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Yiirtinebilirlik,

Yaya konforu,
Atatiirk Bulvari

21. yiizyilin bagindan itibaren, arag bagimli hareketliligin hizlandirdig iklim krizinin kentsel yagsam kalitesi
tizerindeki olumsuz etkileri artmaktadir. Yakin zamanda ise, COVID-19 salgininin kentsel hareketliligi
kisitlayicr etkisi, ylirimeyi bir ulagim bi¢imi olarak on plana ¢ikarmistir. Bu degisimlerle birlikte,
‘yliriinebilirlik” ve ‘yaya dostu tasarim’ kavramlar1 hem akademik literatirde hem de uygulamada daha
fazla 6nem kazanmaktadir. Yiriime pratigi kiiltiirel ve bireysel tercih ve 6zelliklerin yani sira sosyal ve
yapili ¢evre gibi digsal etmenlerden de etkilenmektedir. Yiiriinebilirlik ise, kent biitiiniinden-sokaga gesitli
Olgeklerde ele alinmasi gereken ve her bir Olgekte farkli bilesenlere sahip karmasik bir olgudur.
Yiriinebilirligi etkileyen ¢evresel etmenlere yonelik aragtirmalar incelendiginde, uygunluk, erisebilirlik,
giivenlik, konfor ve ilgi ¢ekicilik unsurlarmin ortaklastig goriilmektedir. Yaya konforu bu unsurlar arasinda
en temel gereksinimlerden biridir. Bu ¢aligmada, yaya konforunu etkileyen gevresel etmenler literatiirde
tanimlanan kriterlere dayanarak golgelik alanlar, oturma alanlar, fiziksel engeller ve yaya baglantilari
olarak belirlenmistir. Ankara'nin ana eksenlerinden biri olan Atatiirk Bulvar1 tizerinde gozleme dayali test
yiiriiyiisii araciligiyla bu etmenler kapsaminda yaya konforu degerlendirilmistir. Yiriyis siiresince veri
toplama araci olarak sistematik yerinde gozlem, gozlemci notlari, yolculuk haritalamasi ve gorsel kayit
araglarmin es zamanl kullanimiyla gergeklestirilmistir. Calisma kapsaminda Atatiirk Bulvari'nin Kizilay-
Kugulu Park bolimii incelenmis ve Kugulu Park yoniinde artan fiziksel engeller ve oturma alanlarinin
eksikligi yaya konforunu siirlayan temel etmenler olarak tespit edilmistir. Arastirma, bulvardaki arag¢
odakl1 doniisiimiin yaya konforu ve yiiriinebilirlik agisindan gesitli zorluklar yarattigini ortaya koymustur.
Elde edilen bulgular ile yaya konforunu artirmaya yonelik onerilere ve kentsel tasarimda yiiriinebilirlik
konusundaki tartigmalara katki saglanmas1 hedeflenmektedir. Atatiirk Bulvari'nin yiiriinebilirligini artirmak
icin yapilacak miidahalelerin yalnizca fiziksel altyapiy: degil, list 6lgekteki arazi kullanim ve ulagim deseni
ile sosyal ve kiiltiirel faktorleri de g6z 6ntinde bulundurmasi gerektigi de unutulmamalidir.

A test walk on pedestrian comfort: Observations from Atatiirk Boulevard
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Since the 21st century, the negative effects of the climate crisis, accelerated by automobile-dependent
mobility, on urban quality of life increased and the effects of the COVID-19 pandemic on urban mobility
have brought walking to the forefront. Along with these, the concepts of ‘walkability’ and ‘pedestrian-
friendly design’ have gained attention both in literature and in practice. Walking is affected by external
factors such as social and built environment as well as cultural and individual preferences and
characteristics. Walkability is a rather complex phenomenon that needs to be addressed at various scales
from the city to the street with different components at each scale. Research on environmental factors
influencing walkability reveals that convenience, accessibility, safety, comfort, and attractiveness are
commonly identified. Pedestrian comfort is one of the basic requirements among these. In this research,
based on the literature, the environmental factors affecting pedestrian comfort are determined as shaded
areas, seating areas, physical barriers, and pedestrian connections. Pedestrian comfort was evaluated based
on these factors through a test walk on Atatiirk Boulevard, one of the main axes of Ankara. Systematic on-
site observation was conducted by observer notes, journey mapping, and visual recording tools
simultaneously for data collection. The Kizilay-Kugulu Park section of boulevard was examined within the
scope of the research and increasing physical obstacles and lack of seating areas towards Kugulu Park were
determined as the main factors limiting comfort. The research revealed that the automobile-oriented
transformation of the boulevard created difficulties in terms of pedestrian comfort and walkability. The
research aims to contribute to suggestions for increasing pedestrian comfort on the boulevard and to the
discussions on walkability. Besides, interventions to increase the walkability should not only consider the
physical infrastructure, but also the land use and transportation patterns, as well as social and cultural
factors.

Bu makaleye atifta bulunmak i¢in:

Aljahani, H., & Memliik Cobanoglu, N.O. (2025). Yaya konforu iizerine bir test yliriiyiisii: Atatiirk bulvari'ndan
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GIRIS

Yiirtime temel bir ulagim bigimi olmanin yani sira kent yasamimin giincel kaliplar1 nedeniyle
yayginlagsmakta olan stres, saglik ve iklim degisikligi temelli krizlere yonelik pek cok fayda
saglamaktadir. Giivenli ve konforlu bir yiiriiyiis ortaminin saglanmasi bir kent hakki olarak da su sekilde
tanimlanmustir: topluluklarin ihtiyaglarina uygun, saglikli, rahat ve cekici bir gevrede yasama ve kentin
kamusal olanaklarindan ozgiirce, giiriiltii ve kirlilikten uzak, konforlu ve giivenli bir bicimde
yararlanma hakki vardir' (Walk 21, 2020). Ancak yiirlime, literatiirde diger ulasim bigimlerine gore
daha az ele alinmis ve yaya dostu mekan tasarimi konusu da kisith ilgi gérmiistiir (Fonseca vd. 2022;
Timmermans, 2009; Lo, 2009). 21. Yiizyilin basindan itibaren ise, ara¢ bagimli hareketliligin
hizlandirdig: iklim krizinin artan olumsuz etkileri ve yakin gegmiste kentsel hareketliligimizi kisitlayan
COVID-19 salgimi sonucunda daha fazla ilgi gormeye baslamistir (Sekil 1).

Sekil 1

21. yiizyilda ‘yiiriinebilir’, ‘yiiriinebilirlik’ ve ‘yaya dostu’ (walkable, walkability, pedestrian-
friendly) terimlerinin Ingilizce yayinlarda kullamm sikligimin arttigr goriilmektedir (Google Books
Ngram Viewer, 2024).

