane shkon pértej parashikimit té thjeshté té atributeve fizike té
gytetit dhe fokusi ndryshon né varési té perspektivés gé trajtohet. Qasja tradicionale synon té
jap kuptim gjeometrisé urbane, e cila interpretohet si rezultat i proceseve historike, ngjarjeve
dhe vendimmarrjeve né kohéra. Analiza e strukturés urbane zbulon faza té ndryshme né té cilat
éshté ndértuar gyteti, modelet e tij hapésinore marrin mé shumé kuptim dhe béhen edhe mé té
lexueshme. Njé nga komponentét ndihmés né kuptimin e formés urbane éshté komponenti
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shpjegues i saj. Ky komponent vien pér té kuptuar né kohé qytetet dhe pér té pasur njé shqyrtim
té marrédhénies midis proceseve dhe formés hapésinore té cilat kané kontribuar né formimin e
strukturave urbane bashkékohore. Kéto njohuri mund té pérdoren pér té ndértuar njé teori té
projektimit, duke u bazuar né proceset tradicionale té ndértimit té qytetit (Moudon, 1997) ku
sipas késaj qgasje, siguron koherencén e nevojshme tipologjike té transformimeve urbane. Ky
ishte dhe objektivi i shkollés italiane pér té rikthyer historiné né arkitekturé dhe né projektimin
urban, duke synuar gé té theksojé gjenezén e krijimit, té lidhur me formén dhe performancén
gé ajo shfaq. Né kété ményré identifikohen parametra kryesoré gé ndihnmojné né shpjegimin se
si qytetet marrin njé formé té caktuar dhe se si funksionojné ato. Ajo gé vlen té theksohet éshté
se studimi i lidhjes midis formés dhe funksionit ka vleré té réndésishme né formén urbane pasi,
nése kjo marrédhénie éshté e géndrueshme atéheré ajo kontribuon né pérmirésimin e
performancés urbane.

Studimi i formés urbane éshté nga fushat mé klasike té kérkimit urban dhe né gjysmén e dyté
té shekullit t&¢ XX-t€ u bé njé disipliné e vecanté teorike. Né kété periudhé, u vérejtén
kontributet inovative té studimit té formés urbane, té stimuluara nga pérmirésimet
matematikore dhe digjitale. Nése e vlerésojmé né kohé, kéndvéshtrimet pér formén urbane
kané pasur gasje t& ndryshme duke filluar nga qyteti ideal i Vitrubius®! tek analizat tipologjike
té Muratorit, e deri tek qasja jomateriale “qyteti 1 flukseve” i trajtuar ndér té tjeré nga Manuel
Castells (2009). Megjithése kéndvéshtrimet jané té pafundme, ato té gjithé bien dakord né njé
piké, gé leximi i formés urbane do té thoté té kuptosh mé miré natyrén e brendshme té qyteteve.

Ndér té tjera mund té thuhet se, shekulli i XX-té quhet pa dyshim epoka e urbanizmit dhe jetés
urbane, periudha kur gytetet kané pérjetuar zgjerimet e tyre mé t€ médha gjaté historiseé.
Etnografi Levi-Strauss (1955) e pérshkruan qytetin si “shpikja mé komplekse e njerézimit, né
bashkimin e natyrés dhe artefaktit”. Qyteti mund té pérshkruhet si njé integrim i shumé
veprimeve individuale dhe né grup, té udhéhequra nga traditat kulturore dhe té formuara nga
forcat sociale dhe ekonomike pérgjaté kohés. Studiuesit e morfologjisé urbane, bazohen né
elementé té réndésishém té analizés morfologjike si kopshtet, rrugét, parget, monumentet, duke
gené se kéta elementé mund té& konsiderohen si organizma té cilét ndryshojné dhe
transformohen me kalimin e viteve.

Bazuar né diskutimet e Seminarit Ndérkombétar té Formés Urbane®? (2016) éshté arritur né
pérfundimin se morfologjia urbane mund té kategorizohet nga tre shkolla kryesore: Britanike,
Italiane dhe Franceze. Gijithashtu, jané identifikuar prania e shumé studiuesve té tjeré
individual gé kané kontribuar né ményra té ndryshme né kété fushé, pér shembull, MRG
Conzen, (1960), njé studiues gjerman i njohur pér njé nga studimet e tij té hollésishme rreth
Alnwick, referuar Williams (2000) revolucioni sasior té pasluftés né gjeografi, i cili kaloi né
njé hulumtim induktiv dhe empirik si mungesé e fugisé dhe forcés parashikuese (Conzen M. ,
1960). Falé tij sot studiohet njé prej qasjeve pérbérése té morfologjisé urbane: gasja historiko-
gjeografike, e cila bazohet né fokusin kryesor té shkollés britanike.

11 Arkitekt dhe inxhiner romak
2 (http://www.urbanform.org/, 2016)
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Figure 4 Zonat e periferisé urbane té Alnwick. Burimi: (Conzen M., 1960)

Nga ana tjetér, Saverio Muratori (1910-1973) arkitekt italian i cili ka pérdorur termin e titulluar
“historité operacionale” t¢ Venecias dhe Romés, té cilat pérbéjné dhe bazén teorike pér
studimin e projektimit arkitektonik, (Muratori, 1959). Ai kundérshtoi praktikén e ashtuquajtur
“tabula rasa” né zonat historike dhe theksoi se analiza morfologjike e qytetit ekzistues duhet
té ishte njé pjesé e detyrueshme e studiove té projektimit (Mudon, 1994).
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Figure 5. Studimi morfologjik mbi Venecian nga Saverio Muratori, themeluesi i shkollés sé morfologjisé italiane. Burimi:
(Muratori, 1959)
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Sidoqofté, pikat e forta té mésimeve té Conzen dhe Muratori-t térhogén pasuesit e tyre, gé vuné
re réndésiné e asaj qé mjeshtrit e kishin quajtur “genius loci*®” t& qytetit, dhe rendésiné e
memories kolektive e kulturore. JW.R Whitehand siguroi trashégiminé e Conzen duke
pérpiluar disa nga punimet e tij dhe duke zhvilluar mé tej domethénien e ideve té tij (J &
Conzen, 1981). Whitehand i drejtoi kufijté e morfologjisé urbane drejt ekonomisé urbane, duke
hulumtuar marrédhéniet midis qytetit, banoréve té tij dhe dinamikés sé industrisé sé ndértimit
(Whitehand J. W., 2011). Né vitin 1974, ai formoi Grupin Kérkimor té Morfologjisé urbane né
Universitetin e Birmingam-it, i cili merrej me kérkime mbi qytetet mesjetare, si dhe studime
mbi zgjerimet dhe transformimet periferike té shekullit XX-t€. Njé program i géndrueshém i
konferencave dhe publikimeve gjaté 25 viteve té fundit, e ka béré kété grup njé gendér
jashtézakonisht té forté kérkimi, duke vazhduar traditat kryesore né gjeografiné urbane.
Gjithashtu, té diplomuarit né doktoraturé né Birmingam, si Peter Larkham, Karl Kropf dhe
Keith Lilley, kané ndihmuar né pérhapjen e ndikimit té kétij grupi.

Né mésimet dhe botimet e tij, Caniggia vazhdoi traditén muratoriane, té cilén e quajti “proces-
tipologjike” pér shkak té pérgendrimit né ndértimin e llojeve, si thelbi i formés urbane. Kjo
gjithashtu konsiderohet si gasja e dyté né studimin e formés urbane, ajo e proces-tipologjisé gé
pérfshin tre koncepte themelore, si: rruga, ndértesa themelore dhe ndértesa speciale (Strappa,
2018). Ashtu si Muratori, Caniggia e vuri né praktiké teoriné e tij, duke géné tépér aktiv né
arkitekturé dhe né ndértim gjaté gjithé jetés sé tij. Kérkimi i tij u shtri né disa qytete né Itali
dhe Afrikén e Veriut, té kryera me kolegé dhe studenté qé vazhdojné trashégiminé Muratoriane.
Sot, Giancarlo Cataldi, Gian Luigi Maffei, Maria Grazia Corsini, Paolo Maretto, Giuseppe
Strappa dhe té tjeré, vazhdojné traditén né Firence, Romé, Gjenova dhe né Siena. Pasi Caniggia
dhe Muratori kishin krijuar terrenin pér dy shkollat mé té hershme té morfologjisé urbane, njé
shkollé e treté u shfag né Francé né fund té viteve 1960, kur arkitektét Philippe Penerai dhe
Jean Castex, sé bashku me sociologun Jean-Charles De Paule, themeluan Shkollén e
Arkitekturés né Versajé si pasojé e shpérbérjes sé Arteve té Bukura. Ashtu si Shkolla Italiane,
shkolla Franceze u ngrit nga njé rrymé kundér arkitekturés moderniste dhe refuzimit té saj ndaj
historisé. Sidoqofté, ajo gjithashtu pérfitoi né até kohé nga diskursi i gjallé intelektual mbi jetén
urbane, i cili tejkaloi arkitekturén dhe angazhoi kritiké té tillé té fugishém si sociologu Henri
Lefebvre dhe historianét e arkitekturés Francoise Boudon dhe André Chastel. Teksa merreshin
me kérkime mbi evolucionin historik té lagjeve parisiane, Panerai dhe Castex studiuan veprat
e Muratorit, té panjohura né Francé né até kohé, gjé gé i siguroi shtysén pér té hetuar mé tej
dimensionet teorike dhe metodologjike té punés sé tyre. Me kalimin e viteve, ata vendosén
kontakte me studiuesit e tjeré gé ndodheshin jo vetém né Itali, por edhe né Spanjé dhe
Amerikén Latine. Produktet e kétyre shkémbimeve mbeten ende pér t'u dokumentuar. Nga ana
tjetér, botimet e hershme té Castex dhe Panerai ushtruan ndikim té konsiderueshém né té gjithé
komunitetin e arkitektéve evropian. Studimet e hollésishme pasuese té qytetit té Versajés,
bastideve franceze dhe qytetit té Kajros dhe Egjiptit, ndihmuan né pérgatitjen e njé brezi té
dyté morfologésh né Francé. Gjaté viteve 2000, grupet kérkimore jané themeluar né Nant, nga
Michael Darin dhe né Marsejé, nga Jean-Lucien Bonillo. Ky bashkim i studiuesve nga zona
dhe disiplina té ndryshme gjuhésore éshté i themeluar né baza té pérbashkéta.

13 t’i japésh njé vendi autenticitet
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Sé pari, ekziston marréveshja gé qyteti mund té ‘lexohet’ dhe té analizohet pérmes mesatares
sé formés sé tij fizike. Pér mé tepér, pranohet gjerésisht se né nivelin e saj mé elementar, analiza
morfologjike bazohet né tre parime (Moudon, 1997):

I.  Forma urbane pércaktohet nga tre elementé themeloré fiziké: a) ndértesat dhe hapésirat
e tyre té lidhura, b) parcela ose toka, dhe c) rrugét;

ii.  Forma urbane mund té kuptohet né nivele té ndryshme té elementéve pérbérés.
Zakonisht, katér jané té njohura, qé korrespondojné me ndértesén / parcelén, rrugén /
bllokun, qytetin dhe rajonin;

iii.  Forma urbane mund té kuptohet vetém historikisht pasi elementet prej té cilave
pérbéhet, i nénshtrohen transformimit dhe zévendésimit té vazhdueshém.

Késhtu forma, zgjidhja dhe koha pérbéjné tre pérbérésit themeloré té kérkimit morfologjik
urban.

Parimet e mésipérme jané té pranishme né té gjitha studimet, qofté nga gjeografé apo arkitekté,
por kané shérbyer edhe nése analiza pérgendrohet né njé qytet mesjetar, barok apo
bashkékohor. Njésia mé e vogél e qytetit njihet si ndérthurja e dy elementeve té saj: parcela e
tokés me ndértesén ose ndértesat hapésirat e hapura té saj. Karakteristikat e njésisé mé té vogél
pércaktojné formén dhe dendésiné e formés urbane, si dhe pérdorimin e saj aktual dhe potencial
me kalimin e kohés. Studimet tregojné se atributet e njésisé mé té vogél dhe elementét e saj
reflektojné jo vetém njé periudhé kohore té caktuar, por kushtet socio-ekonomike té pranishme
né kohén e zhvillimit dhe ndértimit té tyre. Me kalimin e kohés, kéto njési bazé té formés
urbane ndryshojné pérdorim, fillimisht pérdoren nga njé klasé e caktuar shogérore, pastaj me
tranformimet qé péson qyteti, pérdorimi i tyre i kalon njé kategorie tjetér njerézish. Shkalla e
ndryshimit, e cila mund té jeté né funksionin e tyre ose né formén e njésisé, ndryshon nga qyteti
né qytet, por gjithashtu pérgjithésisht pérshtaten né cikle qé lidhen me ekonominé dhe kulturén.
Ciklet e ndértimit dhe transformimit jané procese té réndésishme pér té eksploruar mbi
planifikimin e qytetit dhe géllimet e zhvillimit té pasurive té patundshme, megjithaté rrallé jané
studiuar né qytetet bashkékohore. Studimet pérgendrohen gjithashtu né até gé Conzen e quan
“njésia e planit *dhe até qé italianét e quajné “pélhuré urbane ”. Njésité e planit ose pélhura
urbane jané grupe ndértesash, hapésira té hapura, blloge dhe rrugé, té cilat formojné njé térési
kohezive, ose sepse té gjitha ishin ndértuar né té njéjtén kohé apo brenda té njéjtave kufizime,
ose sepse i jané nénshtruar njé procesi té pérbashkét transformimi.

Secila nga shkollat ka pasur synime té ndryshme né pérpjekjet e saj pér ndértimin e teorisé, té
cilat mund t’i grupojmé si mé poshté:

i. Propozimet kryesore té ‘Shkollés Birmingham’, e cila éshté mé e ploté se shkollat e tjera
té morfologjisé urbane, éshté pérgendruar né studimin e formés urbane pér géllime
pérshkruese dhe shpjeguese, pér té zhvilluar njé teori té ndértimit té qytetit. Studime té tilla
kané té bé&jné me ményrén se si jané ndértuar qytetet dhe pse. Ky éshté géllimi kryesor i
gjeograféve dhe ”Shkollés sé Birminghamit” né veganti. Gjithashtu, shkolla britanike ka
njé avantazh kur béhet fjalé pér vémendjen qgé i kushton ngjarjeve historike.
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ii. Pér Shkollén Italiane fokusi kryesor éshté studimi i formés urbane pér njé géllim té
caktuar pérshkrues, duke synuar té zhvillojé njé teori té modelit té qytetit, e cila con né
ményrén se si duhet té ndértohen qytetet. Ky géllim éshté i orientuar né njé drejtim té
vecanté, pérkatésisht pér té zhvilluar njé teori t& modelit t& ndértimit mbéshtetur né njé
tradité historike té té ndértuarit té qytetit. Por, duket se shkolla italiane e mendimit nuk
éshté mjaft e vlefshme pér veté faktin se nuk merr parasysh té kaluarén dhe dimensionet e
ndryshme té krijimit té formave té pélhurave urbane.

iii. Nga ana tjetér, ‘Shkolla Franceze’ me fokus kryesisht né shkollén e Arkitekturés sé
Versajés, vendos né gendér té vémendjes né studimin e saj formén urbane duke vlerésuar
ndikimin e teorive té projektimit né ndértimin e qytetit. Pérvec faktit gé ky mbetet njé
ushtrim i véshtiré mendor pér shumé planifikues, ata kané arritur té vlerésojné ndryshimet
apo ngjashmérité midis direktivave té deklaruara rreth asaj qé duhet té ndértohet (teorité
normative) dhe asaj qé né té vérteté éshté ndértuar. Shkolla e mendimit francez integron
dhe analizon shumé dimensione té arkitekturés, shogérisé, ekonomisé dhe politikés né té
njéjtén kohé (Moudon, 1997).

Kéto tri gasje té shkollave, italiane, angleze dhe franceze, bashkohen né idené mbi formén
urbane si shprehje fizike té ndryshimeve né forcat qé operojné né qytet. Metodat e tyre analitike
jané té bazuara né vézhgimin e modeleve hapésinore dhe fokusi i studimeve té tyre ishte qyteti
historik. Megjithaté evoluimi i jetés, shfagja e teknologjive té reja dhe pérparimet e shpejta né
cdo fushé, sollén padyshim zgjerim urban dhe rritje té kompleksitetit t¢ morfologjisé urbane,
duke sjellé gjithashtu nevojén e studimit me objektiva dhe mundési té reja analitike. Kjo solli
gé dhe veté fusha urbane té kishte nevojén pér pérkufizime té reja.

Propozimet pér struktura té reja urbane rezultuan né lagje té distancuara dhe té shpérbéra, pasi
vémendja iu ishte dhéné marrédhénies midis zonave urbane, periferike dhe natyrés. Kufiri
midis hapésirés urbane dhe rurale pércakton késhtu njé tipologji té re klasifikimi té formave té
gytetit. Pas disa etapave té hulumtimit, u arritén né analogji té pérgjithshme pér gytetet, duke i
pérkufizuar si “fleté’, ‘bérthamé’, ‘galaktike’, ‘satelitore’, etj. (Marshall S. , 2009) apo qyteti
‘vII’ i Lynch (2002). Megjithaté, elementét e rendit vizual, pavarésisht réndésisé gé kishin
pasur pérgjaté fillimit té shekullit, tashmé nuk ishin pércaktuesit pérfundimtaré t& metropolit
modern. Forma fizike nuk ishte thelbésore aq sa pér té pércaktuar nivelin e pérgjithshém té
atraksionit njerézor dhe kjo solli njé krizé& né ¢éshtjet e planifikimit urban.

Kjo zhvendosje rezultoi gjithashtu né njé neutralizim gradual té hapésirés, i cili u zbeh mé tej
nga shfagja e teknologjive té reja té informacionit dhe komunikimit. Kéto teknologji kthyen
nocionin e distancés dhe sfiduan réndésiné e vendndodhjes duke zbehur edhe me tepér rolin
tradicional té gyteteve si vende té ndérveprimit shogéror dhe shkémbimit tregtar. Realiteti
urban filloi té shpjegohej dhe interpretohej né terma té lexueshém dhe né shpjegime analitike.
Gjithashtu, bazat e té dhénave statistikore zévendésuan hulumtimet topografike si instrument
kryesor analitik. Megjithaté, nga zhvillimi teknologjik éshté mundésuar gé vitet e fundit té
realizohet njé studim mé i detajuar dhe né anén virtuale té eksplorimit té formés urbané né njé
gamé mé té gjeré ¢éshtjesh.

25



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

The core The star The ring

Figure 6 Modulet e formés urbane sipas Lynch. Burimi: (City sense and city design: Writings and projects of Kevin Lynch, 2002)

2.1.2 Tipologjité dhe Indi Urban

Megjithése teorité muratoriane nuk krijuan njé pérmbledhje holistike, metoda e tij shtjelloi
identifikimin e llojeve themelore historike té strukturés urbane. Ai e pércaktonte tipin si njé
prioritet sintetik i karakteristikave té lidhura té objektit (Caniggia & Maffei, 2003). Kjo metodé
analitike mundésonte kuptimin e qytetit si njé bashkim i pérbérésve né shkallé té ndryshme.

Gjurma éshté njésia bazé strukturale, e cila ka njé kombinim té atillé tipologjik i cili pércakton
karakterin e indit urban. Indi, nga ana tjetér, éshté ekuivalent i tipologjisé, por né njé shkallé
mé té gjeré dhe bashkimi i tij pérbén organizimin urban né térési. Caniggia gjithashtu punoi
mbi Kklasifikimet e ndryshme pér gjurmét, indet dhe sistemin urban, duke pérfunduar né njé
logjiké pas konfigurimeve fizike ekzistuese (Caniggia, Maffei, & Galan, 1995).

Tipi bazé, korrespondon me nivelin e gjurmés. Ai pérfshin ndértesén dhe hapésirén e hapur gé
lidhet me té. Kétu mund té pérmendim diferencime té béra midis ndértesave té vecanta (kishat,
tregjet) dhe tipologjité e banimit, té cilat pércaktojné karakterin pérbérés né varési té epérsisé
sé tyre. Studimet e realizuara né gytetet italiane tregojné dy lloje tipash bazé: (i) Shtépité me
tarraca, mbizotéruese né Gjenova, Firence dhe Romé dhe (ii) Shtépi Patio'* e cila mbizotéron
né Milano, Bolonja ose Napoli.

14 shtépi me oborr
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Indi urban, pércaktohet nga tipologjia mbizotéruese e ndértesés dhe shtigjet gé mundésojné
hyrjen dhe lidhjet. Caniggia pérshkruan katér kategori té rrugéve nga té cilat kané origjinén
lloje t& ndryshme té indeve urbane (figura 7): (i) Rrugét si origjiné. Ato kompozojné indin
origjinal urban dhe lidhin polet; (ii) Rrugét e themelimit. Rrugé té reja qé jané vendosur né
mbushje té métejshme pasi éshté vendosur indi mémé; (iii) Rrugét e lidhjes jané ato, paragitja
e té cilave i bindet nevojés pér akses né ndértesat ekzistuese, duke formuar blloge urbane; dhe
(iv) Rrugét e ristrukturimit, ato jané té mbivendosura mbi njé ind té méparshém, duke krijuar
njé dendésim té strukturés.

Figure 7 Modele té zhvillimit té pélhurés urbane a-rrugé si origjiné b-rruga e themelimit c-rruga lidhése d-rruga e
ristrukturimit. Burimi: (Caniggia, Maffei, & Galdn, 1995)

Sistemi Urban, pérbéhet nga ndérthurja e indeve urbane, por edhe nga njé zoné ndikimi pérreth
saj, e cila mund té pérfshijé toké bujgésore apo vendbanime té tjera gé formojné pjesé té té
njéjtit sistem. Hierarkité gé jané themeluar mé zgjerimin e qgytetit sjellin modele té rritjes
modulare, té cilat pérmblidhen né tre kategori kryesore (figura 8):

Q) Rritje gendrore
(i) Rritje né dy drejtime
(iii)  Lineare

Figure 8 1-moduli bazg; 2-rritje géndrore; 3&8 Rritje né dy drejtime; 4,5,6,7-rritje lineare. Burimi: (Caniggia, Maffei, & Galan, 1995))
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2.1.3 Rajonet Morfologjike

Teksa ndalemi tek shkolla conzeniane, mund té themi se foma urbane né kété rast lexohet si
pérbérje e shtresézuar prej tre shtresash: plani i qytetit, masa e ndértuar tre-dimensionale dhe
shfrytézimi i tokés e ndértesave (Whitehand J. , 2007). Kéto tre shtresa, me géllim pércaktimin
e zonave té tipit homogjen arrinin té pércaktonin até gé Conzen i quante si rajone morfologjike
apo njésité e peizazhit urban té qytetit. Megjithaté, shkolla conzeniane mori disa lidhje midis
karakteristikave fizike dhe proceseve origjinale gé ishin tepér té dobishme né Krijimin e

rajoneve morfologjike, té ilustruara né qytetin e vjetér té Ludlow né tabelén e méposhtme. Por,
i influencuar nga prejardhja dhe studimet e tij, Conzen evoluoi né konceptin e “Fringe Belt'>”

si njé entitet dallues, ku népérmjet analizés lexohej jo vetém struktura e qyteteve, por dhe

ményra se si ato duhet té planifikohen (Whitehand J. , 2007).

Table 1 Komplekset e formés dhe karakteristikat hapésinore pér té pércaktuar rajonet morfologjike. Burimi: (Conzen M. G.,

2004)
1 2 3 4
Sistematik (I Shkalla e formés sé | Periudhat Pérbérésit morfologjikeé té Kontributi né hierarkiné e
rregullt) nga zgjatjes morfologjike shtresézimit historik rajoneve té peizazheve té gytetit
kompleksi
Mesjetar | larté Pérshkrime té pérgjithshme té Kategori e larté (njésité e planit
1090-1270 sistemit rrugor, modelit té parcelés kryesor gjenetik) kategori e
Plani I gytetit | Maksimumi dhe pozicionimit té ndértesés ndérmjetme (lagjet; rrugét dhe
njésité né pérgindje, periferi té
mesjetés sé lart.
Mesjetar | voné Ndérhyrje t&¢ médha ishullore dhe Kategori e ndérmjetme
1270-1500 dhe anésore né tregun e rrugéve (transformimi | Dinhamit lindor,
post-mesjetar | ndryshime t& kudogjendshme né lagja Bell Lane) kategori e ulét
hershém linjat e rrugéve nga shkelje té vogla
anésore, ndryshime té vogla té
kudogjendshme né strukturén e
parcelés
Pélhuré Té konsiderueshme | Mesjetar | larté Pak ndértesa publike por té shquara
ndértimi duke ndryshuar me | dhe | voné 1090- | dhe struktura mbrojtése. Shumé pak
periudha 1500 shtépi sipas indekseve té jashtme,
por struktura mbetet brenda dhe né
pjesén e pasme té shumé shtépive
post-mesjetare
Modern | Shumica e shtépive né pérzierjen e Kategori e ndérmjetme, por
hershém 1500- periudhés sé lokalizuar kryesisht kategoria mé e ulét
1840
Viktorian dhe Banesa né vendndodhje periferike Kategoria mé e ulét
Eduardian 1840- ose né rrugé té vogla. Disa ndértesa
1918 tregtare né gendrén e biznesit
Ndér-dhe pas- Shumé pak ndértesa brenda Qytetit
luftés. Pas 1918 té Vjetér
Shfrytézimi | Para-1840 Shumica e zonave té pérdorimit té Kategori mesatare (gendér
tokés urbane tokés (gendra biznesi, zona biznesi, zoné rezidenciale
rezidenciale, zona institucionale tradicionale, zona rekreative,
rrénojat e kalasé)
Minimal Sé fundmi
(shekulli 1 XX-
té)

15 Fashé ndarése
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Mé tej, shkolla Franceze e morfologjisé, si¢ &shté pérmendur edhe mé lart, kombinoi gasjen
italiane me konceptet e Lefevre mbi hapésirén dhe cilésiné e formés, (Lance, 2004). Ajo qé
parashtron metoda e tyre, éshté njé thyerje midis strukturés sé ndértuar dhe strukturés sociale.
Né fazén e paré analitike, metoda fiton njé objektivitet “virtual” i cili zbulon logjikén e
sistemeve Q& pérbéjné mjedisin e ndértuar. Né kété ményré, mund té arrihet mundésia e
paragitjes sé aspekteve historike dhe shogérore né pérshkrimet morfologjike té cilat ndahen né
retroaktive dhe aktuale (Lance, 2004). Pamjet retroaktive té qytetit klasifikojné aspektet
formale té rritjes urbane né dy kategori:

(i) Rritje e vazhdueshme, gé nénkupton dendési maksimale, kufij té papércaktuar, pa pengesa
fizike dhe gyteti pérthith fshatin dhe vendbanimet e tjera nga zgjatimet periodike té strukturés
urbane. Kjo rritje e vazhdueshme mund té jeté lineare apo polare, né varési té shpérhapjes sé
progesit té urbanizimit né njé apo disa akse.

(i) Rritje e pavazhduar, i referohet njé pérshkrimi global té urbanizimit mbi njé territor, i cili
pérfshin qytetin e vjetér, shtrirjen urbane dhe ngastra té ndérmjetme natyrore. Koncepti ka té
béjé mé teorité e Howard (2003) si dhe me qytetet satelitore, si p.sh. né gytete si Londra apo
Bath.
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Figure 9 Komunikimi né nivel hierarkik i rrjeteve né Paris dhe Chicago. Burimi: (Panerai, Samuels, Castex, & Depaule, 2004)

Analiza e ndértimeve né njé qytet pérbén njé nga bazat e njohurisé mbi té, por ajo duhet té
pasurohet pér té vendosur komunikimin midis mjedisit té ndértuar dhe atij social. Pér shkak té
kompleksitetit té larté té fenomeneve urbane, analiza duhet té thjeshtohet né njé sistem té
prekshém dhe mund ta bazojmé né tre elementé kryesoré:
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(i) Rrjetet — té cilat formojné rrjetin bazé té strukturés urbane. Ato mund ti ndajmé né rrjet
primar dhe rrjet sekondar, ku ky i fundit lidhet edhe me madhésiné e bllokut té banimit
(figura 9).

(i1) Ndértesat publike — té cilat kané njé rol té veganté né strukturén urbane, me dy gasje né
shkallét e observimit. Né nivel lokal, kané njé funksion té caktuar dhe njé hapésiré
ndryshe nga ndértimet e tjera né gqytet dhe né shkallé qyteti jané pika kyce té tij.

(iii)Blloku urban— edhe pse éshté njé element i njohur, nuk éshté domosdoshmérisht pjesé
e strukturés morfologjike, pasi jo gjithmoné jané homogjené né njé qytet. Panerai
(2004) e ka cilésuar ndryshimin e shkallés sé tij, si njé transformim té paprecedenté té
shekullit té XIX-té (figura 10). Analizat kritike né kété piké, kané theksuar se prishja e
madhésisé sé bllokut ka pasoja né pérditshmériné e té pérjetuarit té qytetit.

Figure 10 'Thyerja e bllokut urban'. Burimi: (Panerai, Samuels, Castex, & Depaule, 2004)

2.2 Kompleksiteti i zhvillimit urban

Qytetet jané sisteme gé bashkojné njé sasi té madhe njerézish té cilét veprojné sipas nevojave,
déshirave, aftésive té ndryshme dhe kapaciteteve. Fakti gé qytetet konsiderohen si sisteme, vjen
si pasojé e pérbérjes sé tyre: nga grupe sendesh té lidhura apo nga pjesé qé formojné njé térési
komplekse. Véshtirésia e kuptimit té sistemeve, pavarésisht se sa té ndérlikuar jané ato, vjen
dhe nga ndérveprimet qé ekzistojné midis nén-sistemeve té ndryshme dhe se sa shpejt apo
papritur ndryshojné ato. Né qytete, njerézit dhe sistemet gé ata krijojné, bashkéveprojné dhe
ndryshojné me kalimin e kohés, duke sjellé pérpjekje né pérshtatjen e tyre ndaj ndryshimeve
té vogla apo té médha gé ndodhin né kontekst; pra, kjo i bén gytetet né vetvete komplekse.

Pér té kuptuar mé miré sistemet komplekse, disa shembuj té thjeshté jané: gjuhét, kolonité e
insekteve, truri i njeriut, sistemet ekonomike, sistemi imunitar, moti apo tufat e zogjve.
Ndonése njé milingoné e vetme nuk mund té konsiderohet vegmas inteligjente, njé koloni e
pérbéré nga gindra e mijéra milingona mund té punojé sé bashku duke u sjellé késhtu si njé e
vetme, si njé sistem kompleks inteligjent. Edhe né rastin e pérgjithshém té qyteteve, pa
konsideruar rastet e rralla, ekziston njé formé e organizmit gendror gé planifikon shpérndarjen
dhe furnizimin me ushgim ne secilén zoné té tij.
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Mitchell (2009, p. 13) e pércakton késhtu njé sistem kompleks: ‘Njé sistem kompleks éshté njé
sistem né té cilin ka njé mori té madhe pérbérésish pa njé kontroll gendror dhe rregullat e
thjeshta té funksionimit krijojné sjellje kolektive komplekse, pérpunim té sofistikuar té
informacionit si dhe adaptim pérmes mésimit té evolucionit’.

Ndérsa, Batty (2009, p. 4) i pérshkruan ato duke treguar sjellje “befasuese dhe té
paparashikuara ose emergjente si¢c tregohet né modelet e pérgjithshme gé lindin, nga
funksionimi i proceseve té sistemit né nivelin mikro”

Né pérmbledhje, sistemet komplekse:

(i) Sisteme té médha pa kontroll gendror;
(ii) Té pérbéra nga pérbérés ose agjenté gé veprojné dhe bashkéveprojné duke pérdorur
rregulla té thjeshta;
(ili)Veprime gé rezultojné né modele té paparashikuara, pra komplekse né sistemin né
térési.
Kompleksiteti éshté njé nga aspektet mé thelbésore té qytetit té géndrueshém dhe projektuesit
shpesh diskutojné mbi formén fizike urbane né terma té tij. Holland (1995, p. 4) parashtroi se
té gjithé sistemet komplekse kané njé veti gendrore: aftésiné e tyre pér té ruajtur koherencén
pérgjaté ndryshimeve, pa ndonjé kontroll gendror. Veté termi kompleksitet i referohet sjelljes
sé pasur, dinamike té sistemit gé lind nga ndérveprimet individuale midis shumé nénpérbérésve
heterogjené (Cilliers, 1998). Objektivi kryesor i kompleksitetit &shté té pércaktojé disa pérbérés
té pérgjithshém té sistemeve komplekse té pérfshira.

Gjithashtu, morfologét urban kané studiuar kompleksitetin e formés urbane, koncepte té cilat
jané ndjekur edhe nga studiues si Jane Jacobs (1961) dhe Christopher Alexander (1965), mbi
paradigmat e ndryshme té projektimit urban qé sot adresojné drejtpérdrejt dhe indirekt pér
vlerén e kompleksitetit né mjedisin e ndértuar. Sidoqofté, pavarésisht faktit se jané béré shumé
vite té kérkimit né kété fushé, ne ende nuk mund té diskutojmé né lidhje me njé teori té vetme
té kompleksitetit, por pérkundrazi njé grup shumé té gjeré konceptesh dhe mjetesh qé mund té
zbatohen pér studimin e kompleksitetit ose sistemeve komplekse (Haken, 2012). Megjithése
pérfshin njé zhvendosje thelbésore larg besimit se siguria parashikuese éshté e mundur me
sisteme komplekse, ai mund té shérbejé si njé optiké e re e dobishme pér shpjegimin e
fenomeneve urbane, studimin e formés sé qytetit dhe shqyrtimin e ndérhyrjeve té planifikimit.
Pér mé tepér, kompleksiteti ofron njé kornizé gjithépérfshirése pér vlerésimin e sjelljes sé
sistemit g€ mund té ndértojé lidhje mé té forta midis disiplinave urbane sasiore dhe cilésore
(Portugali & Stolk, 2016).

Né shekullin e XX-t&, nga Corbusier dhe bashkékohésit e tij, pati njé géndrim tjetér lidhur me
kompleksitetin fizik té qyteteve tradicionale. Ata krijuan konceptet e para pér zonimin
funksional me njé pérdorim té vetém dhe varésiné nga automjetet népér qytete (Hall, 1996).
Mé pas, Scott (2020) kritikoi modelin modern urban, duke i quajtur gytetet utopike nga lart-
poshté, té thjeshta dhe racionale, dhe vlerésoi urbanizimin nga poshté-lart, duke i konsideruar
té ndértuara organikisht, té c¢rregullta, t& varura nga njohurité lokale (Jacobs J. , 1961).
Projektuesit modern zhvilluan rendin vizual gjeometrik pér njé funksionim té miré, me rregull
té géndrueshém shogéror né mjedisin e ndértuar (Sussman & Hollander, 2015). Pér mé tepér,
planifikuesit urbané gjithmoné kané diskutuar né terma té "kompleksitetit" kur béhet fjalé pér
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formén fizike urbane dhe zhvillimin e saj. Por, né té gjitha studimet dhe gasjet, ekziston njé
piképamje e pérbashkét pér ményrén se si ndikon kompleksiteti né habitatet njerézore né
shkallén e lagjes dhe jetueshméringé. Pér me tepér, ne rrethohemi gjithkund nga sisteme
komplekse.

Disa forca té brendshme ndikojné né strukturén ose rritjen e sistemit dhe pérbérésit e tij rrisin
koherencén e brendshme té strukturés sé tij pér shkak té atij vet, ky fenomen quhet veté-
organizim (Portugali J. , 2000) (Salingaros N. , 2005).

Ndérkohé, adaptimi (nga latinishtja “pérshtatja”) éshté njé pjesé vendimtare e sistemeve
komplekse. Pér ta zgjeruar edhe me shumé, kapaciteti adaptiv éshté ajo piké ku qyteti duhet té
pérshtatet pér té géndruar koherent. Sistemet komplekse ku adaptimi éshté njé fenomen shumé
i réndésishém, zakonisht referohen si sistemet komplekse adaptive (Holland 1995). Qytetet
jané njé shembull thelbésor i sistemeve komplekse adaptive. Pér rrjedhojé, studimi i qyteteve
si sisteme komplekse mund té jeté shumé sfidues pér faktin se njé qytet mé kompleks edhe
problemet e tij qe kérkojné zgjidhje jané po aq komplekse. Prandaj, ndérsa kérkojmé té japim
njé interpretim ose studim té problemeve komplekse té zhvillimit urban, vihen re tre tendenca
té garta gé sé bashku pércaktojné fushén e studimeve té kompleksitetit urban (Batty &
Marshall, 2011):

e Qasja sasiore, e cila pérdor modelimin dhe teknikat gé rrjedhin nga puna kérkimore dhe
simulimet kompjuterike (ndonjéheré té quajtura Teori e Kompleksitetit t€ Qyteteve);

e Qasja cilésore gé thekson filozofité e zhvillimit t€ shkencés, duke pérdorur gasje
ndérdisiplinare dhe analoge té kompleksitetit té tilla si gendrueshméria, ndryshimet ose
pérshtatja e klimés;

e Nocioni gé pérkufizon optimizmin e njé sistemi né njé ményré reduktuese, nga lart-
poshté, nuk éshté mé ‘njé metaforé e pérshtatshme pér zgjidhjen e problemeve
njerézore’, e cila shfaq paradoksin e dukshém t& ‘planifikimit pér kompleksitetin’.

Kompleksiteti shpesh merr njé formé hierarkie, késhtu gé njé sistem kompleks konsiston né
njé seri nénsistemesh té ndérlidhura, gé dhe ato veté pérbéhen nga nénsisteme té tjera, e késhtu
me radhé deri kur arrihet niveli i pérbérésve elementaré (Kronert, Volk, & Steinhardt, 2001).
Teoria e hierarkisé aplikon hierarki pér té organizuar konceptet dhe interpretuar kompleksitetet
e ndryshme. Ajo ekzaminon me detaje problematikat e shkallés, niveleve té organizimit,
niveleve te vézhgimit, niveleve té shpjegimit né njé sistem kompleks té karakterizuar nga
struktura dhe aktivitetet hierarkike pérgjaté niveleve.

Njé nga prirjet e para jané teorité e kompleksitetit té qyteteve (CTC®), té cilat gjithnjé e mé
shumé po zhvillohen dhe studiohen nga njé numér i gjeré studiuesish, gé nga matematikanét,
fizikanét, gjeografét, planifikuesit urban dhe projektuesit e deri te sociologét dhe ekonomistét.
Juval Portugali (2011) parashtron se, gjaté tre dekadave té méparshme, CTC ka theksuar tre
arritje kryesore:

- E para, kompleksiteti i qytetit pérbén tashmé njé bazé té vecuar teorike pér fenomene té
ndryshme urbane gé jané interpretuar né bazé té referencave té ndryshme teorike si pér

16 Teoria e kompleksitetit té qyteteve (Complexity Theory of Cities)
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shembull planifikimi i pérdorimit té tokés, shpérndarja né rang madhésie, zoonimet
hapésinore, teoria e gendérsisé dhe hartézimi njohés;

- Sé dyti, CTC ka rritur depértimin dhe kuptimin e qyteteve pérmes vetive bazé té
kompleksitetit, pér shembull, duke demonstruar aftésiné e agjentéve té vetém apo té
veprimeve individuale gé influencojné né sistemin urban, apo se si gytetet né vetvete,
pérmes emergjencave mund té konsiderohen forca socio-ekonomike dhe kulturore gé
skalisin zhvillimin e tyre;

- Sé treti, teorité e kompleksitetit t& qyteteve demonstrojné se rendet dhe modelet e forta
urbane mund té perceptohen né dukje kaotike dhe té larmishme.

Pavarésisht kétyre arritjeve, kuptimi mbi sistemet urbane, si sisteme komplekse adaptive, éshté
shumeé i kufizuar. Juval Portugali (2011) gjithashtu argumenton gé pérdorimi i kompleksitetit
pér studime urbane éshté jo i ploté sepse CTC kryesisht pérgendrohet né modelimin e
fenomeneve afatshkurtra né sisteme té thjeshta, t¢ mbyllura g¢ mund té studiohen duke
pérdorur metoda sasiore-statistikore, dhe se ata shpesh nuk arrijné té interpretojné domethénien
e analogjive té modeluara. Prandaj, pavarésisht demonstrimit té komplekstietit si njé sistem pér
studimet urbane, aplikimet dhe modelet e tij kuantitative jané ende né limite relative té
pérdorimit, dhe adresimi i zhvillimit kompleks urban éshté ende larg gartésimit.

Nése i kthehemi gasjes cilésore té kompleksitetin urban, duhet theksuar nevoja pér té adoptuar
njé botékuptim kompleks dinamik, duke pérdorur metodat e kérkimit ndérdisiplinare dhe
pérshkrimi i ndryshimit pér analogji né sistemet social dhe ekologjike.

2.3 Ripértéritja adaptive

2.3.1 Fazat e ripértéritjes adaptive

Njé sistem kalon né njé fazé kritike kur nén-komponentét e kétij sistemi jané né ndérveprim
me njéri-tjetrin (Miller & Page, 2007). Megjithaté, kéta nén-komponenté nuk jané tregues té
vecorive qé mund té keté njé sistem, dhe njékohésisht vecorité e njé sistemi nuk mund té
deduktohen vetém nga ekzaminimi dhe ndérveprimet mes kétyre nén-komponentéve (Aziz-
Alaoui & Bertelle, 2012). Me fjalé té tjera, njé sistem nuk mund té shképutet ve¢cmas, té
verifikohet marrédhénia mes komponentéve e mé pas kéto bashkohen pér té kuptuar si
funksionon njé sistem. Fenomenet né fazé kritike jané karakteristika jolineare té njé sistemi,
si¢ mund té jené katastrofat, pragjet dhe aftésia veté-organizuese.