0.0000220°

walkability

uuuuuuuuuu

Yiriinebilirlik calismalarina bakildiginda ise fayda yelpazesindeki cesitlilik nedeniyle halk
sagligi, ulasim miihendisligi, sehir planlama ve kentsel tasarim gibi farkli disiplinlerin konusu haline
geldigi goriilmektedir. Saglik alanindaki arastirmalarda fiziksel aktiviteyi tesvik eden, planlama ve ¢evre
psikolojisi alaninda sosyallesmeye olanak saglayarak topluluk duygusunu gii¢lendiren, ¢evre alaninda
ise yakit tiiketimini azaltan adil bir ulasim bicimi olarak vurgulanmaktadir (Mehta, 2008).
Yiriinebililirlige dair artan ¢aligsmalar igerisinde farkli tanimlar ve olgiitler bulunmaktadir. Ancak,
yiirinebilirligi saglayan ana unsurlara kademeli olarak bakildiginda yaya konforu asgari 6n kosullardan
biri olarak 6ne ¢ikmaktadir. Buradan hareketle, arastirma kapsaminda Oncelikle yiiriinebilirlik ve yaya
konforu iizerine literatiir taramasi yapilmig, daha sonra Atatiirk Bulvari iizerinde yaya konforunu
degerlendirmek tizere test yiriiyiisleri gergeklestirilmis ve elde edilen gozleme dayali bulgular
degerlendirilmistir.

YURUNEBILIRLIK VE YAYA KONFORU

Yiiriime; herkesin ulasabildigi esitlikei, cevre dostu, ulagim islevi disinda sosyal ve rekreasyonel
degere sahip ve bu sayede fiziksel ve zihinsel sagliga etkisi olan bir ulasim bigimi olarak digerlerinden
ayrismaktadir (Forsyth & Southwoth, 2008). Cevresel, sosyal, saglik (Doyle vd., 2006; Van
Cauwenberg vd., 2016), yasam kalitesi (Rogers vd., 2011) ve yerel ekonominin canlanmasi (Sohn vd.,
2012) yoniindeki faydalart ile birlikte yiliriimenin yayginlasmasi siirdiiriilebilir kentsel gelismenin temeli
olarak da kabul edilmektedir (Southworth, 2005; Speck 2012; Adkins et al., 2012).

Yirtimeye iligkin bilinen faydalarina ragmen, yirtinebilirlik veya bir yeri yiiriinebilir kilan sey
karmagik ve tartigmali bir olgudur (Forsyth, 2015). Southworth (2005: 248) yiirtinebilirligi ‘yapuli
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cevrenin, yaya konforu ve giivenligini saglayarak, makul bir zaman ve ¢abayla insanlari ¢esitli varig
noktalarina baglayarak ve gorsel ¢ekicilik sunarak yiiriimeyi destekleme ve tesvik etme derecesi’ olarak
tanimlar. Forsyth (2015) ise yiiriinebilirligin tanimina iliskin ii¢ yaklasim oldugunu o6ne siirer: (i)
yiirimenin miimkiin oldugu bir fiziksel kosul, (ii) canlilik ve erisilebilirlik gibi nitelikleri i¢eren bir
cevresel performans Slciitii ve son olarak (iii) daha iyi kentsel mekanlarin bir gostergesi.

Yiriime tercihi ise kiiltiirel ve bireysel tercih ve 0Ozelliklerin yani sira yapili g¢evrenin
niteliklerinden de etkilenir. Yapili ¢gevre ve ylirlime tercihi arasindaki iliskiye odaklanan ¢aligmalarda
ylrilyils yogunlugu ana 6lgiit olarak ele alinmaktadir. Ancak, kentsel tasarim cercevesinde yiiriiyiis
kalitesi de yayanin duyusal ve deneyimsel tatmini (Mehta, 2008) ve yiirlime davranisini etkileyen
kullanic1 deneyimi agisindan 6nem tasimaktadir (Adkins et al., 2012).

Yapili gevre ve yiiriinebilirlik iligkisi hem iist 6lgekte! hem de alt 6lgekteki? etmenlere bagh olarak
ele alinmaktadir. Bu nedenle, iist ve orta dlgekte sokak-ag konfigiirasyonu ve arazi kullanim desenlerini,
alt dlgekte ise sokak tasarim niteliklerini temel alan ¢ok 6lcekli bir yaklagima ihtiya¢ duyulmaktadir
(Ozbil vd., 2015; Tekel ve Tamer, 2016). Yiiriinebilirligi tesvik eden farkli dlceklerdeki cevresel
etmenleri® tammlamaya yonelik giincel galismalar incelendiginde; uygunluk ve erigebilirlik, giivenlik,
konfor ve ilgi ¢ekicilik etmenlerinin ortaklagtig1 goriilmektedir (Tablo 1).

Tablo 1
Yiiriinebilirligi tesvik eden cevresel etmenleri ele alan giincel ¢alismalar
s - Tigi
Uygunluk & Erisilebilirlik Giivenlik Konfor Cekicilik
Yazar/ Tarih | Mahalle Olcegi Sokak Olcegi
Alfonzo (2005) |uygunluk, erisilebilirlik giivenlik Konfor hosnutluk
taneciklilik (fine grain) ve karma L
. . N trafik ve yol igerigi
Southworth arazi kullanim deseni, yol ag1 sosval suclardan ol kalitesi (gbrsel
(2005) baglantililig1, diger ulagim eml}lli etuc y %kicilik)
bigimleriyle baglant Y ¢
uygunluk, erisilebilirlik, . . gorsel zevk
Mehta (2008) |, iansshlik giivenlik konfor aidiyet duygusu
arazi kullanim yogunlugu ve algilanan ve herkes i¢in uygun peyzaj
Lo (2009) g;lg:éli ;1'[}:101 L(é(l)grudanhgl, yol deneyimlenen giivenlik | bakimli kaldirimlar gorsel ¢ekicilik
Adkins vd sokak 6zellikleri (trafik hacmi ve emniyet diizenlemeleri yaya ortami
(2012) : park yeri), arazi kullanimu (ticaret (gegitler ve aydmlatma) (engeller, bakim,
vb.) £e¢ Y tampon bdlgeler)
Speck (2012) | kullanighilik giivenlik konfor ilgi gekicilik
Forsyth (2015) ﬁ?ﬁ?ﬁr&i Ef;aec‘glggﬂlsﬁle‘ giivenlik fiziksel olarak caziplik
Fonseca vd arazi kullanimi yogunlugu ve ava diizenlemesi
(2022) ) cesitliligi, erisilebilirlik giivenlik ve emniyet ze}imn foru sokak tasarimi
yol ag1 baglantililigy
< - giivenlik (engeller, konfor (golge, oturma ilginglik
Gao vd. (2022) tz;lrﬁz};?iin]l(?ﬁ&mm kaldirim genisligi, yaya | yerleri, kaldirimlarda (sokak
: ol ag1 baslantihlis: ? gegitleri, yaya-tasit seyreden veya park etmis  tasariminin
yolasibag & aras1 tamponlar) araclar, giiriiltii) karmasikligr)

Bu ¢alisma kapsaminda yiiriinebilirlige iliskin ¢evresel etmenler arasinda asgari gereklilik olan
yaya konforuna odaklanilmaktadir. Ewing ve Handy (2009) konfor duygusunu, giivenlik duygusu ve
ilgi diizeyiyle birlikte, yiirlime ortaminin hem fiziksel (kaldirim genisligi, trafik hacmi, bina yiiksekligi,
hava durumu vb.) hem de algisal (imgelenebilirllik, kapalilik, insan 6l¢egi, seffaflik ve karmasiklik gibi)

! Ornegin; Cervero ve Kockelman'n (1997) 3D (yogunluk, cesitlilik ve tasarim) ve Dovey ve Pafka (2020)’nin DMA
(yogunluk, karma-kullanim, erisilebilirlik) kriterleri.

2 Ornegin; Ewing ve Handy (2009) tarafindan tanimlanan yiiriinebilirlige iliskin 'kentsel tasarim nitelikleri'.

3 Bu etmenlere yonelik kapsamli 6lgekler de gelistirilmistir (6rnegin Clifton vd., 2007; Bivina vd., 2019).
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niteliklerinin yayada olusturdugu tesir olarak tamimlanmaktadir. Fonseca vd. (2022: 672) ise yaya
konforunu ‘yayalara saglanan fiziksel kosullar: yansitan, rotalarin ne kadar giivenli, ¢ekici ve rahat
olabilecegini gosteren nitelikler’ olarak tanimlar. Konfor diizeyi, hava durumu, fiziksel kosullar,
algilanan giivenlik diizeyi, ortam ve kullanicilara asinalik, kolaylik vb. digsal faktorlerden de
etkilenmektedir (Mehta, 2008:221).

Transport for London (2019) tarafindan hazirlanan Yiirime i¢in Planlama Rehberi’nde yaya
konforunun saglanmasi igin temel stratejiler: kaldirimlar igin minimum genislik belirlenmesi, yaya
gecitlerinde bekleme siirelerinin azaltilmasi ve rota boyunca mikro iklimsel faktorlerin elverisli oldugu
acik alanlar ve oturma alanlar1 tasarlanmasi olarak belirlenmistir (Transport for London, 2019). Benzer
seklide, Mehta (2008) kaldirim genisligi, agaglar, golge ve korunakli alanlar, engelsiz bir yol ve trafik
durultma stratejilerini tanimlamustir.

Southworth (2005) yaya konforunu, yol kalitesi basligi altinda degerlendirmis ve konforu arttiran
etmenleri kaldirim genisligi, ihlaller ve bozukluklar olmayan gorece piiriizsiiz bir yiizeye sahip kaldirim
stirekliligi, arag trafigine tampon olusturan, glinesten koruma saglayan ve sokak mekanini tanimlayan
peyzaj diizenlemeleri ve aydinlatma olarak belirtmektedir. Shaaban (2019) ise yaya konforunu kaldirim
kalitesi altinda degerlendirmis ve konfora etkisi olan etmenleri engeller, siireklilik, fiziksel durum,
ihlaller, temizlik, genislik, egim, aga¢ gdlgesi ve tampon bdlgeler olarak siralamistir. Alfonzo (2005),
yaya konforunu etkileyen nitelikleri, motorlu tasit trafigiyle etkilesimi diizenleyen mekénsal
diizenlemeler (trafik durultma &nlemleri, tamponlar, vb.), yaya yiiriiyiis yolunun kondisyonu (kaldirim
genisligi, bakimi, vb.), hava kosullarindan korunmaya yonelik kentsel tasarim 6gelerinin varlig (iist
ortii ve arkatlar vb.) ve diger olanaklar (banklar, cesmeler vb.) olarak tanimlamaktadir. Forsyth (2015)
fiziksel olarak cazip / konforlu yaya yollarini, kaldirimlar veya patikalar gibi altyapilar, uygun yaya
gecitleri, yeterli aydinlatma ve sokak mobilyalari, bilgilendirici tabelalar ve sokak agaclar1 gibi unsurlari
iceren yerler olarak tanimlar. Son olarak, Fonseca vd. (2022) yaya konforunu etkileyen etmenleri
kaldirim 6zellikleri (kaldirimin varligi ve yogunlugu, genisligi, durumu ve engellerin veya destekleyici
olanak ve mobilyalarin varligi), ortalama egim ve cevresel kosullar (yesil alan ve sokak agaci
yogunlugu, hava kirliligine ve giiriiltiiye maruz kalma) olarak tanimlamaktadir.

Literatiirdeki bu tanimlardan hareketle, arastirma kapsaminda yaya konforuna iliskin
degerlendirilecek cevresel etmenler su sekilde belirlenmistir:

Golgelik Alanlar: Golgelik alanlarin varligi, sicak giinlerde 1s1 diisiiriicli etkisinin yaninda,
yagistan koruma da saglayarak konfor seviyesini 6énemli Olgiide artirmaktadir. Bu anlamda, bina
yiikseklikleri, tist ortli ve arkatlar ve dzellikle sokak agaglari biiylik dnem tagimaktadir.

Oturma Alanlari: Oturma alanlar1 yaya konforunu énemli 6lgiide artirir. Oturma alanlar1 ve ilgi
cekici noktalar yayalar yiirlimeye ve gevreleriyle daha fazla etkilesime girmeye tesvik eder. Oturma
alanlarinin varlig1 hareketliligi kisith yaglilar ve cocuklar gibi gruplar agisindan da yiiriinebilirlige katki
saglamaktadir.

Fiziksel Engeller: Fiziksel engelleri* en aza indirmek konforlu bir yaya deneyimi igin en 6nemli
etmendir. Bakimsiz kaldirimlar, kaldinm genigliginde daralmalar, yiiriiylis yolu {izerinde yanlis
konumlandirilmis agaclar, direkler, sokak mobilyalar1 ve kaldirimlarda seyreden veya park etmis araglar
gibi engeller konforu azaltir.