Aftésia veté-organizuese éshté njé fenomen i fazés kritike gé ndodh kur njé sistem funksionon
né ményré té atillé qé té funksionojné “mé mire” ose n€ ményré mé té€ géndrueshme, pa
influence nga faktoré té jashtém. Pér shembull, ndérhyrjet e “urbanizmit taktik” jané té
shtjelluar teorikisht né lidhje me kompleksitetin dhe aftésité veté-organizuese (Silva, 2016).
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Njé faze tjetér e ripértéritjes adaptive éshté feedback'’-u gé merr njé sistem. Feedback-u ndodh
kur njé rezultat i njé sistemi, kthehet né po até sistem si njé rezultat hyrés'®. Feedback-u negativ
e zbeh shkallén e ndryshueshmérisé dhe e shtyn até drejt njé gjendjeje mé té géndrueshme.
Feedback-u pozitiv rrit shkallén e ndryshueshmérisé, si efekt veté-pérforcues. Pér mé tepér,
strukturat né shkallé mé té gjeré mund té vijné si pasojé e ndérveprimit mes nén-komponentéve
né shkallé mé té vogél dhe mé pas, né té ardhmen, té ndikojné né sjelljen e nén-komponentéve
népérmjet krygézimit té shkallés.

Ripértéritja adaptive dhe géndrueshméria jané tipare komplekse té sistemit adaptues gé lidhen
né ményré té drejtpérdrejté me veté-organizimin, feedback-un dhe jolinearitetitn (Holling,
1973). Sipas Walker (2004), ripértéritja adaptive pérkufizohet si “kapaciteti i njé sistemi té
pérthithé problematikat dhe té veté-organizohet ndérkohé qé i nénshtrohet ndryshimit né
ményré gé té ruajé ende té njéjtin funksion, strukture identitet”. N& kété ményré, njé sistem i
ripértéritjes adaptive éshté njé sistem i cili kthehet né gjendjen e tij t¢ méparshme pa véshtirési.
Qéndrueshméria, nga ana tjetér tenton t’i referohet specifikisht njé variabél ose karakteristike
té sistemit, pavarésisht pagéndrueshmérisé mes disa prej komponenteve té kétij sistemi
(Aligica, 2014).

Veté-organizimi kritik pérshkruan njé sistem i cili ka njé piké kritike si térhegése té tij e cila
evoluon vazhdimisht deri sa arrin né pikén e tranzicionit dhe fazés kritike (Bak, Tang, &
Wiesenfeld, 1987). Né pikén kritike, nén-komponentét e sistemit jané té lidhur drejtpérdrejte
dhe ndikojné fugishém né njéri-tjetrin. Kétu, edhe njé ndryshim i vogél né njé nén-komponent
té vetém éshté i afté té prodhojé efekte t€ médha gé krijojné njé efekt zinxhir né té gjithé
sistemin. Shembulli mé i miré pér té shpjeguar kété fenomen éshté modeli i grumbullimit té
rérés, si¢ e pérshkruan edhe (Bak, Tang, & Wiesenfeld, 1987). Sipas tij, mbi njé grumbull me
réré bien vazhdimisht kokrriza réré. Mé pas, ky grumbull rére evoluon me njé kénd té caktuar
dhe bie né njé gjendje qetésie, pavarésisht ortekéve té vogla qé mund té ndodhin - kjo éshté
pika kritike. Né kété piké, njé kokérr e vetme rére tjetér mund té shkaktojé né ¢cdo moment njé
ortek masiv. Pas ortekut, sistemi rikthehet pérséri né gjendjen kritike dhe hyn né njé gjendje
ciklike veté-pérséritése. Né fakt, (Batty & Xie, 1999) argumentojné se qytetet shfagin elemente
té veté-organizimit kritik, ndérkohé qé format e tyre urbane evoluojné né ményré mé diskrete
me kalimin e kohés pérmes tranzicionit.

2.3.2 Matjet e kompleksitetit t& formés urbane

Kompleksitetit i mungon njé pérkufizim apo njé ményré matjeje specifike dhe shpesh
mbéshtetet né até qé e kthen né njé fenomen, sjellje ose model kompleks né njé kontekst té
pércaktuar. Shiner et al. (1999) japin njé pérkufizim pér kété fenomen né tre formulime té
ndryshme: i pari, i bazuar né entropiné, e cila éshté né nivele mé té larta kur objektet nén studim
jané té pérzier dhe kané diversitet mes tyre. | dyti, balancon shuméllojshmériné dhe strukturén,
dhe pérputhet me pérkufizimet tradicionale té sistemeve komplekse adaptive. I treti, ka té béjé
me rregullin, veté-organizimin dhe emergjencat, nga té cilat struktura del nga njé ¢rregullimi i
méparshém.

17 produkti ose reagimi i njé sistemi
8 Input
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Figure 11 Tre lloje té kategorive té kompleksitetit, Burimi: (Shiner, Davison, & Landsberg, 1999)

Njé rrjet kompleks hapésinor éshté njé rrjet gé ka njé strukturé jo té paréndésishme. Me fjalé
té tjera, struktura dhe organizimi i tij nuk éshté as plotésisht i rregullt dhe as plotésisht i
rastésishém. Duke iu rikthyer tre kategorive té kompleksitetit té diskutuara mé sipér, kategoria
e paré, maksimizon ¢rregullimin dhe entropiné; kategoria e dyté, maksimizon ekuilibrin midis
strukturés dhe larmishmérisé dhe kategoria e treté maksimizon rregullin (figura 11).

Forma urbane gé rrjedh nga njé proces planifikimi urban, éshté e skalitur né hapésiré dhe mund
té karakterizohet nga matje té ndryshme hapésinore té kompleksitetit. Kéto masa vlerésojné
karakterin e modeleve hapésinore té sistemit, duke u pérgendruar né pamjet e castit (né njé
kohé té caktuar, deri diku té rastésishme) né vend gé té vlerésojné dinamikén me kalimin e
kohés. Modelet fizike pérbéjné gjithashtu formén urbane dhe mund té ekzaminohen né aspektin
e analizave té rrjetit, strukturés fraktale, larmishmérisé (té llojeve té ndryshme) dhe entropisé
sé informacionit.

Entropia sipas Shannon (1948) éshté pérdorur pér t€ matur kompleksitetin urban (Batty M. ,
2005) dhe fitimi mesatar i informacionit &shté pérdorur pér té matur kompleksitetin hapésinor
té njé ekosistemi (Proulx & Parrott, 2008). Teoria e Shannon (1948) mbi entropiné e
informacionit ka té béjé me sasiné mesatare té informacionit gé gjendet né zbulimin e njé
mesazhi ose ngjarjeje. Entropia e Shannon (1948) tregon se sa mé shumé lloje té ndryshme té
elementeve té keté né studim dhe sa mé i barabarté dhe proporcional té jeté raporti mes tyre,
aq mé pak i parashikueshém do té jeté lloji i cdo elementi i marré né vecanti. Kjo mund té
zbatohet pér mesazhet abstrakte, serité kohore ose larmishmériné hapésinore.

Té dhéna nga studime dhe analiza té shkalléve té ndryshme urbane, duke nisur nga rajonet, tek
lagjet e deri tek ndértesat déshmojné réndésiné e kritereve té vlerésimit t¢ moduleve gé
pérzgjidhen pér analizé té thelluar. Larmishméria si edhe mungesa e rendit apo rregullit qé
karakterizon gytetet sot, rrit padyshim véshtirésiné e matjeve objektive. Studimi i miréfillté i
matjeve té kompleksitetit né ambientin e ndértuar duhet t& marré né konsideraté aspekte té
ndryshme gjaté pérzgjedhjes sé kampionéve. Arritja e njé ekuilibri ndérmjet strukturés dhe
rrémujés urbane duhet té jeté né fokusin e vlerésimit pér té arritur matje dhe té dhéna té sakta.
Duke gené se qytetet jané sisteme mjaft komplekse, nga njéra ané ekzaminimi i njé kampioni
lagjeje mund té arrihet mé sé miri nése fokusi &shté né trajtimin e késaj lagjeje si njé ekosistem
urban. Dinamikat e jetés né komunitet, si¢ jané ndryshimet e shpeshta té popullsisé, dendésisé,
punésimit, pasurisé, véllimi i trafikut, etj. jané faktoré mjaft té réndésishém pér tu konsideruar
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dhe identifikuar. Ndérkohé, ka edhe faktoré té tjeré dinamiké e té ndryshueshém, qé nuk
paragesin diferenca té konsiderueshme té rezultateve edhe kur inputet ndryshojné. Nga ana
tjetér, njé kampion lagjeje mund té ekzaminohet edhe si njé produkt i sjelljeve njerézore, pasi
sistemet urbane dhe qytetet jané né riformulim dhe adaptim té vazhdueshém, si pasojé e
sjelljeve njerézore (Lynch, 1954).

Sipas Geoffrey D. Boeing (2017), forma urbane mund té analizohet né disa aspekte apo
kategori matése, si¢ jané: kompleksiteti vizual, kohor, hapésinor, si edhe strukturor (fraktal,
rrjetet), té cilat shtjellohen mé poshté:

e Kompleksiteti vizual i formés urbane

Né pérditshméri, informacioni vizual gé perceptohet nga njé kémbésor gé ecén né qytet, éshté
i pakté. Por nga ana tjetér né qytet, si njé mjedis dinamik dhe kompleks, individét bombardohen
me sasi té médha informacioni. Ményra se si ne e perceptojmé informacionin, lidhen kryesisht
me vecantité e formés urbane, si: lartésité e ndértesave, ndjesité e kufizimit té hapésirés, shkalla
njerézore, transparenca, lidhjet, kompleksiteti vizual, etj.

Sipas studimit té kryer nga Ewing et al. (2013), u gjet se njerézit preferojné dhe pérzgjedhin qé
ta marrin informacionin viziv né njé ményré gé i pérshtatet dhe éshté komforte pér ta.
Kompleksiteti vizual i njé cilésie t& miré mbetet i lidhur né ményré direkte me llojet e
ndértesave, detajet e dizajnit, mobilimi urban, sinjalistika, aktiviteti njerézor, lévizja e diellit,
si edhe detajet e materialeve dhe teksturave urbane té rrugéve, trotuareve, elementeve natyrore,
etj.

Ndérsa, né kérkimin e Calvante et al. (2014), u konkludua se kompleksiteti i perceptuar né
hapsirén urbane né qytet, ndikon né interesin visual té kémbésoréve dhe né sjelljen e drejtimit
té automjeteve. Ai propozon njé metodologji pér matjen objektive té kompleksitetit, duke u
bazuar né kontrastin lokal dhe né frekuencat hapésinore. Ndér té tjera, ai zbulon se
kompleksiteti mé i larté shogérohet me praniné e objekteve me kontrast té larté midis tyre dhe
zona té karakterizuara nga frekuenca hapésinore mé té uléta se mesatarja né mjedis.

e Matjet kohore té formés urbane

Matjet gé vijné si rezultat i analizave té cilat studiojné dinamikat dhe ndryshimet qé ndodhin
né prizmin e nocionit “kohé&” njihen si matjet kohore. Metodat gé pérdoren pér té vjel matje té
tilla jané té& shumta, por té gjitha pérdorin pérfshirjen e elementit kohor né hapésiré. Disa
studiues, si: Lyapunov, Shannon, etj. kané realizuar studime té cilat mund té aplikohen edhe
né projektimin urban né shkallé lagjeje apo qyteti. Sipas Kuper (2017), té dhénat serike qé vilen
nga ky aspekt matés, pra nga koha, mund té abstraktohen pér té arritur matje apo vlera gé lidhen
me lévizjen njerézore né hapésirén (hapésiré fizike, qytet, etj.) gé rrjedh si pasojé e vendimeve
té dizajnin urban.

e Matjet hapésinore té formés urbane

Matjet hapésinore té kompleksitetit té formés urbane, kur rrjedh prej planifikimit, sigurisht gé
jané mé té unifikuara. Kéto té dhéna, kané vleré mé shumé né njé moment té caktuar, sesa si
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vlera dinamike né kohé. Larmishméria, éshté matja hapésinore mé e pérdorshme e
kompleksitetit, né planifikimin dhe projektimin urban.

Jane Jacobs (1961) vlerésoi se pérdorime té ndryshme té tokés kané aftésiné e tyre pér té krijuar
sinergji nga funksionet plotésuese. Cervero dhe Kockelman (1997) gjithashtu argumentuan se
diversiteti i pérdorimit té tokés éshté njé tipar ky¢ qé formon sjelljen e té udhétuarit né mjediset
urbane.

Salat et al. (2010) identifikojné tre lloje té larmishmérisé apo diversitetit hapésinor té formés
urbane té lidhura me kompleksitetin: larmishméria midis objekteve té ngjashme, larmishméria
né shpérhapjen hapésinore dhe larmishméria e shkallés. Larmishméria midis objekteve té
ngjashme i referohet karakteristikave té ndryshme midis objekteve té njéjta dhe mund té béhet
njé vlerésim i drejté, kur shpérndarjet e njétrajtshme jané optimale. Megjithaté, ky géndrim
béhet i rrezikshém né nivel planifikimi gendror. Matjet hapésinore té shpérhapjes dhe té formés
fizike jané té vlefshme pér té karakterizuar uniformitetin, rastésiné ose kompleksitetin
hapésinor té ekosistemeve, e si té tilla mund té aplikohen edhe né mjedisin e ndértuar.

Né njé sistem kompleks, pérgendrimi ose grupimi | funksioneve té njéjta, mund té béjné gé
gendrat e punés té grumbullohen né zona té caktuara ( (Jacobs J. , 1969) (Sevtsuk, 2014)). Né
kéto raste, pyjet apo hapésirat e gjelbérta jané té pérgendruara e té grumbulluara dhe jo té
shpérndara né hapésirén urbane. Larmishméria e shkallés dhe niveli i observimit, do té
diskutohet né kapitujt e méposhtém.

e Matjet strukturore té formés urbane

Nése vazhdojmé debatin lidhur me larmishméring, ngrihen pyetjet gé lidhen me matjet
strukturale né nivel shkalle. Matjet strukturore lidhen me aspektin fizik té njé sistemi. Ato
aplikohen vazhdimisht né qytete dhe jané matjet mé té pérdorshme té atributeve té
kompleksitetit né njé qytet, pasi ato na japin té dhéna té matshme lidhur me strukturén fizike
té qytetit dhe shtrirjen e tij. Densiteti né vetvete mund té jeté njé pérfagésues i thjeshté pér
kompleksitetin, pasi mund té pérshkruajé sesi njé numér mé i madh aktivitetesh ndérvepron né
té njéjtén zoné, duke nénkuptuar strukturén urbane dhe lidhjet midis tyre. Matjet struktore, né
shkallén e projektimit urban, ndahen kryesisht né dy kategori: masat e strukturés fraktale dhe
analiza e rrjetit.

2.4 Fraktali

2.4.1 Sintaksa e formés dhe rregulli fraktal

Ndryshe nga Viena apo Barcelona, Parisi dhe Tokio jané zhvilluar pa njé plan té pérgjithshém
pér qytetin. Por, aq sa mospérfillése mund té duket nga c¢do rregull topografik, sidoqofté,
struktura e tyre déshmon njé formé shumé komplekse té rendit, e ndryshme pér té dy qytetet,
cfaré iu jep atyre njé vulé té patjetérsueshme té identitetit. Parisi, pér shembull, té kujton njé
mozaik gjigand, mé afér planit urbanistik té Pergamon®®-it se sa té Qytetit Radial®® té Le

19 Akropoli i Pergamonit ishte kryeqyteti i dinastisé helene Attalid, njé gendér kryesore e té& mésuarit né botén
e lashté
20 plani modern i Le Corbusier né vitin 1920, pér Parisin
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Corbusier-sé. Bruno Fortier (1989) e pérshkruan Parisin si “njé lloji gjigandi territorial né té
cilin rrugét shtrihen mbi rrénojat e ish-manastireve, kalldrémet kthehen né kopshte, faltoret
pérfshihen brenda qytetit, dhe gjurmé té Hartés sé Botés gé lidhin disa prej monumenteve me
njéri-tjetrin, po ende té paprekura, té gjitha duke luajtur distancén e duhur, njé rezultat qé
asnjé projekt nuk mund ti keté bashkuar.”

Ende, ajo cfaré rezulton nga planet e Parisit dhe Tokios nuk éshté asnjéheré pa lidhje logjike.
Planet kurré nuk pushojné sé gjeturi strukturén e géndrueshme né cdo shkallé, pérséri e
ndryshme pér té dy qytetet. Dhe shtresat e rrugéve, pavarésisht sa jané deformuar nga
topografia dhe historia, shfagin karakteristika konstante: njé distancé mesatare midis
krygézimeve rreth 120 metér pér Parisin, dhe pér ato qytete té projektuara nga evropianét si
Hong Kong apo gendra e Melburnit, ndérkohé vetém 50 metra né Tokio. Cdo qytet zgjedh, né
ményrén se si i adaptohet kulturés sé vet dhe secilés periudhé por dhe qé rezulton i
géndrueshém pérgjaté kohés, duke pérdorur njé numér té kufizuar zgjidhjesh, prezenca e té
cilave strukturon peizazhin e tij. “Kudo evidentohen té njéjtat figura themelore, pér té treguar
se ¢faré ishte humbur né njé vend apo kundérshtuar nga topografia e historia, ishte fituar né
zhvillimin e njé teksture né té cilén fati, nuk luante mé njé rol mos strukturimi” e vézhguar nga
Bruno Fortier (1989).

Sipas, Salat et al. (2011), fakti gé strukturat matricore dhe topologjike té kétyre qyteteve pa
plan, mbesin guditérisht té géndrueshme nén presionin e ndryshueshmérisé ekstreme té krijimit
té formave aksidentale, ngre dy pyetje:

E para konsiston nése ‘zbulimi i qytetit” éshté mé pak fakt i investimeve né projekte té vecanta
se sa “né gjetjen e rregullave té formésimit dhe bashkekzistencés sé njé jetese, si njé fushé e
hapur e elementéve né ményré konstante”. Kompleksiteti i kétyre rregullave té formimit, ka
humbur sot né varférimin e shkaktuar nga modernizmi, i cili e redukton qytetin né objekte té
izoluara. Stoku 1 “formave ideale” t&€ qyteteve tradicionale, ka koherencén e vet qé strukturon
rolin e hapésirave boshe dhe plot, thyerjeve dhe vazhdimésive, rendeve dhe pamjeve.
Modernizmi na ka trashéguar “anti-forma” té pastrukturuara gé déshtojné né koherencén e
gytetit apo né mundésiné e riprezantimit té tij.

Dhe kjo hap njé nivel té dyté studimi, i cili zhvillohet gjerésisht, ¢faré pérfshin kuptimin e
minimumit té pragut té kompleksitetit dhe artikulimit, né té cilat kéto rregulla té organizimit té
kompleksiteteve urbane mund té krijojné njé gjuhé té kuptueshme, dhe té prodhojné njé mjedis
njerézor dhe jo njé humbje shkatérrimtare té qytetit. Ne duhet t& shohim pér rregullat e
organizimit té kétyre zonave urbane, jo té kopjojmé té shkuarén, théné mé miré té lévizim drejt
morfologjive té brendshme dhe integrimit té shkalléve té pazbuluara mé paré. Pér té analizuar
drejt hapésirat, format urbane duhet té shohim né njé tjetér ekuilibér, até té rilidhjes sé njerézve
pérgjaté njé serie shkallésh té njépasnjéshme, duke rizbuluar rregullin e humbur fraktal té
qyteteve historike.
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2.4.2 Universialiteti i fraktaleve dhe piképamjet teorike mbi to

Ne fillimisht duhet té kuptojmé se si ¢éshtjet “e gjalla” dhe “jo té gjalla” jané organizuar né njé
ményré komplekse pér té formuar té térén. Fizika kuantike, teoria e kompleksitetit, sistemet e
analizave, inteligjenca artificiale dhe gjeometria fraktale konvertojné pér té na siguruar njé
pamje shumé mé komplekse té universit dhe jetés. Gjeometria e qyteteve historike shfaq keté
shkallé té larté té kompleksitetit. Universialiteti i ligjeve té fizikés na lejon té japim njé
pérshkrim té strukturave té pérbashkéta té qytetit té fshehura nén ndryshimin e sipérfages sé
fakteve urbane. Kjo éshté ajo ¢faré Bernard Sapoval®! quan “universialiteti i treté”. Q& nga viti
1970, zhvillimet shkencore u ndryshuan, me dy géndrime té reja:

(i) Njohja e ngjashmérive né sjelljen e sistemeve, edhe kur drejtohen nga ndérveprime té
brendshme té ndryshme.

(if) Nevoja emergjente e njé gjuhe té re, ajo e gjeometrisé fraktale, qé pérshkruan zhvillimin
e njé objekti sipas njé simetrie té vecanté, objekte pjesé té té cilave i pérngjajné té térés,
ku i vetmi variant i té cilit éshté zgjerimi apo zvogélimi. Qytetet, té paktén qytetet
historike, jané midis sistemit “universal” qé zotéron kété simetri t€ zgjerimit dhe
ngjashmérisé sé vetvetes né shkallé té€ ndryshme.

Pérdorimi i gjeometrisé fraktale si njé mjet pér klasifikimin e fenomeneve urbane, éshté njé
hap i madh né avancimin e kuptimit té kompleksitetit té tyre. Gjeometria fraktale zbulon njé
“rend t€ fshehté” né morfologjiné e strukturave urbane, duke zbuluar strukturat e brendshme
hapésinore dhe organizimet né nivele té kompleksitetit né shkallé té ndryshme gé nuk mund té
shihen duke pérdorur rrjetén analitike té gjeometrisé sé zakonshme. Gjeometria fraktale
gjithashtu na lejon té ndértojmé modele shpjeguese pér morfogjenezén e strukturave urbane
brenda strukturave fraktale.

Qytetet historike jané njé laborator pér té ekzaminuar marrédhénien midis njerézve, klimés dhe
mjedisit urban. Duke u pérballur me forcat e natyrés: tokén, diellin, erén, gytetet fraktale ishin
rezultat i pérpjekjeve pér mbijetesé té brezave né kohéra. Qytetet historike duhet té shérbejné
si streha, né té cilat koncepti i qyteteve duhet té formohet. Anasjelltas, planifikuesit e gyteteve
moderne, u nisén pér té shkretuar qytetet e vérteta, né emér té parimeve planifikuese dhe teorive
rreth pérparésive té rrjeteve ortogonale, ndérkohé kur té gjithé qytetet historike jané té
kompleksuara nga topografia dhe hidrografia e tyre e ¢rregullt, dhe nga rrugét e lakuara té
krijuara nga njerézit.

Pér té kuptuar kompleksitetin e gyteteve duhet béré njé analizé e shkalléve té tyre, duke zbuluar
nivelet hierarkike té organizimit té tyre. Né kéto hierarki, disa grupe té njépasnjéshme nivelesh
shfaqgin njé rregull shumé mé té miré se té tjerét. Pérshkrimi i njé térésie “té€ miré-organizuar”
pérgjithésisht prezanton nocionin e strukturés: elementi i rendit mé té larté éshté i pérfshiré
brenda elementéve té rendit té ulét sipas njé skeme té miré-pércaktuar. Rendi hierarkik gé lidh
frekuencén e paraqitjes sé elementeve me madhésiné e tyre éshté, si¢ do ta shohim, éshté njé
rend fraktal.

21 Fizikant francez qé ka dhéne kontribut né studimin e fraktaleve.
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Termi éshté njé neologjizém i shpikur nga Benoit Mandelbrot (1983) nga latinisht ‘fractus 22,
e derivuar nga folja ‘frangere’. Fraktal do té thoté i fragmentizuar, i ndaré, i ¢rregullt, i
ndérpreré. Nése flasim pérgjithésisht, teoria fraktale éshté njé teori e lidhur me thyerjen,
copézimin, shpérndarjen, porozitetin, koklavitjen. Por, réndésia e teorisé éshté té identifikojé
njé rend nén pamjen e ¢rregullt té formave: rendi kompleks i objekteve i péshtjelluar né ményra
té shuméfishta. Gjenerimi i fraktaleve matematikore, nga pérséritja e funksioneve krijon
kompleksitetin jashté rregullave té thjeshta. Mé shumé se sa njé teori e formave té ¢rregullta,
kjo éshté njé teori e indekseve té rregullta té rastésisé. Né prezantimin e tij t€ gjeometrisé
fraktale, Benoit Mandelbrot (1983) pérshkruan réndésiné e saj me termat g€ vijojné: “Reté nuk
jané sfera, malet nuk jané konike, vijat bregdetare nuk jané rrethore dhe lévorja nuk éshté e
Iémuar, po ashtu as drita nuk pérshkon né vijé té drejté. (...) Natyra nuk shfaq thjesht njé
shkalle mé té larté por njé nivel krejtésisht t¢ ndryshém té kompleksitetit (...) Ekzistenca e
kétyre modeleve na sfidon té studiojmé kéto forma qé euklidi i 1é ménjané si té jené “té
paformé”.”

Njé objekt i ¢crregullt nuk éshté as i paorganizuar dhe as kaotik. Gjeometria fraktale na jep njé
krahasim mé té miré té impaktit té vendimeve njerézore mbi té ardhmen e gyteteve dhe na lejon
té gjenerojmé tregues té rinj pér té matur progresin né zhvillimin e gyteteve té géndrueshém.
Qyteti i shfaq strukturat né té gjitha shkallét. Rrjedhimisht ai éshté fraktal né kuptimin mé té
gjeré té termit. Karakteri kompleks jo linear i morfogjenezés sé tij, duke arritur kulmin né
strukturén fraktale shpjegon kété heterogjenitet té strukturés urbane. Projektuesit modern
ngatérruan rendin vizual gjeometrik pér miréfunksionimin e rendit shoqgéror dhe té
géndrueshém né mjedisin e ndértuar (Roy, 2005). Studiuesit gé ndjekin pas Jane Jacobs (1995),
kané argumentuar se projektimi urban i thjeshtuar me njé géllim té vetém shkatérron
kapacitetin funksional dhe energjiné e brendshme té tij.

Gjeografia urbane dhe né vecanti teoria e pérgendrimit té vendbanimeve pérfshin faktin qé
qytetet ekzistojné jo té vecuara, por si pjese e sistemeve hierarkike gé Batty dhe Longley (1994)
I pércaktojné si bindje né rend dhe madhési, sipas njé ligji té shpérndarjes fraktale. Ai pohon
se shkalla e observimit mbetet njé mjet analitik i diskutueshém dhe jo i vérteté, sepse e sheh
analizimin e fakteve urbane té pavarur nga shkalla e observimit. Ai gjithashtu shkon mé tej
duke béré njé analizé krahasimore té konfigurimit fizik té qytetit bazuar né dy procese kryesore:
ai i kontrolluar me orientim nga “sipér-poshté”, e qé prodhojné struktura formale drejt
gjeometrisé ortogonale, dhe ai nga “poshté-sipér” qé si proces tipologjik formues, gé tenton té
prodhoje struktura té crregullta formale. Diferenca vérehet garté mes formave té urbanizmit
modern dhe atij vernakular, njé gasje analitike gé merret né shgyrtim nga disa teoriciené.

Gjithashtu, Batty (2005), pohon se duhet njé analizé e ploté, e té dy dimensioneve, si masés
fizike ashtu edhe flukseve. Né njé shkrim teorik qé tenton té ngrejé njé “shkence” t€ qytetit ai
pohon gjithashtu réndésiné e rrjeteve dhe flukseve urbane.

Né kété studim, koncepti i fraktaleve do té lidhet me rrjetet dhe do té zhvillohet vetém né nivel
teorik. Fraktali shpérndahet sipas ligjit té fuqisé. Si¢ u pérmend edhe mé sipér, ka njé numér té
vogél elementésh mé té médhenj, numér mesatar elementésh mesataré dhe shumé elementé mé

22 | thyer.
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madhési té vegjél. P.sh. nése do shikojmé njé rrjet rrugor né njé qytet, né njé shkallé té madhe,
do té vérejmé arteriet kryesore dhe bulevardet e médha; nése afrohemi mé tepér, do té vérejmé
rrjet mé té dendur dhe rrugét kryesore; por nése tentojmé mé shumé té afrohemi do té shohim
njé rrjet shumé té dendur dhe rrugé (figura 12). Dimensioni fraktal, D, éshté njé matje
statistikore, sesi kompleksiteti i formés urbane ndryshon, né varési té shkallés gé béhet matja.

D =log N/log S,

Ku ‘D’ éshté€ vlera e dimensionit fraktal, ‘N’ €shté numri i objekteve qé gjenerohen né njé
shkallg té caktuar dhe ‘S’ éshté faktori shkallé

Figure 12 Karakteri fraktal i njé rrjeti, paré né shkallé té ndryshme observimi. Burimi: (Lan, Li, & Zhang, 2019)

2.5 Rrjetet

2.5.1 Parantezé mbi rrjetet dhe lidhshmériné e tyre
Lidhshméria éshté njé nga tiparet themelore né krijimin e njé shogérie, ku shkatérrimi i saj,
mund té shkatérrojé shogériné né vetvete dhe origjinén e saj. Lidhjet, gé krijohen né njé qytet,
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jané zemra dhe veté thelbi i gytetit, sa i pérket pérdorimit té pérditshém dhe tendencave mé té
pérgjithshme né pérvetésimin e hapésirés. Artikulimi i qytetit tek ata gé e jetojné né
pérditshméri, ndryshon thellésisht nga praktika gé urbanistét promovojné. Qytetet e zhvillojné
formén e tyre né kohé dhe né hapésiré. Mé tepér sesa si hapésira inxhinierike té projektuara,
ato jané hapésiré njerézore dhe studimi i formés sé qytetit, zbulon funksionin antropologjik té
tij, duke gendérzuar geniet njerézore si krijesa té gjalla me aftésiné e té folurit. Té studiosh mbi
lidhshmériné e njé qyteti, do té thoté té kuptosh né ményré efikase kompleksitetin e tij.
Lidhshméria nxit zhvillimin e té gjitha shogérive njerézore. Organizimi i shogérisé varet nga
ményra sesi njerézit ndérveprojné né jetén e pérditshme té tyre. Ky ndérveprim, né masén mé
té madhe orientohet nga rrjetet rrugore (Lynch, 1960).

Ekziston njé ndryshim ndérmjet rrjetit abstrakt gé projektohet dhe atij qé né vérteté njerézit
lévizin. Kevin Lynch (1960) dhe Bill Hillier (1996), té dy theksuan réndésiné e lidhshmérisé
vizuale pér géllime orientimi dhe pér té krijuar njé imazh té lexueshém té qytetit. Por
lidhshméria vizuale nuk pérputhet me lidhshmériné e njerézve né hapésiré. Rrjetet urbane té
projektuara nga planifikuesit, jané krijuar né hapésiré duke ndjekur rregullat e formave
simetrike, té ngjashmérisé apo formave té ndérmjetme, ndryshe nga ato té krijuara prej njerézve
né kohé dhe né hapésiré, té cilat jané mé fluide. Struktura e kétyre rrjeteve, né qytetet historike,
ka kompleksitet té larté dhe reduktimi né forma mé té thjeshta éshté shumé i véshtiré. Né gytetet
moderne me rrjet té rregullt, éshté e pamundur té rrisésh lidhshmériné e tyre. Nikos Salingaros
thekson se sipas teoremés bazé té matematikeés, dy pika bashkohen me njé drejtéz té vetme, por
ai shton se ato mund té bashkohen me njé numér té pafundmé vijash té lakuara. Rrjetet urbane
té qyteteve mesjetare kané njé numér té pafundmé lidhjesh té tilla. Pér mijéra vite njerézit i
kané ndértuar gytetet e tyre me rrjete té lakuara dhe shpjegimi pér to éshté shumé i thjeshté.
Rrjetet e drejta dobésojné lidhshmériné dhe hierarkiné fraktale, t&¢ dobishme pér jetén urbane.

Tre principet bazé té strukturés sé rrjeteve

Urbanizmi modern pérdori dhe abuzoi me format urbane, pér té krijuar hapésira té cilat kur
shiheshin nga lart dukeshin té rregullta dhe me lidhshméri té larté, ndérkohé ato ishin jashté
shkallés njerézore dhe nuk garantonin lidhshméri. Sipas Salingaros (1998), tre principe bazé
gjenerojné rrjetin urban: 1) nyjet, té cilat pérshkruhen si pika ku gjenerohen aktivitetet
njerézore. Nyjet pérfshijné shtépité, vendin e punés, dyganet, kishat etj. Elementét natyrore
dhe arkitektoniké pércaktojné kufijté e kétyre nyjeve dhe itenerarét lidhés té tyre. 2) Lidhjet
(skajet) Lidhjet ndérmjet nyjeve plotésuese me njéra tjetrén dhe jo atyre té ngjashme. Pér té
rritur numrin e lidhjeve ndérmjet dy pikave, disa prej lidhjeve duhet té jené té kurbTA ose té
crregullta ose rrjeti duhet té pérmbajé njé numér té madh lagesh. 3)hierarkia, njé rrjet urban i
suksesshém éshté i strukturuar nga njé hierarki fraktale e rregullt e lidhjeve né shkallé té
ndryshme. Kjo siguron lidhshméri, né forma té ndryshme pa gené kaotike. Né& pérfundim,
Salingaros (1998) thekson se lidhshméria ekziston né shkallé té ndryshme té qytetit dhe nuk
éshté e théné gé ato té provohen matematikisht. Qytetet gé manifestojné kompleksitet té larté,
kané shkallé té larté té& lidhshmérisé sé tyre. Ato jané si truri, gé edhe nése njé ose disa prej
lidhjeve prishen ato ende funksionojné.
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2.5.2 Kéndvéshtrim teorik mbi analizat e rrjeteve

Rrjeti i rrugéve né njé qytet éshté shtylla kurrizore e tij. Konfigurimi i strukturés sé tij, ndikon
né ményré té drejtpérdrejté formén fizike té€ qytetit. Pér shkak té arsyeve té ndryshme, si
zhvillimit historik, planifikimit urban, elementéve natyroré, mjedisit social kulturor, struktura
e rrjeteve té njé gqyteti mund té ndryshojé nga njé qytet né tjetrin. Kéndvéshtrimet e studiuesve,
lidhur me analizimet e rrjeteve, jané pér géllime té ndryshme, si p.sh.: pér siguriné rrugore
(Marshall & Garrick, 2010) pér mbrojtjen ndaj zjarrit (Usui & Asami, 2011), pér shéndetin
public (Marshall, Piatkowski, & Garrick, 2014), pér pérdorimin e energjisé (Mohajeri,
Gudmundsson, & French, 2015), pér krimet (Summers & Johnson, 2016). Nevoja pér leximin
e strukturés sé rrjeteve, nuk lidhet vetém pér té kuptuar formimin dhe zhvillimin e qyteteve té
ndryshme, por edhe pér té hulumtuar sesi struktura té ndryshme rrjetesh ndikojné né shogériné
toné, né ekonomi dhe né mjedisin e ndértuar.

Nése shohim né kohé studimet kané pasur orientime té ndryshme né zhvillimin e koncepteve
té rrjeteve. Késhtu Marshall (2005) pércaktoi pesé tipa té rrjeteve: lineare, si pemé, rrezore,
gelizore dhe hibride (figura 13).

| | | | |
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Figure 13 Tipet e rrjeteve. Burimi: Marshall (2005)

Studiues té tjeré theksuan unazat (Heinzle, Anders, & Sester, 2006) dhe strukturén rrjetézuese
(Visscher, Yang, & Goddard, 2010) . Shumica e studimeve analizojné modele té ndryshme
brenda rrjetit. Studiues si Porta (Porta, Vito, & Latora, 2006) kané trajtuar rrjetet né aspektin
strukturor, si p.sh. krygézimet e réndésishme dhe segmentet né njé rrjet, por gasje e tyre jané
pérdorur shumé rrallé pér té analizuar konfigurimin e njé rrjeti. Ka studime té tjera té cilat
pérdorin konceptin e entropisé (Shannon, 1948) pér té matur modelin e rendit ose ¢rregullimit,
té njé rrjeti (Gudmundsson & Mohajeri, 2013). Entropia orientuese, e cila mat orientimin e
rrugéve né njé gytet, éshté paré si njé tregues i réndésishém i modelit té rrjetit dhe éshté e lidhur
me leximin e formés urbane (Boeing G. , Urban spatial order: street network orientation,
configuration, and entropy, 2019). Ai pérdori entropiné orientuese pér té ekzaminuar qytete né
té gjithé botén dhe gjeti se qytetet e SHBA-sé dhe Kanadasé kishin ngjashméri té¢ médha midis
tyre.

Njé qgasje tjetér e studiuesve lidhet me marrédhénien qé krijohet ndérmjet rrjeteve rrugore dhe
karakteristikave natyrore ku ngrihet ai gytet, si luginat, malet dhe kodrat, ligenet dhe detet
(Mohajeri & Gudmundsson, 2014). Pér shembull, Mohajeri (2013) hulumtoi modelin e rrjetit
té rrugéve né gytetin e Khorramabad (Iran) dhe lidhja e tij me malet dhe kodrat. Gjithashtu,
Mohajeri (2013) konstatoi se rrjeti rrugor né qytetet braziliane éshté i lidhur gjeometrikisht me
vijén bregdetare. Konkretisht, sa mé e lakuar té jeté vija bregdetare, ag mé e madhe éshté
shpérndarja né orientimin e rrugéve, dhe aq mé e madhe éshté entropia e lidhur me té.
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Kohét e fundit, studimet i kané kushtuar vémendje edhe analizés sé rrjeteve né njé shkallé mé
té madhe, né nivel kombétar ose edhe global. Boeing (2020), propozoi analizimin e rrjeteve té
rrugéve me madhési t€ médha té kampionit, népérmjet pérdorimit té njé softi té hapur. Boeing
(2020), mati evoluimin e rrjeteve té rrugéve né té gjithé SHBA. Barrington-Leigh dhe Millard-
Ball (2015), kané prezantuar njé analizé té shtrirjes sé rrjetit té rrugéve, e cila mund té
zhvillohet né té gjithé botén. Edhe pse éshté béré mé e thjeshte, pér shkak té té dhénave masive
qé lidhen me zhvillimet teknologjike, shumé pak studime kané arritur té analizojné né ményré
sasiore ngjashmérité apo ndryshimet e treguesve pér rrjete té ndryshme né vende té ndryshme.

2.5.3 Analizimi teorik i rrjeteve sipas Stephen Marshall
Si njé qgasje fillestare, ne mund té analizojmé studimin e rrjeteve té rrugéve sipas rritjes sé tyre
historike si¢ béri Stephen Marshall, duke propozuar njé tipologji A, B, C, D.

(L)

A B

Figure 14 Evoluimi i rrjeteve nga gendra né periferi té qyteteve. Burimi: Marshall (2005)

Lloji A korrespondon me qytetet e vjetra, té karakterizuara nga rrugé té lakuara dhe me
orientime té shpérndara. Kéto jané vecanérisht té zakonshme né qytetet té rrethuara me mure,
né ato italiane dhe holandeze. Ky lloj u pérhap né shumé vende né njé periudhé té shkurtér. Si
rezultat, ai éshté edhe shumé i larmishém dhe i géndrueshém. Pélhurat organike bazohen né
logjikén e gendérsisé dhe kufizimeve té vet situatés urbane. Shpesh, rrjeti pérkthen né ményra
hapésinore funksionin bazé té qytetit: shkémbimin e té mirave dhe rrjedhimisht gendérsia.
"Maksimizimi i shkémbimeve i kombinuar me minimizimin e udhétimeve imponon njé
konvergjencé té flukseve dhe arterieve kryesore qé vijné nga jashté qytetit dhe takohen né njé
piké gendrore. Kjo mund té jeté njé port ose njé uré, ose njé shesh gendror dhe ndértesat e tij
fetare ose tregtare. Vendosja bashkégendrore e rrugéve mbéshtjellése éshté dytésore. Ato
plotésojné konfigurimin pér té pérmirésuar lidhjen (Marshall S. , 2005).

Né kété tip rrjeti, hapésira pérfagéson autenticitetin e saj. Topografia dhe hidrografia mund
pérforcojné ose shgetésojné parimin e gendérsisé. Né Romé, konvergjenca e luginave i jep
vetes njé strukturé radiale gé pérforcon ményrén e shtrirjes sé rrugéve. Dualiteti qytet i larté -
gytet i ulét, reflektohet edhe né strukturén e kétyre rrjeteve. Né zonat e larta, rrugét jané me té
vjetra, mé té ngushta dhe mé komplekse; né zonat e uléta, ku hapésira éshté mé e madhe, ajo
éshté mé e gjeré dhe e rregullt. Né strukturat urbane organike, pérbérésit ndérthuren né njé rrjet
kompleks dhe kané lidhshméri té larté. Né kéto qytete jo vetém qé éshté e mundur ecja, por
shpesh jané edhe efikase pér udhétimet me automjet, sepse sistemi ofron shumé rrugé té
mundshme midis dy pikave. Dhe duke gené se i gjithé rrjeti &shté i disponueshém pér té lévizur,
shpérndahet mé miré dhe trafiku mbetet i lehté né shumicén e rrugéve.

44



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

Lloji B korrespondon me zgjerimet e planifikuara né gytetet e vjetra, duke filluar nga shekulli
i XVIII-té né Evropé, apo krijimi i qyteteve kolonizuese, qofté né antikitetin helen apo romak
apo gjaté pushtimit t¢ Amerikés. Mbizotérimi i rrugéve pingul me njéra-tjetrén i jep qytetit njé
karakter té dyanshém. Kjo konstatohet, p.sh., né shtrirjen e Barit ose né até té Barcelonés. Né
kété tip pérfshihet gjithashtu lloji i rrjetit drejtkéndor qé u pérdor pér kolonizimin né Amerikén
e Veriut. Q& nga koha e Hippodamus-it t&¢ Miletus?3, rrjeti ka gené njé instrument i pushtimit
té tokés. Ky sistem u riprodhua né té gjitha qytetet greke. Plani i qyteteve romake i strukturuar
nga dy akse: Veri-Jug dhe Lindje-Peréndim, ndikoi né shtrirjen e shumé gendrave té qyteteve
antike né Evropé. Ndikimi klasik francez shénjoi disa qytete té Amerikés sé Veriut té
themeluara né shekullin e XVI11I-t&, duke pérfshiré Detroitin, Mobile, New Orleans dhe Saint
Louis. Por né pérgjithési, planimetria e shumicés sé qyteteve amerikane jané rezultat i
nénndarjeve té vendbanimeve, jo i planifikimit té géllimshém urban.

Tipi C éshté karakteristiké e strukturés gendrore té njé fshati, ose e njé shtrirjeje periferike
pérgjaté njé rruge. Né kété lloj rrjeti i rrugéve formon njé pérzierje té ortogonales dhe asaj
organike. Ky éshté njé tip urban mé pak i dendur gé megjithaté ruan karakterin e tij urban.