Baglantilar: Yayalarin esnek ve konforlu hareketini saglayacak iist-alt-hem zemin gegitler ve
yaya baglantilar1 yayalarin hareket ederken konforunu etkileyen bir diger etmen olarak ortaya

4 Aragtirma kapsaminda fiziksel engeller olarak yalmizca sabit unsurlar dikkate alinmigtir, kaldirimlarda seyreden veya park
etmis araglar, giirtiltii, koku gibi dinamik unsurlar ele alimmamaigtir.
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cikmaktadir.

YONTEM

Cevresel etmenlerin yiiriinebilirlige etkisinin arastirilmasinda yaya hareketini gézlemlemek i¢in
sayimlar, anketler, videolar ve GPS teknolojilerine dayali niceliksel yontemler5 kullamlmaktadir. Ote
yandan, ‘algilanan yliriinebilirlik’ olarak da tanimlanan (De Vos vd., 2022), yiiriime kalitesine
odaklanan arastirmalarda ise gozlemsel, gezici yontemler6 veya sanal gerceklik simiilasyonlar1 yoluyla
elde edilen verilere dayali nitel yontemlere bagvurulmaktadir.

Calisma kapsaminda yaya konforuna iliskin etmenleri (golgelik alanlar, oturma alanlari, fiziksel
engeller, baglantilar) degerlendirmek {lizere Ankara’nin ana gelisme eksenlerinden biri olan Atatiirk
Bulvar17 iizerinde ‘test yiirliylisii® yontemi kullanilmistir. Yirtiylisler Haziran 2024 siiresince
geceklestirilmistir. Yiiriiyiisler siiresince veri toplama araci olarak sistematik yerinde gézlem8, gézlemci
notlari, yolculuk haritalamasi1 ve gorsel kayit araglari es zamanli olarak kullanilmistir. Bu araglarin
birlikte kullanilmasi, yaya hareketleri ile konfor arasindaki iliskiyi irdelemeyi kolaylastirmistir.
Yalnizca etmenlerin varligi degil, yayalarin izledigi giizergahlar1 ve yaya eylemlerini tespit etmeyi de
olanakli kilmistir. Gorsel kayit; yontemin 6nemli bir bileseni olarak ele alinmistir, cevresel etmenler ve
yaya etkilesimlerini kapsamli ve detayl1 bir sekilde anlamak i¢in fotograf ve videolar diizenli araliklarla
ve cesitli acilardan c¢ekilmistir. Toplanan veriler sistematik bir envanter haline getirilmis ve
yorumlanmak iizere haritalandirilmastir.

Atatiirk Bulvari

Atatiirk Bulvari, Ulus Meydani'ndan Cankaya Kogskii'ne uzanan, erken Cumhuriyet donemi
modernlesmesinin mekansal bir temsilidir. Cumhuriyet'in modern bagkentinin ana omurgast olarak
tasarlanmig, kamu binalari, kiiltiirel yapilar ve kamusal alanlarla donatilmistir. 1923'te Ankara'nin
bagkent ilan edilmesinden sonra, bu alan Lorcher Plan1 ve sonrasinda Jansen Plani ile sekillendirilmis,
kentsel biliylime bu bulvar tizerinden yonlendirilmistir. 1957'de Ankara i¢in hazirlanan Yiicel-Uybadin
Plani, Atatiirk Bulvari'nin hem 6l¢egini hem de mekansal diizenini biiyiik 6lgiide degistirmistir. Plan,
bulvar {izerinde kat artis1 ve tasit trafigi i¢cin ayrilan seritlerin genislemesi Onerisi ile arag trafigine
oncelik veren bir yapiya doniismesine yol a¢mistir. 1970'lerde, bulvarin eski canliligini geri
kazandirmak i¢in bazi yaya odakli diizenlemeler yapilmis, ancak bulvar, kentlilerin sosyallesme mekan
olma Ozelligini yitirmistir.1970'lerde Giivenpark'in bir boliimiinlin otobiis ve dolmus duraklarina
ayrilmasi ve 1997'de agilan metro duragi ile bulvarin Kizilay kent merkezinde yer alan kismi salt bir
ulasim odag1 haline gelmistir. 2000'lerde acilan katli kavsaklar ve {ist-alt yaya gecitleriyle bulvar
tamamen tasit oncelikli bir yapiya biirinmiistiir. Sonug olarak, bulvarin kamusal mekan olarak kimligi
ve mekansal organizasyonu zedelenmis, sosyal islevlerin biiylik dl¢iide kayboldugu bir tasit yolu haline
donlismiistiir (Memliik ve Akkar Ercan, 2016).

Bu degisimler sonucu bulvar iizerindeki yiiriinebilirlik de biiyiik 6l¢iide zedelenmistir. Buradan
hareketle, arastirma kapsaminda Atatiirk Bulvari saha ¢alismasi icin secilmistir. Bulvar iizerinde yaya
konforuna iligkin etmenler incelenerek, elde edilen bulgular 1s18inda oneriler gelistirilmigtir. Calisma
kapsaminda Atatiirk Bulvari’nin yalnizca Kizilay-Kugulu Park kismi ele alinmistir. Bu hat iizerinde

5 Ornegin; Walk Score (2020) ve Q-PLOS (Talavera-Garcia ve Soria-Lara, 2015) lcekleri.

% Gezici yontemler yaya deneyiminin yerinde toplanmasina (Erturan ve van der Spek, 2022), sanal gergeklik simiilasyonlart
digsal faktorlerden kaginmaya olanak tanimaktadir (Silvennoinen vd., 2022).

7 Atatiirk Bulvarmin tarihsel gelisimi ve mekansal nitelikleri iizerine literatiirde pek ¢ok arastirma bulunmaktadir. Bulvar1 yaya
odakli olarak ele alan temel ¢alismalar Kesim (2009) ve Giilkok (2013) olarak 6ne ¢ikmaktadir.

8 Saha gozlemleri algilanan yiiriinebilirlik kosullarini 6lgmek igin giivenilir ve giiglii bir ara¢ olarak (Shaaban, 2019) tercih
edilmigtir.
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bulunan farkl kullanimlar referans alinarak dort boliime ayrilmistir. Birinci bolim Giivenpark ve
Kizilay Meydanin oldugu odak alani igermekte, ikinci boliim Giivenpark’tan Milli Egemenlik Parki’na
kadar olan Bakanliklar bolgesini, ii¢clinci bolim Bakanliklar- Kennedy Caddesi arasinda bulunan
bolgeyi, son kisim ise Kugulu Park’a kadar olan elgilikler bolgesini igermektedir.