Sé fundi, tipi D éshté i hierarkizuar dhe tipik pér strukturat moderne. Shpesh karakterizohet
nga rrugé té lakuara dhe rrugé pa krye. Ajo gjendet sot né shumicén e zonave periferike,
veganérisht né Shtetet e Bashkuara. Mjedisi i ndértuar nuk jep direkt né rrugé; éshté i
shpérndaré, me shtépi té vecuara me kopshte. Krijimi i njé rrjeti ekskluzivisht té pérgendruar
tek makinat ngre probleme serioze pér sa i pérket aksesit, densitetit dhe konsumit té energjisé.
Né té vérteté, si rrjeti ashtu edhe struktura urbane shfagin densitet té ulét dhe lidhshméri té
vogél. Pélhura urbane konsumon sasi té médha energjie dhe materialesh dhe nuk éshté elastike
dhe adaptueshme. Njé zhvillim gé maksimizon transitin e makinave nuk éshté i zbatueshém,
aq mé tepér sepse logjika gé géndron pas tij con né ményré té pashmangshme, né njé rreth
vicioz, né njé pérkegésim té situatés: sa mé i pérhapur té béhet qyteti, ag mé shumé pérdoret
makina dhe sa mé shumé té pérdoret makina, aq mé té médha duhet té jené infrastrukturat dhe,
pér rrjedhojé, gyteti shpérndahet edhe mé shumé.

2.5.4 Paragitjet dhe analizat e Rrjetit

Shkenca e rrjetit ka né fokus gamén e gjeré té ndérveprimeve, lidhjeve, dinamikave dhe
proceseve gé ndodhin brenda njé sistemi. Né njé kontekst urban, atributet strukturore té rrjeteve
té qytetit mund té ndikojné né ményrén se si organizohen lidhjet fizike té njé sistemi urban dhe
ndikojné ndérveprimet, lidhjet dhe dinamikat komplekse njerézore (Baynes, 2009) (Comunian,
2011). Si¢ argumenton Glaeser (Glaeser, 2011), ndér té tjera, qytetet ekzistojné pér t'u lidhur
njerézit. Shkenca e rrjetit éshté ndértuar mbi bazén e teorisé sé grafeve, njé degé e matematikés.
Njé graf éshté njé paragitje abstrakte e njé grupi elementésh dhe lidhjet ndérmjet tyre (Tinkler,
1979). Elementet né ményré té ndérsjellé quhen kulme ose nyje, dhe lidhjet ndérmjet tyre

B ishte njé arkitekt, urbanist, mjek, matematikan, meteorolog dhe filozof grek i lashté, i cili konsiderohet té
jeté "babai i urbanistikés evropiane", dhe pér nder té tij pérdoret termi "plani i Hippodamus" (plani i rrjetit) té
gytetit
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quhen skaje (Downey, 2012). Né kété studim, do té pérdoret termi “nyje”, i lidhur me konceptin
e morfologjisé urbane.

Numri i nyjeve né graf pérfagésohet zakonisht si ‘»’ dhe numri i skajeve si ‘m’. Dy nyje jané
ngjitur nése i lidh njé skaj, dy skajet jané ngjitur nése ndajné té njéjtén nyje, dhe njé nyje dhe
njé skaj jané rastésore nése skaji lidh nyjen me njé nyje tjetér. Shkalla e njé nyje éshté numri i
skajeve gé ndodhen né nyje, dhe fginji i tij jané té gjitha ato nyje me té cilat nyja éshté e lidhur
me skaje (figura 15).
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Figure 15 Prezantimi i njé rrjeti, evidentimi nyje dhe skaje. Burimi: autori

Njé graf i padrejtuar ‘undirected graph’ i ka skajet té padrejtuara (d.m.th., ¢do skaj tregon
reciprokisht né té dyja drejtimet) por njé graf i drejtuar ‘directed graph’, ose digraf ‘digraph’,
ka skaje té drejtuara (d.m.th., pikat uv té skajit nga nyja u né nyjen v, por nuk ka
domosdoshmérisht njé skaj vu). Njé lak éshté njé lidh gé lidh njé nyje té vetme me veten. Grafét
gjithashtu mund té kené skaje paralele, ose té shuméfishta midis dy nyjeve té njéjta (figura 16).
Grafét e tillé quhen multigrafé ‘multigraph’, ose multidigrafé ‘multidigraph’, nése ata jané té
drejtuara. Njé graf i padrejtuar éshté i lidhur nése ¢do nyje e tij mund té arrihet nga njé nyje
tjetér. Njé graf i drejtuar éshté i lidhur fort nése ai mund té arrihet nga secila prej nyjeve té tij
né ¢do nyje tjetér, dhe anasjelltas.

Njé itenerar ‘path’ éshté njé sekuencé e renditur e skajeve gé lidh disa sekuenca té renditura
nyjesh. Dy itenerare jané té ndara brenda nyjeve nése nuk kané nyje té pérbashkéta, pérvec
pikave pérfundimtare. Skajet e njé grafi me peshé ‘weighted graph’ kané njé atribut pér té
pércaktuar disa vlera, té tilla si réndésia ndérmjet nyjeve té lidhura. Distanca ndérmjet dy
nyjeve éshté numri i skajeve né itenerarin ndérmjet tyre, ndérsa distanca ‘me peshé&’ ‘weighted
distance’ 8shté shuma e skajeve té itenerarit (figura 15).

Shkenca e rrjeteve é&shté studimi i grafeve né jetén reale — késhtu, rrjetet trashégojné

terminologjiné e teorisé sé grafeve. Rrjetet mé t€ médha té botés reale jané komplekse dhe me

interes mé té vecanté jané rrjetet komplekse hapésinore — domethéné, rrjete komplekse me nyje

dhe/ose skaje té pozicionuara né hapésiré (Gastner & Newman, 2006) (O’Sullivan, 2013). Njé
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rrjet rrugésh éshté njé shembull i njé rrjeti kompleks hapésinor me nyje dhe skaje té vendosura
né hapésiré, si¢c jané hekurudhat, rrjetet e energjisé dhe rrjetet e ujit dhe kanalizimeve
(Barthélemy, 2011).

Types of graphs

undirected directed weighted
U

Figure 16 Tipet e grafeve né njé rrjet, i padrejtuar, | drejtuar dhe me peshé. Burimi: web?*

Njé rrjet hapésinor éshté planar nése mund té paragitet né dy dimensione me skajet e tij duke
u krygézuar vetém né nyje (Strano, et al., 2013). Njé rrjet rrugésh, pér shembull, mund té jeté
planar (vecanérisht né shkallé té vogla), por shumica e rrjeteve té rrugéve jané joplanare si p.sh.
né autostrada, mbikalime, ura dhe tunele. Pavarésisht késaj, shumica e studimeve né rrjetet
rrugore urbane i paragesin ato si graf planar (Strano, et al., 2013) pér transportueshméri sepse
urat dhe tunelet jané vepra mé té rralla, dhe késhtu rrjetet jané aférsisht planare.

Rrjetet komplekse jané studiuar gjerésisht nga studiues dhe planifikues urban. Nga njé
kéndvéshtrim cilésor, (Castells, 2009) argumenton se té kuptuarit e flukseve dhe rrjeteve, dhe
jo vetém vendndodhjet, jané kritike pér té kuptuar qytetet. Nga njé kéndvéshtrim sasior, Batty
(Batty M. , 2013 b) (Batty M. , 2013) e vendos modelimin urban né kontekstin e evolucionit té
rrjetit.

Kur njé rrjet transporti paragitet konvencionalisht si njé graf, lidhjet né rrjet béhen skaje né
graf, dhe krygézimet apo qytetet béhen nyje té grafit (Kansky, 1963). Késhtu éshté e mundur
té pérdorésh tregues té ndryshém teorik té grafeve pér té analizuar strukturén e rrjetit dhe pér
té cilésuar pérbérés si lidhshméria. Né pérgjithési, analizat teorike té grafeve mund té thuhet se
pérdorin nyje pér té paragitur elementét primar, dhe skajet pér té paragitur marrédhéniet midis
kétyre elementéve. Né tre rastet e para (figura 17), nyjet gartésisht paragesin elementét primareé:
tokat konvencionale, njerézit dhe dhomat. Skajet paragesin marrédhéniet midis kétyre: ata jané
efektivisht sekondare. Pér shembull, marrédhéniet e brendshme profesionale nuk ekzistojné pa
veté profesionistét. Kjo gasje i pérshtatet efektivisht situatés, kur ne déshirojmé té fokusohemi
té nyjet, dhe té dallojmé njé hierarki té nyjeve. Né rastin e rrjeteve té transportit, elementet
primar mund té jené nyje (qytetet) té cilét bashkohen me linja té l1évizjes; ose elementet primare

24 https://sitn.hms.harvard.edu/flash/2021/graph-theory-101/
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mund té jené linja té lévizjes, té bashkuara né nyje (krygézime). Né ¢cdo ményré, té dyja
paragiten nga njé graf né té cilin nyjet jané kulme dhe linjat e lévizjes jané skaje (figura 17),.

ROUTE STRUCTURE
@ Antarctica (b)
South ® Architect
America Africa fenee
@ Urban Landscape
Australasia planner P architect
designer
Asia
North Europe
America Transport Traffic Highway
planner engineer engineer
) Bedroom (d John o'Groats
Bedroom .
Q\ Main
) bedroom Gourock Edinburgh
Upper landing ) \
) Ensuite Carlisle \\
Kitchen Hall bathroom \
_ \
_ Main Holyhead @.__ \
Dining bathroom ~—_\\\ London
room Avonmouth
Living Entrance
room Portsmouth Dover

Figure 17 Paragqitjet e graféve (a) tokat (b) Njerézit (c) Dhomat (d) Rrjetet. Burimi: (Marshall S. , 2005)

Kjo formé pérfagésimi i pérshtatet analizés sé rrjeteve té linjave ajrore, rrjeteve
hekurudhore/rrugore, ku nyjet jané pika té réndésishme té géllimit final ose té shkémbimit. Ai
gjithashtu u pérshtatet itinerareve kémbésore né shkallé té vogla, ku itineraret jané formuluar
né trajektore té& ndryshme, nga pika né piké. Né kété ményré, nyjet jané pikat e fokusit dhe
linjat e lévizjes, té cilat mund té€ mos jené pjesé té vecanta té infrastrukturés, jané té réndésishme
vetém pér aq sa ato pérfagésojné marrédhéniet midis nyjeve. Sidogofté, kjo marréveshje éshté
mé pak efektive pér rrjetet né té cilat itinerarét né vetvete jané fokusi kryesor. Pér shembull, né
rrjetet e rrugés, éshté shpesh statusi i tipave té ndryshme té itinerarit gé kané vémendjen
kryesore; krygézimet dhe shkémbimet jané efektivisht nénprodukte té takimeve dhe
krygézimeve té itinerareve (figura 18). Jo gjithmoné paraqitja e grafit teorik konvencional i cili
bén dallimin midis llojeve té strukturave, éshté piké interesi pér planifikuesit urban dhe
debateve pér formén urbane.
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Figure 18 Rrjetet e qarkL}IIimit né shkallé té ndryshme. Burimi: (Marshall S., 2005)

Megjithése paragitjet (figura 19 (a) dhe (b)) mund té jepen pér té analizuar lloje té ndryshme
té shpérndarjeve né terma hapésinor urban, konfigurime e rrjetit té tyre gé shfagen si grafe gé
kané té njéjtin numér té lidhjeve dhe nyjeve. Né kété ményré, treguesit e grafeve teoriké jo
gjithmoné vecojné pjesé té vecanta té strukturés/hierarkisé gé ato kané, por megjithaté, dy
paragitje urbane té ndryshme mund té kené té njéjtén strukturé té treguar né grafet teoriké
(Figura 19). Kjo té sjellé nevojén e konsiderimit t& formave alternative té analizave, té cilat
tregojné né ményré té sakté strukturén e rrjetit té rrugés urbane, duke vendosur linja té lévizjes

né gendér té skemés.
{a) é ; {b)
(c) I {d)

&
oo

Figure 19 Dy rrjete rrugoré té krahasuar. Cdo rrjet ka 23 lidhje dhe 18 nyje. (a) ‘rrjeti fokal tradicional. (b) “pérdredhjet e
shtrira” périferike. (c) Rrjeti | grafit (d) Rrjeti | grafit. Burimi: (Marshall S., 2005)
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2.5.5 Interpretimet kontekstuale té rrjeteve

Zgjedhja e pérfshirjes sé lidhjeve, dhe grumbullimi i atyre lidhjeve né itinerar, do té ndikojé se
sa kuptimploté jané rezultatet e analizés abstrakte té strukturés sé itinerarit. Né analizén e
strukturés sé itinerarit, grumbullimi i lidhjeve brenda né itinerar supozohet té parages kalimet
(rrugét) mé té vazhdueshme té lévizjes pérmes njé kryqézimi. Njé sugjerim pér té pércaktuar
modele té sakta té grumbullimit, do té sjell njé rritje té domethénies sé strukturave té itinerarit
si mé poshté:

(i) Aty ku ekziston njé Klasifikim rruge i njohur dhe i vizatuar, ky Kklasifikim mund té
pérdoret pér té pérfituar itineraret. Késhtu, né ¢do krygézim (vendtakim), njé rrugé e
vetme mund té pérzgjidhet nga dy lidhje me té njéjtin vizatim itinerari.

(i1) Aty ku struktura e itinerarit nuk éshté e zgjedhur nga (1) apo (2), atéheré vazhdimésia
e grupimit/bashkimit/grumbullimit fizik mund té pérdoret pér té pérzgjedhur itinerarin
né vazhdim. Kjo taktik mund té jeté e dobishme kur je duke punuar (vetém) nga njé
plan mé shumé se sa nga njé pérvojé né shesh (site). Kuptime té tjera té mundshme pér
pércaktimin e itinerarit né vazhdim mund te jeté vazhdimi i emrit té rrugés, apo i
modeleve té rrjedhés sé trafikut, kur ato njihen.

Figura 20 demonstron palén mé té hershme té shpérndarjes, ké té here éshté analizuar duke
pérdoru analizén e strukturés sé itinerarit. Kétu, grafet themelore (e) dhe (f) jané ndryshe, cilado
ményré (e) dhe (f) mund té deformohet, éshté e garté qé konfigurimet e tyre nuk jané té njéjta.
Eshté ky ndryshim, gé lind nga njohja e itinerareve té vazhduar, lejon strukturén e itinerarit té
pérzgjidhet, dhe si rrjedhojé té analizohet.

Né ményré efektive, problem kryesor éshté nése seti (bashkimi) i konfigurimeve té grafeve
kétu (Figura 20 (e) dhe (f)) siguron njé paragitje mé té miré té vendosjes sé rrugéve sé sa grafet
e marr duke pérdorur analizat konvencionale té rrjetit té transportit apo sintaksés sé hapésirés.

Né kété kuptim, ne mund té shénojmé se strukturat e grafit té paraqgitjes sé strukturés sé
itinerarit tregojné gartésisht kontrastin midis Figurés 20 (e) e cila shpreh natyrén “fokale
(kryesore)” té rrugés kryesore duke u lidhur me t€ gjith€ rrugét e tjera; ndérkohé q€ Figura 20
(f) shpreh efektin izolues té shpérndarjeve té hierarkisé, mé njé culs-de-sac? né fund né disa
fshirje nga rruga kryesore. Késhtu, kjo jep njé paragitje té mire té kuptimit t& mbajtur né ményré
intuitive i tipareve té réndésishme té€ modeleve té rrugés, jo vetém lidhshmeéria e tyre, por dhe
vazhdimésia e itinerareve dhe hierarkia e thellésisé sé tyre.

25 Rrugé pa krye
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Figure 20 Dy shtrirje rrugésh té diferencuara nga analiza e strukturés sé itinerarit. (a) Rrugé kryesore. (b) rrjet i degezuar. (c)
Paragqitja e strukturés sé itinerarit. (5 itinerare,4 bashkime). (d) Paragitja e strukturés sé itinerarit (5 itinerare, 4 bashkime).
Burimi: (Marshall S. , Streets and Patterns, 2005)

2.6 Karakteristika té rrjeteve

Dendésia dhe lidhshméria

Njé rrjet rrugor konsiderohet si njé model i miré zhvillimi, nése éshté térhegés dhe i
pérshtatshém pér kémbésorét. Kjo arrihet duke siguruar njé dendési té imét dhe lidhshméri té
larté. Sipas Congress for New Urbanism (2016), densiteti i krygézimeve né SHBA nis gé nga
60 krygézime pér mile?, dhe shkon deri ne 500 né disa qytete té tjera. Blloge mé té vogla (ose
mé shumé krygézime pér milje katrore) zakonisht jané mé té rehatshme pér kémbésorét, duke
ofruar rrugé mé té drejtpérdrejta drejt destinacioneve dhe artikuluar njé mjedis né shkallé mé
njerézore. Pra, ka njé diskutim té patjetérsueshém, qé rrjeti duhet ti pérgjigjet shkallés
njerézore. Njé rrjet mé afér shkallés njerézore do té thoté mé i miré pér kémbésorét, vend mé i
pérshtatshém pér té ecur me bigikleta dhe mé i sigurt pér té ngaré makina.

Kéto dy koncepte nuk mund té shihen té ndara nga njéri tjetri. Ka shumé matje gé jané pérdorur
pér té pérshkruar vecorité dalluese té rrjetit dhe lidhshmériné e tyre Shumica e tyre fokusohen
né llogaritjen e shkallés, dendésisé, numrit té segmenteve rrugore, gjatésive té bllogeve, dhe
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nyjeve té pérfshira né njé rrjet. Kéto parametra shérbejné pér té pérshkruar formén urbane nén
optikén e rrjeteve.

Teoria e grafeve na jep njé zgjidhje té thjeshté pér unifikimin dhe vlerésimin e aspekteve
komplekse té lidhshmérisé né pélhurén urbane dhe mund té pérdoret pér té analizuar até né
nivel struktural dhe funksional (Urban & Keitt, 2001).

Qendérsia

Lidhur me konceptin e gendérsisé ka njé numér té madh kérkimesh gé e lidhin até me fushén e
planifikimit. Pyetja gé ngrihet éshté se cilat jané nyjet gé kané gendérsi mé té larté né njé rrjet?
Koncepti i gendérsisé té ndérmjetém (betweenness centrality) i pérdorur fillimisht nga
(Freeman, 1977), nénkupton ¢do dy nyje né njé rrjet shkémbejné mesazhe me probabilitet té
barabarté né njésiné e kohés. Dhe ky shkémbim ndjek gjithmoné rrugén mé té shkurtér. Né
thelb kjo nénkupton gjetjen e nyjes apo nyjeve mé influente né rrjet, me ané té pérllogaritjeve
té rrugéve mé té shkurtra gé kalojné né kété nyje.

betweennessy [i] = z (njk[i]/njk * WTj])
jkeG—{iLdlj k]<r

ku nik &shté numri i rrugéve mé t€ shkurtra nga nyja ‘j° n€ nyjen ‘k’, né grafin ‘G’, dhe ni[i]
&shté néngrupi i kétyre rrugéve qé kalojné pérmes ‘i’, me ‘j° dhe ‘k’, i shtriré né rrjetin me rreze
r nga pika i, dhe W([j], éshté pesha e njé destinacioni ‘j’. Nyjet me qendérsi té ndérmjetém mé
té larté jané gjithashtu ato, heqgja e té cilave nga rrjeti do té prishé mé shumé komunikimet
midis nyjet e tjera, sepse ato shtrinen né numrin mé t& madh té rrugéve gé shkémbehen mé
njéra tjetrén.

2.7 Kufizime né analizimin e rrjeteve
Literatura empirike e deritanishme, pér shkak té kufizimeve né disponueshméri, géndrueshméri
dhe teknologji té té dhénave té rrjetit rrugor, vuan nga mangésité e méposhtme:

Sé pari, madhésité e kampionéve né studime priren té jené mjaft t€ vogla pér shkak té
véshtirésive té marrjes sé té dhénave mé té médha. Shumica e studimeve tentojné té analizojné
deri né 50 kampioné pér té studiuar transportin né shkallén e qytetit ose lagjes (Marshall &
Garrick, 2010); (Strano, et al., 2013). Sigurimi i burimit té té dhénave nga institucione
shtetérore mund té jeté i véshtiré dhe kérkon kohé. Sidoqofté, madhésité e vogla té kampionéve
mund té kufizojné nivelin e pérfagésimit dhe besueshmériné e rezultateve.

Sé dyti, studimet zakonisht thjeshtojné paraqgitjen e rrjetit té rrugés né njé graf planar
(Barthélemy & Flammini, 2008); (Masucci, D, Crooks, & Batty, 2009). N& ményré tipike,
studiuesit mbledhin rrjetet e rrugéve né njé lloj objekti teorik grafesh nga té dhénat e GIS, pér
shembull duke ndaré linjat gendrore té té gjitha rrugéve né njé zone studimi kudo gé kalojné
né dy dimensione. Kéto vija t& ndara béhen skaje dhe pikat e ndarjes béhen nyje. Sidoqofté,
kjo metodé supozon njé graf planar: urat dhe tunelet béhen pika té ndarjes (dhe késhtu nyje)
edhe nése rrugét nuk krygézohen né tre dimensione. Né qofté se rrjeti i rrugéve nuk éshté né té
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vérteté i rrafshét, thjeshtimi planar prodhon njé paragitje mé pak se idealja g€ mund té japin
metrika té pasakta, té nénvlerésojé gjatésité e skajeve dhe té mbivlerésojé numrin e nyjeve. Pra
népérmjet kétij thjeshtimi, mund té modelohet né ményré té arsyeshme njé rrjet rrugor né njé
gendér té qytetit mesjetar evropian, por modelon dobét rrjetin rrugor né gytetet moderne, té
cilat kané shumé autostrada, ura dhe tunele té ndara nga shkalla, né njé rrjet jo-planar.

Problemi i treté éshté pérséritshméria. Duke gené se né analiza té ndryshme merren vendime
pér kufizime té ndryshme té tilla si shtrirja hapésinore, thjeshtimi dhe korrigjimi topologjik,
pérkufizimet e nyjeve dhe skajeve, kéto e béjné riprodhimin sfidues. Pér shembull, studime té
ndryshme ekzaminojné qytetet deri né skajet urbane, por nuk shpjegojné saktésisht se si dhe
ku u pércaktua kjo periferi (Strano, et al., 2013). Disa studime nuk raportojné nése né rrjetet e
tyre jané té pércaktuara drejtimet e lévizjes sé rrugéve ose jo (Porta, Vito, & Latora, 2006);
(Strano, et al., 2013), mund té kené pak réndési pér studimet e kémbésoréve, por né
interpretimin e transportit kéto vlera mund té ndikojné konsiderueshém.

Studime té ndryshme marrin vendime té ndryshme, lidhur me pércaktimet e skajeve,
krygézimeve, rrugéve pa krye, drejtimeve té lévizjes etj (Marshall & Garrick, 2010); (Sevtsuk
& Mekonnen, 2012) . Pérkufizimet e tyre ndikojné né ményrén se si ne interpretojmé
karakteristika t& ndryshme té llogaritura si shkallé ose dendésia e krygézimit, dhe ¢do vendim
tjetér mund té krijojé probleme né pérséritjen, interpretimin dhe pérgjithésimin e rezultateve.

Sé katérti, si¢ u diskutua, moria e mjeteve dhe metodave nuk ofron njé kornizé ideale gé mund
té ekuilibrojé madhésiné e kampionéve, pérséritshméring, pérshtatshmériné né ndértimin dhe
analizimin e té dhénave té rrjetit. Té marra sé bashku, kéto kufizime e béjné té véshtiré punén
e studiuesve té rrjetit rrugor dhe & pérfundimet gé mund té nxirren nga kéto studime.

2.8 Pérfundime pér zhvillimin e métejshém té studimit

1. Tre pérbérésit themeloré té kérkimit morfologjik urban jané forma urbane, hierarkia
dhe koha

(i) Forma urbane pércaktohet nga tre elementé themeloré fiziké: a) ndértesat dhe hapésirat e
tyre té lidhura, b) parcela ose toka, dhe c) rrugét; (ii) Forma urbane mund té kuptohet né nivele
té ndryshme té elementéve pérbérés. Zakonisht, katér jané té njohura, gé korrespondojné me
ndértesén / parcelén, rrugén / bllokun, qytetin dhe rajonin; (iii) Forma urbane mund té kuptohet
vetém historikisht pasi elementet prej té cilave pérbéhet, i nénshtrohen transformimit dhe
z8vendésimit té vazhdueshém.

2. Pér shkak té kompleksitetit té larté té fenomeneve urbane, analiza mund té thjeshtohet
ta bazojmé né tre elementé kryesoré: (i) Rrjetet; (ii) Ndértesat publike; (iii)Blloku urban

3. Qytetet jané njé shembull thelbésor i sistemeve komplekse adaptive.

4. Pér rrjedhojé, studimi i gyteteve si sisteme komplekse mund té jeté shumé sfidues pér

faktin se njé gytet mé kompleks edhe problemet e tij ge kérkojné zgjidhje jané po ag komplekse.
Vihen re tre tendenca té garta qé sé bashku pércaktojné fushén e studimeve té kompleksitetit
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urban (Batty & Marshall, 2011): (i) Njé gasje mé sasiore, duke pérdorur gasjet e modelimit
stimulimet kompjuterike; (ii) Njé gasje mé cilésore gé thekson filozofit e shkencés; (iii)
Nocioni gé pérkufizon si pércaktimin, ashtu edhe optimizimin e njé sistemi né njé ményré
reduktive, nga lart-poshté, nuk éshté mé ‘njé metaforé e pérshtatshme pér zgjidhjen e
problemeve njerézore’, e cila gjithashtu prezanton paradoksin e dukshém té ‘planifikimit pér
kompleksitetin’.

5. Adaptimi éshté njé pjesé vendimtare e sistemeve komplekse. Pér ta zgjeruar edhe me
shumé, kapaciteti adaptiv éshté ajo piké ku qyteti duhet té pérshtatet pér té géndruar koherent.
Sistemet komplekse ku adaptimi éshté njé fenomen shumé i réndésishém, zakonisht referohen
si sistemet komplekse adaptive (Holland 1995).

6. Qytetet karakterizohen nga fenomeni i veté-organizim (Portugali J. , 2000) (Salingaros
N., 2005). Disa forca té brendshme ndikojné né strukturén ose rritjen e sistemit dhe pérbérésit
e tij rrisin koherencén e brendshme té strukturés sé tij pér shkak té atij vet.

7. Ripértéritja adaptive dhe géndrueshméria jané tipare komplekse té sistemit adaptues qé
lidhen né ményré té drejtpérdrejté me veté-organizimin, feedback-un dhe jolinearitetitn
(Holling, 1973).

8. Forma urbane mund té analizohet né disa aspekte apo kategori matése, si¢ jané:
kompleksiteti vizual, kohor, hapésinor, si edhe strukturor (fraktal, rrjetet), Geoffrey D. Boeing
(2017).

9. Té rilidhésh njerézit né qytet pérgjaté njé serie shkallésh té njépasnjéshme, kérkon
rizbulim té rregullit t¢ humbur fraktal té qyteteve historike. Pér té analizuar drejt hapésirat,
format urbane duhet t& shohim né njé tjetér ekuilibér.

10. Ka njé diskutim té patjetérsueshém, qé rrjeti duhet ti pérgjigjet shkallés njerézore. Njé
rrjet mé afér shkallés njerézore do té thoté mé i miré pér kémbésorét, vend mé i pérshtatshém
pér té ecur me bicikleta dhe mé i sigurité pér té ngaré makina.

11.  Ndér té tjera, rrjetet karakterizohen nga densiteti, lidhshméria dhe gendérsia.
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TE DHENAT DHE METODOLOGJIA 3
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3. TE DHENAT DHE METODOLOGJIA

3.1 Hyrje

Pér sa i pérket analizés sé rrjeteve urbane ka njé vend gjithmoné e mé té dukshém né shkencén
e rrjeteve qé kur Leonhard Euler prezantoi gasjen e tij té famshme mbi problematikén né
‘Shtaté Urat e Konigsberg né 1736° (Devlin, 2000) dhe (Bonchev & Buck, 200). Ményrat sesi
studiuesit i kané studiuar rrjetet né kohé éshté shumé e larmishme dhe jané detajuar né
kapitullin e konsideratave teorike. Vlen té ndalim né studimet e pérgendruara né formén
urbane, si pjesé e kétij studimi (Southworth & Ben-Joseph, 1997), (Fecht, 2012), (Strano, et
al., 2013). E paré né kohé dhe me mungesén e digjitalizimit, analizimi i rrjeteve ka pasur
kufizime lidhur me bazén e té dhénave, kampione té vegjél, thjeshtim i konsiderueshém i
strukturés sé rrjeteve dhe mungesé e mjeteve kérkimore té géndrueshme pér tu pérdorur
(Boeing G. , 2017).

Pér zhvillimin e metodologjisé dhe adresimin e sfidave né kété disertacion éshté pérdorur soft-
i OSMnx (OpenStreetMap dhe NetworkX). OSMnx éshté njé bashkim i OpenStreetMap dhe
NetworkX, dhe vjen si njé paketé e koduar né Python, e cila &shté e hapur pér pérdoruesit.
Gjithashtu, pérveg NetworkX, moduleve té Python i shtohen edhe librari té tjera si Matplotlib,
Numpy, Pandas e Geopandas. Ky soft éshté krijuar nga Goeffrey Boeing, drejtues i Laboratorit
Urban Data, Universiteti Berkley, Kaliforni, Shtetet e Bashkuara t¢ Amerikés (Boeing G. ,
2017) (Boeing G. , 2017a). Qéllimi i kétij soft-i &shté mbledhja e té dhénave né ményré té
thjeshté, té géndrueshme, dhe bazuar né perspektivat e teorisé se grafeve, transportit dhe
projektimit urban.

OSMnx kontribuon né pesé drejtime kryesore pér kérkuesit (Boeing G. , 2017): 1) shkarkimi
automatik i té dhénave sipas kufijve administrativ té qyteteve, apo kérkesa té tjera té
pérdoruesit, si dhe gjurmét e ndértesave brenda tyre; 2) shkarkimi i paracaktuar sipas nevojave
dhe ndértimi i automatizuar i té€ dhénave té rrjetit rrugor nga OpenStreetMap; 3) korrigjimi
algoritmik i strukturés sé rrjeteve; 4) aftésia pér té ruajtur skedarét e rrjeteve si shapefile,
GraphML ose SVG?5; dhe 5) aftésia pér té analizuar rrietet, duke pérfshiré llogaritjen,
projektimin dhe vizualizimin e rrjeteve, dhe llogaritjen e pérmasave metrike dhe strukturore.
Baza e krijuar népérmjet kétij softi, pérfshin matje té thjeshta gé zakonisht ndodhin né studimet
urbanistike dhe té transportit, si dhe matje mé té avancuara té strukturés sé rrjeteve.

Frymézuar nga modeli i bashképunimit masiv té Wikipedia-s, projekti pér OpenStreetMap filloi
né 2004 dhe sot ka arritur né mbi dy milion pérdorues. Cilésia e té dhénave té saj éshté
pérgjithésisht mjaft e larté (Haklay, 2010); (Over, Schilling, & Neubauer, 2010). Edhe pse
mbulimi i t& dhénave ndryshon né té gjithé botén, &shté pérgjithésisht i miré kur krahasohet me
vlerésimet pérkatése nga CIA World Factbook 2’ (Maron, 2015). OpenStreetMap éshté njé
projekt i pérbashkét gé ofron njé bazé hartografike falas dhe té pérpunueshme pér publikun,
me kontributoré nga e gjithé bota, ku pérditésohen té dhénat kohé pas kohe. Vitet e fundit, kjo

26 Scalable Vector Graphics éshté njé skedar vektorial gé ruan shkallén e vizualizimit.
27 Organizém qé ofron informacion bazé né shumé fusha, pér rreth 266 entitete botérore.
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platformé ka njé rol kryesor si pér hartézimin ashtu edhe pér marrjen e té dhénave hapésinore
(Corcoran, Mooney, & Bertolotto, 2013).Té dhénat e OpenStreetMap pérfagésojné njé lloj té
Informacionit Gjeografik Vullnetar, i cili krijohet nga pérdoruesit dhe azhurnohet né ményré
té vazhdueshme. Me zhvillimet teknologjike, Informacioni Gjeografik Vullnetar éshté njé nga
burimet mé té réndésishme dhe me rritjen mé té shpejté té té dhénave masive gjeo-hapésinore
(Goodchild, 2007), (Boeing & Waddell, 2016).

Kur vjen diskutimi lidhur me ‘té dhénat masive 28, studiuesit ndahen né dy grupe, ku grupi i
paré, i ciléson si njé “klishe” dhe jané njé lloj i té dhénave qé jané kuptimisht té ndryshme nga
té dhénat tradicionale dhe ato né shkallé mé té vogél (Kitchin, 2016). Kéto grupe masive té
dhénash pérfagésojné modele né shkallé t¢ madhe hapésinore dhe kohore dhe mund té kené
pérfshirje té réndésishme né ¢céshtjet e planifikimit dhe kérkimit urban (Zook, Graham, Shelton,
& Gorman, 2010). Ndérsa, grupi tjetér e ka kritikuar glorifikimin e té dhénave masive, gytetin
inteligjent dhe paradigmat e "shkencés urbane™ gé ato fugizojné (Kitchin, 2017).

Sipas Kitchin (2017) “gasjet shkencore ndaj qyteteve jané konsideruar si mjaft naive dhe né
perspektivé afatshkurtér, duke prodhuar shpjegime dhe modele tepér té thjeshtuara, dhe njé
kuptim té kufizuar dhe kufizues té ményrés se si funksionojné qytetet dhe si mund té trajtohen
céshtjet urbane.” Sidoqofté, Informacioni Gjeografik Vullnetar si té dhénat nga
OpenStreetMap ofrojné njé optiké té re me té cilén mund té shqyrtohen qytetet dhe sistemet
njerézore.

3.2 Dizajni i eksperimentit pérmes softit OSMnx

Ky kapitull pérshkruan ményrén sesi do té realizohet eksperimenti, duke u bazuar né sfondin
teorik té trajtuar né kapitujt e méparshém. OSMnx shkarkon rrjetet e rrugéve pér ¢do sipérfage
té kérkuar sipas kufirit, ndérton rrjetin, korrigjon strukturén e tij dhe mé pas llogarit parametrat
e kérkuar. Né diagramin e méposhtme éshté treguar procesi i funksionimit t&¢ OSMnx (figura
21). Hapat népér té cilat do té kalojé eksperimenti do té jené si mé poshté:

Shkarkimi i kufijve administrativ dhe gjurmét e ndértesave: Me OSMnx, cdokush mund té
shkarkojé forma urbane mjedisi té ndértuar nga OpenStreetMap né njé rresht té vetém té kodit
Python dhe t'i projektojé ato né UTM?® né njé rresht mé shumé té kodit.

Gjithashtu, lehtésisht mund té pérftohen poligone pér hapésira té ndryshme me interes studimi,
té tilla si lagje, qytete, garge apo dhe shtete (figura 22).

Kéto rezultate mund té ruhen né formé skedarésh né njé hard disk. N& ményré té ngjashme,
gjurmét e ndértesave mund té merren kudo nga OpenStreetMap (Speranza, 2016). Fillimisht,
népérmjet shkarkimit té rrjeteve, duke pérdorur softin OSMnx, realizohet vizualizimi i rrjeteve
pér hapésirén gé kérkojmé. Mé pas népérmjet matjeve sasiore dhe strukturore, vlerésohet
kompleksiteti i tyre.

28 big data
2% UTM - éshté akronimi i Universal Transverse Mercator, njé sistem planar i rrjetit koordinativ i emértuar pér
projektimin e hartés né té cilén bazohet. Sistemi UTM pérbéhet nga 60 zona, secila prej 60 gjatési gjeografike né
gjerési. Zonat numérohen nga 1 né 60, duke filluar nga gjatésia 1800 dhe duke u rritur né lindje.
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Kodimi né Python pérfshin librarité NetworkX,
Matplotlib, Numpy, Pandas, GeoPandas

L

Shkarkimi i t&¢ dhénave nga
OpensStreetMap (OSM)

[

_\ Procesimi/ korigjimi i t&
- ! dhénave té rrjeteve rrugore

Analizimi i rrjeteve

né OSMnx

Figure 21 Diagrame mbi etapat qé do té kalojé zhvillimi i eksperimentit. Burimi: autori

NXW

Figure 22 Kufijté urbané té qyteteve pérkatésisht Tirané, Korgé, Fier. Burimi: autori

Procesimi/ korigjimi i té
dhénave té rrjeteve rrugore

Shkarkimi dhe ndértimi i rrjeteve té rrugéve: Kontributi kryesor i OSMnx éshté shkarkimi dhe
ndértimi i rrjeteve té rrugéve. OSMnx lejon gé té shkarkohen té dhénat e rrjetit rrugor dhe té
ndértojé strukturat e rrjeteve té korrigjuara, té projektojé e vizualizojé rrjetet dhe té ruajé rrjetin
rrugor si SVGs, skedaré GraphML ose shapefile pér pérdorim té€ mévonshém. Rrjetet e rrugéve
pérfagésohen si ‘multidigraf’ dhe ruajné drejtimin njékahésh. Pér mé tepér, pasi té jeté
shkarkuar rrjeti, OSMnx siguron funksione té integruara pér té shkarkuar lartésiné e secilés nyje
(nga Google Maps Elevation API) dhe pér té llogaritur kuotat e rrugés.

Shkarkimi i rrjetit rrugor duke siguruar OSMnx, mund té realizohet né ndonjé nga ményrat e
méposhtme (Boeing G. D., 2017):

* njé kuadrat kufizues
* njé gjerési gjeografike - plus njé gjatési/distancé né metra (ose njé distancé pérgjaté
rrjetit ose njé distancé né secilin drejtim kardinal nga pika)
* njé adresé plus njé distancé né metra (ose njé distancé pérgjaté rrjetit ose njé distancé
né secilin drejtim kardinal nga pika)
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* njé poligon i kufijve té rrjetit té déshiruar té rrugés
* njé emér vendi ose listé e emrave té vendeve

Llojet e ndryshme té rrjetit mund té pércaktohen si mé poshté:

* rrugé automjetesh - té gjitha rrugét publike gé mund té kalohet me mjete (por jo
rrugét e shérbimit)

* rrugét e shérbimit - té gjitha rrugét publike gé mund té kalojné plus rrugét e
shérbimit

* rrugé kémbésorésh - té gjitha rrugét gé kémbésorét mund té pérdorin (ky lloj rrjeti
injoron drejtimin njékahésh duke ndértuar lidhje reciproke né té dy drejtimet
ndérmjet secilés palé nyjesh té lidhura)

* rrugé bicikletash - té gjitha rrugét dhe shtigjet gé ciklistét mund té pérdorin

« t¢ gjitha - té gjitha rrugét dhe shtigjet jo private té OpenStreetMap

« t¢ gjitha private (all_private) - té gjitha rrugét dhe shtigjet e OpenStreetMap,
pérfshiré ato gé jané private

Pérvetésimi i rrjeteve té rrugéve nga emri i vendit ose nga poligoni éshté veganérisht i dobishém
pér studiuesit dhe planifikuesit. Kur i jepet si e dhéné njé emér vendi, OSMnx gjeokodon emrin
duke pérdorur API*® Nominatim®! t¢ OpenStreetMap dhe ndérton njé poligon nga kufijté e tij.
Mé pas e fut kété poligon né njé fashé prej 500 metra dhe shkarkon té dhénat e rrjetit rrugor
brenda gjeometrisé sé tij nga OverStreetMap’s Overpass APl. Gjithashtu, ndérton njé rrjet
rruge nga kéto té dhéna, korrigjon strukturén, llogarit kéndet e sakta dhe llojet e krygézimeve
pér ¢cdo krygézim (kjo siguron gé krygézimet té mos konsiderohen si rrugé pa krye, sepse mund
té ndodhé qgé té lidhet me njé nyje jashté poligonit té déshiruar), dhe mé pas shkurton rrjetin né
poligonin origjinal, té déshiruar. Népérmjet kétij softi mund té kérkosh shumé lehté njé rrugé
brenda njé bashkie, garku, shteti ose entiteti tjetér gjeografik. Dikush mund té kalojé njé listé
té vendeve (té tilla si disa qytete fqinje) pér té krijuar njé rrjet rrugor té unifikuar brenda
bashkimit té gjeometrive té tyre. Kéto operacione gjeohapésinore pérfitojné nga njé indeks
hapésinor i ‘pemés R’ pér té identifikuar shpejt nyjet gé shtrihen brenda ose jashté poligoneve
(Guttman, 1984).

Korrigjimi dhe thjeshtimi i strukturés sé rrjetit: OSMnx automatikisht korrigjon dhe thjeshton
strukturén. Thjeshtimi éshté thelbésor pér njé analizé té sakté sepse nyjet né OpenStreetMap
mund ta konfuzojné até né ményré kontradiktore: ato pérfshijné kryqézime, por gjithashtu
pérfshijné té gjitha pikat pérgjaté njé segmenti ku kurba e rrugés lakohet (figura 23). Kéto té
fundit nuk jané nyje né kuptimin e teorisé sé grafeve, késhtu gé ne i hegim ato né ményré
algoritmike dhe konsolidojmé skajet midis nyjeve té rrjetit (d.m.th., krygézimet dhe rrugét pa
krye) né njé skaj té vetém té unifikuar (Boeing G. , 2017). Unifikimi i skajeve siguron gé ato
té ruajné atributet dhe gjatésin si njé segment i ploté i rrugés. OSMnx siguron modalitete té
ndryshme té thjeshtimit pér t'u siguruar studiuesve kontroll té imét pér té pércaktuar nyjet né

30 Né OSM, API shérben pér marrjen dhe ruajtjen e té dhénave té papérpunuara né bazén e té dhénave
OpenStreetMap
31 nga latinishtja "me emér". Eshté njé mjet pér té kérkuar t& dhénat e OpenStreetMap sipas adresés ose
vendndodhjes.

59



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

ményré rigoroze. Pas thjeshtimit gé péson, njé nyje éshté: 1. pika ku pérfundon njé rrugé pa
krye; 2. pika ku pérfundon njé lak (rrugé e mbyllur); 3. krygézimi midis disa rrugéve ku té
paktén njé nga rrugét vazhdon pérmes kétij krygézimi (d.m.th., nése dy rrugé pa krye
pérfundojné né té njéjtén piké, duke Kkrijuar njé bérryl, pika nuk konsiderohet si njé nyje)

Figure 23 Rrjeti i njé fragmenti té qytetit si njé graf para thjeshtimit strukturor (majtas) dhe pas thjeshtimit
(djathtas). Rrathet e kuq jané nyje dhe vijat e bardha jané skaje. Burimi: autori

Thjeshtimi ndodh, duke mbajtur vetém ato nyje gé pérfagésojné rrugé pa krye, ose ku
pérfundon njé lak i mbyllur dhe krygézimin e vérteté midis disa rrugéve. OSMnx e bén kété
automatikisht né ményré rigoroze. Sé pari, ai identifikon té gjitha nyjet gé nuk jané kryqézime
dhe nuk jané rrugé pa krye. Pasi i heq ato, ruan me saktési gjeometriné hapésinore dhe atributet
e segmentit té rrugés midis nyjeve té krygézimeve, sipas figurés sé méposhtme. Né&é ményré
rigoroze, OSMnx konsideron se krygézimet me dydrejtime jané strukturalisht té njéjta me njé
rrugé té vetme gé pérkulet rreth njé kurbe. Nése pér géllime studimi, déshirojmé ti mbajmé
kéto kryqézime, mund té pérdorim modalitet té tjera té ofruara nga programi.

Ruajtja e té dhénave té rrjeteve: OSMnx mund ti ruajé rrjetet si njé skedar GraphML, pér té
punuar mé voné me to né softet e analizés sé rrjetit si Gephi ose NetworkX (figura 24).
Gjithashtu, nyjet dhe skajet ato mund té ruhen si skedaré ESRI, pér té punuar mé voné né ¢do
soft standard GIS. Kur rrjeti ruhet si shapefile, grafi thjeshtésohet né njé paragitje pa pércaktuar
senset e lévizjes (e pa drejtuar). Sidoqofté, drejtimi i nyjeve dhe origjina ruhen si atribute pér
pérdorime t& mévonshme né GIS. Kéto shapefile dhe skedaré GraphML mund té ngarkohen
pérséri né OSMnx, pér té shérbyer pér pérpunim, analizé ose vizualizim. OSMnx gjithashtu
mund té ruajé rrjetet si skedaré SVG pér pérpunim té mévonshém né Adobe Illustrator.
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Figure 24 Ruajtja e rrjetit rrugor pér qytetin e Fierit, pas thjeshtimit té strukturés, ku dallohen qarte nyjet dhe skajet.
Burimi: autori

Analizimi i rrjeteve: OSMnx analizon dhe llogarit statistikat e rrjeteve, pérfshiré té dhénat
metrike dhe strukturore né zonén e marré né studim (tabela 2). Késhtu pérmes OSMnx
llogariten parametrat si mé poshté: n (numri i nyjeve), m (numri i skajeve), gjatésité totale té
rrugéve (m), gjatésité totale té skajeve (m), numri i krygézimeve, mesatarja e gjatésive sé
rrugéve (m), mesatarja e gjatésive té skajeve (m), densiteti i nyjeve pér km?, densiteti i
krygézimeve pér km? densiteti i skajeve (km/km?), densiteti i rrugéve (km/km?),
garkullueshméria mesatare, shkalla mesatare e nyjes, mesatarja e rrugéve pér nyje, densiteti i
nyjeve pér km?, densiteti i nyjeve té krygézuara pér km?, raporti i lageve té mbyllura, gendérsia
e nyjeve. Kéto parametra jané llogaritur né kété disertacionin, lidhur me géllimin e kérkimit.

Gjithashtu, népérmjet OSMnx mund té llogariten gjithashtu edhe: Shkalla mesatare e dy
nyjeve fqinje, géndérsia e nyjeve té ndérmjetme, gendérsia e mbyllur, shkalla e gendérsisé,
koeficientét e grumbullimit, eksentriciteti, diametri, rrezja, shkalla e lidhshmérisé sé nyjeve,
lidhshméria e skajeve, densiteti i nyjes pér km?, PageRank, proporcioni i skajeve me lage té
mbyllura, dendésia e rrugés pér km?, gjatésia totale e rrugés, gjatésia mesatare e rrugés, numri
I segmenteve té rrugéve, numri mesatar i segmenteve té rrugéve gé burojné nga secili
krygézim.., etj.

Numri i rrugéve pér nyje dhe raportet gé krijohen me to, népérmjet pérdorimit t&¢ OSMnx
pérmirésohen krahasuar me studime té tjera. Shumica e studimeve thjeshtojné shkallén e nyjeve
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kur llogarisin sa skaje jané té& mundshme né njé nyje. Kjo ka disa probleme. Sé pari, ato
injorojné faktin se njé krygézim mund té keté rrugé (skaje) té tjera t¢ mundshme gé lidhen me
té edhe jashté zonés sé marré né studim. Késhtu, njé krygézim me 4 rrugé afér periferisé mund
té keté vetém tre prej tyre brenda zonés sé marré né studim, sepse i katérti lidh njé nyje jashté
zonés dhe késhtu cungohet studimi. Sé dyti, laget dykahéshe né njé graf té drejtuar mund té
llogariten si katér segmente fizike té rrugés té lidhura me krygézimin. Népérmjet kétij softi,
krijon njé algoritém té ri pér té numéruar sakté rrugét pér nyje, duke marré parasysh rrugét
njékahéshe dhe dykahéshe, skajet, laget dhe krygézimet me rrugét qé nuk shfagen né grafik,

sepse ato lidhen me njé nyje jashté kufijve.

Table 2 Tabelé mbi parametrat gé mund té gjenerojé softi i pérdorur. Burimi: autori

Té dhénat

Interpretimi

n (numri i nyjeve)

numri i nyjeve né njé graf

m (numri i skajeve)

numri i skajeve né njé graf

Gjatésité totale té rrugéve

(m)

Shuma e té gjitha gjatésive té rrugéve né sipérfagen e zonés sé marré
né studim, né metra

Gjatésité totale té skajeve

(m)

Shuma e té gjitha gjatésive té rrugéve (né njé graf té drejtuar) né zonén
e marré né studim té mbuluar me rrjet

Numri i krygézimeve

numri i krygézimeve né sipérfagen e zonés sé marré né studim té
mbuluar me rrjet

Mesatarja e gjatésive sé
rrugéve (m)

gjatésia mesatare e rrugéve né sipérfagen e zonés sé marré né studim
té mbuluar me rrjet, né metra

Mesatarja e gjatésive té
skajeve (m)

gjatésia mesatare e skajeve né graf, né metra

Densiteti i nyjeve pér km?

numri i nyjeve pjestuar me sipérfagen e zonés sé marré né studim té
mbuluar me rrjet

Densiteti i krygézimeve pér
km?

numri i krygézimeve pjestuar me sipérfagen e zonés sé marré né
studim té mbuluar me rrjet

Densiteti i skajeve (km/km?)

shuma metrike e t& gjithé gjatésive té skajeve té pjestuara me
sipérfagen e zonés né km?

Densiteti i rrugéve (km/km?)

Shuma e gjatésive té rrugéve pjestuar me sipérfagen né km?

Qarkullueshméria mesatare

Gjatésia totale e skajeve pjestuar me shumén e distancave mé té médha
ndérmjet nyjeve rastésore né ¢do skaj

Shkalla mesatare e nyjes

mesatarja e numrit té skajeve rastésore né njé nyje

Mesatarja e rrugéve pér nyje

Mesatarja e numrit té rrugéve né njé nyje

Raporti i lageve té mbyllura

Raporti i lageve té mbyllura (garge te mbyllura gé kané vetém njé skaj
i cili fillon dhe mbaron tek vetja)
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Qendérsia e nyjeve Pér ¢do nyje, raporti i rrugéve mé té shkurtra né kalojné né njé nyje

Vizualizimi i rrjeteve dhe formés urbane Né librin klasik té Allan Jacobs (1995) “Great
Streets”, mbi formén dhe projektimin urban né nivel rrugésh, jané paraqitur dhjetéra diagrama
té vizatuara me doré né stilin e hartave Nolli®2. Secila prej tyre, pérfagéson njé milje katror té
rrjetit té rrugéve té njé qyteti. Vizatimi i hartave té qyteteve né té njéjtén shkallé siguron
objektivitet né hulumtimin dhe krahasimin vizual té rrjeteve dhe formave urbane té tyre. Ky
vizualizim, si pér rrjetet dhe pér gjurmét e strukturave né qytete, mund té rikrijohet
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Figure 25 Module té gjeneruara nga OSMnx. Burimi: (Boeing G. D., 2017)

automatikisht népérmjet OSMnx.

OSMnx prodhon gjithashtu diagrama té rrjeteve té rrugéve dhe gjurméve té ndértesave
ekzistuese si dhe analiza metrike pér projektimin urban dhe planifikim nga studiuesit.

32 Harta “Nolli’ &shté njé vizatim plani dydimensional q€ pérdoret pér té kuptuar dhe dokumentuar aksesin dhe rrjedhén e
hapésirés brenda njé qyteti. Nolli i paré éshté vizatuar nga arkitekti italian Giovanni Battista Nolli, nga e ka marré dhe emrin.
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Vizualizimet né té njéjtén shkall&, na tregojné se sa té ndryshme jané modelet e urbanizimit
dhe paradigmat e tyre kur krahasohen me njéri tjetrin. Kjo mund té shérbejé si njé mjet pér té
kuptuar rezultatet fizike té planifikimit dhe urbanizimit informal, por gjithashtu edhe pér ti
parapriré procesit té planifikimit dhe projektimit urban né njé ményré té garté dhe té
menjéhershme.

Kéto pérdorime mund té shihen ndoshta edhe mé qgarté kur pérdorim OSMnx pér té vizualizuar
rrjetet sé bashku me gjurmét e ndértesave, si¢ tregohet né figurén mé sipér. Dy imazhet e
poshtme né figurén e mésipérme (figura 25), zbulojné njé ményré krejtésisht té€ ndryshme
urbanizimi duke vizualizuar lagjet e varfra t¢ Monrovia, Liberi dhe Port-au-Prince, Haiti
(Boeing G. D., 2017). Kéto vendbanime joformale kané shkallé mé té vogél, dhe nuk jané té
strukturuara sipas logjikés sé rrjeteve amerikane té rrugéve né dy imazhet e sipérme. Né
zhvillimet joformale vihet re numér i madh objektesh pér zonén e marré né studim dhe gjurmé
té vogla té strukturave. E kundérta ndodh né gytetet moderne té planifikuara.

Né pérfundim, modelet e vizualizimit té ofruara nga OSMnyx, té japin njé model té sakté pér té
zhvilluar dhe studiuar analizat e morfologjisé urbane dhe rrjetet e garkullimit gé strukturojné
aktivitetet njerézore dhe marrédhéniet shogérore.

3.3 Pérzgjedhja e kampionéve

Duke u thelluar né konsideratat teorike té trajtuara né kapitullin e dyté dhe modelet teorike té
leximit t& formés urbane, pérzgjedhja e kampionéve béhet né funksion té tipologjisé sé
ndryshme té qyteteve dhe duke pérfagésuar rastet me tipike qé karakterizojné gendrat urbane
shqiptare. Népérmjet vizualizimit té rrjeteve té realizuara népérmjet OSMnx, mund té béhet
njé analizé e formés urbane té gyteteve né kompleksitetin e tyre. Pér shkak té kufizimeve té
softit té pérdorur, kéto té dhéna mund té gjenerohen vetém brenda kufijve urbané, ku dhe
informacioni éshté mé i madh. Mé pas pérmes njé vlerésimi, pérzgjidhen kampioné identifikues
pér secilin prej qyteteve, pér té cilét duhet té sigurohemi gé jané té krahasueshém me njéri-
tjetrin.

Karakteristikat e njé rrjeti rrugor varen thelbésisht nga ajo ¢ka qyteti shfag, dhe né nivel
hierarkik mund té jeté: kufiri administrativ i bashkisé, zona e urbanizuar (qyteti), né nivel
lagjeje. Né rastin e paré, ka ndikim mé té madh procesi vendimarrés nga lart-poshté. Né rastin
e dyté éshté njé sistem i gjeré veté organizues, i cili tenton té grumbullojé njé heterogjenitet té
formés sé ndértuar. Né rastin tjetér, shfaget karakteri lokal i transformimit té formés urbane
dhe ndérhyrjet nga poshté-lart.

Ka njé debat té gjeré lidhur me madhésiné e kampionéve gé mund té analizohen, sepse
madhésité e tyre mund té corientojné rezultatet. Frankhauser dhe Batty (2008) pranojné se
shkalla apo madhésia e kampionit ndikon né vlerat e rezultateve té marra. Ata rekomandojné
se shkalla e gytetit mbetet njé nga indikatorét kryesore gé duhet té udhéhegé pérzgjedhjen e
kampionit. Duke gené se analiza kryesisht fokusohet né vlerésimin e strukturés sé rrjeteve dhe
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pak mé pak mé masén e ndértuar, panorama e pérgjithshme e natyrés sé qyteteve identifikohet
né shkallé gyteti.

Shanken (2018) tregon sesi planifikuesit urban gjaté historisé kané pérdorur njé mori metodash
vizuale pér té analizuar informacionin hapésinor dhe paragitur qytetin. Kultura e té paraqgiturit
vizualisht té gytetit u ilustrua nga studimi i famshém i Romés, i shekullit t& XVIII-té té
Giambattista Nollit, duke prodhuar hartat e famshme té Nolli-t, me pérmasa 1 X 1 milje. Dy
shekuj mé voné, Allan Jacobs (1995) né “Great Streets”, pérdori kété metodologji pér
vizualizimin e dhjetéra rrugéve urbane né mbaré botén. Ky kampion dhe e njéjta metodologji
vizualizimi, éshté pérdorur nga Boeing (2020), pér té pérshkruar né ményré té ngjashme njé
milje katror té rrjeteve té rrugéve té shumé qyteteve, dhe pér t'u pérdorur mé voné pér krahasim.

Sipas Salat (2011), ai ngre diskutimin se parametrat e formés urbane kané kuptim krahasimor
né nivel lokal dhe jo global. Qyteti nuk éshté njé entitet gé mund té trajtohet si njé i vetém,
sepse ai nuk mund té shpérbéhet né pjesé gé t& mund té ruajné karakteristikat e tij. Vetém né
metropolet moderne, mund té keté vleré ky géndrim, pasi ¢cdo kampion ruan njétrajtshmériné e
té gjithit. Qyteti éshté shuma e njé mori pjesésh té vogla té karakteristikat morfologjike té
zonave apo lagjeve jané té ndryshme si né aspektin fizik ashtu dhe né até social. Ky diferencim
I hapésirave éshté veté karakteri qé qyteti ka. Né analizat e tij ai ka pércaktuar kampioné té
rrjeteve 800 x 800 m, i cili largohet nga koncepti i qytetit si njé i téré. Sipas analizés sé tij,
gytetet mesdhetare pérmbajné shumé kampioné té tillé, té gjurméve té qytetérimit romak. Ata
té gjitha garantojné uniformitet né leximin e formés urbane. Megjithaté ai thekson se nuk ka
njé rregull ose ligj té pércaktuar né madhésiné e kampionéve, uniformiteti i tij vjen nga rendi
kompleks i karakterit fraktal té tij té krijuar nga fenomenet urbane. Faktaliteti morfologjik dhe
hapésinor duhet té garantojné uniformitetin e kampionit.

Né kontekstin shqiptar, né disertacionin e Denada Veizaj (2016), studimi ka sjellé njé
pérmirésim té vlefshém né nivel aplikativ, pércaktimin e madhésisé sé kampionit urban. Eshté
propozuar njé metode qé bazohet tek indeksi i uniformitetit té shpérndarjes se masés dhe
observimit té vlerave t& dimensionit fraktal. Népérmjet observimit té kurbés “scaling-
behaviour”, sipas Frankhauser-it, ka pércaktuar né ményré analitike zonat e thyerjes sé
homogjenitetit né njé patern urban shqiptar. Zona e pérshtatshme pér té kryer matje teorikisht
duhet té jete ajo zone ku uniformiteti éshté i larté dhe vlerat e dimensionit fraktal mbeten
relativisht té pandryshueshme. Né kampionét e analizuar né kontekstin shqiptar, né intervalin
me brinjé ]300, 500[ té kampionit vérehet njé rritje e vlerés sé indeksit té uniformitetit, né té
njéjtén kohe shihen lI8vizje shumé té vogla té dimensionit fraktal. Kjo madhési pérkon edhe me
identitetin kompozicional té paterneve urbane. Né rastin e indeve vernakulare pérzgjedhja sipas
madhésisé qé pércaktojné akset e lévizjes rezulton e sakté.

Né kété logjiké, pas analizimit té rrjetit té qyteteve sipas kufijve urbané té tyre, pérzgjedhja e
kampionéve do té béhet né madhési 500 x 500 m, edhe sipas njé kéndvéshtrimi intuitiv té
natyrés sé kétyre qyteteve.
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3.4 Metodologjia pér matjet strukturale té formés urbane, rrjetet

Né kété studim do té lexohet forma urbane, nén optikén e shkencave té rrjeteve. Rrjetet urbane
do té konsiderohen si multidigraph, joplanare, té drejtuara. Té dhénat gé do té gjenerohen do
té analizohen pér té vlerésuar kompleksitetin e rrjetit né aspektin e densitetit, lidhshmérisé dhe
gendérsisé sé nyjeve. Né ndihmé té kétyre, pér té plotésuar mé miré spektrin e analizés, do té
béhet dhe njé analizé e orientimit té rrugéve né qytetet shqiptare. Kéto karakteristika té rrjetit
jané atribute themelore né shkencat e planifikimit urban dhe ndikojné né ményrén se si forma
fizike e njé sistemi urban ndikon dhe strukturon ndérveprimet komplekse njerézore dhe lidhjet,
duke lidhur késhtu strukturén dhe dinamikén e lévizjes.

Studiues si Talen (2003), i kané pérdorur matjet e sipércituara, pér analiza té lidhura me
morfologjiné urbane. Newman (2010) dhe Barthélemy (2011) kané zhvilluar pérkufizimet dhe
algoritmet matematikore pér kéto matje, por megjithaté né kété studim do béhet njé prezantim
i shkurtér i tyre si koncepte, por jo njé zhvillim i detajuar matematikor. Gjenerimi i rezultateve
té tyre, béhet nga softi i pérdorur.

Matjet ndahen né matje metrike dhe strukturale, por vlen té pérmenden né njé graf joplanar,
atributet metrike dhe strukturale jané ndérlidhura me njéra tjetrén (Masucci, Smith, Crooks, &
Batty, 2009). Nuk pretendohet gé zhvillimi i eksperimentit té ezauroj gjithé dimensionet e
rrjeteve, por pérpiget té hedh drité mbi njé kéndvéshtrim té caktuar, té lidhur me formén urbane
dhe ciklin e gyteteve. Si¢ pérshkruhet edhe né konsideratat teorike né kapitujt e méparshém,
analiza do té zhvillohet né kéto drejtime:

3.4.1 Densiteti i rrjeteve

Densiteti i referohet pérgendrimit té elementeve pér sipérfage, dhe né kété studim konkretisht
i referohet dendésisé sé nyjeve, krygézimeve, skajeve dhe rrugéve. Matjet metrike té strukturés
té rrjetit, jané ato gé mund té maten me njé pajisje té thjeshta té gjatésisé apo sipérfages dhe
pérfagésojné variablat e zakonshme né projektimin urban.

e Mesatarja e gjatésive sé rrugéve (average street length), dhe mesatarja e gjatésive
té skajeve (average edge length), shérben si njé tregues pér madhésiné e bllokut dhe
tregon se sa i imét ose jo éshté rrjeti.

Nése i referohemi Sevtsuk (2016), ai hap njé diskutim tjetér lidhur me madhésiné e bllokut,
duke eksploruar rrjetin si njé atribut té formés urbane té lidhur me arritshmériné e kémbésoreve.
Ai studion se si parametrat e rrjeteve té rregullta ndikojné né aksesin e kémbésoréve né
destinacionet pérreth, pér njé parcelé. Kéta parametra pérfshijné gjatésiné e parcelés pérgjaté
rrugéve, thellésingé e parcelés, gjerésiné e rrugés dhe gjatésia mesatare té rrugés (gjatésiné e
bllogeve) gé pérshkruhen nga numri i parcelave té vendosura né njé bllok té vetém. Ndérsa tre
parametrat e paré kané efekte té parashikueshme né arritshméring, sa mé té vegjél jané
zakonisht mé miré, parametri i fundit jo. Duke pérdorur simulimet, ai tregon se marrédhénia
midis arritshmérisé sé kémbésoréve dhe gjatésisé sé bllokut éshté jolineare dhe parabolike. Kur
kombinohen dimensione té ndryshme pér sipérfagen e parcelés dhe thellésiné e saj, dhe
gjatésiné e bllokut dhe gjerésiné e rrugés, atéheré blloget tipike mé té vogla kané tendencé té
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gjenerojné akses mé té larté pér kémbésorét sesa blloget mé té médha. Né studimin toné, ku né
konsideraté jané marré té gjitha rrjetet, ku ka lévizshméri né njé qytet, nga matjet empirike té
kryera pérmes soft-it, sa té vogla té jené gjatésité mesatare té rrugéve ag mé i imét do té
konsiderohet rrjeti. Leximi i gjatésisé mesatare té rrugéve, lidhet me madhésiné e bllokut dhe
formén urbane. Nése i referohemi Jacobs (1995), madhésia e bllokut né qytete té ndryshme né
boté, jepet sipas tabelés mé poshté:

Table 3 Madhésia mesatare e bllokut né gytete té ndryshme. Burimi: (Jacobs A. B., 1995)

Qyteti Madhésia mesatare
e bllokut (m)
Rome 58
Bologna (gendér) 68
Paris (Louvre) 75
Pompeii 68
New York (Manhattan) 84
NewYork (Midtown) 129
San Francisco (qendér) 108
San Francisco (Midtoén) 125
Los Angeles (gendér) 119
Irvine, CA 393

Ajo lidh gartazi, madhésiné mesatare té bllokut me karakterin e kétyre qyteteve.

e Densiteti i rrugéve (street density) éshté shuma lineare e té gjitha skajeve né paraqitjet
e grafit té pjestuara me sipérfagjen e zonés.

e Densiteti i skajeve (edge density) éshté shuma metrike e té gjithé gjatésive té skajeve
té pjestuara me sipérfagjen e zonés

e Densiteti e nyjeve (the node density) éshté numri i nyjeve pjestuar me sipérfagen e
zonés sé marré né studim té mbuluar me rrjet

e Densiteti i krygézimeve (the intersection density) éshté densiteti e nyjeve té cilat kané
mé shumé se sa njé rrugé qé buron prej tyre (duke pérjashtuar késhtu rrugét pa
rrugédalje)

Kéto katér parametra té densitetit ofrojné tregues se sa i1 imét éshté rrjeti.

3.4.2 Lidhshméria

Pjesé e matjeve strukturore té lidhshmérisé jané garkullueshméria mesatare, shkalla mesatare

e nyjes, mesatarja e rrugéve pér nyje, densiteti i nyjeve pér km?, densiteti i krygézimeve pér

km? dhe raporti i lageve té mbyllura. Matjet metrike té lidhshmérisé té rrjetit varen nga ményra

se si paragiten zonat e studimit dhe ato mund té kené sjellje kontradiktore (Knight & Marshall,
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2015). Né studimin e realizuar prej tyre, ata matin lidhshméring, densitetin e krygézimeve dhe
densitetin e rrugéve, né zona té ndryshme studimore dhe me fizionomi gjeometrike té
ndryshme. Duke kontrolluar shumé variabla, si madhésité e bllogeve dhe gjeometring e tyre,
rrugét e drejta, pérmasat dhe gjeometriné e rrjetit, ata arrijné né pérfundimin se sjelljet e kétyre
metrikéve ndryshojné ndjeshém nga ato té synuara. Ato jané funksione jolineare si té zonés sé
studimit ashtu edhe té gjeometrisé dhe né fund té fundit jané kontradiktore dhe té
paparashikueshme. Megjithaté, duke matur disa parametra té lidnshmérisé mund té krijohet njé
spektér mé i gjeré i leximit.

e Qarkullueshméria mesatare (the average circuity), e cila pjeston shumén e té gjitha
gjatésive té skajeve me shumén e distancave mé té médha ndérmjet nyjeve rastésore né
cdo skaj (Levinson & El-Geneidy, 2009), (Barthélemy, 2011), (Strano, Nicosia, Latora,
Porta, & Barthelemy, 2012), (Giacomin & Levinson, 2015). Ky éshté raporti mesatar
midis gjatésisé sé njé skaji dhe distancés sé vijés sé drejté midis dy nyjeve gé ajo lidh.

Shumica e studimeve né rrjetet rrugore, i kané pérafruar vlerat e garkullueshmérisé mesatare
rreth 1.2 (Newell, 1980) . Kjo shifér ndryshon nga njé vend né njé tjetér, pér shkak té
karakteristikave né densitetin e rrjetit. Njé rrjet i lidhur né ményré té pérkryer do i keté vlerat
e garkullueshmérisé mesatare rreth 1.

Né figurén 26, jepet njé krahasim midis njé rrjeti dhe rrugés mé té shkurtér sipas gjeometrisé

/ G

(a) (b)

Figure 26 Krahasim midis a) rrjetit dhe b) rrugés mé té shkurtér sipas gjeometrisé Euklidiane. Burimi: autori

Euklidiane, pér té arritur nga pika e origjinés O, né destinacion pika D. Qarkullueshméria éshté
raporti midis gjatésisé sé pérshkruar té rrugés me até té rrugés mé té shkurtér sipas gjeometrisé
Euklidiane, dhe jepet sipas raportit:

Cij=D"j/ D%,

ku Cj; éshté garkullueshméria pér té arritur nga origjina i né destinacionin j, D";j éshté distanca
minimale e kalimit né njé rrjet, sipas figurés 1a) dhe D¢ éshté distanca euklidiane, vija e drejté
ndérmjet origjinés dhe destinacionit (Levinson & El-Geneidy, 2009). Késhtu vlera minimale
teorike e garkullueshmérisé mesatare éshté 1, kur distanca e rrugés barazohet me até euklidiane.
Kur kjo vleré éshté afér 1, do té thoté gé eficensa e garkullueshmérisé éshté shumé e larté.
Duke géné se pikat e origjinés dhe destinacionit mund té jené rastésore, té dhénat e tyre kthehen
si pika té njé rrjeti. Né ményré té pérmbledhur, nése origjina dhe destinacioni i njé rruge bien
pérkatésisht né rrjetin i dhe j, rrjeti i dhe j pérdoren si udhétim O; dhe Dj, dhe ndértohet matrica
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OD pér kryerjen e analizés. Atéheré garkullimi mesatar i té gjitha pikave O té té dhénave GPS
gé udhétojné nga rrjeti O; né rrjetin D;, konsiderohet si garkullueshméria e rrjetit Oi.

Ku Cij éshté garkullueshméria né rrjetin Oi; Nk é&shté numri i té gjitha pikave té origjinés né
rrjetin Oi; Cn éshté garkullueshméria e n pikave té origjinés O; C; éshté garkullueshméria mé
e vogél e rrjetit Oj;

Né qofté se garkullueshméria ndryshon, kjo do té thoté gé ka ndryshuar shtrirja e rrjetit,
pérdorimi i tij lidhur me drejtimet, ose té dyja. Nése vlera e gqarkullueshmérisé éshté mé e larté
do té thoté gé rrjeti éshté mé pak eficent pér sa i pérket pikés mé té shkurtér. Matja e
garkullueshmérisé mesatare, né studimin e kampionéve urban, lidhet me kohén e lévizjes pér
té arritur nga njé piké né njé tjetér, dhe mund té pérdoret edhe pér géllime turizmi pér té arritur
né destinacion.

e Shkalla mesatare e nyjes (the average node degree), ose numri mesatar i skajeve gé
ndodhin né secilén nyje, pércakton se sa miré jané té lidhura nyjet. Sa mé e larté té jeté
shkalla mesatare e nyjes ag mé i lidhur éshté rrjeti.

Raportet e lidhura me to karakterizojné llojin, dominimin dhe shpérndarjen hapésinore té
lidhshmérisé té krygézimeve. Né ményré té ngjashme, lidhshméria e nyjeve, lidhshméria e
skajeve, dhe cka éshté mé e dobishme lidhshméria mesatare e nyjeve, d.m.th., numri mesatar i
nyjeve gé duhet té higet pér té shképutur njé cift nyjesh jo ngjitur té zgjedhur rastésisht, mund
karakterizojné se sa térésisht i lidhur dhe i pérshkueshém éshté njé rrjet. Matjet strukturale té
rrjetit rrugor mund té tregojné mé fort lidhjen dhe géndrueshmériné e rrjetit dhe ményrén e
shpérndarjes sé kétyre vlerave.

Indeksi B mat nivelin e lidhjes né njé graf dhe shprehet me lidhjen ndérmjet numrit té lidhjeve
(e) mbi numrin e nyjeve (v). B=e/v (Kansky, 1963). Pemét dhe rrjetet e thjeshta kané vleré 3
mé té vogél se njé. Njé rrjet i lidhur né njé cikél ka vlerén 1. Rrjetet mé komplekse kané vleré
mé té madhe se 1. Né& njé rrjet me numeér fiks nyjesh, sa mé i madh té jeté numri i lidhjeve, aq
mé i larté éshté numri i shtigjeve t¢ mundshme né rrjet. Rrjetet komplekse kané njé vleré té
larté t& B-s (figura 27).

Né ményré té ngjashme, por mé konkretisht, rrugét mesatare pér nyje (the average street per
node) matin numrin mesatar té rrugéve (d.m.th., skajet né paragitjen e drejtuar té grafit) qé
burojné nga secila nyje (d.m.th., krygézimet dhe rrugét pa krye). Kjo pérshtat shkallén mesatare
té nyjes lidhur me formén fizike mé tepér sesa me garkullimin apo rrjedhén. Shpérndarja dhe
proporcioni I numrit t& skajeve pér nyje karakterizon llojin, prevalencén dhe shpérndarjen
hapésinore té ndérlidhjes sé krygézimit dhe rrugét pa krye né rrjet.

Lidhshméria mat numrin minimal té nyjeve ose skajeve gé duhet té higen nga njé rrjet i lidhur
pér ta shképutur até (Urban & Keitt, 2001); (Dill, 2004)
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Figure 27 Diagramat e Kansky-t. Burimi: (Kansky, 1963)

Népérmjet lidhshmérisé arrihet matja e géndrueshmérisé, pasi rrjetet komplekse me lidhshméri
té larté ofrojné mé shumé alternativa kalueshmérie dhe rrjedhimisht mundésité e ngérceve jané
mé té pakta. Sidoqofté, lidhja e nyjeve dhe skajeve éshté mé pak e dobishme pér rrjetet
pothuajse planare si p.sh. rrjetet e rrugéve ku shumica e rrjeteve té rrugéve ka njé vleré
lidhshmérie 1, pasi prania e njé rruge té vetme pa krye tregon se hegja té paktén njé nyjeje ose
skaji do té shképuté rrjetin. Pérkundrazi, lidhshméria mesatare e nyjeve té njé rrjeti, nénkupton
numrin mesatar té rrugéve té brendshme té nyjeve té shképutura, ndérmjet ¢do ¢ift nyjesh, i cili
paraget numrin e pritur t€ nyjeve gé duhet té higen pér té shképutur nyjet e njépasnjéshme
(Beineke, Oellermann, & Pippert, 2002), (Dankelmann & Oellermann, 2003). Raporti i lageve
té mbyllura éshté raporti i njé skaji gé lidhet vetém né njé nyje, qark i mbyllur qé ka vetém njé
skaj i cili fillon dhe mbaron tek vetja

Sa mé i larté té jeté ky raport, ag mé shumé lidhshméri paraget rrjeti, éshté karakteristiké e
indeve vernakulare.

e Matje té tjera té lidhshmérisé, té tilla si densiteti i nyjeve pér km? dhe densiteti i
krygézimeve pér km? mund té krijojné njé kornizé té lidhshmérisé dhe
géndrueshmérisé sé rrjeteve rrugore, mé té miré sesa lidhshméria standarde e nyjeve
dhe/ose skajeve.

Gjithashtu, mesatarja e gjatésive té rrugéve, éshté tregues i lidhshmérisé. Sa e shkurtér té jeté
kjo gjatési, ag mé i lidhur paraqitet rrjeti.

E paré né kéndvéshtrimin e ripértéritjes adaptive gé pésojné qgytetet, lidhshméria éshté njé
atribut i saj, dhe pércakton gé numrin minimal té nyjeve dhe skajeve gé mund té higen nga njé
rrjeti gé rrjeti té shképutet. Ripértéritja adaptive, éshté shpejtésia e njé sistemi pér té rikuperuar
pas njé ngacmimi. Rrjetet me lidhshméri té ulét mund té kené disa pika té dobéta, duke e 1é€né
sistemin vecanérisht té brishté. Kjo mund konstatohet né modelin urban pérmes
pérshkueshmérisé dhe ngérceve t€ mundshme: nése garkullimi orientohet drejt njé pike e cila
ka predispozité té krijojé ngérg, pér rrjedhojé do té kemi té& béjmé me bllokim, trafik dhe
krijimin e njé skeme garkullimi gqé nuk funksionon.
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3.4.3 Qendérsia

Qéndérsia i nyjeve (betweenness centrality) vleréson réndésiné e njé nyje, me ané té
pérllogaritjeve té segmenteve mé té shkurtra qé kalojné né kété nyje (Freeman, 1977). Pra,
matjet e gendérsisé tregojné nyjet mé té réndésishme né njé rrjet.

Né analizén e gendérsisé sé nyjeve né nivel qyteti, shtrirja e tyre e shpérndaré sinjalizon njé
heterogjenitet té rrjetit, me ekzistencén e disa rrugéve shumé gendrore té cilat me shumé
mundési kané probleme me fluksin dhe ngarkesén né rrjet. Késhtu nyja gé ka kontroll mé té
larté né lévizshmériné ndérmjet nyjeve dhe grupeve té nyjeve ka gendérsi mé té larté. Nga ana
tjetér, pérgendrimi i zonave qé kané gendérsi té larté, éshté né vetvete interesante pasi tregon
pér zona potencialisht té ngarkuara me flukse (figura 28).

Degree

. . . (loseness
. 0 Which node can most easily reach all other

o ' nodes in a graph or subgr

‘ B"is closest with the fewest hops in its
. subgraph

Number of connections?

A"has a high degree

@ e @ PageRank
. « Which node is the most important?

» 440X
\ ‘} D"is foremost based on number &
(" is a bridge .4, N ’AL“ weighting of in-link
p \ .. £"is next, due to the influence of D's link

Figure 28 Diagrama mbi centralitetin e rrjetit. Burimi: https://neo4j.com/category/webinar/feed/

Pér té shkuar mé tej, zonat gendrore nga kéndvéshtrimi gjeografik gjithashtu kané probabilitet
pér té pasur gendérsi mé té larté té nyjeve. Megjithaté, nése né njé paraqitje té gytetit, shohim
se disa rrugé apo zona mund té kené gendérsi té larté, tregon njé modul kompleks té
shpérndarjes sé fluksit né qytet. Mesatarja e gendérsisé sé nyjeve éshté mesatarja e gjitha
gendérsive té nyjeve prezente né rrjetin e marré né studim (Barthélemy, 2011).

Né vecanti, pérgendrimi maksimal i gendérsisé sé nyjeve né njé rrjet specifikon pérgindjen e
rrugéve mé té shkurtra gé kalojné pérmes nyjes mé té réndésishme. Ky éshté njé tregues i
ripértéritjes adaptive: rrjetet me njé mesatare mé té larté té gendrave té ndérmjetme jané mé té
predispozuara té kené ngérce.

Barthelemy (2013) pérdor analizat e gendérsisé pér té identifikuar ndérhyrjet nga lart-poshté
kundrejt ndérhyrjeve poshté-lart té veté organizimit dhe evoluimit té strukturés urbane né Paris.
Né studimet e tij, ai shqyrton rastin e evolucionit té rrjetit té rrugéve té Parisit gjaté mé shumé
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se 200 viteve me fokus té vecanté né shekullin e XIX-t&, periudhé kur Parisi pérjetoi
transformime t€ médha nga Baron Haussmann. Né thelb, deri né mesin e shekullit t& XIX-tg,
Parisi gendror kishte njé strukturé mesjetare té pérbéré nga shumé rrugé té vogla dhe
mbipopullim. Né 1852, Napoleoni Il ngarkoi Haussmann pér t€ modernizuar Parisin duke
ndértuar rrugé mé té sigurta, mé té médha té lidhura me stacionet e reja té trenit, sheshe
gendrore e simbolike, duke pérmirésuar fluksin e trafikut dhe e fundit, por jo mé pak e
réndésishme, sigurimin e garkullimit té trupave té ushtrisé. Rasti i Parisit nén Haussmann ofron
njé shembull interesant ku ndryshimet pér shkak té planifikimit gendror jané shumé
transformuese té gytetit.

Qendérsia e ndérmjetme e njé nyje né thelb mat fraksionin e kohés gé pérdoret njé nyje e
caktuar né rrugét mé té shkurtra gé lidhin ¢do cift nyjesh né rrjet dhe éshté késhtu tregues i
kontributit té lidhshmérisé né organizimin e njé rrjeti. Né rastin kur analizohet njé pjesé e
kufizuar e njé rrjeti hapésinor, duhet té jené dy efekte té réndésishme pér tu konsideruar:

Sé pari, ndérsa marrim parasysh njé pjesé, vetém rrugét brenda késaj pjese merren parasysh né
llogaritjen e gendérsisé sé nyjeve dhe kjo zakonisht nuk pasqyron realitetin. Si rezultat,
gendérsi e ndérmjetme e nyjeve do té jeté né gjendje té zbulojé rrugé dhe nyje té réndésishme
brenda struktura e brendshme e rrjetit por do té mungojé né shkallé té gjeré, si rrugé
komunikimi gé lidh gytetin me pjesén e rrethinave.

Figure 29 Shpérndarja hapésinore e nyjeve me gendérsi mé té larté né Paris. Burimi: (Barthelemy, Viana, Strano, & Bordin,

2013)
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Pika e dyté ka té bé&jé shpérndarjen hapésinore té gendérsisé. Nyjet mé gendrore jané afér
barigendrés sé nyjeve. Qendérsia hapésinore dhe gendérsia e ndérmjetme jané zakonisht té
ndérlidhura me njéra tjetrén. Késhtu gé, pozicioni i nyjeve me gendérsi mé té larté, ofron njé
pérshkrim interpretues mbi zonat ku fluksi éshté mé i madh.

Rezultatet pér gendrén e Parisit tregojné se shumica e treguesve ndjekin njé ecuri té geté
evolucioni, 1 dominuar nga njé proces densifikimi, pavarésisht nga “trazimi”q€ ndodhi gjaté

72



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

Haussmann. Né rezultatet e studimeve té tij, gjurma mé e réndésishme sasiore e planifikimit
gendror éshté riorganizimi hapésinor i nyjeve mé gendrore (figura 29).

Aii tregon se megjithése né vlera numerike gendérsia e nyjeve shfaget e njéjté né strukturén e
rrjeteve té Parisit, pozicionimi i nyjeve me gendérsi té larté né kohé éshté i ndryshueshém. Ai
bén njé krahasim né kohé té fazave té zhvillimit té qytetit, duke marré né konsideraté periudhat
e planifikuara dhe ato veté organizuese. Né kété studim, gendérsia e nyjeve do té trajtohet mé
tepér si vizualizim i hartave té qyteteve, por edhe si diskutim né nivel sasior.

3.4.4 Orientimi i rrugéve

Rrjetet né njé qytet, organizojné dinamikén njerézore té sistemeve komplekse urbane. Ato
orientojné sjelljen e udhétimeve, vendndodhjet dhe strukturén urbane (Jacobs A. B., 1995). Né
vecanti, orientimi i rrjetit dhe gjeometria e tij, gé né zanafillén e planifikimit urban, kané luajtur
njé rol t¢ madh (Smith, 2007). Matja e orientimit té rrjetit té€ rrugéve, mund té ndihmojé
planifikuesit t& kuptojné zanafillén e planifikimit urban dhe morfologjiné e rrjetit, pér té
vlerésuar modelet ekzistuese dhe eksplorimin e metodave té reja pér to. Orientimi mé i
zakonshém né mbaré botén, madje edhe midis gyteteve qé nuk kané njé rrjet té forté, priret
drejt veri-jug-lindje-peréndim.

Kohét e fundit, studiuesit kérkojné mbi rregullin dhe kaosin népér qytete si atribut té
garkullueshmérisé dhe orientimit té rrjeteve. Prandaj, i kushtohet shumé vémendje
konfigurimit té rrjetit té rrugéve (Batty M. , 2005); (Boeing G. , 2017); (Marshall S. , Streets
and Patterns, 2005); (Massuci, D, A, & M, 2009). Rrjetet rrugore mund té jené té projektuara
sipas principeve bazé té planifikimit urban, ose ato mund té jené té zhvilluara organikisht si
nevoja té adaptimit t€ ményrés sé jetesés. Konfigurimi i rrugéve dhe orientimi i tyre na ndihmon
té pércaktojmé rregullat hapésinore dhe logjikén e zhvillimit t& qyteteve. Né kéto rrjete
hapésinore, entropia ka lidhje té thella teorike me kompleksitetin (Batty M. , 2005). Njé grup
studiuesish kané eksploruar natyrén e entropisé dhe rendin né rrjetet e rrugéve urbane, duke
kérkuar té pércaktojné modele té rendit dhe kaosit né sistemet urbane (Gudmundsson &
Mohajeri, 2013); Kohét e fundit, studiuesit kané studiuar rendin dhe ¢rregullimin e rrjetit té
rrugéve pérmes entropisé sé orientimit. E para mat lakimin e rrugéve dhe si lidhet kjo me
modelet dhe proceset e tjera urbane (Boeing G. , 2020); (Giacomin & Levinson, 2015);
(Levinson & EI-Geneidy, 2009).