BULGULAR VE TARTISMA

Atatiirk Bulvart iizerinde gerceklestirilen test yiirliyiisleri siiresince gozlemci notlar ile tespit
edilen olanaklar ve simirhiliklar, yolculuk haritalamasi ve gorsel kayitlar ile de kayit altina alinmistir.
Yaya konforuna iligkin etmenlere yonelik gozlemci notlar1 asagidaki tabloda 6zetlenmistir:

Tablo 2
Atatiirk Bulvari tizerinde yaya konforunu etkileyen niteliklere iliskin gozlemci notlart
Giivenpark ve fq‘i‘ﬂf‘épi::l‘e;lik Milli Egemenlik Parki  Kennedy Caddesi -
Kizilay Meydani Parki g -Kennedy Caddesi Kugulu Park
v Bt syesnde. Sokak agaslan meveut (e
£ag ortust say Golgelik alanlar olmakla birlikte, genis gekme
R yeterli miktarda o . PO mesafeleri, golgelik
Golgelik IS sokak agaclari ile golgelik alanlar
golgelik alan mevcuttur, o alanlarin sinirli olmasina
Alanlar . devamlilik yetersizdir ve yaya
bu durum konforlu bir N . neden olarak yaya
o gostermektedir. konforunu artiracak
yaya deneyimi diizevde deildir konforunu olumsuz
sunmaktadir. Y grar. etkilemektedir.
.. . Cok az sayida ve Tasarlanmig oturma
Giivenpark ¢evresinde .
Oturma alanlarinin genellikle park alaniyla  alanlar1 yalnizca park
Oturma bulunan oturma alanlar1 o1 o . <
oL varlig1 ilk bolgeye (Milli Egemenlik Parki)  alani (Kugulu Park)
Alanlar yaya deneyimini .
A . kiyasla azalmaktadir.  smurli oturma alanlart cevresinde
iyilestirmektedir. - -
mevcuttur. gozlemlenmistir.
Yaya hareketliligini Fiziksel engeller Bu bélgede fiziksel Kaldirimlar belirgin
Fiziksel kisitlayan fiziksel asgari diizeyde engeller artig bicimde daralmakta ve
Engeller engeller asgari varligini gostermekte ve kaldirnm  ¢ok sayida fiziksel engel
diizeydedir. stirdiirmektedir. genigligi daralmaktadir.  bulunmaktadir.
Bulvarin iki ya}}( ast Bulvarin iki yakasi
arasinda yaya iist- alt _
e Bulvarin iki yakasi arasinda sinirli sayida .
gecitleri ve yaya . . . Bulvarn iki yakasi
7 arasinda st gecitler gegcis bulunmaktadir.
baglantilan ve yaya baglantilari Hemzemin baglantilarin arasinda gok az sayida
Baglantilar ~ bulunmaktadir. yaya bag £ bulunan yaya gegitleri

Hemzemin gegitlerin
azlig1 ve uzun bekleme
siireleri yaya konforu
olumsuz etkilemektedir.

bulunmakta, ancak
hemzemin gecis
bulunmamaktadir.

azlig1 ve bekleme
stirelerinin uzunlugu
yaya konforunu
azaltmaktadir.

yaya hareketini
kisitlamaktadir.

Yiriiyiisler siiresince elde edilen veriler, bulvar boyunca yaya konforunun doért bolge arasinda
onemli Olciide degistigini ortaya koymaktadir. Giivenpark ve Kizilay Meydanini igeren birinci bolge,
genis kaldirimlar, goélgelik alanlar, tasarlanmis oturma yerleri, asgari diizeyde engel ve ¢ok sayida yaya
gecidi ile gorece en konforlu bolge olarak nitelendirilebilir (Sekil 2,3). Bununla birlikte, hemzemin
baglantilarin sinirli olmasi ve yaya gegitlerinde uzun bekleme siireleri konforu olumsuz etkileyen en
onemli etmenlerdir. Glivenpark ve Milli Egemenlik Parki arasindaki ikinci bolgede, benzer kaldirim
kalitesi ve golgelik alan bulunmasina karsin oturma alanlarinda azalma tespit edilmistir. Yaya
baglantilar ise iist-alt gecitler ile saglanmis olup, yaya konforunu géz ardi eden bigimde kurgulanmustir.
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Sekil 2
Bulvar iizerindeki golgelik alanlar (Yazarlar, 2024)
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Sekil 3
Giivenpark ve Kizilay Meydani bolgesindeki oturma alanlari (Yazarlar, 2024)
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Milli Egemenlik Parkindan Kennedy Caddesine uzanan {igiincii bolgede ise daralan kaldirimlar,
artan fiziksel engeller ve azalan gblgelik alanlar nedeniyle bulvar {izerinde yaya konforunda belirgin bir
diisis gozlemlenmistir. Kennedy Caddesi’nden Kugulu Park’a uzanan son bolgede ise, daralan
kaldirimlar tizerinde bulunan ¢ok sayida engel, sinirli yaya baglantilari, asgari diizeyde golgeleme ve az
saylda oturma alani nedeniyle konfor diizeyi en diisiik bolge olarak tespit edilmistir (Sekil 4).

Cevresel etmenler biitlinciil olarak degerlendirildiginde (Sekil 5) birinci ve ikinci bolgelerin
golgelik ve oturma alanlarina sahip ve yiiksek baglantili bir yaya hareketliligine olanak saglayan
konforlu bolgeler oldugu tespit edilmistir. Ancak, tiglincii bolgeden baslayarak azalan kaldirim genigligi
ve ¢ok sayida fiziksel engelin varligi bulvar iizerinde konfor diizeyini biiylik Ol¢lide azaltmaktadir.
Bulvar yaya hareketliligi bakimidan konforsuz hale gelirken, engelli ya da hareketliligi kisith bireyler
icin tamamen uygunsuz bir ortam olugmaktadir. Arastirma kapsaminda dahil edilmese de yaya mekanini
cevreleyen cephelerin gegirgenligi ve ilgi ¢ekiciligindeki doniisiimiin de yiirlime kalitesini oldukga
etkiledigi ylirliyiisler siiresince gézlemlenmistir.
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Sekil 4
Kennedy Caddesi - Kugulu Park arasinda yaya konforunu etkileyen fiziksel engeller (Yazarlar,
2024).

FIZIKSEL

Bulgulara dayali olarak, birinci ve ikinci bolgede golgelik alanlarin korunmasi ve genisletilmesi,
oturma alanlarim artirilmasi dnerilmektedir. Ugiincii bolgede kaldirim {izerinde tespit edilen engellerin
yeniden konumlandirilmasi, sokak agaglandirma ¢alismalart ile golgelendirme kosullarinin
iyilestirilmesi, yaya ge¢idi ve baglantilarinin artirilmasi ve iyilestirilmesi onerilmektedir. Dordiincii
bolgede ise kaldirim iizerindeki fiziksel engellerin kaldirilmasi ya da yaya konforunu etkilemeyecek
sekilde yeniden diizenlenmesi, golgelik ve oturma alanlariin arttirilmast ve en Onemlisi kaldirim
genisliklerinin iyilestirilmesi ve hemzemin gegcitlerin diizenlenmesi 6nerilmektedir.