Né kété studim, né do té pércaktojmé dhe vizualizojmé entropiné e orientimeve té rrugéve pér
vlerésuar se sa té renditura jané ato (Gudmundsson & Mohajeri, 2013), pasi entropia pércakton
konceptet e lidhura thelbésisht té crregullimit, pasigurisé dhe shpérndarjes. Louf dhe
Barthelemy (2014) eksplorojné gjeometriné e bllogeve té gytetit né mbaré botén si funksion i
madhésisé sé bllokut dhe faktorit té formés, grupimi i tyre pér té identifikuar dallimet midis
gyteteve t€ SHBA-sé dhe Evropés. Megjithaté, dihet mé pak pér tendencat né orientimin dhe
renditjen hapésinore té rrjeteve té rrugéve né mbaré botén. Né figurén 30, prezantohen
vizualisht dy skema té rrjeteve rrugore dhe histogramat respektove, ku vérehen rrjeti ortogonal
i orientuar veri-jug dhe lindje peréndim né té majté dhe rrjeti organik, pa ndonjé orientim
specifik né té djathté.
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Figure 30 Dy skema té rrjetit rrugor dhe histogramat e tyre. Burimi: (Boeing G. , 2019)

Mbledhja e té dhénave

Krijimi i bazés sé té dhénave pér eksperimentin, do té realizohet né dy nivele.

Sé pari, né nivel qytetesh, ku jané pérzgjedhur tre qytete gé kané morfologji té ndryshme si té
krijimit ashtu edhe té zhvillimit né kohé: Tirana, Fieri dhe Korca. Dhe sé dyti né nivel
kampionésh urbané, si¢ u dakortésua mbi madhésiné e tyre né kapitullin e pérzgjedhjes sé

kampionéve.

Inputi kryesor, qé pérbén bazén e té dhénave jané rrjetet, té cilat do té gjenerohen nga
OpenStreetMap. Mjedisi urban i té tre kétyre qyteteve éshté i azhurnuar mjaftueshém, pér ti
shérbyer géllimit té Kkétij eksperimenti. Fillimisht, prezantohen kéto qytete, nga njé
kéndvéshtrim i shkurtér dhe perspektiva historike e zhvillimit urban té tyre. Mé pas hulumton
mbi vizualizimet dhe rezultatet krahasuese sasiore té strukturave té rrjetit. E njéjta analizé
realizohet né nivel kampionésh dhe produktet grupohen né ményré krahasimore, pér té arritur

né konkluzionet e synuara.
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3.5.1 Tirana, tiparet urbanistike dhe rrjeti rrugor

Sipas arkeologéve dhe njé studimi té kryer nga (Méhilli, 2014) Tirana éshté e banuar gé né
periudhén neolitike. Dhe kjo éshté vértetuar nga studime té ndryshme, por dhe nga prania e
shumé elementeve arkeologjike té trashéguara, si relike apo mbetje kishash, xhamish, fortesash
e késhtjellash. Q& nga krijimi i qytetit té Tiranés vihet re karakteri tregtar i saj, duke gené né
njé pozicion kyg, né krygézimin e rrugéve rajonale tregtare, konkretisht Shkodér - Elbasan;
Kavajé — Dibér dhe rruga tregtare gé lidh qytetet e Durrésit — Shéngjinit; i cili shérbente edhe
si aks i réndésishém rreth té cilit pércaktohej qyteti. Procesi i zhvillimit né qytetet tregtare éshté
mé i lehté dhe mé i shpejt né krahasim me vendet e tjera, njékohésisht edhe njé nga arsyet
kryesore pse Tirana u bé shumé shpejt njé qytet i réndésishém.

Me ndértimin e lagjeve té para, lagjja Bami, Mujo dhe Pazari i Vjetér (Méhilli, 2014), u zhvillua
infrastruktura si dhe sistemi i banimit ku secili prej tyre kishte njé hapésiré private dhe
rivitalizimi i lumit té Tiranés. Né vitin 1789 u ndértua njé nga elementét mé té réndésishém té
trashégimisé kulturore té qytetit — xhamia e Haxhi Et’hem Beut. Gati pas gjysmé shekulli, né
vitet 1821-1822 mbaroi ndértimi i Kullés sé Sahatit. Kéto ndértime jané monumentet mé té
réndésishme té ditéve té sotme dhe disa nga atraksionet mé té vizituara té gytetit.

Né shkurt té vitit 1920 Tirana u shpall kryeqyteti i Shqipérisé, jo pér sfondin e tij historik,
karakterin apo pér monumentalitetin si qytet. Por kishte pozicionin gjeografik mjaft interesant,
distancén e shkurtér té qytetit me detin dhe malin; praniné e shumé elementeve natyrore dhe
burimeve ujore; tokén pjellore e cila mund té pérdorej pér zhvillimin dhe rritjen e popullsisé,
si dhe pozita strategjike gé mund té zgjeronte aktivitetet tregtare dhe zhvillimin ekonomik.

Me ndryshimet politike dhe me Ahmet Zogun si Mbret i Shqipérisé, qyteti filloi té pérjetonte
ndryshimet e para né strukturén dhe identitetin e tij urban. Né vitet 1917-1918 Tirana u
projektua fillimisht né njé harté nga studiues austriaké, e paragitur mé sipér.

Pushteti totalitar éshté shprehur pérgjithésisht pérmes njé planimetrie boshtore né strukturén
urbane; ideja pér té ndjekur njé aks, apo njé bulevard, t¢ ¢con né njé vend i cili &shté i
réndésishém dhe tregon njé fugi té pamohueshme. Roma éshté shembulli i pérsosur i njé qyteti
boshtor, nése ndiget rruga Via Della Conciliazione®, mbérrihet né hyrjen e Katedrales sé Shén
Pjetrit, e cila té con drejtpérdrejt né altarin e Katedrales (Elezaj & Fleury, 2015). Po késhtu
edhe Tirana éshté njé tjetér qytet gé mund té merret si shembull i njé qyteti boshtor, pasi éshté
projektuar me njé ideologji italiane (figura 31).

33 Rruga drejt Pajtimit
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Figure 31 Harta e Tiranés 1917, nga arkitekté dhe inxhinieré Austriaké. Burimi: AQTN (TR030, 2016)
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Menjéheré pas pérfundimit té Luftés sé Dyté Botérore, e gjithé vémendja e geverive u kthye
né rindértimin e vendeve; né Shqipéri, né Kongresin 11 t¢ PPSH-sé u vendos si objektiv kryesor
gé vendi té kthehet nga njé vend bujgésor né njé vend bujgésor-industrial. Transformimet e
para né Tirané nisén rreth vitit 1947, me ndértimin e objekteve té ndryshme industriale si
Kombinati i Mishit, Kombinati i Quméshtit, Fabrika e Képucéve dhe Kombinati mé i famshém
i Tekstileve. Né vitet 1957-1958 u propozua njé plan i ri rregullues pér qytetin e Tiranés,
bazuar né ideté e vitit 1953 té projektuar nga arkitekti Gani Strazimiri dhe né planin e hartuar
gjaté periudhés fashiste, i cili pati njé ndikim té réndésishém né strukturén urbane té qytet.

Kishte njé diferencim té thellé midis gendrés sé gytetit, e cila pérdorej si element monumental
dhe solemn i kryeqytetit dhe vémendjes ndaj tij (Pojani & Boussauw, 2014) dhe periferisé,
prandaj ndértesat industriale projektoheshin dhe ndértoheshin né periferi prané tokave
bujgésore; si funksione gé e ndihmuan qytetin té lulézonte.

Pér mé tepér, geveria e asaj kohe kontrollonte procesin e urbanizimit dhe kapacitetin e
popullsisé né qytet, pér kété arsye Plani i Ri Rregullues propozoi blloge pallatesh jo mé té larta
se 5 kate. Disa ndértesa banimi té kétij lloji jané pallatet né rrugén Bajram Curri, né rrugén e
Konferencés sé Pezés, rrugén e Durrésit, kompleksi i banimit né Kombinat, kompleksi i
Shallvareve dhe 9-katéshet (pallatet mé té larta té banimit té pranishme né qytet né até periudhé,
para ndértimit té Hotel Tirana). Plani i Ri Rregullues propozoi gjithashtu standarde té reja pér
ndértimin e rrugéve, unazave té Tiranés, pérmirésimin pérgjaté disa segmenteve té lumit Lana
si dhe ndértimin e njé stacioni té ri treni.
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Pas rénies sé komunizmit né Shqipéri, dhe krijimit té njé sistemi té ri me qgasje pluraliste-
demokratike, pasuan shumé ndryshime né sektorin ekonomik, né aspektin fizik té qyteteve, né
aspektin social dhe né reformén territoriale. Vendi kaloi nga njé sistem gendror dhe i
kontrolluar né njé gjendje liberale zhvillimi té pakontrolluar.

Procesi i urbanizimit u zhvillua né njé ményré shumé té shpejté dhe té paplanifikuar, né
ndryshim nga periudha socialiste, duke shkaktuar shtrirjen urbane né periferi té qytetit, ku mé
paré kishte vetém zonat industriale dhe bujgésore; ku funksioni u shndérrua kryesisht né
funksion banimi. Nga ky fenomen u prekén edhe zonat urbane, duke prishur ekuilibrin e
siluetés vertikale té ndértesave té méparshme té banimit té uléta me ndértesa té reja mé té larta.

Fillimi i vitit 2000 shénoi fillimin e ndérgjegjésimit social dhe administrativ népérmjet
reformave té ndryshme qeveritare; duke nénkuptuar ndérhyrjet né qendér té qytetit,
rehabilitimin e lumit Lana dhe hegjen e vendbanimeve informale, zhvillimin e aktiviteteve té
ndryshme tregtare né segmentin gé lidh Tiranén me Durrésin etj. Megjithaté, ndjenja e kaosit
nuk éshté zhdukur; ka ende njé lévizje ekstreme njerézish drejt Tiranés né kérkim té mundésive
té reja.

3.5.2 Fierti, tiparet urbanistike dhe rrjeti rrugor

Qyteti i Fierit shtrihet né pjesén peréndimore té Shqipérisé, né jug té fushés sé Myzeqgesé dhe
ndodhet 18 km larg bregut té Detit Adriatik. Fieri ndodhet né koordinatat gjeografike midis
40°57'05" gjerési gjeografike né veri, 40°33'06" gjatési gjeografike né lidhje dhe 19°18'29" né
vijén bregdetare né peréndim té Shqipérisé. Pozicioni gjeografik rajonal i Fierit &shté tepér i
favorizuar pér zhvillimet socio-ekonomike dhe strategji té zhvillimit pasi né té kalojné dy nga
korridoret mé té réndésishme té vendit té cilét jané Korridori VIII dhe Korridori i Kaltér
(Autostrada Adriatiko-Joniane). “Qyteti éshté themeluar né 1694, nga Kahreman Pasha Vrioni
dhe éshté rindértuar sipas sistemit modern, né 1877 nga Omer Pasha Vrioni”. Né t& njéjtén
kohé, ky fshat i madh (Fier Qebir, sipas dokumenteve té Sharias sé Berati) nuk ishte proné e
tij, por feudali i Sulltan Abdyl Azis. Ky fakt provohen nga gjurmét otomane né gendér té
gytetit. Njé nga gendrat historike mé té réndésishme né Ballkan, Apolonia e cila mendohet te
jeté ndértuar né vitet 600 para Krishtit, ka gené njé piké e réndésishme tregtare dhe ekonomike
té kohés.

Ndérkohé, themelimi i qytetit té Fierit lidhet me rénien e VVoskopojés si gendér urbane. Né
themelimet e qytetit, popullsia ka gené e vogél, por gradualisht éshté rritur né proporcion me
rritjen dhe zhvillimin e Fierit, i cili fal pozicionit gjeografik si njé krygézim i rrugéve lidhése
té gytetit me provincat e tjera, ishte né zhvillim té vazhdueshém. Fillimi I shekullit XX e gjen
Fierin me njé fizionomi mé té pérmbushur. Udhétuesja angleze Edith Durham, e cila e vizitoi
gytetin né 1904, ishte e impresionuar nga bukurité, gjalléria, rrugét dhe njerézit e kétij qyteti.”
... Ndértesa prej guri solid jané ngritur,” shkruan ajo, “me njé arkitekturé cuditérisht moderne.”

Né vitet 1960 qyteti u bé njé qytet industrial dhe njé nga bazat kryesore té prodhimit né vend
té industrisé kimike dhe naftés me aférsisht 12% té prodhimit né té gjithé vendin. Agrikultura,
edukimi, shéndetésia, kultura, sportet, etj. patén njé rritje té konsiderueshme.
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Rénia e sistemit komunist né vitet 1990, ashtu si né gjithé Shqipériné edhe né Fier, solli
ndryshime té médha né aspektin ekonomik, territorial dhe mjedisor. Pas viteve ‘90, pati njé
dobésim té industrive dhe zhvillimit té sektorit té tregtisé dhe atij té ndértimit. Gjithashtu, né
vitet e para té pas komunizmit u vu re njé rritje e shpejt e popullsisé e si pasojé njé zgjerim i
shpejt i qytetit. Sot, Bashkia e Fierit gézon njé pozicion strategjik né territorin shqiptar i
mundésuar nga disa avantazhe ndér sektoriale. Ajo pérbén 5.7% té tokés bujgésore; kufizohet
nga dy lumenj kryesor, Semani né veri dhe Vjosa né jug, té cilét kané sipérfage té mbrojtura
natyrore prané grykéderdhjeve té tyre; zotéron Parkun Arkeologjik Kombétar té Apolonisg;
trashégon zona industriale dhe naftémbajtése si dhe gézon pozicion strategjik pér sa i pérket
gazifikimit t¢ mundshém, me vénien né zbatim té Gazsjellésit TAP gé kalon brenda territorit
té saj (PPV Fier, 2016).

3.5.3 Korga: tiparet urbanistike dhe rrjeti rrugor

Qyteti mesjetar i Korcés thuhet se e ka zanafillén nga kalaja. Megjithaté, mungojné gjurmét e
nevojshme pér té vlerésuar sakté kété hipotezé. Nga ana tjetér, pér strukturén urbanistike té
Korcés, ka mjaft déshmi historike gé na ndihmojné té kuptojmé mé tepér tiparet e kétij qyteti.

Nga shkrimet e autoréve si Karmici (1888), mésojmé se krahas 7 lagjeve té qytetit gé jané ende
sot pjesé e identifikueshme e territorit, mbetet edhe njé lagje, lagja Kala, e cila mendohet se
shtrihej buzé lumit t¢ Moravés. Ndérkohé, nga njé dokument i vitit 1631, e cila éshté njé letér
ankese drejtuar Portés sé Larté (Perandorisé Osmane) mésojmé se né shekullin XV-tg, struktura
urbanistike e Korcés pérbéhej nga kalaja, qyteti i hapur dhe pazari. Qyteti i hapur pérbéhej nga
lagjet jashté kalasé, gé shtrinen né anén lindore. Kjo pjesé e gytetit deri voné njihej me emrin
Varosh. Pjesa e treté e cila pérben edhe bérthamén formues té qytetit ishte pazari. Pazari i vjetér
mendohet se shtrihej prané lagjes Penco (pjesé e Varoshit).

Struktura e qytetit té Korgés nisi té ndryshojé né shek XV-té me ardhjen né pushtet té 1ljaz Bej
Mirahorit. Ai zhvendosi dhe ndértoi mjaft objekte me réndési té larté shoqérore, fetare dhe
ekonomike né fshatin e tij, Peshképi. Dhe jeta urbane e Korcés u lidh mjaft me kété zoné, e cila
mé voné u bé pjesé e qytetit e njohur si lagjja Kasaba. Deri né mesin e shekullit t& XIX-té,
Korca vijonte té ishte e ndaré né tre njési t¢é médha: lagjja Varosh (ose lagjja ortodokse),
Kasabaja (lagjja myslimane) dhe pazari. Ndértimet e objekteve té kultit nuk e kané ndryshuar
apo ndikuar fizionominé urbane té qytetit té vjetér deri né mesin e shekullit t& XIX-té, kur nisi
edhe zgjerimi i métejshém i qytetit. Rreth kishés u formua njé shesh, i cili luan edhe rolin e njé
gendre shogérore dhe pikétakimi pér gytetin. Ky shesh ndikoi edhe né strukturén urbanistike
té qytetit, pasi u rrethua me parcela té dendura té banuara dhe shumica e arterieve rrugore
lidheshin né kété shesh.

Rrjeti rrugor i qytetit té vjetér, i cili paraqgitet i parregullt dhe mjaft gjarpérues, ruhet ende sot
né njé pjesé té miré té lagjes sé vjetér. Sipas Pirro Thomos (2022), kjo gjé déshmon garté pér
karakterin e liré dhe mjaft spontan té zhvillimit urbanistik té qytetit. Banesat qytetare kryesisht
2 katéshe, me shumé dritare dhe kryesisht té pajisure me qoshk ose erker té dalé pezull mbi
rrugé, jané njé pjesé e réndésishme e formulimit urbanistik dhe arkitekturor té qytetit, pasi na
mundésojné pamje mjaft dinamike. Gjerésité e rrugéve jané zakonisht 2-4 m, sipas njé
dokumenti té mbledhur nga P. Pepo (1972), pasi gjerésia minimale duhej té ishte aq sa té
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kalonte njé araba®*. Rrugét e rrugicat ishin kryesisht té shtruar me kalldrém dhe me kanalet gé
ndihmojné ne largimin e ujérave né té dyja anét e rrugéve.

Zhvillimi i gytetit t& Korcés kishte arritur njé shkallé té larté né pjesén e paré té shekullit té
XIX-té. Ndryshimet dhe dinamikat urbanistike ne lagjet e vjetra té qytetit sollén edhe
ndryshime té karakteristikave gé pérbénin bérthamén e kétij qyteti. Shtimi i numrit té popullsisé
dhe zhvillimi i madh ekonomik pér kohén ndodhi né vitet 1867-1873, dhe kjo dokumentohet
nga akte té shumta shitjeje té tokave e trojeve, si edhe nga datat e banesave té ndértuara gjaté
késaj periudhe. Edhe pse zgjerimi i Korcés erdhi me faza, vec krijimit té lagjeve té reja ndodhi
edhe dendésimi i ansambleve té vjetra. Qyteti fitoi njé strukturé mé té rregullt urbanistike gjaté
késaj periudhe dhe kjo déshmohet nga sistemi pothuajse ortogonal, me disa pérjashtime nga
rregullat strikte gjeometrike, pasi sigurisht u desh gé zhvillimi dhe zgjerimi t’i pérshtatej
kushteve té terrenit dhe klimés sé qytetit (figura 32).

Nga mesi i shek. X1X-té e deri né fillimin e shek. XX-t&, zgjerimi i qytetit t&é Korcés u bé né
faza. Gjaté fazés sé paré erdhi zgjerimi né verilindje i bérthamés sé Varoshit deri prané kodrave
té Shén Thanasit. Ndérsa né fazén e dyté, zgjerimi u shtri né trojet veriore. Gjaté késaj faze
kemi edhe shtimin e njé aksi, rrugén e Follorisé, gé sot njihet si bulevardi Republika, i cili
pérshkon gytetin mes pér mes. Degézimi i késaj rruge e ndan gytetin né anén veriperéndimore,
duke krijuar njé formé unazore gé pérfundon me tregun e qytetit. Lagjet e reja té qytetit kané
njé rrjet mé té rregullt e té dendur rrugor, pasi rrugét ndérpriten ne kénde té drejta. Paré nga
lart, kjo ka sjellé krijimin e parcelave té vogla drejtkéndore me sipérfage rreth 200-500 m?. Né
pjesén e paré té shekullit t&¢ XX-té, krahas krizés ekonomike botérore dhe pushtimit té
Shqipérisé nga Italia fashiste, kemi edhe industrializimin e ngadalté té vendit. Né Korcé, kjo
fazé u shfaq né qytet me ndértimin e disa fabrikave té vogla (té leshit, tullave, miellit, alkoolit,
duhanit, birrés (1928) etj.).

Ndryshimi i qytetit né vitet pasardhése u ndikua nga disa vendimmarrje politike dhe
ekonomike, si tharja e kénetés sé Maliqit, devijimi i pérroit té Korcés, plani rregullues i qytetit,
pyllézimi i kodrave e maleve, etj. Ndértimet e reja né qytet ishin me ritme té kénagshme gjaté
késaj periudhe, por mungonin fondet pér investime té mira komunale e infrastrukturore.
Kérkesa pér hapésira banimi né qytet u reflektua me ndértimin e mjaft objekteve qé kryesisht
zinin vend né lagjet ekzistuese duke zévendésuar objektet ekzistuese, ose duke dendésuar mé
tej lagjet e vjetra. Ndérkohé, pjesa e re e qytetit u ndértua sipas skemés urbanistike gé ishte
pérdorur edhe mé herét: zgjerimi né pjesén veriore té qytetit dhe u shtua epérsia e sistemit
ortogonal.

Plani rregullues i qytetit té Korgés mbetet ende njé pjesé e pasigurt pér shkak t& mungesés sé
dokumentacionit. Megjithaté, zgjerimi i qytetit sipas rrjetit ortogonal pér gati gjysmé shekulli,
na déshmon se supozimi pér njé akt apo plan té qytetit géndron. Megjithaté, né vitin 1920, kemi
njoftimin e paré pér hartimin e njé plani urbanistik, ku sipas artikullit “Karta e qytetit Korgé”,
botuar né Gazetén Korca né 20 maj 1910, mésohet se parashikohej zgjerimi i rrugéve té vjetra
me gjerési 8-12 m, sistemimi i lagjeve té vjetra, etj. Njé dekadé mé voné, ngrihet kérkesa pér
njé plan rregullues, pér shkak se qyteti po zgjerohej me shpejtési. Né vitin 1928, nis hartimi i

34 gerre
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planit nga Kohler dhe Bertoldi, i cili u finalizua né vitin 1930. Plani rregullues e propozon
Korc¢én mjaft té formuar si territor, si strukturé urbane dhe né rrugén e zhvillimit té métejshém
té koncepteve urbane ekzistuese né territor. Nis me planin edhe rregullimi i ményrés sé
ndértimit, duke disiplinuar zhvillimin me ané té lejeve té ndértimit. Gjaté njé krahasimi té planit
me gjendjen ekzistuese té qytetit sot, vérehet se vetém njé pjesé e vogél e propozimeve u zbatua

né vijimési. Kryesisht u vuné né zbatim disa zgjerime rrugés, shtimi i disa parcelave té reja pér
ndértim, etj.
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Figure 32 Plani i qytetit té Kor¢és me fazat e ndértimit. Burimi: (Thomo, 2022)
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REZULTATET E KERKIMIT 4
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4. REZULTATET E KERKIMIT

4.1 Analizé krahasimore né nivel qytetesh

Né kété kapitull, ne synojmé té shqyrtojmé dhe analizojmé rezultatet e arritura népérmijet softit
né nivel qytetesh fillimisht dhe mé pas né nivel kampionésh urbané. Tabela e méposhtme, né
ményré té pérmbledhur, paraget té dhénat metrike dhe strukturore pér tre qytetet e pérzgjedhur.
Né anekset 1 deri né 3, jané gjenerimet e softit respektivisht pér qytetin e Tiranés, Fierit dhe
Korgeés.

Table 4 Tabela e té dhénave metrike dhe strukturore gjeneruar nga OSMnx, pér tre qytetet, Tirana, Fier, Kor¢a. Burimi:
autori

Llojet e matjeve Té dhénat Qyteti Tirané | Qyteti Fier | Qyteti Korcé
Sipérfagja (km?) 68.35 9.72 12.09

I . n (numri i nyjeve) 14,911.00 1,425.00 1,658.00
g;igpjp;trfsa m (numri i skajeve) 33,779.00 3,536.00 4,352.00
Gjatésité totale té rrugéve (m) 988,113.30 145,281.59 139,246.28

OSMnx Gjatésité totale té skajeve (m) 177465161 | 280.675.72 261,743.15
Numri i krygézimeve 10,727.00 1,101.00 1,431.00

I(\:Ine)satarja e gjatésive sé rrugéve 52 65 78.19 58.50

I(\r/lne)satarja e gjatésive té skajeve 5253 79.38 60.14

Densiteti i nyjeve pér km? 218.15 146.62 137.10

Densiteti Densiteti i krygézimeve pér km? 156.93 113.28 118.33

. s . Densiteti i skajeve pér km? (m) 25,962.85 28,879.23 21,643.74
(Té dnéna metrike)  "Bensiteti i rrugéve pér km? (m) 14,455.92 14,948.29 15,617.54
Krygézime me 2 rrugé 46.00 - 3.00

Krygézime me 3 rrugé 9,205.00 951.00 1,143.00

Krygézime me 4 rrugé 1,450.00 147.00 281.00

Krygézime me 5 rrugé 25.00 1.00 3.00

Krygézime me 6 rrugé 1.00 2.00 1.00

Qarkullueshméria mesatare 1.07 1.05 1.04

Shkalla mesatare e nyjes 4.53 4.97 5.24

Lidhshméria (Matje | Mesatarja e rrugéve pér nyje 2.53 2.65 2.90
strukturore) Densiteti i nyjeve pér km? 218.15 146.62 137.10
Densiteti i krygézimeve pér km? 156.93 113.28 118.33

Raporti i lageve té mbyllura 0.0027 0.0016 0.004

(Matﬁes'lfﬁLst'jrore) Qendérisa e nyjeve 0.15 0.19 0.233

Sic shihet né rezultatet e matjeve, fillimisht jepen té dhéna té pérgjithshme té gjeneruara nga
softi pas thjeshtimit strukturor gé u ndodh rrugéve té gytetit, né njé graf joplanar, té drejtuar.
Té dhénat e gjeneruara nga OpenStreetMap, pér té tre gytetet lidhen me hapésirén urbane té
tyre, para reformés territoriale té vitit 2015. Pér géllimin e studimit toné, kjo vlen pasi éshté
hapésiré mé e azhurnuar né piképamjen e rrjeteve né OpenStreetMap. Sig, vérehet, té tre qytetet
kané sipérfage konsiderueshém té ndryshém nga njéri tjetri, ku Tirana éshté rreth 6-7 heré mé
e madhe si sipérfage sesa qyteti i Fierit, apo i Korcés. Fieri dhe Korga kané sipérfage té
krahasueshme me njéri tjetrin.

Pér nga origjina dhe natyra e zhvillimit té tyre, té tre qytetet shfaqin karakteristika té ndryshme

té zhvillimit hapésinor té tyre, dhe sidomos té strukturés sé rrieteve, té lidhura kéto me gjenezén

e formimit té tyre dhe presioni pér zhvillim né kohé dhe né hapésiré. Té dhénat gqé gjenerohen,
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ndahen né tre grupime, pér té thjeshtuar analizén e rrjetit né tregues gé lidhen me dendésiné e
rrjetit, lidhshmériné dhe gendérsiné e tij. Megjithaté kéta tregues ndérlidhen me njéri tjetrin pér
té zhvilluar njé kéndvéshtrim mé té ploté. Orientimi i rrjetit rrugor éshté tregues i
géndrueshmérisé dhe gjenezés sé krijimit té gyteteve. Gjithashtu, jané realizuar gjenerime
vizuale té rrjetit (figura 33) pér té kuptuar grafikisht strukturén e rrjetit dhe hapésirén urbane
té marré né studim.

4.1.1 Densiteti
Né terma té densitetit analiza do té zhvillohet duke krahasuar:

Q) Mesataren e gjatésive té rrugéve

(i) Densitetin e krygézimeve pér km?

(ili)  Densitetin e rrugéve pér km?

(iv)  Shpérndarjen e rrugéve sipas numrit té krygézimeve
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Figure 33 Vizualizimi i rrjeteve pas thjeshtimit pérmes OSMnx, pérkatésisht Tirané, Fier, Kor¢é. Burimi:autori

Dendésia e krygézimeve éshté e lidhur ngushté me madhésiné e bllokut apo me mesataren e
gjatésive té rrugéve dhe rrjedhimisht me shkallén e gytetit. Né veprén Jane Jacobs (1961), ajo
identifikon blloget e shkurtra si njé nga gjeneruesit e larmishmérisé. Blloget mé té shkurtra
rezultojné né mé shumé krygézime dhe né fund né mé shumé mundési pér njerézit gé té
takohen. Rezultatet nuk jané surprizuese pér té tre qytetet. Nése shohim raportin e kétyre tre
gyteteve, rezulton se Tirana ka mesataren e gjatésive té rrugéve mé té vogél, mé pas Korca me
shifra té péraférta, dhe né fund Fieri. Kjo tregon gé madhésia e bllokut né Fier éshté mé e
madhe se e dy gyteteve té tjera (figura 34).

MESATARJA E GJATESIVE SE RRUGEVE (M)
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Figure 34 Diagrame krahasuese - mesatarja e gjatésive té rrugéve. Burimi:autori
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DENSITETI | KRYQEZIMEVE PER KM?2

200.00
156.93
150.00 113.28 118.33
©
o 100.00
>
50.00
_ Qyteti_Tirané Qyteti_Fier Qyteti_Korcé
vlerat 156.93 113.28 118.33

Figure 35 Diagrame krahasuese - densiteti i krygézimeve pér km2. Burimi:autori

| njéjti raport ndiget edhe pér sa i pérket densitetit t& krygézimeve pér km?, ku rezulton se
Tirana ka numér mé larté krygézimesh pér km? (figura 35). Nése shohim shpérndarjen e numrit
té rrugéve sipas numrit té krygézimeve, vérehet né té tre qytetet qé mbizotérojné qytetet me
rrugé me tre krygézime, e ndjekur me ato me 4 krygézime. Pér shkak té shtrirjes mé té madhe
rezulton gé Tirana e ka disa heré mé té madh numrin e krygézimeve me tre rrugé (figura 37).

DENSITETI | RRUGEVE PER KM?2
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Seriesl 14,455.92 14,948.29 11,514.38

Figure 36 Diagrame krahasuese- densiteti i rrugéve pér km2. Burimi: autori

Densiteti i rrugéve pér km?, éshté njé tregues qé lidhet si me densitetin e rrjetit ashtu edhe me
lidhshmériné e tij dhe qartésisht flet pér njé fragmentizim té rrjetit né Tirané dhe né Fier
(figura 36). Ky tregues nuk mund té shihet i pavarur nga densiteti i krygézimeve, apo
mesatarja e gjatésive té rrugéve.
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Figure 37 Diagrame krahasuese - Shpérndarja e rrugéve sipas numrit té kryqézimeve. Burimi: autori

Né pérfundim mund té themi gé rrjeti i rrugéve paragitet mé i dendur né Tirané, ku mesatarja
e gjatésive té rrugéve, rrjedhimisht madhésia e bllokut paragitet mé e vogél né shkallé qyteti.
Ky éshté tregues i njé fragmentizimi té larté té strukturés urbane. Vlen té theksohet fakti, qé
harta e Tiranés éshté me e azhornuar né OpenStreetMap. Megjithaté, pas Tiranés, vjen Korca
e cila ka njé bérthamé vernakulare té qytetit té krijuar shumé herét.

Pérfundime:

Tirana paragitet me rrjet té dendur dhe té imét, me madhési té vogél té bllokut urban (rruga
mesatare~53m). Kjo éshté tregues i presionit t& madh té zhvillimit té viteve té fundit.
Gjithashtu, edhe Korcga paragitet me rrjet té dendur dhe té imét, me madhési blloku urban té
vogél (rruga mesatare ~58m). Ndérsa Fieri paragitet me rrjet mé pak té dendur, dhe jo té
imét, me madhési blloku urban mé té madhe (rruga mesatare ~78m).

4.1.2 Analizé e lidhshmérisé sé rrjeteve
Eshté e garté se matjet e lidhshmérisé jané shumé té larmishme, por ne do té pérgendrohemi ne
disa prej treguesve gé lidhen me té. Né kété kuptim, ne fokusohemi né parametrat si mé poshté:

Q) Shkalla mesatare e nyjes

(i) Mesatarja e rrugéve pér nyje
(i)  Qarkullueshméria mesatare
(iv)  Raporti i lageve té mbyllura
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Figure 38 Diagrame krahasuese - shkalla mesatare e nyjes. Burimi: autori

Shkalla mesatare e nyjes éshté numri mesatar i skajeve gé ndodhin né secilén nyje, pércakton
se sa miré jané té lidhura nyjet. Sa mé e larté té jeté shkalla mesatare e nyjes ag mé i lidhur
éshté rrjeti. Nése krahasojmé tre gytete, rezulton se rrjeti né Korcé e ka mé té larté kété indeks,
cka tregon se ka lidhshméri mé té larté (figura 38). Sipas kétij vlerésimi, Tirana ka lidhshméri
mé té vogél, dhe Fieri rezulton né mes.

MESATARJA E RRUGEVE PER NYJE
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Figure 39 Diagrame krahasuese - mesatarja e rrugéve pér nyje. Burimi: autori

Sic u cek edhe mé sipér, tregues i llojit té rrjetit éshté edhe numri i rrugéve pér nyje. Né qytet
e planifikuara, si né Shtetet e Bashkuara t¢ Amerikeés, kjo shifér éshté rreth 4 (d.m.th. né njé
krygézim pérfundojné rreth 4 rrugé), ¢ka do ishte idealja. Né diagramin e mésipérm, shohim
gé né Tirané éshté 2.53, né Fier 2.65 dhe né Korcé 2.9, cka tregon se rrjeti né Korgé éshté mé
shumé i degézuar dhe pér rrjedhojé ka lidnshméri mé té larté (figura 39).
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Figure 40 Diagramé krahasuese - Qarkullueshméria mesatare. Burimi: autori

Edhe qgarkullueshméria mesatare, pavarésisht se ndryshimi éshté i vogél paragitet né vleré mé
afér vlerés 1, gé éshté idealja né gytetin e Korcés (figura 40). Ky éshté raporti mesatar midis
gjatésisé sé njé skaji dhe distancés sé vijés sé drejté midis dy nyjeve gé ajo lidh.

Raporti i lageve té mbyllura éshté raporti i njé skaji gé lidhet vetém né njé nyje, qark i mbyllur
gé ka vetém njé skaj i cili fillon dhe mbaron tek vetja. Kuptohet gé né nivel qyteti ky raport do
té jeté shumé i vogél, dhe merr vleré né nivel kampionésh. Ky éshté tipar i zhvillimeve té
arkitekturés vernakulare. Ka vleré mé té larté né qytetin e Korcés, pasi, éshté mé i ndjeshém né
raport me gytetin né térési (figura 41).

RAPORTI | LAQEVE TE MBYLLURA

0.0045 0.0040
0.0040

0.0035
0.0025
0.0020 0.0016
0.0015
0.0010
0.0005

vierat

Qyteti_Tirané Qyteti_Fier Qyteti_Korcé
Seriesl 0.0027 0.0016 0.0040

Figure 41 Diagrame krahasuese — Raporti i lageve té mbyllura. Burimi: autori

Pérfundime:

Né aspektin e lidhshmérisé, qyteti i Korgés paraget rrjet urban me lidhshméri mé té larté,
mé pas vjen qyteti Fieri dhe né fund kryeqyteti Tirana. Si pérfundim arrijmé né
konkluzionin se sa mé e larté éshté lidhshméria, ag mé e géndrueshme paraqitet
struktura urbane e qytetit.

88



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

4.1.3 Qendérsia

Né hartat e méposhtme jané vizualizuar nyjet sipas gendérsisé nga mé e erréta (vlera mé e ulét)
deri tek mé e celura (vlera mé e larté). Népérmjet softit té pérdorur, vizualizohet se sa "e
réndésishme™ éshté njé nyje ose njé skaj né njé rrjet duke llogaritur gendérsiné e saj. Né
shkencén e rrjeteve ekzistojné shumé qgasje pér matjet e gendérsisé, duke pérfshiré aférsing,
ndérmjetésing, shkallén, vektorin e vet dhe PageRank.

Figure 42 Vizualizimi i centralitetit té nyjeve, Tirané. Burimi: autori

Nése i vérejmé me kujdes pér gytetin e Tiranés, nyjet me gendérsi mé té madhe, jané pikérisht
né akset kryesore té rrugéve. Nése i referohemi té dhénave empirike té tabelés sé mésipérme
rezulton se 14,8% e rrugéve mé té shkurtra kalojné mesatarisht né njé nyje né Tirané (figura
42), 19% né Fier dhe 23.3% né Korcé. Kjo do té thoté gé né Korcé ka mé shumé nyje qé
pérshkruhen nga rrugét mé té shkurtra, ¢cka i jep rendési t¢ madhe atyre dhe prishja e tyre, mund
té shkatérrojé strukturén e rrjetit té& qytetit. Kjo éshté karakteristiké e gyteteve me gjenezé
vernakulare, pér shkak té cikleve té adaptimit né kohé gé kané pésuar. Megjithaté vlerat nuk
jané shumé té ndryshme nga njéra tjetra, pér té krijuar njé tablo té diferencueshme. Nése
analizojmé vizualisht hartén e Tiranés, nyjet kané gendérsi mé té larté né unazat dhe akset
kryesore, rrjedhimisht prishja/ humbja e kontrollit mbi to, do té thoté ngérce dhe joefikasitet.

Edhe né Fier, situata paraqitet e ngjashme, pasi qyteti ka karakter radial. Nyjet me gendérsi mé
té larté jané pikérisht ato ku ka pérgendrim mé té madh té lévizjes dhe fluks té larté. Nése
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shohim vizualizimin pér Korcén, rezulton se nyjet me géndérsi mé té larté, jané pérgendruar
né njé aks, dhe né ato nyje pérfundojné rreth 23.3% e rrugéve mé té shkurtra (figura 43).

Figure 43 Vizualizimi i centralitetit té nyjeve, Fier dhe Korgé. Burimi: autori

Sipas Barthélemy et al. (2013), ai pérdor analizat e gendérsisé pér té identifikuar ndérhyrjet
nga lart-poshté kundrejt ndérhyrjeve poshté-lart té veté organizimit dhe evoluimit. VVlera mé té
ulta té gendérsisé, tregojné pér struktura té planifikuara, ndérsa vlera mé té larta té gendérsisé
tregojné pér ndérhyrje nga poshté-lart dhe ciklin e ripértéritjes qé shfagin qytetet. Korca éshté
njé shembull i tillé.

Qendérsia e skajeve Nése i referohemi hartave té gendérisé sé skajeve, pér té tre qytetet,
vizualisht prezantohen me ngjyrén e skajeve nga mé e celéta (gendérsi mé e larté) e deri tek
mé e erréta (qendérsi mé e ulét). Rezulton se Tirana ka gendérsiné e skajeve mé té larté (ka
arritshméri mé té larté) sesa dy qytetet e tjera. Fieri e ka té pérgéndruar né hapésirén e gendrés,
ndérsa Korca ka té konsoliduar né njé zoné té vetme (figura 44).

Pérfundime: Né aspektin e gendérsisé, mund té gjykojmé gé Korga ka vleré té gendérsisé sé
nyjeve mé té larté, cka rezulton nga ndérhyrjet nga poshté-lart dhe shfagjen e ripértéritjes
adaptive si cikél té gytetit.

Figure 44 Vizualizimi i centralitetit té skajevE. Burimi: autori
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4.1.4 Analizé krahasimore, orientimi i rrjeteve

Nuk éshté qgéllimi i kétij studimi, zbulimi i atributeve kryesore gé formojné entropiné e
orientimit. Né géndrimet e mbajtura nga Joeff Boeing (2019), trajtohet né nivel treguesish dhe
parametrash té tjeré zhvillimi i entropisé sé orientimit té rrugéve. Teorikisht éshté trajtuar, né
kapitullin e dyté dhe té treté, té kétij disertacioni. Si¢ shihet, entropia e orientimit té rrugéve
zhvillohet sipas njé histogrami rrezor, i cili paraget né formé vizuale orientimin e
skajeve/rrugéve, sipas anéve té horizontit, duke vizualizuar gjatésiné si funksion i drejtimit

(figura 45). Né aneksin 4, jané gjenerimet e softit pér orientimin e rrjeteve pér tre qytetet.
Ko[gé

Tirané Fieri

s

s

Figure 45 Histograma e shpérndarjes sé orientimit té rrjeteve rrugore né qytete. Burimi: autori

Sipas histograméve ne vérejmé qgé rrjeti rrugor i gytetit té Tiranés, paragitet i ekuilibruar, ku
vihen re dy drejtime té konsoliduara té zhvillimit té té rrjetit, pothuajse veri jug dhe lindje
peréndim. Ky orientim e ka zanafillén gé né bulevardin kryesor té Tiranés, i cili né ményré té
vazhduar replikohet né té gjithé sipérfagen urbane.

Zhvillimi i rrugéve edhe né periferi té saj ka njé bindje gjeometrike gé i ruan akset kryesore
dhe né ményré komplementare pérmbushet me rrugét e tjera pothuajse né té gjitha drejtimet.
Njé rrjet i tillg, flet pér njé artikulim té njétrajtshém né shpérndarje dhe pérvec dy akseve qé
zéné peshén kryesore né garkullimin e qytetit, rrugét e tyre drejtohen né ményré té barabarté
né ¢do drejtim. Vérehet njé rend hierarkik né zhvillimin e rrjeteve té qytetit.

Qyteti i Fierit, si¢ shihet edhe né vizualizimin e rrjetit rrugor té gjithé qytetit, ka zhvillim radial
brenda unazés sé qytetit, bérthamés sé vjetér urbane. Por duke gené se ka pasur zhvillime
informale pas viteve ’90, ato reflektohen né rrjetet e zhvilluara sidomos né pjesén veriore dhe
peréndimore, ku zhvillohet njé rrjet ortogonal, i ndryshém nga pjesa tjetér. Kryesisht, rrjetet
zhvillohen me orientimin veri jug dhe lindje peréndim, me njé inklinim té vogél né verilindje
jugperéndim. Histograma rrezore nuk paraqgitet e ekuilibruar, ka drejtime té cilat jané té
papérfillshme né skemén e pérgjithshme té zhvillimit.

Nése vlerésojmé histogramén e qytetit té Korgés, vérehet se jané dy akse shumé té réndésishme
verilindje-jugperéndim e veriperéndim-juglindje. Bérthama e vjetér e qytetit, e cila ka formén
e gjysmé hénés, reflekton pikérisht kéto dy akse dhe zhvillimi né kohé i qytetit, derivon prej
tyre. Histograma paraqitet e ekuilibruar deri né njé faré mase dhe ka hierarki né zhvillimin
strukturor té rrjetit té qytetit. Pérfundime: Tirana dhe Korca paragiten me rrjet té ekuilibruar né
aspektin e orientimit té rij, ndérsa Fieri paragitet mé kaotik.
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Figure 46 Pérzgjedhja e kampionéve né gytetin e Tiranés. Burimi: autori
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Tabela 5 Vizualizimi i kampionéve té rrjeteve pérmes OSMnx, pér Tiranén. Burimi: autori

Kamp_Tir_1 Kamp_Tir_2 Kamp_Tir_3

Kamp_Tir_4 Kamp_Tir_5 Kamp_Tir_6

Kamp_Tir_7

Né tabelén e mésipérme paraqgiten, sipas renditjes vizualizimet e rrjeteve, pér kampionét e
marré né studim, pas thjeshtimit té béré pérmes softit. Pikat e kuge jané nyjet dhe vijat jané
skajet. Té gjithé kampionét jané future né soft né pérmasa té njéjta, por reduktimi i njé pjese té
rrjetit ndodh pér shkak té lidhshmérisé né vazhdim me pjesé té tjera té qytetit. Né anekset 5
deri né 11, jané gjenerimet e softit pér kampionét e Tiranés.
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Té dhénat Kamp_Tir_1 | Kamp_Tir_2 | Kamp_Tir_3 | Kamp_Tir_4 | Kamp_Tir_5 | Kamp_Tir_6 | Kamp_Tir_7
Pershkrimi ind_vern ind_kom ind_kom ind_inf ind_kom ind_vern ind_inf

Sipérfagja (km?) 0.22 0.20 0.20 0.17 0.20 0.23 0.20
n (numri i nyjeve) 134.00 127.00 123.00 58.00 141.00 132.00 88.00
m (numri i skajeve) 228.00 202.00 225.00 124.00 342.00 219.00 151.00
Gjatésité totale té rrugéve (m) 26,952.53 6,986.80 6,801.89 4,147.52 7,267.10 6,135.54 6,135.54
Gjatésité totale té skajeve (m) 41,879.02 9,536.05 11,036.60 8,295.03 13,771.09 27,098.67 8,690.67
Numri i Krygézimeve 90.00 92.00 91.00 40.00 114.00 93.00 53.00
Mesatarja e gjatésive sé rrugéve (m) 42.11 4753 48.90 66.90 50.37 42.60 56.16
Mesatarja e gjatésive té skajeve (m) 41.40 47.21 4950 66.90 50.26 42.23 57.50
Densiteti i nyjeve pér km? 599.60 632.08 615.74 351.28 695.09 583.00 432.69
Densiteti | krygézimeve per km? 402.77 457.89 455.55 242.25 561.98 410.75 260.59
Densiteti i skajeve pér km? (m) 41,879.03 47,461.70 55,250.37 50,238.65 67,887.58 40,848.34 42,731.84
Densiteti i rrugéve per km? (m) 26,952.50 34,773.87 34,050.83 25,119.32 35,824.74 27,098.60 25,128.74
Qarkullueshméria mesatare 1.06 110 1.10 1.04 111 1.05 1.03
Shkalla mesatare e nyjes 3.40 3.18 3.60 4.27 4.85 331 3.40
Mesatarja e rrugéve pér nyje 2.30 2.44 2.40 2.30 2.66 2.34 2.22
Densiteti i nyjeve pér km? 599.60 632.08 615.74 351.28 695.09 583.00 432.69
Densiteti i krygézimeve pér km? 402.77 457.89 455.55 242.25 561.98 41075 260.59
Raporti i lageve té mbyllura 0.006 0.006 <0.001 <0.001 0.010 0.006 <0.001
Qéndérsia i nyjeve 0.46 0.38 0.29 0.47 0.30 0.34 0.39

Tabela 6 Té dhénat e gjeneruara pér kampionét e Tiranés. Burimi: autori




4.2.1 Densiteti
Pér analogji, né terma té densitetit analiza do té zhvillohet duke krahasuar:

o Mesataren e gjatésive té rrugéve (figura 47)
J Densitetin e krygézimeve pér km? (figura 48)
o Densitetin e rrugéve pér km? (figura 49)
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Figure 47 Diagrame - mesatarja e gjatésive té rrugéve, Tirané. Burimi: autori
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Figure 48 Diagrame - Densiteti i krygézimeve pér km?, Tirané. Burimi: autori
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Figure 49 Diagrame - Densiteti i kryqézimeve pér kmZ, Tirané. Burimi: autori

Pas evidentimit té gjenezés sé krijimit t¢ kampionéve, dhe té grupuar si kampion
vernakular, kampion i periudhés sé socializmit dhe kampion informal, vérehet se
kampioni informal ka gjatési mesatare té rrugés mé té larté dhe dendési mé té ulét.
Kampioni vernakular ka gjatési mé té vogél té rrugés dhe dendési mé té larté. Eshté
interesant fakti qé né gytetin e Tiranés, kampioni i periudhés socialiste i pérafrohet né
vlera atij vernakular. Megjithaté né pérfundim, mund té flitet pér njé rrjet té€ dendur, me
gjatési mesatare té bllokut té vogeél.

4.2.2 Analizé e lidhshmérisé sé rrjeteve
Edhe nw nivel kampionwsh, ne do té fokusohemi né parametrat si mé poshté:

. Shkalla mesatare e nyjes (figura 50)

o Mesatarja e rrugéve pér nyje (figura 51)
o Qarkullueshméria mesatare (figura 52)
. Raporti i lageve té mbyllura (figura 53)

Shkalla mesatare e nyjes

5.00 .o ®. 485
4.00 . e Ly '-.,..
.'-3.40....-3-_18"'.' 3’60 ‘®--339°°°® 3.40

vlera
w
o
o

Figure 50 Diagrame — Shkalla mesatare e nyjes, Tirané. Burimi:autori
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Mesatarja e rrugéve pér nyje
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Figure 51 Diagrame — Mesatarja e rrugéve pér nyje, Tirané. Burimi: autori
Qarkullueshméria mesatare
1.12
%-(1)2 L. ®110--@, 110 ..-'."};1.1
© 106 @06 .
& . e ®..105
> 105 ¢ 104 “°® 1.03
1.00
0.98
N & & & & N &
,\/f‘z’ q,? rb‘/" » o,(}’ (on’ AY
<87 &7 R N &7 &7 7
/ 7 Q Q7 Q7
Q7 & & S & Q7 S
%'b((\ W N NGy NG %'b((\ N
Figure 52 Diagrame — qarkullueshméria mesatare, Tirané. Burimi: autori
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Figure 53 Diagrame — raporti i lageve té mbyllura, Tirané. Burimi: autori

Nisur nga diagramet e mésipérme, ne mund té gjykojmé gé né aspektin e lidhshmérisé,
kampionét e marre ne studim, paragiten pothuajse né vlera té géndrueshme, té péraférta
me njéri tjetrin.
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Pérfundime: Densifikimi i ndodhur vitet e fundit né Tirané dhe mbivendosja e
kampionéve me gjeneza té ndryshme, artikulohet edhe né aspektin e lidhshmérise.
Qarkullueshméria paragqitet né vlera gé i afrohen shifrés 1, gé éshté dhe idealja.
Raporti i rrugéve mé lage té mbyllura, si¢ vérehet éshté karakteristiké e kampionit
vernakular por deri diku edhe atij socialist né Tirané.
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Figure 54 Pérzgjedhja e kampionéve né gytetin e Fierit. Burimi: autori

99



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

Table 7 Vizualizimi i kampionéve té qytetit Fier pérmes OSMnx. Burimi: autori

Kamp_Fr_5

Né anekset 12 deri né 16, jané gjenerimet e
softit pér kampionét e Fierit.
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Table 8 Tabela e té dhénave metrike dhe strukturore pér qytetin e Fierit

. Burimi: autori

Té dhénat Kamp_Fr_1 | Kamp_Fr_2 | Kamp_Fr_3 Kamp_Fr_4 Kamp_Fr_5
Pershkrimi ind_soc ind_inf ind_inf ind_soc ind_inf
Sipérfagja (km2) 0.203 0.152 0.201 0.18 0.19
n (numri i nyjeve) 44.00 35.00 35.00 45.00 36.00
m (numri i skajeve) 111.00 80.00 94.00 88.00 110.00
Gjatésité totale té rrugéve (m) 4,612.75 3,618.70 4,601.50 3,372.93 4,078.95
Gjatésité totale té skajeve (m) 9,175.07 7,237.39 9,203.00 6,416.46 8,157.89
Numri i krygézimeve 40.00 24.00 32.00 37.00 36.00
Mesatarja e gjatésive sé rrugéve (m) 82.37 90.47 97.90 66.10 74.16
Mesatarja e gjatésive té skajeve (m) 82.65 90.47 97.90 72.90 74.16
Densiteti i nyjeve per km? 216.30 229.45 174.12 251.67 250.72
Densiteti i krygézimeve per km? 196.66 157.33 159.20 206.93 192.04
Densiteti i skajeve per km? (m) 45,110.49 47,446.18 45,783.84 35,885.79 43,518.94
Densiteti i rrugéve per kmz(m) 22,679.20 23,723.09 22,891.92 18,864.00 21,759.47
Qarkullueshméria mesatare 1.08 1.01 111 1.16 1.02
Shkalla mesatare e nyjes 5.04 4.57 5.37 3.90 4.68
Mesatarja e rrugéve pér nyje 2.75 2.49 3.00 2.46 2.53
Densiteti i nyjeve pér km2 216.30 229.45 174.12 251.67 250.72
Densiteti i krygézimeve pér km? 196.66 157.33 159.20 206.93 192.04
Raporti i lageve té€ mbyllura <0.001 <0.001 <0.002 <0.001 <0.001
Qéndérsia i nyjeve 0.32 0.46 0.33 0.41 0.35

Metodologjia e interpretuar né nénkapitullin e mésipérm, éshté demonstruar népérmjet
pérdorimit té softit pér rastin e qytetit té Fierit.

4.3.1 Densiteti

120.00
100.00
80.00
60.00

vlerat (m)

40.00
20.00

Mesatarja e gjatésive sé rrugéve (m)

90.47

82.37

97.90

66.10

74.16

Kamp_Fr_1_soc Kamp_Fr_2_inf

Kamp_Fr_3_inf Kamp_Fr_4_soc Kamp_Fr_5_inf

Figure 55 Diagrame — mesatarja e gjatésive té rrugéve, Fier. Burimi: autori
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Densiteti i krygézimeve pér km?
250.00

200.00 196.66 206.93 192.04

150.00 157.33 159.20

numri
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50.00

Kamp_Fr_1_soc Kamp_Fr_2_inf Kamp_Fr_3_inf Kamp_Fr_4_soc Kamp_Fr_5_inf

Figure 56 Diagrame — densiteti i kryqézimeve pér km?2, Fier. Burimi: autori
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Figure 57 Diagrame — densiteti i rrugéve pér km?, Fier. Burimi:autori

Né pérgjithési, sic u vérejt edhe né nivel gyteti, Fieri karakterizohet nga rrugé me gjatési
relativisht t&é madhe me gjatési nga 65-100 m (figura 55). Mé e theksuar kjo mesatare
éshté né kampionét informal. Pér rrjedhojé edhe densiteti i krygézimeve dhe rrugéve,
rezulton mé i ulét (figura 56,57). Pra né pérfundim té dy tipologjité e kampionéve
reflektojné rrjet jo té imét dhe densitet té ulét, krahasuar edhe me dy qytetet e tjera.

4.3.2 Analizé e lidhshmérisé sé rrjeteve

Eshté interesant fakti qé kampioni informal né Fier shfaq vlera né tilla né aspektin e
lidhshmérisé. Duhet té evidentojmé, se zhvillmi informal né Fier ka ndodhur kryesisht
né pjesén peréndimore té qytetit, toka ish-bujgésore. Pér shkak té zhvillimeve bujgésore
para viteve 90, ato ishin drenazhuar me kanale vaditése dhe kulluese sipas njé rrjeti
ortogonal. Gjithashtu, ndarja e parcelave u bé sipas gjeometrisé sé krijuar pér
shfrytézimin bujgésor. Kjo reflektohet né rrjetin ortogonal té ndértimit té tyre sot. Pér
sa i pérket gqarkullueshmérisé, ky kampion i pérafrohet shifrés 1 (figura 58). Ndérsa né
aspektin e shkallés mesatare té nyjes géndron né vlerat 4-4.5 (figura 59). Kampioni i
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periudhés socialiste né Fier paragitet mé identitar sesa né Tirané. Ndérhyrjet kané qené
té pakta né Fier dhe éshté ruajtur struktura bazé.

Qarkullueshmeria mesatare

1.20
1.10 1.11
© 1.08
o 1.05
>
1.00 1.01 1.02
0.95
0.90 T T T T 1
Kamp_Fr_1_soc Kamp_Fr_2_inf Kamp_Fr_3_inf Kamp_Fr_4_soc Kamp_Fr_5_inf
Figure 58 Diagrame — qarkullueshméria mesatare, Fier. Burimi: autori
Shkalla mesatare e nyjes
6.00
5.37
5.00 5.04
457 4.68
4.00 3°90
o
@ 3.00
S
2.00
1.00
Kamp_Fr_1_soc Kamp_Fr_2_inf Kamp_Fr_3_inf Kamp_Fr_4 _soc Kamp_Fr_5_inf
Figure 59 Diagramé — shkalla mesatare e nyjes, Fier. Burimi: autori
Pérfundime:

Kampioni informal, shfaq karakteristika identitare né Fier, rrjet jo i imét, me
dendési té ulét. Nése krahasojmé té dhénat e kétyre kampionéve me modelin né
nivel qyteti, véreymé qé artikulimi i rrjetit té qytetit i pérafrohet mé shumé
periudhés komuniste, kjo lidhet me faktin né até periudhé éshté zhvilluar pjesa
mé e madhe e gytetit.
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4.4 Rasti i treté i studimit. Qyteti i Korgés

Figure 60 Pérzgjedhja e kampionéve né qytetin e Korgés. Burimi: autori
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Table 9 Vizualizimi i kampionéve té rrjeteve pérmes OSMnx, pér Korgén. Burimi: autori

Kamp_Ko_1

Kamp_Ko_4

Né anekset 17 deri né 21, jané gjenerimet e
softit pér kampionét e Korgés.
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Table 10 Tabela e té dhénave metrike dhe strukturore pér qytetin e Kor¢és. Burimi: autori

Té dhénat Kamp_Ko_1 | Kamp_Ko_2 | Kamp_Ko_3 | Kamp_Ko_4 | Kamp_Ko_5
Pershkrimi ind_vern ind_vern ind_vern ind_vern ind_kom
Sipérfagja (km?) 0.225 0.227 0.216 0.227 0.209
n (numri i nyjeve) 108.00 77.00 101.00 130.00 88.00
m (numri i skajeve) 244.00 181.00 255.00 309.00 182.00
Gjatésité totale té rrugéve (m) 6,815.90 5,493.14 6,998.22 8,116.13 5,422.30
Gjatésité totale té skajeve (m) 12,234.61 10,279.40 13,456.50 13,773.58 9,269.97
Numri i krygézimeve 99.00 73.00 96.00 122.00 78.00
UESEIEL T @ e Sl 49.75 50.48 51.08 44.80 49.29
rrugéve (m)
E\:]e)satarja e gjatésive té skajeve 50.14 51.79 5277 44.50 50.90
Densiteti i nyjeve per km? 479.10 339.90 468.45 570.47 420.50
Densiteti | krygézimeve per kmz 439.18 339.90 445.26 535.00 372.70
Densiteti i skajeve per km2 (m) 54,275.09 45,378.37 62,413.56 60,442.02 44,298.10
Densiteti i rrugéve per kmz(m) 30,236.65 24,249.43 32,458.95 35,615.70 25,911.38
Qarkullueshméria mesatare 1.05 1.08 1.05 1.01 1.06
Shkalla mesatare e nyjes 4.52 4.70 5.04 4.75 4.13
Mesatarja e rrugéve pér nyje 2.81 2.81 2.96 3.06 2.68
Densiteti | nyjeve pér km2 479.10 339.90 468.45 570.47 420.50
Densiteti | krygézimeve pér kmz 439.18 339.90 445.26 535.00 372.70
Raporti | lageve t& mbyllura 0.001 0.001 0.001 0.001 0.0090
Qéndérsia i nyjeve 0.26 0.29 0.28 0.22 0.43
4.4.1 Densiteti
Mesatarja e gjatésive té rrugéve (m)
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Figure 62 Diagrame - mesatarja e gjatésive té rrugéve, Korgé. Burimi: autori

Nése i referohemi diagramave té dendésisé rezulton se kampionét né Korcg, reflektojné
gjatési mesatare té vogeél té rrugéve dhe densitet té larté. Gjatésité mesatare té bllokut
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mesatarisht jané rreth 50 m (figura 62). Kjo lidhet edhe me natyrén kompakte gé ka
qyteti.

Densiteti i krygézimeve pér km?

600.00 3500
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Q7 Q/ Q7 Q7 (QQ
o & & & @
Figure 63 Diagrame — densiteti i kryqézimeve pér km?, Kor¢é. Burimi: autori
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Figure 64 Diagrame — densiteti i rrugéve pér km?, Kor¢é. Burimi: autori
4.4.2 Analizé e lidhshmérisé sé rrjeteve
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Figure 65 Diagrame — shkalla mesatare e nyjes, Korgé. Burimi: autori
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Figure 66 Diagrame — garkullueshméria mesatare, Korgé. Burimi: autori
Raporti i lageve té mbyllura
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Figure 67 Diagrame —raporti i lageve té mbyllura, Korgé. Burimi: autori

Lidhshméria paraqitet e larté si né aspektin e shkallés mesatare té nyjes (figura 65),
ashtu edhe né garkullueshmériné mesatare (figura 66) Raporti i lageve té€ mbyllura
éshté karakteristiké e kampionéve vernakular, si¢ vérehet né diagramat e mésipérme
(figura 67).

Pérfundime: Kampionét e marré né studim né qytetin e Korcés, né pérgjithési
paragesin vlera té njéjta né aspektin e dendésisé dhe lidhshmérisé.
Karakterizohen nga kampioné, me rrjet té imét dhe té dendur. Karakteristiké
éshté raporti i lageve té mbyllura, té cilat jané karakteristiké e qytetit.
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DISKUTIMET E REZULTATEVE 5
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5. DISKUTIMET E REZULTATEVE

Pas analizés krahasimore né nivel qytetesh dhe mé pas né nivel kampionésh pér tu
pérgjigjur sakté pyetje té kérkimit, lind nevoja e krahasimit té kampionéve urbané me
karakteristika té pérbashkéta. Né kapitujt e méparshém, nga intuita e gjenezés sé tyre,
ato jané ndaré né tre grupime té médha: (i) vernakular (ii) socialist (iii) informal.
Krahasimi i tyre mund té gjenerojé vlera té unfikuara pér leximin e strukturés sé
rrjeteve. Respektivisht, jané marré né shqyrtim:

(i) Kamp_Tir_1; Kamp_Tir_6; Kamp_Ko_1; Kamp_Ko_3; Kamp_Ko_4;
(i1) Kamp_Tir_2; Kamp_Tir_3; Kamp_Tir_5; Kamp_Fr_1; Kamp_Fr_4;
(iii) Kamp_Tir_4; Kamp_Tir_7; Kamp_Fr_2; Kamp_Fr_3; Kamp_Fr 5

Renditja e tyre, brenda grupimit, &shté rastésore, pér té kuptuar trendin e pérgjithshém
dhe arritur né konkluzione.

5.1.1 Densiteti

Né diagramat e méposhtém jané krahasuar vlerat e pesé kampionéve né aspektin e
densitetit. Nése | referohemi mesatares sé gjatésisé sé rrugé, pér rrjedhim madhésisé sé
bllokut, vihet re kampioni vernakular karakterizohet nga gjatési e géndrueshme né té
gjithé kampionét e marré dhe konkretisht né vlerat 40-50m; Kampioni | periudhés
socialiste ndryshon nga njéri qyte né tjetrin dhe vlerat luhaten nga 50-80 m; ndérsa
kampioni informal shfaget mé i c¢rregullt, né vlera nga 60-100m. Kéto vlera tregojné
identitetin e krijuar né kampionét vernakular, ku dendésia éshté e larté, rrjeti éshté mé
i imét (figura 68).

Mesatarja e gjatésive té rrugéve (m)

120.00
100.00
80.00

60.00
40.00 @eeeeeooooo o . ................. .

Vlera (m)

20.00

Kamp_1 Kamp_2 Kamp_3 Kamp_4 Kamp_5

e+ @®-- kamp. Vern. kamp. Soc. kamp. Inf.
Figure 68 Diagramé krahasuese midis tre kampionéve — mesatarja e gjatésive té rrugéve. Burimi: autori

Pér sa i pérket densitetit t& krygézimeve dhe densitetit té rrugéve pér km?, ato nuk mund
ti shohim té shképutura. Si¢ paragiten edhe né diagramat e méposhtme, kampioni
vernakular shfaget né vlera mé té géndrueshme ku mesatarisht jané rreth 400 krygézime
pér km? dhe 30 km rrugé pér cdo km?. Kampioni i periudhés socialiste, shfaq vlera té
pagéndrueshme nga njéri qytet né tjetrin, megjithaté mesatarisht vihet re densitet i larté
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i krygézimeve mbi 400 krygézime pér km? dhe mbi 30 km rrugé pér km?. Kampioni
socialist ka synuar t€ pérmirésojé strukturén vernakulare. Pér sa i pérket kampionit
informal, vihet re dendési mé e ulét né rreth 200 krygézime pér km? dhe rreth 25 km
rrugé pér km? (figura 69, 70). Edhe ky kampion shfaget né vlera té géndrueshme né
qytete té ndryshme.

Densiteti i kryqézimeve pér km?
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Figure 69 Diagrame krahasuese midis tre kampionéve — densiteti i kryqézimeve pér km2. Burimi: autori
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Figure 70 Diagrame krahasuese midis tre kampionéve — densiteti i rrugéve pér km?2. Burimi: autori

Né pérfundim mund té themi gé kampioné me gjeneza té njéjta, né qytete té ndryshme
ofrojné vlera té njéjta né aspektin e dendésisé sé rrjeteve, pér rrjedhim edhe né leximin
e formés urbane.

5.1.2 Analizé e lidhshmérisé sé rrjeteve

Né aspektin e lidhshmérisé sé rrjeteve, analizohen té njéjtét kampioné né tre
komponenté kryesoré: né shkallén mesatare té nyjes, né mesataren e rrugéve pér nyje
dhe né garkullueshmériné mesatare. Dy treguesit e paré, té ndérlidhur me njéri tjetrin,
por edhe me treguesit e dendésisé té pérmendur mé sipér, shfagen né vlera pothuajse té
njéjta. Ka njé tendencé té kampionit vernakular té shfagé vlera pak mé té larta pér té
treguar lidhshméri mé té larté, por né pérfundim mund té themi se qytetet shqiptare
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karakterizohen nga shkallé mesatare e nyjes né vlerat nga 3 né 5 dhe mesatarja e
rrugéve pér nyje nga 2 né 3 (figura 71, 72).
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Figure 71 Diagrame krahasuese midis tre kampionéve — shkalla mesatare e nyjes. Burimi: autori

Ndérsa né aspektin e garkullueshmérisé mesatare, kampioni informal shfag vlera mé
afér 1, mé pas vjen kampioni vernakular, e mé pas ai i periudhés socialiste. Gjithsesi
gytet shqiptare shfagin vlera shumé té larta té garkullueshmérisé, né raport me qytete
té tjera né boté (figura 73).
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Figure 72 Diagrame krahasuese midis tre kampionéve —mesatarja e rrugéve pér nyje. Burimi: autori
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Figure 73 Diagrame krahasuese midis tre kampionéve — densiteti i rrugéve pér km?2. Burimi: autori

5.1.3 Pérfundime

Qartésisht éshté evidente, gé leximi i strukturés sé rrjeteve ofron njé optiké né leximin
e formés urbane, cka vérteton dhe hipotezén e paré té ngritur né fillim té kétij studimi.
Népérmjet matjeve metrike dhe strukturore té rrjetit (densitet, lidhshméri dhe gendeérsi),
né nivel gyteti dhe né nivel kampionésh, mund té krijojmé njé panoramé mé té ploté té
natyrés sé formés urbane té kétyre gyteteve. Densiteti dhe lidhshméria ofrojné kontribut
né leximin e formés né té dyja shkallét e observimit, si né nivel qyteti ashtu dhe né nivel
kampionésh. Ndérsa gendérsia mund té vézhgohet vetém né nivel qyteti. Né aspektin e
gendérsisé, mund ti pérgjigjemi pyetjes sé dyté té kérkimit, qé produkti i ndérhyrjeve
nga poshté lart, pér zhvillimet adaptive paraget njé strukturé mé té géndrueshme, sesa
ato té planifikuara.

Né pérfundim mund té themi gé kampioné me gjeneza té njéjta, né qytete té ndryshme
ofrojné vlera té njéjta né aspektin e dendésisé dhe lidhshmérisé sé rrjeteve. Nése
krahasojmé té dhénat e treguesve té rrjeteve né nivel qyteti, me ato né nivel
kampionésh, mund té themi se Korca shfaq veti té indit vernakular, duke demonstruar
rrjet té dendur, té imét (me madhési blloku té vogél), dhe lidhshméri té larté. Tirana
paragitet me rrjet té imét dhe té dendur, me lidhshméri té ulét. Ndérsa Fieri, me rrjet té
jo té dendur dhe jo té imét, me lidhshméri mesatare.

Nése vérejmé me kujdes kampionét, pér ti krahasuar ato mé pas né nivel qyteti,
konstatohet se kampionét e periudhés komuniste pérafrojné me vlerat e qytetit té Fierit
né térési, ndérsa Korgca mé kampionin vernakular. Pér sa i pérket Tiranés, situata
paragitet mé kaotike, duke e lidhur edhe me presionin e madh té zhvillimit té viteve té
fundit. Kéto pérfundime vértetojné pjesérisht hipotezén e dyté té kérkimit. Gjithashtu,
né bazé té krahasimit té realizuar né nivel kampionésh me gjeneza té ndryshme
(vernakulare dhe socialiste), konstatohet gé vlerat e tyre mund té unifikohen. Kjo i
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pérgjigjet edhe pyetjes sé paré té kérkimit, gé kampionét urbané té njéjté, shfaqin té
njéjta karakteristika nga njé gytet né tjetrin.

NEé tre tipologjité e kampionéve té marré né studim, indi vernakular shfaget né vlera mé
té géndrueshme si né aspektin e dendésisé ashtu edhe né até té lidhshmérisé, duke marré
pérgjigje késhtu dhe pyetja e treté té kérkimit.

5.1.4 Rekomandime

Nga leximi i formés urbane né nivel qytetesh, rekomandimet e méposhtme mund té
kené vlera né procesin e planifikimit pér qytete e studiuara:

Presioni i zhvillimit né gytetin e Tiranés, ka prishur strukturén e rrjeteve, sidomos né
aspektin e lidhshmérisé. Ndértimet informale dhe problematika e pronave kané Kkrijuar
rrjete té crregullta, me lidhshméri té ulét. Struktura rezulton me njé densitet té larté té
krygézimeve, por me numér té ulét té rrugéve pér nyje. Shtimi i numrit té rrugéve né
krygézimet ekzistuese, do té pérmirésonte lidhshmériné.

Né Fier zona informale shfaq njé lidhshméri shumé té ulét, pavarésisht se é&shté shumé
afér gendrés sé qytetit. Rekomandohet pérmirésimi i lidhshmérisé, si brenda zonés sé
informale né vetvete, por edhe me pjesén tjetér té qytetit. Mesatarja gjatésive té rrugéve
né kampionin informal paragitet shumé e madhe (90-100 ml). Rekomandohet
dendésimi i rrjetit rrugor né kété zoné.

Né Korcé, ka dendési dhe lidhshméri té larté, rekomandohet qé kéto vlera té replikohen
edhe né pjesén tjetér té qytetit gé po ndértohet rishtazi apo né té ardhmen, pér té ruajtur
identitetin e saj. Kéto aspekte, do e béjné até mé atraktiv pér turistét, pasi vizitohet
lehtésisht né kémbé.

Nga leximi vizual i hartave té gendérsisé té gjeneruara, rekomandohet gé rrjetet me
gendérsi mé té larté té nyjeve né té tri qytetet té shérbejné si akset kryesore té
lidhshmérisé me unazat, bypass-et apo rrugé nacionale e internacionale. Kjo do té
zvogélonte ngércet dhe do té pérmirésonte garkullueshméringé né to.

114



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

DISKUTIME 6
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6. PERFUNDIME

6.1.1 Pérmirésimet né nivel teorik dhe aplikativ

Né nivel teorik, Ky studim pérmiréson né dy drejtime:

Sé pari, duke vendosur né komunikim disa fusha teorike gé konsiderohen té
pérshtatshme pér hapjen dhe adresimin e njé kufiri té ri kérkimi, arrin té lexojé formén
urbane bazuar né teorité e rrjeteve. Pas analizimit teorik té formés urbane dhe trajtimit
té qyteteve si sisteme komplekse adaptive, u realizuan matje strukturore té
kompleksitetit né nivelin e rrjeteve. Teoria e grafeve, éshté baza ku éshté zhvilluar softi,
i cili shérben pér zhvillimin e eksperimentit.

Sé dyti, népérmjet matjeve strukturore té rrjeteve lexon aftésiné ripértéritése qé
struktura té ndryshme urbane transmetojné. Vizualizimi i gendérsisé sé nyjeve
interpreton zhvillimet adaptive né nivel gyteti.

Né nivel aplikativ, ky studim pérmiréson:

Té gjithé dakortésojmé qé duam qytete mé té mira pér té jetuar dhe se duam té ruajmeé
mé té mirén e asaj qé kemi tashmé brenda mjedisit urban. Ka prova dérrmuese qé
njerézit 'vlerésojné' mjedisin e ndértuar dhe se ai shton cilésiné e jetés sé tyre (nése jané
banoré) dhe pérvojat pozitive estetike (nése jané vizitoré). Pér ta béré kété, ne duhet té
kuptojmé se si u béné qytetet tona ashtu si¢ jané - domethéng, cilat procese kané
prodhuar kété mjedis urban té vlerésuar dhe nga cilat elementé pérbéhet né té vérteté
ky mjedis i vlerésuar. Studimi i formés urbane dhe matjet sasiore té elementéve té saj
né nivel lokal, na ofrojné njohuri, kuptim dhe metodologji pér té pérmirésuar proceset
e planifikimit, orientuar vendimmarrésit dhe ruajtjen e identitetit té qyteteve tona.

Kodimi né ‘python’ éshté shumé i lehté né pérdorim dhe nuk kérkon ndonjé ekspertizé
té posacme né fushén e programimit. Me ané té disa rreshtave né programim né njé
kohé té shkurtér ne mund té nxjerrim rezultate té shpejta. Gjithashtu, vizualizimi i
hartave apo gjenerimet gé ofron softi, jané té thjeshta dhe lehtésisht té interpretueshme
pér publikun e gjeré. Ky soft, pa kufizime né pérdorim, éshté né pérmirésim té
vazhdueshém nga kérkues nga e gjithé bota dhe lehtésisht mund té pérdoret né nivel
studimor pér kérkime té ndryshme. Gjithashtu mund té keté pérdorim edhe nga
institucionet gendrore apo vendore gé hartojné strategji apo inplementojné projekte né
fushén e rrjeteve rrugore.

6.1.2 Pikat e forta té studimit, rekomandime té métejshme

Ky studim, u zhvillua vetém né njé drejtim, né analizimin e rrjeteve, duke i konsideruar
si multidigraph, jo planare, té orientuara. Si¢ u pérmend edhe né fillim, ¢do aks gé
gjeneron lévizje, u quajt rrjet. Megjithaté, né kété aspekt, fusha e pérdorimit té softit
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éshté shumé e gjeré. Rrjetet mund té pérdoren né drejtime té ndryshme, si hapésira
kalimi kémbésorésh, bicikletash, rrugé shérbimesh etj. Gjenerimi i tyre mund té hap
diskutime té tjera né aspektin e transportit apo lévizjen e kémbésoréve, apo dhe
hierarkizimin e tyre. Népérmjet tij, mund té zhvillohen matje té kompleksitetit té rrjetit
lévizjet kémbésore, rrugét e bigikletave apo me makiné. Ka njé mori fushash kérkimore,
ku lloji i 18vizjes éshté matés pér zhvillimet ekonomike, sociale dhe mjedisore.

Ky studim zhvillon njé dimension té ri, né matjen e rrjeteve pér sa i pérket shkallés sé
tyre (né shkallé gyteti), falé pérdorimit té softit OSMnx. Duke gené se krijimi i bazés sé
té dhénave, realizohet népérmjet OpenStreetMap, azhornimi i tij ngelet sfidé. Me géllim
zhvillimin e matjeve jo vetém né nivel rrjetesh, por edhe masés sé ndértuar apo géllime
té tjera, ngelet detyré azhornimi i tyre né terren, ose plotésimi népérmjet platformave
té tjera té informacionit qofté shtetérore ose jo. Kjo vlen mé tepér né hapésirat ku
mungon baza e té dhénave.

Gjithashtu OpenStreetMap ofron bazén e té dhénave pér pikat e interesit né njé qytet.
Népérmjet OSMnx, mund té gjenerohen studime té ndryshme, lidhur me arritshmériné
e tyre né kohé dhe zhvillimin e kérkimeve né aspektin e zhvillimeve turistike né njé
Zoné ose rajon.

Sé fundi, mjete dhe teknikat e thjeshta té vizualizimit mund t'i ndihmojné planifikuesit
té pércjellin krahasimin e formés urbane tek njerézit e zakonshém. Ata mund té
kuptojné se si gytetet evoluojné, si ndryshon densiteti dhe lidhshméria apo té krahasojné
gytete té ndryshme me njéri tjetrin.

Sé bashku, teknologjité e informacionit hapésinor dhe morfologjia urbane do té
konvergojné mé tej pér té gjeneruar kuptime té reja té sé shkuarés dhe té tashmes sé
gytetit dhe pér té fugizuar planifikuesit dhe anétarét e komunitetit né proceset e
vendimmarrjes bashképunuese té drejtuara nga té dhénat gé pérgendrojné pérvojén
njerézore fiziologjike, psikologjike dhe sociale.
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Figure 69 Diagrame krahasuese midis tre kampionéve — densiteti i krygézimeve pér km?2,
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Figure 72 Diagrame krahasuese midis tre kampionéve —mesatarja e rrugéve pér nyje.
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Figure 73 Diagrame krahasuese midis tre kampionéve — densiteti i rrugéve pér km?. Burimi:
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10. Anekse:

ANEKSI 1: QYTETI TIRANE

Once you've perused the features demo notebook, this notebook demonstrates more details on querying
for place boundaries and street networks, visualizing, and saving models to disk.

In [1]:
import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__version__

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\_compat.py:111: UserWarning: The Sh
apely GEOS version (3.10.2-CAPI-1.16.0) is incompatible with the GEOS version PyGEOS was compi
led with (3.10.1-CAPI-1.16.0). Conversions between both will be slow.

warnings.warn(

Out[1]:
'1.2.0"

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a ""good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In[2]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{
OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In [3]:
# get the boundary polygon for Tirana, project it, and plot it
city = ox.geocode_to_gdf("Tirané, Tirana County, Albania™)
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")
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In [4]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korcé, Korcé County, Albania",
"Tirané, Tirana County, Albania",
]
albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)
ax = albania_place.plot(fc="gray", ec="none")
_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt64Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

~

In [5]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf([ "W176158039", "W762985073","W176446171", "W176156312"], by_osmid=Tr
ue)

Out[5]:
0S
bbo bbo bbo bbo m_ displ imp

geom X.n xS xe xw plac typ osm ay n cla typ orta

etry orth outh ast est eid e id lat  lon ame ss e nce
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Ki...
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- Method #1, pass a bounding box{
This constructs the network from all the OSM nodes and ways within the bounding box.

In [6]:
# define a bounding box in Tirana
north, south, east, west = 40.74, 40.72, 19.56, 19.54

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In[7]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Tirané, Tirana County, Albania", network_type="drive")

In [8]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Tirané, Tirana County, Albania",

{"city": "Tirang", "state": "Albania"},

"Tirané, Albania",
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]

G = ox.graph_from_place(places, truncate_by edge=True)
In [9]:

# save to disk as GeoPackage file then plot
ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)

- Part 5: calculate basic network indicatorsf
In [10]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["streets_per_node_avg"]

Out[10]:
2.5365166655489237
In[11]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["intersection_count"]

Out[11]:

10727

In[12]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

Out[12]:

68353503.77726677

In [13]:

ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)

Out[13]:
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{n": 14911,

'm': 33779,

'k_avg': 4.530749111394273,
'edge_length_total': 1774651.6060000046,
'edge_length_avg": 52.53712679475427,
'streets_per_node_avg": 2.5365166655489237,
'streets_per_node_counts'’; {0: 0,

1: 4184,

2: 46,

3: 9205,

4: 1450,

5: 25,

6: 1},

'streets_per_node_proportions': {0: 0.0,

1: 0.28059821608208707,

2: 0.0030849708269063106,
3:0.6173294882972302,
4:0.0972436456307424,
5:0.0016766145798403863,

6: 6.706458319361545e-05},
‘intersection_count": 10727,
'street_length_total': 988113.2849999953,
'street_segment_count': 18767,
'street_length_avg": 52.65163771513802,
‘circuity_avg" 1.0675637446906574,
'self_loop_proportion’: 0.002717536100602121,
‘clean_intersection_count': 4895,
'node_density_km': 218.14536455348687,
‘intersection_density _km': 156.9341644132019,
‘edge_density_km': 25962.847665904494,
'street_density_km': 14455.927354065283,
‘clean_intersection_density _km": 71.61300781230757}

In [14]:
import pandas as pd
In [15]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way _int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way_int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[15]:
value
n 14911
m 33779
k_avg 4.530749
edge_length_total 1774651.606
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value
edge_length_avg 52.537127
streets_per_node_avg 2.536517
streets_per_node_counts {0: 0, 1: 4184, 2: 46, 3: 9205, 4: 1450, 5: 25...

streets_per_node_proportions  {0: 0.0, 1: 0.28059821608208707, 2: 0.00308497...
intersection_count 10727

street_length_total 988113.285
street_segment_count 18767
street_length_avg 52.651638
circuity_avg 1.068118
self _loop_proportion 0.002718
node_density_km 218.145365
intersection_density _km 156.934164
edge_density_km 25962.847666
street_density_km 14455.927354
Oway_int_count 0
lway_int_count 4184
2way_int_count 46
3way_int_count 9205
4way_int_count 1450
5way_int_count 25
6way_int_count 1
Oway_int_prop 0.0
lway_int_prop 0.280598
2way_int_prop 0.003085
3way_int_prop 0.617329
4way_int_prop 0.097244
5way_int_prop 0.001677
6way_int_prop 0.000067
In[]:

In [16]:

import networkx as nx

In[17]:
edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality")

In [18]:

# color edges in original graph with closeness centralities from line graph

ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=1, node_size=0)
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In [19]:
# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length™)
max_node, max_bc = max(bc.items(), key=lambda x: x[1])
max_node, max_hc

Out[19]:
(6274653625, 0.14816688266518646)
In [20]:

# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc™)
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(
node_color=nc,
node_size=10,
node_zorder=2,
edge_linewidth=0.2,
edge_color="w",

ANEKSI 2: QYTETI FIER

In [41]:
import geopandas as gpd
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import osmnx as ox

%matplotlib inline
OX.__version__

Out[41]:
'1.2.0

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a ""good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In [42]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In [43]:

# get the boundary polygon for Fier, project it, and plot it
city = ox.geocode_to_gdf("Fier, Fier, Albania")
city_proj = ox.project_gdf(city)

ax = city_proj.plot(fc="gray", ec="none")

_ = ax.axis("off")

In [44]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [

"Fier, Fier, Albania",

"Korcé, Korgé County, Albania",

"Tirané, Tirana County, Albania",

]
albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)
ax = albania_place.plot(fc="gray", ec="none")
_ = ax.axis("off")
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C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt641Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

-

In [45]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf([ "W176158039", "W762985073","W176446171", "W176156312"], by_osmid=Tr
ue)

Out[45]:
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- Method #1, pass a bounding box{
This constructs the network from all the OSM nodes and ways within the bounding box.

In [46]:
# define a bounding box in Fieri
north, south, east, west = 40.74, 40.72, 19.56, 19.54

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In [47]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Fier, Fier, Albania", network_type="drive")

In [48]:
# you can also pass multiple places as a mixed list of strings and/or dicts
places = [
"Fier, Fier, Albania",
{"city™: "Fier", "state™: "Albania"},
"Fier, Albania",

]

G = ox.graph_from_place(places, truncate_by_edge=True)
In [49]:

# save to disk as GeoPackage file then plot
ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)
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- Part 5: calculate basic network indicatorsf
In [50]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["streets_per_node_avg"]

Out[50]:
2.6533333333333333
In [51]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["intersection_count"]

Out[51]:
1101
In [52]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

Out[52]:
9718946.585816322

In [53]:
ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)

Out[53]:

{'n": 1425,
'm'; 3536,
'k_avg': 4.9628070175438594,
'edge_length_total': 280675.7199999999,
'edge_length_avg": 79.3766176470588,
'streets_per_node_avg": 2.6533333333333333,
'streets_per_node_counts": {0: 0, 1: 324, 2: 0, 3: 951, 4: 147, 5: 2, 6: 1},
'streets_per_node_proportions': {0: 0.0,
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1: 0.22736842105263158,

2:0.0,

3:0.6673684210526316,
4:0.1031578947368421,
5:0.0014035087719298245,

6: 0.0007017543859649122}%,
‘intersection_count": 1101,

'street_length_total': 145281.58899999992,
'street_segment_count": 1858,
'street_length_avg": 78.1924590958019,
‘circuity_avg": 1.053051386424685,
'self_loop_proportion': 0.0016146393972012918,
‘clean_intersection_count": 785,
'node_density_km': 146.6208284424181,
'intersection_density km': 113.2838821860367,
‘edge_density_km': 28879.232694787483,
'street_density_km': 14948.285569551497,
‘clean_intersection_density_km": 80.77007040512154}

In [54]:
import pandas as pd

In [55]:
# unpack dicts into individiual keys:values
stats = ox.basic_stats(G, area=graph_area_m)
for k, count in stats["streets_per_node_counts"].items():
stats["{}way _int_count".format(k)] = count
for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way _int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[55]:
value
n 1425
m 3536
k_avg 4.962807
edge_length_total 280675.72
edge_length_avg 79.376618
streets_per_node_avg 2.653333
streets_per_node_counts {0: 0, 1:324,2: 0, 3: 951, 4: 147,5: 2, 6: 1}

streets_per_node_proportions  {0: 0.0, 1: 0.22736842105263158, 2: 0.0, 3: O....
intersection_count 1101

street_length_total 145281.589
street_segment_count 1858
street_length_avg 78.192459
circuity_avg 1.053366
self_loop_proportion 0.001615
node_density_km 146.620828
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value
intersection_density _km 113.283882
edge_density km 28879.232695
street_density _km 14948.28557
Oway_int_count 0
lway_int_count 324
2way_int_count 0
3way_int_count 951
4way_int_count 147
5way_int_count 2
6way_int_count 1
Oway_int_prop 0.0
lway_int_prop 0.227368
2way_int_prop 0.0
3way_int_prop 0.667368
4way_int_prop 0.103158
5way_int_prop 0.001404
6way_int_prop 0.000702

In[]:

In [56]:
import networkx as nx

In [57]:

edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality")

In [58]:

# color edges in original graph with closeness centralities from line graph
ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)

In [59]:
# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length")
max_node, max_hc = max(bc.items(), key=lambda x: x[1])
max_node, max_hc
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Out[59]:
(7344581268, 0.1932191445513909)

In [60]:
# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc")
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(
G

node_color=nc,
node_size=30,
node_zorder=2,
edge_linewidth=0.2,
edge_color="w",

ANEKSI 3: QYTETI KORCE
In[1]:

import geopandas as gpd

import osmnx as ox

%matplotlib inline
OX.__version__

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\ _compat.py:111: UserWarning: The Sh
apely GEOS version (3.10.2-CAPI-1.16.0) is incompatible with the GEOS version PyGEOS was compi
led with (3.10.1-CAPI-1.16.0). Conversions between both will be slow.

warnings.warn(

Out[1]:
'1.2.0'

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a ""good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In [2]:
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# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In[3]:
# get the boundary polygon for Tirana, project it, and plot it
city = ox.geocode_to_gdf("Korggé, Korcé County, Albania™)
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")

In [4]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korcé, Korgé County, Albania",
"Tirané, Tirana County, Albania",
]
albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)
ax = albania_place.plot(fc="gray", ec="none")
_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt641Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,
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In [5]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf([ "W176158039", "W303328908","W176446171", "W176156312"], by_osmid=Tr
ue)

Out[5]:
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- Method #1, pass a bounding box{
This constructs the network from all the OSM nodes and ways within the bounding box.