Sekil 5
Yaya konforunu etkileyen ¢evresel etmenlerin bulvar boyunca dagilimi (Yazarlar, 2024).
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Yiriinebilirlik, yaya dostu mekan tasarimi, yaya hareketliligi ve konforu sehir planlama ve kentsel
tasarim alaninda giderek daha oncelikli bir konu haline gelmektedir. Yiiriinebilirlik, uygunluk ve
erigebilirlik, giivenlik, konfor ve ilgi ¢ekicilik gibi etmenlerin olanakli kildig1 karmasik bir olgudur. Bu
baglamda, temel gerekliliklerden biri yaya konforunun saglanmasidir. Calisma kapsaminda da yaya
konforunu etkileyen faktorlerin tartismaya agilmasi amaglanmustir.
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Atatiirk Bulvari'nda gerceklestirilen ¢alisma, Ankara’nin bu 6nemli ekseninde yaya konforunu
degerlendirmeyi hedeflemistir. Konfora iliskin temel kisithiliklar yetersiz kaldirim genisligi,
golgelendirme, oturma alan1 ve hemzemin yaya gegcitlerinin eksikligini iceren yetersiz altyapi olarak
tespit edilmistir. Bu kisithliklar yalnizca konforu degil, ayn1 zamanda bulvarin yaya giivenligi ve
yuriime c¢ekiciligini de olumsuz etkilemektedir. Caginin ‘bulvar’ niteliginde tasarlanmis olan bu
kamusal mekéan giliniimiizde salt bir hiz yoluna doéniismiis durumdadir. Atatiirk Bulvari'nin ara¢ odakli
doniisiimii, yaya konforu ve yiiriinebilirlik agisindan ¢esitli zorluklar tagimaktadir.

Atatiirk Bulvari’ndaki gozlemlere dayali olarak oncelikli miidahale alanlarinin belirlenmesi
miimkiindiir. Ancak, genel yaya deneyimini -yliriime kalitesini- iyilestirmek i¢in ¢alisma kapsaminda
‘konfor’ baglaminda ele alinan yiiriinebilirlik olgusunun daha kapsamli bir yaklasimla ele alinmasi
gerekmektedir. Bu baglamda, bulvar boyunca aktif zemin kat kullanimlar1 ve agik yesil alanlarin varlig
bulvarin geri kazanimu i¢in firsatlar sunmaktadir. Yiiriinebilirligin iyilestirilmesi ile bu 6nemli kamusal
mekanin geri kazanilmasi kentlilerin yasam kalitesinin artirilmasi agisindan 6nem tasimaktadir.
Bulvarin yaya odakli geri kazanimi, daha saglikli yasam tarzlarmi tesvik etmek ve kentsel
siirdiiriilebilirlik ile canlilik agisindan da onemlidir. Atatiirk Bulvari'nin yiiriinebilirligini artirmaya
yonelik yapilacak miidahalelerin yalnizca fiziksel altyapiy1 degil, iist Slgekteki arazi kullanim ve ulagim
deseni ile sosyal ve kiiltiirel faktorleri de géz 6niinde bulundurmasi gerektigi de unutulmamalidir.

Etik Kurul Onay1

Calisma etik onay gerektirmemektedir.

Yazar Katkilan

Aragtirma Tasarimi (CRediT 1) Yazar 1 (%50) Yazar 2 (%50)

Veri Toplama (CRediT 2) Yazar 1 (%100)

Arastirma - Veri Analizi - Dogrulama (CRediT 3-4-6-11) Yazar 1 (%50) Yazar 2 (%50)
Makalenin Yazimi (CRediT 12-13) Yazar 1 (%40) Yazar 2 (%60)

Metnin Tashihi ve Gelistirilmesi (CRediT 14) Yazar 1 (%30) Yazar 2 (%70)

Finansman

Bu ¢alisma i¢in herhangi bir destek alinmamustir.

Cikar Catismasi

Cikar ¢atismasi bulunmamaktadir.

Siirdiiriilebilir Kalkinma Amaclar1 (SDG)
SDG 11 - Siirdiiriilebilir Sehirler ve Topluluklar
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EXTENDED ABSTRACT

Introduction: Walking, as both a fundamental mode of transportation and an essential urban right, offers
numerous benefits in addressing the increasing urban stress due to contemporary living patterns, as well as the
health and climate crises of this era. Since the early 21st century, research on walkability has gained significant
attention, particularly as the negative impacts of the climate crisis have been exacerbated by car-dependent
mobility, along with recent restrictions on urban mobility during the COVID-19 pandemic. In these studies,
walkability is defined as a complex phenomenon influenced by various factors, including ‘traversability and
accessibility’, ‘safety’, ‘comfort’, and ‘pleasurability’. In this context, this study focuses on the environmental
factors that impact pedestrian comfort, which is a fundamental prerequisite for achieving walkability.

Method: This study evaluates the factors affecting pedestrian comfort (shaded areas, seating areas, physical
obstacles, connections) using the "test walk" method along Atatiirk Boulevard, one of Ankara's main development
axes. The walks were conducted throughout June 2024. During the walks, systematic on-site observation, observer
notes, journey mapping, and visual recording tools were used simultaneously for data collection. The visual
recordings were important in comprehensively understanding environmental factors and pedestrian interactions;
hence, photographs and videos were taken at regular intervals and from various angles. The collected data were
compiled into a systematic inventory and then translated into maps for assessment.

Findings and Discussion: Data analysis revealed significant variations in pedestrian comfort across the
four zones along the boulevard. The first zone, adjacent to Giivenpark and Kizilay Square, emerged as the most
comfortable area, characterised by wide sidewalks, ample shaded areas, designed seating areas, minimum number
of physical obstacles, and numerous pedestrian crossings. However, the limited number of ground-level pedestrian
crossings and the long waiting times at these crossings are notable factors that reduce pedestrian comfort. In the
second zone between Glivenpark and Milli Egemenlik Park, a decrease in seating areas has been observed, despite
comparable sidewalk conditions and shaded areas. The design of pedestrian connections in this area, including
overpasses and underpasses, overlooks pedestrian comfort considerations. In the third zone, extending from Milli
Egemenlik Park to Kennedy Avenue, a marked decline in pedestrian comfort has been noted, attributed to
narrowing sidewalks, increased physical obstacles, and reduced shaded areas. Finally, in the last zone, stretching
from Kennedy Avenue to Kugulu Park, pedestrian comfort is assessed as lowest, primarily due to numerous
physical obstacles on the narrow sidewalks, limited pedestrian connections, minimum shading, and a lack of
seating areas. To sum up, key limitations affecting pedestrian comfort were identified as inadequate sidewalk
width, lack of shading, insufficient seating areas, and the absence of ground-level pedestrian crossings, all of which
point to insufficient infrastructure. These limitations adversely affect not only comfort but also pedestrian safety
and the overall walkability of the boulevard.