In [6]:
# define a bounding box in Korca
north, south, east, west = 40.6528, 40.5859, 20.8945, 20.7200

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In[7]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Korc¢é, Korcé County, Albania", network_type="drive")

In [8]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Korcé, Korgé County, Albania™,

{"city": "Korg¢é", "state™: "Albania"},

"Korcé, Albania",
]

G = ox.graph_from_place(places, truncate_by edge=True)
In [9]:
# save to disk as GeoPackage file then plot

ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)
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- Part 5: calculate basic network indicators{

In [10]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)

stats["streets_per_node_avg"]

Out[10]:
2.899276236429433

In [11]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)

stats["intersection_count"]

Out[11]:
1431
In [12]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

Out[12]:
12093251.026099099

In [13]:
ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)

Out[13]:

{'n": 1658,

'm". 4352,

'k_avg': 5.249698431845597,
'edge_length_total': 261743.1450000007,
'edge_length_avg": 60.14318589154428,
'streets_per_node_avg'": 2.899276236429433,
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'streets_per_node_counts": {0: 0, 1: 227, 2: 3, 3: 1143, 4: 281, 5: 3, 6: 1},
'streets_per_node_proportions': {0: 0.0,

1: 0.13691194209891436,
2:0.0018094089264173703,

3: 0.6893848009650181,

4:0.16948130277442702,
5:0.0018094089264173703,

6: 0.0006031363088057901},

‘intersection_count": 1431,

'street_length_total': 139246.28400000033,
'street_segment_count": 2378,

'street_length_avg'": 58.55604878048795,
‘circuity_avg' 1.0425274716948594,
'self_loop_proportion': 0.00042052144659377626,
‘clean_intersection_count'; 795,

'node_density_km': 137.10126387203744,
‘intersection_density _km': 118.33046357110106,
'edge_density_km': 21643.737026141163,
'street_density_km': 11514.379689918402,
‘clean_intersection_density _km'": 65.73914642838949}

In [14]:
import pandas as pd

In [15]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way _int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way_int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[15]:
value
n 1658
m 4352
k_avg 5.249698
edge_length_total 261743.145
edge_length_avg 60.143186
streets_per_node_avg 2.899276
streets_per_node_counts {0: 0, 1: 227, 2: 3, 3: 1143, 4: 281, 5: 3, 6: 1}

streets_per_node_proportions  {0: 0.0, 1: 0.13691194209891436, 2: 0.00180940...
intersection_count 1431

street_length_total 139246.284
street_segment_count 2378
street_length_avg 58.556049
circuity_avg 1.042629
self_loop_proportion 0.000421
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value

node_density_km 137.101264
intersection_density _km 118.330464
edge_density km 21643.737026
street_density _km 11514.37969
Oway_int_count 0
lway_int_count 227
2way_int_count 3
3way_int_count 1143
4way _int_count 281
5way_int_count 3
6way_int_count 1
Oway_int_prop 0.0
lway_int_prop 0.136912
2way_int_prop 0.001809
3way_int_prop 0.689385
4way_int_prop 0.169481
5way_int_prop 0.001809
6way_int_prop 0.000603
In[]:

In [16]:

import networkx as nx

In [17]:
edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality")

In [18]:

# color edges in original graph with closeness centralities from line graph

ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=1, node_size=0)

In [19]:
# calculate betweenness with a digraph of G (ie, no parallel edges)
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bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length")
max_node, max_bc = max(bc.items(), key=lambda x: x[1])
max_node, max_bc

Out[19]:
(4477282829, 0.2331623444966312)

In [20]:
# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc")
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(

G,

node_color=nc,

node_size=10,

node_zorder=2,

edge_linewidth=0.2,

edge_color="w",

ANEKSI 4: ORIENTIMI | RRUGEVE
In [16]:
import matplotlib.pyplot as plt

import numpy as np
import 0smnx as ox

%matplotlib inline
weight_by_length = False

OX.__version__
Out[16]:

'1.2.0'

In[17]:
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# define the study sites as label : query

places = {
"Fieri": "Fier, Fier, Albania",

"Korgé": "Korggé, Korcé County, Albania",

"Tirané"; "Tirané, Tirana County, Albania"

}
In [18]:

# verify OSMnx geocodes each query to what you expect (i.e., a [multi]polygon geometry)

gdf = ox.geocode_to_gdf(list(places.values()))

gdf
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In [20]:

# create figure and axes

n = len(places)

ncols = int(np.ceil(np.sqrt(n)))

nrows = int(np.ceil(n / ncols))

figsize = (ncols * 5, nrows * 5)

fig, axes = plt.subplots(nrows, ncols, figsize=figsize, subplot_kw={"projection": "polar"})

# plot each city's polar histogram
for ax, place in zip(axes.flat, sorted(places.keys())):
print(ox.utils.ts(), place)

# get undirected graphs with edge bearing attributes

G = ox.graph_from_place(place, network_type="drive")

Gu = ox.add_edge_bearings(ox.get_undirected(G))

fig, ax = ox.bearing.plot_orientation(Gu, ax=ax, title=place, area=True)

# add figure title and save image
suptitle_font = {
"family": "DejaVu Sans",
"fontsize": 60,
"fontweight™: "normal”,
"y
}
fig.suptitle("City Street Network Orientation", **suptitle_font)
fig.tight_layout()
fig.subplots_adjust(hspace=0.35)

plt.show()

2022-06-21 18:01:29 Fieri
2022-06-21 18:01:32 Korgé
2022-06-21 18:01:36 Tirané

City Street Network Orientation

Fic"eri Kosgé
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You can also calculate the orientation entropy of a spatial graph with the
ox.bearing.orientation_entropy function.

In[]:
In[]:
In[]:
In[]:

ANEKSI 5: KAMPIONI URBAN TIRANA 1

In [34]:
import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__Version__

Out[34]:
'1.2.0'

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a ""good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In [35]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In [36]:
# get the boundary polygon for Tirana, project it, and plot it
city = ox.geocode_to_gdf("Tirang, Tirana County, Albania™)
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")
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In [37]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korgé, Korgé County, Albania",
"Tirané, Tirana County, Albania",

albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)

ax = albania_place.plot(fc="gray", ec="none")

_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt64Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

b 4

In [38]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf(["'W174503324"], by _osmid=True)

Out[38]:
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- Part 2: download and model street networks{

OSMnx lets you download street network data and build topologically-corrected street networks,
project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a
more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the
examples below):

. a bounding box

. a lat-long point plus a distance

. an address plus a distance

. a place name or list of place names (to automatically geocode and get the boundary of)
. a polygon of the desired street network's boundaries

. a .osm formatted xml file

You can also specify several different network types:

. 'drive’ - get drivable public streets (but not service roads)
. 'drive_service' - get drivable streets, including service roads

. ‘walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)

. 'bike' - get all streets and paths that cyclists can use

. ‘all' - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)

. ‘all_private' - download all OSM streets and paths, including private-access ones
- Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [39]:
# define a bounding box in Tirana 1st Zone
north, south, east, west = 41.3360, 41.3310, 19.8240, 19.8290

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In [40]:
# define a point at the corner of the interested zone
location_point = (41.33323, 19.82686)

# create network from point, inside bounding box of N, S, E, W each 250 m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")
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- Method #3, pass a lat-Ing point and network distance in meters{

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

In [41]:
# same point again, but create network only of nodes within 500m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network")
fig, ax = ox.plot_graph(G, node_color="r")

Note the plot above shows the network within 500m (traveling distance along the network) from the
location_point. By default, the network_type parameter value is ‘all', meaning that we do not filter out
paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way
and you cannot travel the wrong direction down them. Thus, the 500m takes into account only those
nodes you can reach within 500m while only traveling in the allowed direction of the street. Instead
(below), we can specify network_type='walk' to build a street network only of paths that walking is
allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 500m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In [42]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r")
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- Method #4, pass an address and distance (bounding box or
network) in metersq

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network’).

In[]:

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In [43]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Tirang, Tirana County, Albania", network_type="drive")

In [44]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Tirané, Tirana County, Albania",

{"city": "Tirané", "state": "Albania"},

"Tirané, Albania",

]

G = ox.graph_from_place(places, truncate_by_edge=True)
In [45]:

# save to disk as GeoPackage file then plot
ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)

- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In [46]:
# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")
# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif["NAME"] == "Mission")]
# polygon = mission_district["geometry"].iloc[0]
# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
- Method #7, load a .osm xml file{

In [47]:
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# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true™ network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph" (ie, if the graph were
undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [48]:
# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (41.33323, 19.82686)

G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)

In [49]:

# turn off strict mode and see what nodes we'd remove, in yellow
nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)

The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).

In [50]:

# simplify the network

G = ox.simplify_graph(G)

fig, ax = ox.plot_graph(G, node_color="r")
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In [51]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge colors_by_attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

In [52]:
# highlight all parallel (multiple) edges
ec = ["gray" if k== 0 oru==v else "r" for u, v, k in G.edges(keys=True)]
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)

In [53]:
# highlight all one-way edges in the mission district network from earlier
ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]
fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)
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- Part 4: saving networks to disk{
For more examples of saving and loading networks to/from disk, see this notebook.
In [54]:
# save street network as GeoPackage to work with in GIS
ox.save_graph_geopackage(G, filepath="./data/tirana_1st_zone_network.gpkg")
In [55]:

# save street network as GraphML file to work with later in OSMnx or networkx or gephi
ox.save_graphml(G, filepath="./data/tirana_1st_zone_network.graphml")

- Part 5: calculate basic network indicatorsf
In [56]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["'streets_per_node_avg"]

Out[56]:

2.3059701492537314

In this street network, the streets are ~16% more circuitous than the straight-lines paths would be.
For examples of analyzing street networks, see this example.

#I rc]:a[liz]léte basic street network metrics and display average circuity

stats = ox.basic_stats(G)
stats["intersection_count"]

Out[57]:

90

In [58]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

Out[58]:

223449.60236870352
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In [59]:
ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)
Out[59]:

{n": 134,
'm': 228,
'k_avg': 3.4029850746268657,
‘edge_length_total": 9357.851999999997,
‘edge_length_avg'": 41.043210526315775,
'streets_per_node_avg": 2.3059701492537314,
'streets_per_node_counts": {0: 0, 1: 44, 2: 9, 3: 77, 4: 4},
'streets_per_node_proportions': {0: 0.0,
1: 0.3283582089552239,
2:0.06716417910447761,
3:0.5746268656716418,
4:0.029850746268656716},
‘intersection_count": 90,
'street_length_total': 6022.533999999998,
'street_segment_count’: 143,
'street_length_avg'": 42.115622377622365,
‘circuity_avg" 1.0606111539639405,
'self_loop_proportion': 0.006993006993006993,
‘clean_intersection_count': 55,
'node_density_km': 599.6877979621239,
‘intersection_density _km': 402.77538669097873,
'edge_density_km': 41879.027309966084,
'street_density_km': 26952.538452328514,
‘clean_intersection_density _km'": 246.14051408893147}

In [60]:
import pandas as pd

In [61]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way _int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way_int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[61]:
value
n 134
m 228
k_avg 3.402985
edge_length_total 9357.852
edge_length_avg 41.043211
streets_per_node_avg 2.30597
streets_per_node_counts {0:0,1:44,2:9,3:77,4: 4}
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value
streets_per_node_proportions  {0: 0.0, 1: 0.3283582089552239, 2: 0.067164179...
intersection_count 90

street_length_total 6022.534
street_segment_count 143
street_length_avg 42.115622
circuity_avg 1.061024
self_loop_proportion 0.006993
node_density_km 599.687798
intersection_density _km 402.775387
edge_density km 41879.02731
street_density km 26952.538452
Oway_int_count 0
lway_int_count 44
2way_int_count 9
3way_int_count 77

4way _int_count 4
Oway_int_prop 0.0
lway_int_prop 0.328358
2way_int_prop 0.067164
3way_int_prop 0.574627
4way _int_prop 0.029851

In [62]:

import networkx as nx

In [63]:
edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality")

In[1]:
In [64]:
# color edges in original graph with closeness centralities from line
graph
ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)

In [65]:

# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length")
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max_node, max_bc = max(bc.items(), key=lambda x: x[1])
max_node, max_bc

out[65]:
(6952833317, 0.46958304853041694)

In [66]:
# add the betweenness centraliy values as new node attributes, then plot

nx.set_node_attributes(G, bc, "bc")
nc = ox.plot.get _node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(

G,

node_color=nc,

node_size=30,

node_zorder=2,

edge_linewidth=0.2,

edge_color="w",

ANEKSI 6: KAMPIONI URBAN TIRANA 2
In[1]:

import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__version__

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\_compat.py:111: UserWarning: The Sh
apely GEOS version (3.10.2-CAPI-1.16.0) is incompatible with the GEOS version PyGEOS was compi
led with (3.10.1-CAPI-1.16.0). Conversions between both will be slow.

warnings.warn(

Out[1]:
'1.2.00

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a "good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In[2]:
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# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In[3]:
# get the boundary polygon for Tirana, project it, and plot it
city = ox.geocode_to_gdf("Tirang, Tirana County, Albania™)
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")

In [4]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korcé, Korgé County, Albania™,
"Tirang, Tirana County, Albania",
]
albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg"”, driver="GPKG")
albania_place = ox.project_gdf(albania_place)
ax = albania_place.plot(fc="gray", ec="none")
_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt64Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

-~

In [5]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf(["'W414659023"], by _osmid=True)
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OSMnx lets you download street network data and build topologically-corrected street networks,

Part 2: download and model street networks{

project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a

more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the
examples below):

. a bounding box
. a lat-long point plus a distance

. an address plus a distance

. a place name or list of place names (to automatically geocode and get the boundary of)
. a polygon of the desired street network's boundaries

. a .osm formatted xml file

You can also specify several different network types:

. 'drive’ - get drivable public streets (but not service roads)

. 'drive_service' - get drivable streets, including service roads

. 'walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)

. 'bike' - get all streets and paths that cyclists can use

. ‘all' - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)

. ‘all_private' - download all OSM streets and paths, including private-access ones

Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [6]:

# define a bounding box in Tirana 2nd Zone
north, south, east, west = 41.3273, 41.32203, 19.80573, 19.81073

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")
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- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In[7]:
# define a point at the corner of the interested zone
location_point = (41.32411, 19.80756)

# create network from point, inside bounding box of N, S, E, W each 250 m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")

- Method #3, pass a lat-Ing point and network distance in meters{

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

In [8]:
# same point again, but create network only of nodes within 250m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network'")
fig, ax = ox.plot_graph(G, node_color="r"

Note the plot above shows the network within 500m (traveling distance along the network) from the
location_point. By default, the network_type parameter value is ‘all', meaning that we do not filter out
paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way
and you cannot travel the wrong direction down them. Thus, the 500m takes into account only those
nodes you can reach within 500m while only traveling in the allowed direction of the street. Instead
(below), we can specify network_type='walk’ to build a street network only of paths that walking is
allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 500m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In[9]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r"

169



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

- Method #4, pass an address and distance (bounding box or
network) in meters{

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network").

In[]:

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In [10]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Tirané, Tirana County, Albania", network_type="drive")

In[11]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Tirané, Tirana County, Albania",

{"city": "Tirang", "state™: "Albania"},

"Tirané, Albania",

]

G = ox.graph_from_place(places, truncate_by_edge=True)
In [12]:

# save to disk as GeoPackage file then plot
ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)
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- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In [13]:
# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")
# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif["NAME"] == "Mission")]
# polygon = mission_district["geometry"].iloc[0]

# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
- Method #7, load a .osm xml file{
In [14]:

# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true" network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph” (ie, if the graph were
undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [15]:
# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (41.32411, 19.80756)
G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)

In [16]:

# turn off strict mode and see what nodes we'd remove, in yellow

nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)

171


http://www.zillow.com/howto/api/neighborhood-boundaries.htm
file:///C:/Users/modeste/Desktop/Doc%20Word/04-simplify-graph-consolidate-nodes.ipynb

FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).

In [17]:

# simplify the network

G = ox.simplify_graph(G)

fig, ax = ox.plot_graph(G, node_color="r")

In [18]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge colors_by attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)

172



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

In[19]:
# highlight all parallel (multiple) edges
ec = ["gray" if k == 0 or u == v else "r" for u, v, k in G.edges(keys=True)]
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3
)

In [20]:
# highlight all one-way edges in the mission district network from earlier
ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]
fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)

- Part 4: saving networks to disk{
For more examples of saving and loading networks to/from disk, see this notebook.
In[21]:
# save street network as GeoPackage to work with in GIS
ox.save_graph_geopackage(G, filepath="./data/tirana_1st_zone_network.gpkg")
In [22]:

# save street network as GraphML file to work with later in OSMnx or networkx or gephi
ox.save_graphml(G, filepath="./data/tirana_1st_zone_network.graphml")

- Part 5: calculate basic network indicators{

In [23]:
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# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["streets_per_node_avg"]

Out[23]:
2.440944881889764
In this street network, the streets are ~16% more circuitous than the straight-lines paths would be.

For examples of analyzing street networks, see this example.

In [24]:
# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["intersection_count"]

Out[24]:
92
In [25]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

Out[25]:

200921.08920273493

In [26]:

ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)
Out[26]:

{'n" 127,
'm". 202,
'k_avg" 3.1811023622047245,
'edge_length_total': 9536.056999999995,
‘edge_length_avg': 47.20820297029701,
'streets_per_node_avg'": 2.440944881889764,
'streets_per_node_counts”: {0: 0, 1: 35, 2: 7, 3: 79, 4: 6},
'streets_per_node_proportions": {0: 0.0,
1: 0.2755905511811024,
2:0.05511811023622047,
3:0.6220472440944882,
4:0.047244094488188976},
'intersection_count": 92,
'street_length_total': 6986.805000000002,
'street_segment_count': 147,
'street_length_avg'": 47.52928571428573,
‘circuity_avg': 1.0972262808156323,
'self_loop_proportion': 0.006802721088435374,
‘clean_intersection_count': 49,
'node_density_km': 632.0889484719719,
'intersection_density _km': 457.8912067670978,
'edge_density_km': 47461.702690541606,
'street_density _km': 34773.875792352104,
‘clean_intersection_density km': 243.8768383868238}

In [27]:
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import pandas as pd
In [28]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way _int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way _int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[28]:
value
n 127
m 202
k_avg 3.181102
edge_length_total 9536.057
edge_length_avg 47.208203
streets_per_node_avg 2.440945
streets_per_node_counts {0:0,1:35,2:7,3:79, 4: 6}

streets_per_node_proportions {0: 0.0, 1: 0.2755905511811024, 2: 0.055118110...
intersection_count 92

street_length_total 6986.805
street_segment_count 147
street_length_avg 47.529286
circuity_avg 1.097663
self_loop_proportion 0.006803
node_density_km 632.088948
intersection_density_km 457.891207
edge_density km 47461.702691
street_density km 34773.875792
Oway_int_count 0
lway_int_count 35
2way_int_count 7
3way_int_count 79
4way_int_count 6
Oway_int_prop 0.0
lway_int_prop 0.275591
2way_int_prop 0.055118
3way_int_prop 0.622047
4way_int_prop 0.047244

In [29]:

import networkx as nx
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In [30]:
edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality™)

In[]:

In [31]:

# color edges in original graph with closeness centralities from line graph

ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)

In [32]:

# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length")
max_node, max_bhc = max(bc.items(), key=lambda x: x[1])
max_node, max_bc

out[32]:
(1854612498, 0.3895238095238095)

In [33]:
# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc")
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(
node_color=nc,
node_size=30,
node_zorder=2,
edge_linewidth=0.2,
edge_color="w",
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ANEKSI 7: KAMPIONI URBAN TIRANA 3

In [34]:
import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__version__

out[34]:
1.2.0'

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a "good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In [35]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In [36]:
# get the boundary polygon for Tirana, project it, and plot it
city = ox.geocode_to_gdf("Tirané, Tirana County, Albania™)
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")

In [37]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korcé, Korgé County, Albania",
"Tirané, Tirana County, Albania",

]

albania_place = ox.geocode_to_gdf(place_names)
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albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)

ax = albania_place.plot(fc="gray", ec="none")

_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt64Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

~

In [38]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf(["W51680778"], by_osmid=True)

Out[38]:
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NG 91 28 14 72 405 78 248 694 Marg ay tial
(19.8 arita
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19.81 ae
511 Re,
41.31 Njési
6... a..

- Part 2: download and model street networks{

OSMnx lets you download street network data and build topologically-corrected street networks,
project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a
more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the
examples below):

. a bounding box

. a lat-long point plus a distance

. an address plus a distance

. a place name or list of place names (to automatically geocode and get the boundary of)
. a polygon of the desired street network’s boundaries

. a .osm formatted xml file

You can also specify several different network types:

. 'drive’ - get drivable public streets (but not service roads)
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. 'drive_service' - get drivable streets, including service roads

. 'walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)

. 'bike' - get all streets and paths that cyclists can use

. all' - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)

. ‘all_private' - download all OSM streets and paths, including private-access ones
- Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [39]:
# define a bounding box in Tirana 5th Zone
north, south, east, west = 41.31851, 41.31351, 19.81080, 19.81580

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In [40]:
# define a point at the corner of the interested zone
location_point = (41.31623, 19.81333)

# create network from point, inside bounding box of N, S, E, W each 250 m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")

- Method #3, pass a lat-Ing point and network distance in meters{

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

In[41]:
# same point again, but create network only of nodes within 250m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network'")
fig, ax = ox.plot_graph(G, node_color="r"

Note the plot above shows the network within 250m (traveling distance along the network) from the
location_point. By default, the network_type parameter value is ‘all', meaning that we do not filter out
paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way
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and you cannot travel the wrong direction down them. Thus, the 250m takes into account only those
nodes you can reach within 250m while only traveling in the allowed direction of the street. Instead
(below), we can specify network_type='walk' to build a street network only of paths that walking is
allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 250m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In [42]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r")

- Method #4, pass an address and distance (bounding box or
network) in meters{

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network’).

In[]:

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In [43]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Tirang, Tirana County, Albania", network_type="drive")

In [44]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Tirang, Tirana County, Albania",

{"city": "Tirané", "state™: "Albania"},

"Tirané, Albania",

]

G = ox.graph_from_place(places, truncate_by edge=True)
In [45]:
# save to disk as GeoPackage file then plot

ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)

180



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In [46]:
# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")
# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif["NAME"] == "Mission™)]
# polygon = mission_district["geometry"].iloc[0]

# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
- Method #7, load a .osm xml fileJ
In [47]:

# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true” network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph” (ie, if the graph were
undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [48]:
# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (41.31623, 19.81333)
G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)

In [49]:

# turn off strict mode and see what nodes we'd remove, in yellow
nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)
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The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).
In [50]:

# simplify the network

G = ox.simplify_graph(G)

fig, ax = ox.plot_graph(G, node_color="r"

In [51]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge_colors_by_attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)
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In [52]:
# highlight all parallel (multiple) edges
ec =["gray" if k==0oru==velse "r" for u, v, k in G.edges(keys=True)]
fig, ax = ox.plot_graph(

)

In [53]:
# highlight all one-way edges in the mission district network from earlier
ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]
fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)
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- Part 4: saving networks to disk{
For more examples of saving and loading networks to/from disk, see this notebook.

In [54]:
# save street network as GeoPackage to work with in GIS
ox.save_graph_geopackage(G, filepath="./data/tirana_7th_zone_network.gpkg")

In [55]:

# save street network as GraphML file to work with later in OSMnx or networkx or gephi
ox.save_graphml(G, filepath="./data/tirana_7th_zone_network.graphml')

- Part 5: calculate basic network indicatorsf
In [56]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["'streets_per_node_avg"]

Out[56]:

2.4065040650406506

In this street network, the streets are ~16% more circuitous than the straight-lines paths would be.
For examples of analyzing street networks, see this example.

#I rc]:a[liﬂ]léte basic street network metrics and display average circuity

stats = ox.basic_stats(G)
stats["intersection_count"]

Out[57]:

91

In [58]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area

graph_area_m

Out[58]:
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199756.8623511094

In [59]:

ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)
Out[59]:

{'n": 123,

'm': 225,

'k_avg': 3.658536585365854,
'edge_length_total': 11036.64099999999,
'edge_length_avg": 49.05173777777774,
'streets_per_node_avg": 2.4065040650406506,
'streets_per_node_counts’: {0: 0, 1: 32, 2: 14, 3: 72, 4: 5},
'streets_per_node_proportions'; {0: 0.0,

1: 0.2601626016260163,
2:0.11382113821138211,

3: 0.5853658536585366,

4: 0.04065040650406504},

‘intersection_count": 91,

'street_length_total': 6801.886999999999,
'street_segment_count': 139,

'street_length_avg': 48.934438848920855,
‘circuity_avg': 1.0951048653762074,
'self_loop_proportion': 0.0,
‘clean_intersection_count': 50,
'node_density_km": 615.7485582838445,
'intersection_density_km'": 455.55381141325086,
'edge_density_km': 55250.37222801921,
'street_density _km': 34050.830193980684,
‘clean_intersection_density km'": 250.30429198530265}

In [60]:
import pandas as pd
In [61]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way_int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way_int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[61]:
value
n 123
m 225
k_avg 3.658537
edge_length_total 11036.641
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value
edge_length_avg 49.051738
streets_per_node_avg 2.406504

streets_per_node_counts
streets_per_node_proportions
intersection_count
street_length_total
street_segment_count
street_length_avg
circuity_avg
self _loop_proportion
node_density_km
intersection_density _km
edge_density_km
street_density_km
Oway_int_count
lway_int_count
2way_int_count
3way_int_count
4way _int_count
Oway_int_prop
lway_int_prop
2way_int_prop
3way_int_prop
4way _int_prop
In [62]:

import networkx as nx

In [63]:

{0:0,1:32,2:14,3: 72, 4: 5}
{0: 0.0, 1: 0.2601626016260163, 2: 0.113821138...

91

6801.887

139
48.934439
1.095734

0.0
615.748558
455.553811
55250.372228
34050.830194
0

32

14

72

5

0.0

0.260163
0.113821
0.585366
0.04065

edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality")

In[]:
In [64]:

# color edges in original graph with closeness centralities from line graph
ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)
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In [65]:
# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length")
max_node, max_bc = max(bc.items(), key=lambda x: x[1])
max_node, max_hc

Out[65]:
(258158441, 0.2951497087115567)
In [66]:

# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc™)
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(
G,
node_color=nc,
node_size=30,
node_zorder=2,
edge_linewidth=0.2,
edge_color="w",
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ANEKSI 8: KAMPIONI URBAN TIRANA 4

In [34]:
import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__version__

out[34]:
1.2.0'

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a "good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In [35]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In [36]:
# get the boundary polygon for Tirana, project it, and plot it
city = ox.geocode_to_gdf("Tirané, Tirana County, Albania™)
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")

In [37]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korcé, Korgé County, Albania",
"Tirané, Tirana County, Albania",

]

albania_place = ox.geocode_to_gdf(place_names)
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albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)

ax = albania_place.plot(fc="gray", ec="none")

_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt641Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

~

In [38]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf(["W173567512"], by_osmid=True)

Out[38]:
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- Part 2: download and model street networks{

OSMnx lets you download street network data and build topologically-corrected street networks,
project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a
more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the
examples below):

. a bounding box

. a lat-long point plus a distance

. an address plus a distance

. a place name or list of place names (to automatically geocode and get the boundary of)
. a polygon of the desired street network's boundaries

. a .osm formatted xml file

189


file:///C:/Users/modeste/Desktop/Doc%20Word/03-graph-place-queries.ipynb

FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

You can also specify several different network types:

. 'drive’ - get drivable public streets (but not service roads)
. 'drive_service' - get drivable streets, including service roads

. 'walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)

. 'bike' - get all streets and paths that cyclists can use

. all' - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)

. ‘all_private' - download all OSM streets and paths, including private-access ones
- Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [39]:
# define a bounding box in Tirana 2nd Zone
north, south, east, west = 41.372, 41.3422, 19.8165, 19.8215

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In [40]:
# define a point at the corner of the interested zone
location_point = (41.34481, 19.81889)

# create network from point, inside bounding box of N, S, E, W each 250 m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")

- Method #3, pass a lat-Ing point and network distance in metersq

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

In[41]:
# same point again, but create network only of nodes within 250m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network"")
fig, ax = ox.plot_graph(G, node_color="r")

Note the plot above shows the network within 500m (traveling distance along the network) from the

location_point. By default, the network_type parameter value is 'all', meaning that we do not filter out

paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way

and you cannot travel the wrong direction down them. Thus, the 500m takes into account only those

nodes you can reach within 500m while only traveling in the allowed direction of the street. Instead

(below), we can specify network_type='walk' to build a street network only of paths that walking is
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allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 500m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In [42]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r")

- Method #4, pass an address and distance (bounding box or
network) in meters{

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network’).

In[]:
- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In [43]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Tirang, Tirana County, Albania", network_type="drive")

In [44]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Tirané, Tirana County, Albania",

{"city": "Tirang", "state™: "Albania"},

"Tirané, Albania",

]

G = ox.graph_from_place(places, truncate_by edge=True)
In [45]:
# save to disk as GeoPackage file then plot

ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)
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- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In [46]:
# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")
# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif("NAME"] == "Mission")]
# polygon = mission_district["geometry"].iloc[0]

# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
- Method #7, load a .osm xml file{
In [47]:

# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true" network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph” (ie, if the graph were
undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [48]:
# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (41.34481, 19.81889)
G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)

In [49]:

# turn off strict mode and see what nodes we'd remove, in yellow

nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)
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The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).
In [50]:

# simplify the network

G = ox.simplify_graph(G)

fig, ax = ox.plot_graph(G, node_color="r")

In [51]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge colors_by_attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)
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In [52]:
# highlight all parallel (multiple) edges
ec =["gray" if k ==0oru==velse "r" for u, v, k in G.edges(keys=True)]
fig, ax = ox.plot_graph(

)

In [53]:
# highlight all one-way edges in the mission district network from earlier
ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]
fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)
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- Part 4: saving networks to disk{
For more examples of saving and loading networks to/from disk, see this notebook.

In [54]:
# save street network as GeoPackage to work with in GIS
ox.save_graph_geopackage(G, filepath="./data/tirana_1st_zone_network.gpkg")

In [55]:

# save street network as GraphML file to work with later in OSMnx or networkx or gephi
ox.save_graphml(G, filepath="./data/tirana_1st_zone_network.graphmI")

- Part 5: calculate basic network indicators{
In [56]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["streets_per_node_avg"]

Out[56]:
2.310344827586207
In this street network, the streets are ~16% more circuitous than the straight-lines paths would be.

For examples of analyzing street networks, see this example.

In [57]:
# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["intersection_count"]

Out[57]:
40
In [58]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

Out[58]:
165112.55689852944

In [59]:
ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)

Out[59]:
{'n": 58,

'm": 124,

'k_avg': 4.275862068965517,
'edge_length_total': 8295.032,
'edge_length_avg": 66.89541935483871,
'streets_per_node_avg": 2.310344827586207,
'streets_per_node_counts": {0: 0, 1: 18, 2: 7, 3: 30, 4: 3},
'streets_per_node_proportions': {0: 0.0,

1: 0.3103448275862069,

2: 0.1206896551724138,
3:0.5172413793103449,
4:0.05172413793103448},
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‘intersection_count": 40,

'street_length_total': 4147.515999999999,
'street_segment_count'": 62,

'street_length_avg': 66.8954193548387,
‘circuity_avg": 1.039537950556496,
'self_loop_proportion'; 0.0,
‘clean_intersection_count": 29,
'node_density_km': 351.2755243421257,
'intersection_density _km': 242.2589823049143,
‘edge_density_km': 50238.65026266744,
'street_density _km'": 25119.325131333717,
‘clean_intersection_density km'" 175.63776217106286}

In [60]:
import pandas as pd

In [61]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way_int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way_int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value™)).round(3)

Out[61]:
value
n 58
m 124
k_avg 4.275862
edge_length_total 8295.032
edge_length_avg 66.895419
streets_per_node_avg 2.310345
streets_per_node_counts {0:0,1:18,2:7,3: 30, 4: 3}

streets_per_node_proportions {0: 0.0, 1: 0.3103448275862069, 2: 0.120689655...
intersection_count 40

street_length_total 4147516
street_segment_count 62
street_length_avg 66.895419
circuity_avg 1.040454
self_loop_proportion 0.0
node_density_km 351.275524
intersection_density _km 242.258982
edge_density km 50238.650263
street_density _km 25119.325131
Oway_int_count 0
lway_int_count 18
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value

2way_int_count 7
3way_int_count 30

4way _int_count 3
Oway_int_prop 0.0
lway_int_prop 0.310345
2way_int_prop 0.12069
3way_int_prop 0.517241
4way_int_prop 0.051724
In [62]:

import networkx as nx

In [63]:

edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality")

In[]:

In [64]:

# color edges in original graph with closeness centralities from line graph

ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)

In [65]:

# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length™)
max_node, max_bc = max(bc.items(), key=lambda x: x[1])
max_node, max_bc

Out[65]:
(1843585017, 0.47117794486215536)

In [66]:
# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc")
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(
node_color=nc,
node_size=30,
node_zorder=2,
edge_linewidth=0.2,
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edge_color="w",

)

ANEKSI 9: KAMPIONI URBAN TIRANA 5

In[1]:
import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__version__

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\_compat.py:111: UserWarning: The Sh
apely GEOS version (3.10.2-CAPI-1.16.0) is incompatible with the GEOS version PyGEOS was compi
led with (3.10.1-CAPI-1.16.0). Conversions between both will be slow.

warnings.warn(

Out[1]:
'1.2.0'

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a "good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In[2]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In[3]:
# get the boundary polygon for Tirana, project it, and plot it
city = ox.geocode_to_gdf("Tirang, Tirana County, Albania")
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")
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In [4]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korgé, Korgé County, Albania",
"Tirané, Tirana County, Albania",
]
albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)
ax = albania_place.plot(fc="gray", ec="none")
_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt64Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

~

In [5]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf(["'W472066493"], by_osmid=True)

Out[5]:
bbo 0s
bbo bbo Dbbo x_ m_ displ imp
geom xn xS xe wes plac typ osm ay n cla orta
etry orth outh ast t eid e _id lat  lon ame ss type nce

0 LINE 413 413 19. 19. 205 wa 472 41. 19. Porc hig livin 0.1
STRI 446 436 844 843 649 vy 066 343 843 elani, hw g_st

NG 31 01 34 004 249 493 927 421 Njési ay reet
(19.8 a

4300 Bash

41.34 kiake

360, Nr.

19.84 4,

342 Shko

199



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

bbo 0S
bbo bbo bbo x_ m_ displ imp
geom XxXn XS xe wes plac typ osm ay_ n cla orta
etry orth outh ast t eid e id lat  lon ame ss type nce
41.34 6,
3. Tir...

- Part 2: download and model street networks{

OSMnx lets you download street network data and build topologically-corrected street networks,
project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a
more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the
examples below):

. a bounding box

. a lat-long point plus a distance

. an address plus a distance

. a place name or list of place names (to automatically geocode and get the boundary of)
. a polygon of the desired street network's boundaries

. a .osm formatted xml file

You can also specify several different network types:

. 'drive’ - get drivable public streets (but not service roads)
. 'drive_service' - get drivable streets, including service roads

. 'walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)

. 'bike' - get all streets and paths that cyclists can use

. ‘all" - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)

. ‘all_private' - download all OSM streets and paths, including private-access ones
- Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [6]:
# define a bounding box in Tirana 5th Zone
north, south, east, west = 41.3462, 41.3412, 19.8409, 19.8459

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In[7]:
# define a point at the corner of the interested zone
location_point = (41.34393, 19.84344)

# create network from point, inside bounding box of N, S, E, W each 250 m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")
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- Method #3, pass a lat-Ing point and network distance in meters{

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

In [8]:
# same point again, but create network only of nodes within 250m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network'")
fig, ax = ox.plot_graph(G, node_color="r")

Note the plot above shows the network within 500m (traveling distance along the network) from the
location_point. By default, the network_type parameter value is ‘all', meaning that we do not filter out
paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way
and you cannot travel the wrong direction down them. Thus, the 500m takes into account only those
nodes you can reach within 500m while only traveling in the allowed direction of the street. Instead
(below), we can specify network_type='walk’ to build a street network only of paths that walking is
allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 500m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In[9]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r"

- Method #4, pass an address and distance (bounding box or
network) in meters{

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network").

In[]:
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- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In [10]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Tirané, Tirana County, Albania", network_type="drive")

In[11]:
# you can also pass multiple places as a mixed list of strings and/or dicts
places = [
"Tirané, Tirana County, Albania",
{"city": "Tirang", "state™: "Albania"},
"Tirané, Albania",

]

G = ox.graph_from_place(places, truncate_by_edge=True)

In [12]:

# save to disk as GeoPackage file then plot

ox.save_graph_geopackage(G)

fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)

- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In [13]:

# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")

# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif("NAME"] == "Mission")]
# polygon = mission_district["geometry"].iloc[0]

# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
- Method #7, load a .osm xml file{

In [14]:
# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true™ network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph" (ie, if the graph were
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undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [15]:

# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (41.34393, 19.84344)
G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)

In [16]:

# turn off strict mode and see what nodes we'd remove, in yellow
nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)

The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).

In [17]:

# simplify the network

G = ox.simplify_graph(G)

fig, ax = ox.plot_graph(G, node_color="r")

In [18]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge colors_by attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)
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In [19]:
# highlight all parallel (multiple) edges
ec = ["gray" if k ==0 or u == v else "r" for u, v, k in G.edges(keys=True)]
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3
)

In [20]:
# highlight all one-way edges in the mission district network from earlier
ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]
fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)

£
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- Part 4: saving networks to disk{
For more examples of saving and loading networks to/from disk, see this notebook.

In [21]:
# save street network as GeoPackage to work with in GIS
ox.save_graph_geopackage(G, filepath="./data/tirana_5th_zone_network.gpkg")

In [22]:

# save street network as GraphML file to work with later in OSMnx or networkx or gephi
ox.save_graphml(G, filepath="./data/tirana_5th_zone_network.graphmlI")

- Part 5: calculate basic network indicators{

In [23]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)

stats["streets_per_node_avg"]

Out[23]:
2.6595744680851063

In this street network, the streets are ~16% more circuitous than the straight-lines paths would be.

For examples of analyzing street networks, see this example.

In [24]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)

stats["intersection_count"]

Out[24]:
114
In [25]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

out[25]:
202851.51255576385

In [26]:
ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)

Out[26]:
{'n"; 141,

'm': 342,

'k_avg': 4.851063829787234,
‘edge_length_total': 13771.099000000011,
‘edge_length_avg'": 40.26637134502927,
'streets_per_node_avg'": 2.6595744680851063,
'streets_per_node_counts’: {0: 0, 1: 27, 2: 10, 3: 88, 4: 16},
'streets_per_node_proportions': {0: 0.0,

1: 0.19148936170212766,

2: 0.07092198581560284,
3:0.624113475177305,
4:0.11347517730496454},
‘intersection_count': 114,

'street_length_total': 7267.103999999999,
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'street_segment_count': 180,

'street_length_avg'": 40.3728,

‘circuity_avg" 1.112994174219338,
'self_loop_proportion'; 0.011111111111111112,
‘clean_intersection_count": 41,

'node_density_km': 695.0897147549695,
'intersection_density _km': 561.9874289508264,
‘edge_density_km': 67887.58351611668,
'street_density _km': 35824.74642875671,
‘clean_intersection_density km' 202.1182858507358}

In [27]:
import pandas as pd

In [28]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way_int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way_int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[28]:
value
n 141
m 342
k_avg 4.851064
edge_length_total 13771.099
edge_length_avg 40.266371
streets_per_node_avg 2.659574
streets_per_node_counts {0:0, 1: 27, 2: 10, 3: 88, 4: 16}

streets_per_node_proportions {0: 0.0, 1: 0.19148936170212766, 2: 0.07092198...
intersection_count 114

street_length_total 7267.104
street_segment_count 180
street_length_avg 40.3728
circuity_avg 1.113353
self_loop_proportion 0.011111
node_density_km 695.089715
intersection_density _km 561.987429
edge_density km 67887.583516
street_density _km 35824.746429
Oway_int_count 0
lway_int_count 27
2way_int_count 10
3way_int_count 88
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value
4way _int_count 16
Oway_int_prop 0.0
lway_int_prop 0.191489
2way_int_prop 0.070922
3way_int_prop 0.624113
4way_int_prop 0.113475

In [29]:
import networkx as nx

In [30]:

edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality™)

In[]:

In [31]:

# color edges in original graph with closeness centralities from line graph

ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)

In [32]:
# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length™)
max_node, max_bc = max(bc.items(), key=lambda x: x[1])
max_node, max_hc

Out[32]:
(1854591702, 0.30041109969167523)
In [33]:

# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc")
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(
G,
node_color=nc,
node_size=30,
node_zorder=2,
edge_linewidth=0.2,
edge_color="w",
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ANEKSI 10: KAMPIONI URBAN TIRANA 6

In [34]:
import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__version__

out[34]:
1.2.0

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a "good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In [35]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In [36]:
# get the boundary polygon for Tirana, project it, and plot it
city = ox.geocode_to_gdf("Tirané, Tirana County, Albania™)
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")
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In [37]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korcé, Korgé County, Albania",
"Tirané, Tirana County, Albania",
]
albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)
ax = albania_place.plot(fc="gray", ec="none")
_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt64Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

-

In [38]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf(["'W175334841"], by _osmid=True)

Out[38]:
bbo 0s
bbo bbo bbo x_ m_ displ imp
geom xn xS xe wes plac typ osm ay n cla orta
etry orth outh ast t eid e _id lat  lon ame ss type nce
0 LINE 413 413 19. 19. 142 wa 175 41. 19. Rrug hig livin 0.1
STRI 349 342 828 827 483 vy 334 334 828 a hw g_st
NG 52 48 657 542 649 841 675 023 Haxh ay reet
(19.8 i
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bbo 0s

bbo bbo bbo x_ m_ displ imp
geom Xxn xs xe wes plac typ osm ay n cla orta
etry orth  outh ast t eid e _id  lat lon ame ss type nce
2866 Sina,
41.33 Medr
495, eseja
19.82 ,
827 Njési
41.33 a
4... Bash

kiake

- Part 2: download and model street networks{

OSMnx lets you download street network data and build topologically-corrected street networks,
project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a
more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the
examples below):

. a bounding box

. a lat-long point plus a distance

. an address plus a distance

. a place name or list of place names (to automatically geocode and get the boundary of)
. a polygon of the desired street network's boundaries

. a .osm formatted xml file

You can also specify several different network types:

. 'drive’ - get drivable public streets (but not service roads)
. 'drive_service' - get drivable streets, including service roads

. 'walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)

. 'bike' - get all streets and paths that cyclists can use

. ‘all' - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)

. ‘all_private' - download all OSM streets and paths, including private-access ones
- Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [39]:
# define a bounding box in Tirana 5th Zone
north, south, east, west = 41.33735, 41.33235, 19.82592, 19.83092

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In [40]:
# define a point at the corner of the interested zone
location_point = (41.33481, 19.82822)
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# create network from point, inside bounding box of N, S, E, W each 250 m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")

- Method #3, pass a lat-Ing point and network distance in meters{

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

In [41]:

# same point again, but create network only of nodes within 250m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network")

fig, ax = ox.plot_graph(G, node_color="r")

Note the plot above shows the network within 500m (traveling distance along the network) from the
location_point. By default, the network_type parameter value is ‘all', meaning that we do not filter out
paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way
and you cannot travel the wrong direction down them. Thus, the 500m takes into account only those
nodes you can reach within 500m while only traveling in the allowed direction of the street. Instead
(below), we can specify network_type='walk' to build a street network only of paths that walking is
allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 500m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In [42]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r")
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- Method #4, pass an address and distance (bounding box or
network) in metersq

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network’).

In[]:

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In [43]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Tirang, Tirana County, Albania", network_type="drive")

In [44]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Tirané, Tirana County, Albania",

{"city": "Tirané", "state": "Albania"},

"Tirané, Albania",

]

G = ox.graph_from_place(places, truncate_by edge=True)
In [45]:

# save to disk as GeoPackage file then plot
ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)

- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In [46]:
# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")
# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif("NAME"] == "Mission")]
# polygon = mission_district["geometry"].iloc[0]

# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
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- Method #7, load a .osm xml file{

In [47]:
# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true" network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph" (ie, if the graph were
undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [48]:

# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (41.33481, 19.82822)
G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)

In [49]:

# turn off strict mode and see what nodes we'd remove, in yellow
nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)

The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).
In [50]:
# simplify the network
G = ox.simplify_graph(G)
fig, ax = ox.plot_graph(G, node_color="r")

213


file:///C:/Users/modeste/Desktop/Doc%20Word/04-simplify-graph-consolidate-nodes.ipynb

FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

In [51]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge colors_by attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)

In [52]:
# highlight all parallel (multiple) edges
ec = ["gray" if k ==0or u==v else "r" for u, v, k in G.edges(keys=True)]

fig, ax = ox.plot_graph(

)

In [53]:

# highlight all one-way edges in the mission district network from earlier

ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]

fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)
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- Part 4: saving networks to disk{
For more examples of saving and loading networks to/from disk, see this notebook.

In [54]:
# save street network as GeoPackage to work with in GIS
ox.save_graph_geopackage(G, filepath="./data/tirana_6th_zone_network.gpkg")

In [55]:

# save street network as GraphML file to work with later in OSMnx or
networkx or gephi
ox.save_graphml(G, filepath="./data/tirana_6th_zone_network.graphmlI")

- Part 5: calculate basic network indicators{

In [56]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["streets_per_node_avg"]

Out[56]:
2.3484848484848486

In this street network, the streets are ~16% more circuitous than the straight-lines paths would be.

For examples of analyzing street networks, see this example.

In [57]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)

stats["intersection_count"]

Out[57]:
93

In [58]:

G_proj = ox.project_graph(G)
nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

Out[58]:
226414.96671061593

In [59]:
ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)

Out[59]:
{'n"; 132,

'm": 219,

'k_avg': 3.3181818181818183,
'edge_length_total': 9248.676000000005,
'edge_length_avg'": 42.231397260273994,
'streets_per_node_avg": 2.3484848484848486,
'streets_per_node_counts’: {0: 0, 1: 39, 2: 14, 3: 73, 4: 6},
'streets_per_node_proportions': {0: 0.0,

1: 0.29545454545454547

2: 0.10606060606060606,

3: 0.553030303030303,

4: 0.045454545454545456}%,
‘intersection_count": 93,

'street_length_total': 6135.543999999998,
'street_segment_count': 144,
'street_length_avg": 42.60794444444443,
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‘circuity_avg' 1.051143199461809,
'self_loop_proportion': 0.006944444444444444,
‘clean_intersection_count": 53,

'node_density_km': 583.0003286342418,
‘intersection_density _km': 410.7502315377613,
‘edge_density_km': 40848.34202599718,
'street_density _km'; 27098.667942044314,
‘clean_intersection_density km': 234.0834652849607}

In [60]:
import pandas as pd

In [61]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way _int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way_int_prop".format(k)] = proportion

# delete the no longer needed dict elements

# del stats["streets_per_node_counts"]

# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[61]:
value
n 132
m 219
k_avg 3.318182
edge_length_total 9248.676
edge_length_avg 42.231397
streets_per_node_avg 2.348485
streets_per_node_counts {0:0,1:39,2:14,3: 73, 4: 6}

streets_per_node_proportions {0: 0.0, 1: 0.29545454545454547, 2: 0.10606060...
intersection_count 93

street_length_total 6135.544
street_segment_count 144
street_length_avg 42.607944
circuity_avg 1.051589
self_loop_proportion 0.006944
node_density_km 583.000329
intersection_density_km 410.750232
edge_density km 40848.342026
street_density km 27098.667942
Oway_int_count 0
lway_int_count 39
2way_int_count 14
3way_int_count 73
4way_int_count 6
Oway_int_prop 0.0
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value

lway _int_prop 0.295455
2way_int_prop 0.106061
3way_int_prop 0.55303
4way_int_prop 0.045455

In [62]:

import networkx as nx

In [63]:

edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality")

In[]:
In [64]:
# color edges in original graph with closeness centralities
from line graph
ec = ox.plot.get_edge colors_by_attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)

In [65]:

# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length")
max_node, max_bc = max(bc.items(), key=lambda x: x[1])
max_node, max_bc

Out[65]:
(1851757540, 0.3470346447445684)

In [66]:
# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc")
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(

G,

node_color=nc,

node_size=30,

node_zorder=2,

edge_linewidth=0.2,

edge_color="w",
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ANEKSI 11: KAMPIONI URBAN TIRANA 7

In[1]:
import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__version__

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\ _compat.py:111: UserWarning: The Sh
apely GEOS version (3.10.2-CAPI-1.16.0) is incompatible with the GEOS version PyGEOS was compi
led with (3.10.1-CAPI-1.16.0). Conversions between both will be slow.

warnings.warn(

Out[1]:
'1.2.0'

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a ""good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In[2]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In [3]:
# get the boundary polygon for Tirana, project it, and plot it
city = ox.geocode_to_gdf("Tirang, Tirana County, Albania™)
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")
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In [4]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korcé, Korgé County, Albania",
"Tirané, Tirana County, Albania",
]
albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)
ax = albania_place.plot(fc="gray", ec="none")
_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt641Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

-

In [5]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf(["W174799623"], by _osmid=True)

Out[5]:

bbo bbo bbo bbo 0S displ imp
geom X n Xso xe xw plac m_t osm ay n cla ty orta
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STRI 473 467 833 297 216 vy 799 347 831 a hw tia
NG 06 82 006 11 406 623 054 428 Ram ay ry
(19.8 Sadri
2971 a,
41.34 Allia
678, S,
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- Part 2: download and model street networks{

OSMnx lets you download street network data and build topologically-corrected street networks,
project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a
more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the
examples below):

. a bounding box

. a lat-long point plus a distance

. an address plus a distance

. a place name or list of place names (to automatically geocode and get the boundary of)
. a polygon of the desired street network's boundaries

. a .osm formatted xml file

You can also specify several different network types:

. 'drive’ - get drivable public streets (but not service roads)
. 'drive_service' - get drivable streets, including service roads

. 'walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)

. 'bike' - get all streets and paths that cyclists can use

. ‘all" - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)

. ‘all_private' - download all OSM streets and paths, including private-access ones
- Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [6]:
# define a bounding box in Tirana 5th Zone
north, south, east, west = 41.3492, 41.3442, 19.8280, 19.8330

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In[7]:
# define a point at the corner of the interested zone
location_point = (41.34694, 19.83074)

# create network from point, inside bounding box of N, S, E, W each 250 m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")

- Method #3, pass a lat-Ing point and network distance in meters{

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

220


file:///C:/Users/modeste/Desktop/Doc%20Word/03-graph-place-queries.ipynb

FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

In [8]:
# same point again, but create network only of nodes within 250m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network'")
fig, ax = ox.plot_graph(G, node_color="r")

Note the plot above shows the network within 250m (traveling distance along the network) from the
location_point. By default, the network_type parameter value is ‘all', meaning that we do not filter out
paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way
and you cannot travel the wrong direction down them. Thus, the 250m takes into account only those
nodes you can reach within 250m while only traveling in the allowed direction of the street. Instead
(below), we can specify network_type='walk' to build a street network only of paths that walking is
allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 250m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In[9]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r"

- Method #4, pass an address and distance (bounding box or
network) in meters{

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network").

In[]:

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In [10]:
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# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Tirané, Tirana County, Albania", network_type="drive")

In [11]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Tirané, Tirana County, Albania",

{"city": "Tirang", "state™: "Albania"},

"Tirané, Albania",

]

G = ox.graph_from_place(places, truncate_by edge=True)
In [12]:

# save to disk as GeoPackage file then plot
ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)

- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In [13]:
# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")
# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif["NAME"] == "Mission")]
# polygon = mission_district["geometry"].iloc[0]

# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
- Method #7, load a .osm xml file{
In [14]:

# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true" network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph" (ie, if the graph were
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undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [15]:
# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (41.34694, 19.83074)
G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)

In [16]:

# turn off strict mode and see what nodes we'd remove, in yellow
nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)

The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).
In [17]:

# simplify the network

G = ox.simplify_graph(G)

fig, ax = ox.plot_graph(G, node_color="r")

In [18]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge_colors_by_attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)
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In [19]:
# highlight all parallel (multiple) edges
ec = ["gray" if k ==0 or u == v else "r" for u, v, k in G.edges(keys=True)]
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)

In [20]:
# highlight all one-way edges in the mission district network from earlier
ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]
fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)

- Part 4: saving networks to disk{
For more examples of saving and loading networks to/from disk, see this notebook.

In[21]:
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# save street network as GeoPackage to work with in GIS
ox.save_graph_geopackage(G, filepath="./data/tirana_8th_zone_network.gpkg")

In [22]:

# save street network as GraphML file to work with later in OSMnx or networkx or gephi
ox.save_graphml(G, filepath="./data/tirana_8th_zone_network.graphmlI")

- Part 5: calculate basic network indicators{
In [23]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["streets_per_node_avg"]

Out[23]:
2.227272727272727

In this street network, the streets are ~16% more circuitous than the straight-lines paths would be.

For examples of analyzing street networks, see this example.

In [24]:
# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["intersection_count"]

Out[24]:
53
In [25]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

out[25]:
203376.95764670984

In [26]:
ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)

Out[26]:
{'n": 88,

'm": 151,

'k_avg': 3.4318181818181817,
'edge_length_total': 8690.673000000003,
'edge_length_avg": 57.55412582781459,
'streets_per_node_avq'": 2.227272727272727,
'streets_per_node_counts’: {0: 0, 1: 35, 2: 5, 3: 41, 4: 7},
'streets_per_node_proportions': {0: 0.0,

1: 0.3977272727272721,
2:0.0568181818181818186,

3: 0.4659090909090909,
4:0.07954545454545454},
‘intersection_count": 53,

'street_length_total': 5110.607999999999,
'street_segment_count": 91,
'street_length_avg": 56.16052747252746,
‘circuity_avg" 1.0302360263387815,
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'self_loop_proportion': 0.0,

‘clean_intersection_count': 34,

'node_density_km': 432.6940525527309,
‘intersection_density _km': 260.599827105622,
‘edge_density_km'": 42731.846815688645,
'street_density _km': 25128.746437822803,
‘clean_intersection_density km': 167.17724757719148}

In [27]:
import pandas as pd
In [28]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way_int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way _int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"”]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[28]:
value
n 88
m 151
k_avg 3.431818
edge_length_total 8690.673
edge_length_avg 57.554126
streets_per_node_avg 2.227273
streets_per_node_counts {0:0,1:35,2:5,3:41,4: 7}

streets_per_node_proportions  {0: 0.0, 1: 0.3977272727272727, 2: 0.056818181...
intersection_count 53

street_length_total 5110.608
street_segment_count 91
street_length_avg 56.160527
circuity_avg 1.030347
self_loop_proportion 0.0
node_density_km 432.694053
intersection_density _km 260.599827
edge_density km 42731.846816
street_density km 25128.746438
Oway_int_count 0
lway_int_count 35
2way_int_count 5
3way_int_count 41
4way_int_count 7
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value
Oway_int_prop 0.0
lway _int_prop 0.397727
2way_int_prop 0.056818
3way_int_prop 0.465909
4way_int_prop 0.079545

In [29]:
import networkx as nx

In [30]:

edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality™)

In[]:
In [31]:

# color edges in original graph with closeness centralities from line graph
ec = ox.plot.get_edge_colors_by_attr(G, "edge_centrality”, cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)

In [32]:
# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length")
max_node, max_bc = max(bc.items(), key=lambda x: x[1])
max_node, max_bc

Out[32]:
(1854582810, 0.39067094359796845)
In [33]:

# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc")
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(
node_color=nc,
node_size=30,
node_zorder=2,
edge_linewidth=0.2,
edge_color="w",
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ANEKSI 12: KAMPIONI URBAN FIER 1

In [35]:
import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__version__

Out[35]:
'1.2.00

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a "good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In [36]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In [37]:
# get the boundary polygon for Fier, project it, and plot it
city = ox.geocode_to_gdf("Fier, Fier, Albania™)
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none"
_ = ax.axis("off")

228


https://osmnx.readthedocs.io/en/stable/osmnx.html#module-osmnx.settings
file:///C:/Users/modeste/Desktop/Doc%20Word/03-graph-place-queries.ipynb

FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

In [38]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korgé, Korgé County, Albania",
"Tirané, Tirana County, Albania",
]
albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)
ax = albania_place.plot(fc="gray", ec="none")
_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt64Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

~

In [39]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf([ "W176156310"], by_osmid=True)

Out[39]:
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- Part 2: download and model street networks{

OSMnx lets you download street network data and build topologically-corrected street networks,
project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a
more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the
examples below):

. a bounding box

. a lat-long point plus a distance

. an address plus a distance

. a place name or list of place names (to automatically geocode and get the boundary of)
. a polygon of the desired street network's boundaries

. a .osm formatted xml file

You can also specify several different network types:

. 'drive’ - get drivable public streets (but not service roads)
. 'drive_service' - get drivable streets, including service roads

. ‘walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)

. 'bike' - get all streets and paths that cyclists can use

. ‘all' - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)

. ‘all_private' - download all OSM streets and paths, including private-access ones
- Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [40]:
# define a bounding box in Fieri
north, south, east, west = 40.73549, 40.73049, 19.55935, 19.56435

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In [41]:
# define a point at the corner of the interested zone
location_point = (40.73270, 19.56222)

# create network from point, inside bounding box of N, S, E, W each 1000m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")
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- Method #3, pass a lat-Ing point and network distance in meters{

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

In [42]:
# same point again, but create network only of nodes within 250m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network")
fig, ax = ox.plot_graph(G, node_color="r")

Note the plot above shows the network within 500m (traveling distance along the network) from the
location_point. By default, the network_type parameter value is ‘all', meaning that we do not filter out
paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way
and you cannot travel the wrong direction down them. Thus, the 500m takes into account only those
nodes you can reach within 500m while only traveling in the allowed direction of the street. Instead
(below), we can specify network_type='walk' to build a street network only of paths that walking is
allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 500m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In [43]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r")

- Method #4, pass an address and distance (bounding box or
network) in meters{

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network’).

In [44]:
# network from address, including only nodes within 1km along the network from the address
G = ox.graph_from_address(
address="Rruga Thoma Kopage, 29 Néntori, Sheq i VVogél, Fier, Bashkia Fier, Fier County, Southern
Albania, 9304, Albania",
dist=250,
dist_type="network",
network_type="drive",

)
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# you can project the network to UTM (zone calculated automatically)
G_projected = ox.project_graph(G)

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In [45]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Fier, Fier, Albania", network_type="drive")

In [46]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Fier, Fier, Albania",

{"city™: "Fier", "state™; "Albania"},

"Fier, Albania",

]

G = ox.graph_from_place(places, truncate_by_edge=True)
In [47]:

# save to disk as GeoPackage file then plot
ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)

- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In [48]:
# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")
# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif["NAME"] == "Mission")]
# polygon = mission_district["geometry"].iloc[0]
# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
- Method #7, load a .osm xml file{

In [49]:
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# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true" network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph" (ie, if the graph were
undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [50]:
# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (40.73270, 19.56222)
G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)

In [51]:

# turn off strict mode and see what nodes we'd remove, in yellow
nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)

The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).
In [52]:

# simplify the network

G = ox.simplify_graph(G)

fig, ax = ox.plot_graph(G, node_color="r"
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In [53]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge_colors_by_attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(

)

In [54]:
# highlight all parallel (multiple) edges
ec = ["gray" if k== 0 oru == v else "r" for u, v, k in G.edges(keys=True)]
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)

234



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

In [55]:
# highlight all one-way edges in the mission district network from earlier
ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]
fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)

L

- Part 4: saving networks to disk{

For more examples of saving and loading networks to/from disk, see this notebook.
In [56]:

# save street network as GeoPackage to work with in GIS

ox.save_graph_geopackage(G, filepath="./data/comunists_zone_network.gpkg")

In [57]:

# save street network as GraphML file to work with later in OSMnx or networkx or gephi
ox.save_graphml(G, filepath="./data/comunists_zone_network.graphml|")

- Part 5: calculate basic network indicators{
In [58]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["streets_per_node_avg"]

Out[58]:
2.75
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In this street network, the streets are ~16% more circuitous than the straight-lines paths would be.

For examples of analyzing street networks, see this example.

In [59]:
# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["intersection_count"]

Out[59]:
40
In [60]:

G_proj = ox.project_graph(G)

nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m

Out[60]:

203391.186407108

In [61]:

ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)
Out[61]:

{'n": 44,

'm" 111,

'k_avg': 5.045454545454546,
‘edge_length_total': 9175.076999999997,
‘edge_length_avg': 82.65835135135133,
'streets_per_node_avg": 2.75,
'streets_per_node_counts": {0: 0, 1: 4, 2: 6, 3: 31, 4: 3},
'streets_per_node_proportions': {0: 0.0,

1: 0.09090909090909091,

2: 0.13636363636363635,

3: 0.7045454545454546,
4:0.06818181818181818},
‘intersection_count'": 40,

'street_length_total': 4612.749999999999,
'street_segment_count': 56,

'street_length_avg': 82.3705357142857,
‘circuity_avg': 1.0786256193121035,
'self_loop_proportion': 0.0,
‘clean_intersection_count'": 32,
'node_density_km'": 216.33189115643168,
'intersection_density _km': 196.6653555967561,
'edge_density_km': 45110.49452081544,
'street_density_km': 22679.202975723412,
‘clean_intersection_density km': 157.33228447740487}

In [62]:

import pandas as pd

In [63]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)
for k, count in stats["streets_per_node_counts"].items():
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stats["{}way _int_count".format(k)] = count
for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way _int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[63]:
value
n 44
m 111
k_avg 5.045455
edge_length_total 9175.077
edge_length_avg 82.658351
streets_per_node_avg 2.75
streets_per_node_counts {0:0,1:4,2:6,3:31,4: 3}

streets_per_node_proportions  {0: 0.0, 1: 0.09090909090909091, 2: 0.13636363...
intersection_count 40

street_length_total 4612.75
street_segment_count 56
street_length_avg 82.370536
circuity_avg 1.079511
self_loop_proportion 0.0
node_density_km 216.331891
intersection_density _km 196.665356
edge_density km 45110.494521
street_density km 22679.202976
Oway_int_count 0
lway_int_count 4
2way_int_count 6
3way_int_count 31

4way _int_count 3
Oway_int_prop 0.0
lway_int_prop 0.090909
2way_int_prop 0.136364
3way_int_prop 0.704545
4way_int_prop 0.068182

In [64]:

import networkx as nx
In [65]:

edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality™)

In[]:
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In [66]:

# color edges in original graph with closeness centralities from line graph
ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)

In [67]:
# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length™)
max_node, max_bc = max(bc.items(), key=lambda x: X[1])
max_node, max_hc

Out[67]:
(1867120452, 0.31561461794019935)
In [68]:

# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc")
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(
G,
node_color=nc,
node_size=30,
node_zorder=2,
edge_linewidth=0.2,
edge_color="w",

ANEKSI 13: KAMPIONI URBAN FIER 2
In [1]:
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import geopandas as gpd
import osmnx as ox

%matplotlib inline
OX.__version__

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\_compat.py:111: UserWarning: The Sh
apely GEOS version (3.10.2-CAPI-1.16.0) is incompatible with the GEOS version PyGEOS was compi
led with (3.10.1-CAPI-1.16.0). Conversions between both will be slow.

warnings.warn(

Out[1]:
'1.2.0'

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a ""good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In[2]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In[3]:
# get the boundary polygon for Fier, project it, and plot it
city = ox.geocode_to_gdf("Fier, Fier, Albania")
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")

In [4]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korcé, Korcé County, Albania",
"Tirané, Tirana County, Albania",
]
albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
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albania_place = ox.project_gdf(albania_place)
ax = albania_place.plot(fc="gray", ec="none")
_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt64Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th

e appropriate dtype instead.

pd.Int64Index,

»

In [5]:
# if you know the OSM 1D of the place(s) you want, you can query it directly
ox.geocode_to_gdf([ "W176158030"], by_osmid=True)

Out[5]:

OSMnx lets you download street network data and build topologically-corrected street networks,
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project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a

more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the

examples below):

a bounding box

a lat-long point plus a distance

an address plus a distance

a place name or list of place names (to automatically geocode and get the boundary of)
a polygon of the desired street network’s boundaries

a .osm formatted xml file

You can also specify several different network types:

'drive’ - get drivable public streets (but not service roads)

'drive_service' - get drivable streets, including service roads
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. ‘walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)
. 'bike' - get all streets and paths that cyclists can use

. ‘all' - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)

. ‘all_private' - download all OSM streets and paths, including private-access ones
- Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [6]:
# define a bounding box in Fieri
north, south, east, west = 40.7359, 40.7309, 19.5436, 19.5486

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In[7]:
# define a point at the corner of the interested zone
location_point = (40.73373, 19.54603)

# create network from point, inside bounding box of N, S, E, W each 1000m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")

- Method #3, pass a lat-Ing point and network distance in meters{

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

In [8]:
# same point again, but create network only of nodes within 250m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network"")
fig, ax = ox.plot_graph(G, node_color="r")

Note the plot above shows the network within 500m (traveling distance along the network) from the
location_point. By default, the network_type parameter value is 'all', meaning that we do not filter out
paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way
and you cannot travel the wrong direction down them. Thus, the 500m takes into account only those
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nodes you can reach within 500m while only traveling in the allowed direction of the street. Instead
(below), we can specify network_type='walk' to build a street network only of paths that walking is
allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 500m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In [9]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r")

- Method #4, pass an address and distance (bounding box or
network) in meters{

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network’).

In [10]:
# network from address, including only nodes within 1km along the network from the address
G = ox.graph_from_address(
address="Rruga Sokrat Plaku, Afrim i Ri, Qendér, Fier, Bashkia Fier, Fier County, Southern Albania
, 9301, Albania",
dist=250,
dist_type="network",
network_type="drive",

)

# you can project the network to UTM (zone calculated automatically)
G_projected = ox.project_graph(G)

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In[11]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Fier, Fier, Albania", network_type="drive")

In [12]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Fier, Fier, Albania",

{"city": "Fier", "state": "Albania"},
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"Fier, Albania",

]

G = ox.graph_from_place(places, truncate_by edge=True)
In [13]:

# save to disk as GeoPackage file then plot
ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)

- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In[14]:
# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")
# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif["NAME"] == "Mission")]
# polygon = mission_district["geometry"].iloc[0]

# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
- Method #7, load a .osm xml file{
In [15]:

# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true" network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph" (ie, if the graph were
undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [16]:
# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (40.73373, 19.54603)
G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)
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In [17]:

# turn off strict mode and see what nodes we'd remove, in yellow
nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)

The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).
In [18]:
# simplify the network
G = ox.simplify_graph(G)
fig, ax = ox.plot_graph(G, node_color="r"

In [19]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge_colors_by_attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)

244



FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

-"‘--.._._/"] =
.

In [20]:
# highlight all parallel (multiple) edges

ec =["gray" if k==0oru==velse "r" for u, v, k in G.edges(keys=True)]
fig, ax = ox.plot_graph(

G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3
)

In[21]:
# highlight all one-way edges in the mission district network from earlier
ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]
fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)
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- Part 4: saving networks to disk{
For more examples of saving and loading networks to/from disk, see this notebook.
In [22]:
# save street network as GeoPackage to work with in GIS
ox.save_graph_geopackage(G, filepath="./data/comunists_zone_network.gpkg")
In [23]:

# save street network as GraphML file to work with later in OSMnx or networkx or gephi
ox.save_graphml(G, filepath="./data/comunists_zone_network.graphml")

- Part 5: calculate basic network indicators{
In [24]:

# calculate basic street network metrics and display average circuity
stats = ox.basic_stats(G)
stats["'streets_per_node_avg"]

Out[24]:

2.4857142857142858

In this street network, the streets are ~16% more circuitous than the straight-lines paths would be.
For examples of analyzing street networks, see this example.

#I r(1a[I%:ElSJ]I;alte basic street network metrics and display average circuity

stats = ox.basic_stats(G)
stats["intersection_count"]

Out[25]:
24
In [26]:
G_proj = ox.project_graph(G)
nodes_proj = ox.graph_to_gdfs(G_proj, edges=False)
graph_area_m = nodes_proj.unary_union.convex_hull.area
graph_area_m
Out[26]:
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152538.97197855785

In [27]:

ox.basic_stats(G_proj, area=graph_area_m, clean_int_tol=15)
Out[27]:

{'n" 35,

'm': 80,

'k_avg': 4.571428571428571,
'edge_length_total': 7237.392000000001,
'edge_length_avg": 90.46740000000001,
'streets_per_node_avg": 2.4857142857142858,
'streets_per_node_counts’: {0: 0, 1: 11, 2: 0, 3: 20, 4: 4},
'streets_per_node_proportions': {0: 0.0,

1: 0.3142857142857143,

2:0.0,

3:0.5714285714285714,
4:0.11428571428571428}%,

'intersection_count": 24,

'street_length_total': 3618.696,
'street_segment_count': 40,

'street_length_avg': 90.4674,

‘circuity_avg': 1.0046320017297994,
'self_loop_proportion': 0.0,
‘clean_intersection_count': 18,
'node_density_km': 229.44955997815362,
'intersection_density_km'": 157.33684112787677,
‘'edge_density_km': 47446.18313684026,
'street_density _km': 23723.091568420128,
‘clean_intersection_density km'": 118.00263084590758}

In [28]:
import pandas as pd
In [29]:

# unpack dicts into individiual keys:values

stats = ox.basic_stats(G, area=graph_area_m)

for k, count in stats["streets_per_node_counts"].items():
stats["{}way_int_count".format(k)] = count

for k, proportion in stats["streets_per_node_proportions"].items():
stats["{}way_int_prop".format(k)] = proportion

# delete the no longer needed dict elements
# del stats["streets_per_node_counts"]
# del stats["streets_per_node_proportions"]

# load as a pandas dataframe
pd.DataFrame(pd.Series(stats, name="value")).round(3)

Out[29]:
value
n 35
m 80
k_avg 4571429
edge_length_total 7237.392
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value
edge_length_avg 90.4674
streets_per_node_avg 2.485714

streets_per_node_counts
streets_per_node_proportions
intersection_count
street_length_total
street_segment_count
street_length_avg
circuity_avg
self _loop_proportion
node_density_km
intersection_density _km
edge_density_km
street_density_km
Oway_int_count
lway_int_count
2way_int_count
3way_int_count
4way _int_count
Oway_int_prop
lway_int_prop
2way_int_prop
3way_int_prop
4way _int_prop
In [30]:

import networkx as nx

In [31]:

{0:0,1:11,2:0,3: 20, 4: 4}
{0: 0.0, 1: 0.3142857142857143, 2: 0.0, 3: 0.5...

24

3618.696

40

90.4674
1.006058

0.0

229.44956
157.336841
47446.183137
23723.091568
0

11

0

20

4

0.0

0.314286

0.0

0.571429
0.114286

edge_centrality = nx.closeness_centrality(nx.line_graph(G))
nx.set_edge_attributes(G, edge_centrality, "edge_centrality")

In[]:
In [32]:

# color edges in original graph with closeness centralities from line graph
ec = ox.plot.get_edge colors_by attr(G, "edge_centrality", cmap="inferno")
fig, ax = ox.plot_graph(G, edge_color=ec, edge_linewidth=2, node_size=0)
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In [33]:
# calculate betweenness with a digraph of G (ie, no parallel edges)
bc = nx.betweenness_centrality(ox.get_digraph(G), weight="length")
max_node, max_bc = max(bc.items(), key=lambda x: x[1])
max_node, max_hc

Out[33]:
(1867132908, 0.4670231729055258)
In [34]:

# add the betweenness centraliy values as new node attributes, then plot
nx.set_node_attributes(G, bc, "bc™)
nc = ox.plot.get_node_colors_by_attr(G, "bc", cmap="plasma")
fig, ax = ox.plot_graph(
node_color=nc,
node_size=30,
node_zorder=2,
edge_linewidth=0.2,
edge_color="w",
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ANEKSI 14: KAMPIONI URBAN FIER 3

In [1]:
import geopandas as gpd
import osmnx as 0X

%matplotlib inline
OX.__version__

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\_compat.py:111: UserWarning: The Sh
apely GEOS version (3.10.2-CAPI-1.16.0) is incompatible with the GEOS version PyGEOS was compi
led with (3.10.1-CAPI-1.16.0). Conversions between both will be slow.

warnings.warn(

Out[1]:
'1.2.0°

You can configure OSMnx using the settings module. See the documentation for the settings you can
configure. For example, by default OSMnx caches all server responses to prevent repeatedly hitting the
server for the same query every time you run it. This both makes our code faster on subsequent runs
and helps us be a "good neighbor" to the server. But you can turn caching off (or back on again) with
the use_cache setting.

In[2]:
# turn response caching off
ox.settings.use_cache = False

# turn it back on and turn on/off logging to your console
ox.settings.use_cache = True
ox.settings.log_console = False

- Part 1: get place boundaries from OpenStreetMap{

OSMnx lets you download place boundary geometries from OpenStreetMap, project them, and plot
them. For a more in-depth demonstration of querying by place, see this notebook.

In[3]:
# get the boundary polygon for Fier, project it, and plot it
city = ox.geocode_to_gdf("Fier, Fier, Albania")
city_proj = ox.project_gdf(city)
ax = city_proj.plot(fc="gray", ec="none")
_ = ax.axis("off")

In [4]:
# get boundary polygons for several cities, save as GeoPackage, project to UTM, and plot
place_names = [
"Fier, Fier, Albania",
"Korcé, Korcé County, Albania",
"Tirané, Tirana County, Albania",

]
250


https://osmnx.readthedocs.io/en/stable/osmnx.html#module-osmnx.settings
file:///C:/Users/modeste/Desktop/Doc%20Word/03-graph-place-queries.ipynb

FORMA URBANE DHE CIKLI | RIPERTERITJES ADAPTIVE

albania_place = ox.geocode_to_gdf(place_names)
albania_place.to_file("./data/albania_place.gpkg", driver="GPKG")
albania_place = ox.project_gdf(albania_place)

ax = albania_place.plot(fc="gray", ec="none")

_ = ax.axis("off")

C:\Users\User\anaconda3\envs\ox\lib\site-packages\geopandas\io\file.py:362: FutureWarning: pandas.|
nt64Index is deprecated and will be removed from pandas in a future version. Use pandas.Index with th
e appropriate dtype instead.

pd.Int64Index,

»

In [5]:
# if you know the OSM ID of the place(s) you want, you can query it directly
ox.geocode_to_gdf([ "W176153448"], by_osmid=True)

Out[5]:

bbo bbo bbo bbo 0S displ imp
geom X n Xso xe Xw plac mt osm ay n cla ty orta
etry orth uth ast est e.id ype _id lat lon ame ss pe nce

0 LINE 407 407 19. 195 142 wa 176 40 19 Rrug hig ter 0.1

STRI 365 364 559 500 715 vy 153 736 555 a hw tia
NG 51 6 575 31 598 448 508 018 Nest ay ry
(19.5 or
5003 Poga
40.73 ce,
646, Mbro
19.55 star,
127 Fier,
40.73 Bash
6... kia
F..

- Part 2: download and model street networks{

OSMnx lets you download street network data and build topologically-corrected street networks,
project and plot the networks, and save the street network as SVGs, GraphML files, GeoPackages, or
shapefiles for later use. The street networks are directed and preserve one-way directionality. For a
more in-depth demonstration of creating street networks, see this notebook.

You can download a street network by providing OSMnx any of the following (demonstrated in the
examples below):

. a bounding box

. a lat-long point plus a distance

. an address plus a distance

. a place name or list of place names (to automatically geocode and get the boundary of)
. a polygon of the desired street network's boundaries

. a .osm formatted xml file

You can also specify several different network types:
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. 'drive’ - get drivable public streets (but not service roads)
. 'drive_service' - get drivable streets, including service roads

. 'walk' - get all streets and paths that pedestrians can use (this network type ignores one-way
directionality)
. 'bike' - get all streets and paths that cyclists can use
. ‘all' - download all non-private OSM streets and paths (this is the default network type unless
you specify a different one)
. ‘all_private' - download all OSM streets and paths, including private-access ones
- Method #1, pass a bounding box{

This constructs the network from all the OSM nodes and ways within the bounding box.

In [6]:
# define a bounding box in Fieri
north, south, east, west = 40.73892, 40.73392, 19.55030, 19.55530

# create network from that bounding box
G = ox.graph_from_bbox(north, south, east, west, network_type="drive_service")

- Method #2, pass a lat-Ing point and bounding box distance in
metersy

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box.

In[7]:
# define a point at the corner of the interested zone
location_point = (40.73646, 19.55284)

# create network from point, inside bounding box of N, S, E, W each 1000m from point
G = ox.graph_from_point(location_point, dist=250, dist_type="bbox", network_type="drive")

- Method #3, pass a lat-Ing point and network distance in metersq

This creates a bounding box n meters North, South, East, and West of the point, then constructs the
network from all the OSM nodes and ways within the bounding box. Then it truncates the network by
removing all nodes further than n meters from the point along the network.

In [8]:
# same point again, but create network only of nodes within 250m along the network from point
G = ox.graph_from_point(location_point, dist=250, dist_type="network"")
fig, ax = ox.plot_graph(G, node_color="r")

Note the plot above shows the network within 500m (traveling distance along the network) from the
location_point. By default, the network_type parameter value is 'all', meaning that we do not filter out
paths that restrict certain types of traffic. This also means that one-way streets are honored as one-way
and you cannot travel the wrong direction down them. Thus, the 500m takes into account only those
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nodes you can reach within 500m while only traveling in the allowed direction of the street. Instead
(below), we can specify network_type='walk' to build a street network only of paths that walking is
allowed on. This also makes every path bi-directional in the directed network, because you can walk
in either direction on the sidewalk of a one-way street. Thus, the 500m now takes into account those
nodes you can reach within 500m while traveling in either direction (even if it's a one-way street).
In [9]:

# create network only of nodes within 250m walking along the network from point

G = ox.graph_from_point(location_point, dist=250, dist_type="network", network_type="walk")

fig, ax = ox.plot_graph(G, node_color="r")

- Method #4, pass an address and distance (bounding box or
network) in meters{

This geocodes the address, creates a bounding box, downloads the network, then truncates it by
network distance (if distance_type="network’).

In [10]:
# network from address, including only nodes within 1km along the network from the address
G = ox.graph_from_address(
address="Rruga Nestor Pogace, 8 Shkurti, Sheq i Vogél, Fier, Bashkia Fier, Fier County, Southern A
Ibania, 9304, Albania",
dist=250,
dist_type="network",
network_type="drive",

)

# you can project the network to UTM (zone calculated automatically)
G_projected = ox.project_graph(G)

- Method #5, pass a place name{

This geocodes the place name, gets the place's boundary shape polygon and bounding box, downloads
the network within the bounding box, then truncates it to the place's boundary polygon.

In[11]:
# create the street network within the city of Fieri's borders
G = ox.graph_from_place("Fier, Fier, Albania", network_type="drive")

In[12]:

# you can also pass multiple places as a mixed list of strings and/or dicts
places = [

"Fier, Fier, Albania",

{"city": "Fier", "state": "Albania"},

"Fier, Albania",
]

G = ox.graph_from_place(places, truncate_by_edge=True)
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In [13]:

# save to disk as GeoPackage file then plot
ox.save_graph_geopackage(G)
fig, ax = ox.plot_graph(G, node_size=0, edge_color="w", edge_linewidth=0.2)

- Method #6, pass a polygon{

This example loads the Mission District's polygon from a shapefile, then downloads the network within
its bounding box, then prunes all nodes that lie outside the place's boundary polygon.

In [14]:
# calif = gpd.read_file("input_data/ZillowNeighborhoods-CA")
# mission_district = calif[(calif["CITY"] == "San Francisco") & (calif["NAME"] == "Mission")]
# polygon = mission_district["geometry"].iloc[0]

# G2 = ox.graph_from_polygon(polygon, network_type="drive_service")
- Method #7, load a .osm xml file{
In [15]:

# # create graph from .osm extract file
# G = ox.graph_from_xml("./input_data/West-Oakland.osm.bz2")

- Part 3: simplifying street network topology{

Simplification is normally done by OSMnx automatically under the hood, but we can break it out to see
how it works. OpenStreetMap nodes are weird. They include intersections, but they also include all the
points along a single block where the street curves. The latter are not nodes in the graph theory sense,
so we remove them algorithmically and consolidate the set of edges between "true" network nodes into
a single edge. There are two simplification modes, strict and non-strict. The main difference is that
unlike strict mode, non-strict mode allows simplification to an "expansion graph" (ie, if the graph were
undirected, nodes with degree 2 as long as the incident edges have different OSM IDs). For a more in-
depth demonstration of topological simplification with OSMnx, see this notebook.

In [16]:
# create a network around some (lat, Ing) point but do not simplify it yet
location_point = (40.73646, 19.55284)
G = ox.graph_from_point(location_point, network_type="drive_service", dist=250, simplify=False)

In [17]:

# turn off strict mode and see what nodes we'd remove, in yellow

nc = ["r" if ox.simplification._is_endpoint(G, node) else "y" for node in G.nodes()]
fig, ax = ox.plot_graph(G, node_color=nc)
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The dots above are OSM nodes. We'll remove the nodes in yellow as they're not real network nodes
(intersections/dead-ends).
In [18]:

# simplify the network

G = ox.simplify_graph(G)

fig, ax = ox.plot_graph(G, node_color="r")

In [19]:
# show the simplified network with edges colored by length
ec = ox.plot.get_edge colors_by attr(G, attr="length", cmap="plasma_r")
fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)

In [20]:
# highlight all parallel (multiple) edges
ec =["gray" if k ==0or u==velse "r" for u, v, k in G.edges(keys=True)]
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fig, ax = ox.plot_graph(
G, node_color="w", node_edgecolor="k", node_size=50, edge_color=ec, edge_linewidth=3

)

In[21]:
# highlight all one-way edges in the mission district network from earlier
ec = ["r" if data["oneway"] else "w" for u, v, key, data in G.edges(keys=True, data=True)]
fig, ax = ox.plot_graph(G, node_size=0, edge_color=ec, edge_linewidth=1.5, edge_alpha=0.7)

- Part 4: saving networks to disk{
For more examples of saving and loading networks to/from disk, see this notebook.
In [22]:
# save street network as GeoPackage to work with in GIS
ox.save_graph_geopackage(G, filepath="./data/comunists_zone_network.gpkg")
In [23]:

# save street network as GraphML file to work with later in 