Conclusion: The concepts of walkability, the design of pedestrian-friendly spaces, and the comfort of
pedestrians are becoming increasingly important topics in urban planning and design. In this context, this study
investigates the factors that influence pedestrian comfort, which is a fundamental prerequisite for walkability,
through test walks conducted along Atatiirk Boulevard in Ankara. The findings indicate that the automobile-
oriented transformation of the boulevard since the 1960s brought various challenges to pedestrian comfort and
walkability. While priority intervention areas can be identified based on these findings, a more comprehensive
approach is necessary to enhance the overall pedestrian experience and walkability of the boulevard. Additionally,
it is important to note that interventions aimed at enhancing the walkability of Atatiirk Boulevard should consider
not only the physical infrastructure but also the broader aspects of land use, transportation patterns, and social and
cultural factors.

Recommendation: Based on the findings, it is recommended that shaded areas be preserved and expanded,
and seating areas be increased for the first and second zones. In the third zone, recommendations include
repositioning the identified physical obstacles on the sidewalks, enhancing shading conditions through street tree
planting, and increasing the number of pedestrian crossings and connections. In the fourth zone, it is advised to
remove or relocate the physical obstacles on the sidewalks, increase shaded and seating areas, and, most
importantly, to widen the sidewalks and regulate ground-level crossings.
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Metropollesmeye bagli olarak sehirlerde ortaya cikan ulasim, iletisim sorunlari; ekonomik,
demografik, sosyal ve ¢evresel sorunlar; arazi kullanim kararlarindaki degisiklikler; gayrimenkul arz
ve talep yonlerinin ve sekillerinin degismesi gibi durumlar giiniimiizde farkl bir boyut kazanmustir.
Bu durum pek ¢ok problemi de beraberinde getirmistir. Akilli sehir, bu sorunlarin farkli bir
yaklagimla ele almmasmi saglayan modern bir kavramdir. Akilli sehir; teknolojik altyapiy:
kullanarak mevecut duruma gore daha yaganabilir, daha saglikli, daha huzurlu, daha temiz, tabiatla
daha fazla uyumlu, siirdiiriilebilir sehirler olusturulmasini gaye edinen bir kavramdir. Akilli sehrin
telosu, sehri yasanilabilir sehre doniistiiriip, yasanilabilirligin devam ettirilmesidir. Akilli sehir
kavraminin temel icra mercileri, idare ad1 verilen kamu hizmetlerinin yiiriitiilmesinden sorumlu kamu
kurum ve kuruluslaridir. Béyle olunca, kamu idarelerinin herhangi bir faaliyeti yiirlitmedeki temel
hukuki altyapinin nasil kurgulandiginin incelenmesi zorunlu hale gelmektedir. Dolayisiyla akilli
sehir kavraminin mevzuat altyapisinin olusturulmasi, kavramin giinlik hayatta uygulanmasini
kolaylastirici bir etkendir. Aym zamanda haklarin ve hiirriyetlerin hukuki giivenliginin saglanmasi
bakimindan da mevzuat gergevesinin olusturulmasi zorunludur. Bu ¢aligmada, Tirk Hukuk
Sisteminde akilli sehir kavraminin mevzuat altyapisi incelenmeye g¢alisilmistir. Bu kapsamda
Anayasa’dan baglayarak ilgili kanunlar, kararnameler, yonetmelikler ve genelgeler baglaminda akill
sehir kavraminin mevzuat boyutu ele alinarak, akilli gehirler ve yasal mevzuat meselesi incelenmistir.
Bu cercevede evvela akilli sehir kavramina altlik olmak iizere bazi kavramlar agiklanmig; ardindan
akalli sehir kavrami uygulama ve teori baglaminda incelenmistir. Daha sonra Tiirk Hukuk Sisteminde
idarenin hareket sekline iliskin genel bilgiler verilmistir. Bilahare 6nce anayasal diizeyde konu
incelenmistir. Anayasal diizeyde akilli sehir kavraminin anayasal temelleri agiklanmaya galigilmustir.
Metnin ana govdesinde ise akilli sehir konusunun hangi mevzuatta ne sekilde yer aldigi tizerinde
durulmustur.
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Problems have differentiated in cities due to metropolisation. These problems have different
dimensions such as transport, communication, economic, demographic, social and environmental,
changes in land use decisions, changes in the supply and demand directions and patterns of real estate.
This situation has brought along many problems. Smart city is a modern concept that enables these
problems to be addressed with a different approach. Smart city is a concept that aims to create
sustainable cities that are more livable, healthier, more peaceful, cleaner, more compatible with
nature and more sustainable than the current situation by using technological infrastructure. The
ultimate aim of the smart city is to transform the city into a livable city and to maintain livability.
The main enforcement authorities of the smart city concept are public institutions and organisations
responsible for the execution of public services called administration. As such, it becomes imperative
to examine how the basic legal infrastructure of public administrations in carrying out any activity is
constructed. Therefore, establishing the legislative infrastructure of the smart city concept is a
facilitating factor for the implementation of the term in daily life. In this study, the legislative
infrastructure of the smart city concept in the Turkish Legal System has been tried to be analysed. In
this context, the legislative dimension of the smart city concept in the context of relevant codes,
decrees, regulations and circulars starting from the Constitution has been discussed; the issue of smart
cities and legal legislation has been examined. In this framework, firstly, some concepts are explained
to be the basis for the concept of smart city. Then, the concept of smart city is analysed in the context
of practice and theory. Afterwards, general information on the way of action of the administration in
the Turkish Legal System is given. Subsequently, the issue was first analysed at the constitutional
level. At the constitutional level, the constitutional foundations of the smart city concept were tried
to be explained. In the main part of the text, it is emphasised in which legislation and how the smart
city issue is covered.

Bu makaleye atifta bulunmak i¢in:

Ozdemir, S. (2025). Akilli sehirler ve yasal mevzuat. Thinking of Urban Decoding Journal (TUDEJ), 2(1), 13-
42. https://doi.org/10.69992/0.2025.9

*Sorumlu Yazar: Selman OZDEMIR, selmanozdemir3@gmail.com

This article is licensed under a Creative Commons Attribution-NonCommercial 4.0
BY NG International License (CC BY-NC 4.0)


https://orcid.org/0000-0002-2513-6073
https://doi.org/XXX

Thinking of Urban Decoding Journal (TUDEJ)

GIRIS

Modern haritacilik ve sehircilik disiplinin pek ¢ok unsuru ve gayesi bulunmaktadir. Bu
unsurlardan ve gayelerden birisi de 6zelde bu sahayla ilgilenenlerin, genelde ise toplumdaki kisi ve
kurumlarin faaliyet alanlarina gore konumsal iliskiler kurmalarini, konum verileri vasitasiyla gerek
kamu idarecileri bakimindan gerekse bireysel ve 6zel hizmet alicilari/vericileri tarafindan alinacak
kararlara bilgi destegi saglanmasidir. Haritacilik ve sehircilik disiplinlerinin bu unsuru ve gayesi, arazi
verilerinin makro diizeyde kalkinmadan ekonomik gelismeye, risk yonetiminden arazi yonetimine
doniik; mikro diizeyde ise fertlerin giindelik hayatini iyilestirmeye ve kolaylastirmaya doniik calismalar
yapan, bu kapsamda iiriinler ortaya koyan disiplinler olmalar1 sonucunu dogurmustur.

Glinlimiizde idari, siyasl yahut (6zel) bireysel kararlar artik konumsal veriler {izerine
temellendirilmektedir. Haritacilik ve sehircilik disiplinlerinin yukaridaki paragrafta yer verilen unsuru
ve gayesi; idari, siyasi yahut bireysel kararlarin insanlara en faydali sekilde, tabiataysa en az zararh
bicimde alinmalarina yardimci olmayi ihtiva etmektedir.

Bu manada hem haritacilik disiplinin hem de sehir planlama disiplininin esasinda insanin
mutlulugunu amagladiklart séylenebilir. Zira konum ve konuma iligkin veri, mekanla irtibathdir.
Dolayisiyla insanin mutlulugu amacina ulasmak maksadiyla bu disiplinlerin temel mevzuu, {izerinde
yasadigimiz mekan olan diinyadir (teknik olarak diinyanin bir parcasidir) denilebilir (Ozdemir, 2018).

Toprak, diger bir ifadeyle arz, liretim faktorleri arasinda yer almaktadir. Ekonomik agidan iiretim
faktorii olmas1 topraga olan talebi artirmaktadir; herkes toprak (arazi/gayrimenkul) sahibi olmak
istemektedir (Ozdemir, 2023). Fakat toprak kit kaynaktir. Yani topragm arazi iiretimle artirilmasi
miimkiin degildir. Keza topragin iistii olarak adlandirilan mekan da bu anlamda kittir. Mekan sathinin
da tiretimle artirillmas1 miimkiin degildir. Deniz dolgusu suretiyle yapilacak mekan artinmlarinda yiizey
alanm1 goriiniiste artmaktadir; gercekteyse dolgu malzemesi kiitle yine toprak oldugundan, bu durum
esasinda toprak/mekan artirnmi degil, kiitlenin yer degistirmesinden ibaret bir olay olarak karsimiza
cikmaktadir.

Netice itibariyle topragin ikdme edilmeyen, kit ve miilkiyete konu edilebilen bir {iretim kaynagi
olmasi, miilkiyetin miras yoluyla nesilden nesile aktarilabiliyor olmasi nitelikleri bir araya geldiginde;
topragin (genis anlamda mekanin) bir rant aract olmasi sonucu ortaya ¢ikmaktadir. Topragin bu
nitelikleri ve oOzellikle rant aract olmasi, arz izerindeki mekan kullanimimin geligigiizel
gerceklesmesinin dnlenmesini zorunlu kilmaktadir. Arzin gelisigiizel kullaniminin 6nlenmesinde kamu
yarar1 bulunmaktadir. Aksi halde hem ekonomik agidan, hem sosyal barig yoniinden, hem de ¢cevre ve
saglik bakimindan pek ¢ok sakincalarin dogacagi agiktir (Demirel ve Giilsever, 2012). Diinya bu
sakincalari sanayi devrimi siirecinde ac1 sekilde tecriibe etmistir.

Arzin ve bu baglamda mekénin gelisigiizel kullanilmasinin 6nlenmesi, kamu otoritelerin arz
kullanimina miidahalesini zorunlu kilmaktadir. Arazi kullanim kararlarinin olusturulmasinda kamu
otoritesi tarafindan diizenlemeler yapilmaktadir. Bu diizenlemeler ve kararlar kisisel cikarlarla
catigabilmekte, hatta sahsi haklarin kullanimi arazi kullanim kararlariyla ve arazi diizenlemeleriyle
simirlanabilmektedir. Kisi menfaatiyle toplum menfaatinin catistigt bu noktada arazi kullanim
kararlarina uygun sekilde arazinin kullanilmasinin zorunlu tutularak bazi kisisel haklarm sinirlanmasi,
kamu otoritesi tarafindan alinan kararlarla kisisel ¢ikarlarin ¢atismasi ve bu ¢atismada kamu yararina
oncelik tanmmmasi; toplumsal diizenin, c¢evrenin korunmasinin, saglikli sehirlesmenin ve
stirdiriilebilirligin saglanmasi amacinin zorunlu bir sonucudur.

Bu ¢alismada, kamu otoritelerinin aldiklar1 kararlarda son donemde siklikla duyulan akilli sehir
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kavraminin yasal dayanaklar1 meselesi incelenmistir. Bu ¢er¢evede akilli sehir denilen kavrama iligkin
islerin mevzuat altyapist olmadan hayata gecirilmesinin miimkiin olup olmadigi; bu kapsamda
Tiirkiye’deki durumun ne oldugu ele alinmistir. Bu nedenle ¢calismada hukuk sisteminin genel isleyisine
yonelik agiklamalar yapilmasi zorunluluk arz etmektedir. Ancak bu incelemeye gecilmeden evvel bazi
temel kavramlarin aciklanmasi, calismaya altlik olmas1 bakimindan kimi hukuki meselelerin izahinin
yapilmasi elzemdir. Aksi halde ¢calismanin anlagilabilirliginin giiclesecegi degerlendirilmistir.

Bir sehrin, akilli sehir olarak nitelendirilebilmesi i¢in farkli kaynaklarda degisik sayida unsurdan
bahsedilmektedir. Bu unsurlarin “akilli enerji, akilli bina, akilli ulagim, akilli teknoloji, akilli saglik
hizmetleri, akilli altyapi, akilli insan, akilli yonetisim, akilli ekonomi” seklinde siralanmalari
mimkiindiir (Tiryaki Celebi, 2015) (Camero ve Alba, 2019). Bu unsurlara yakindan bakildiginda akilli
sehir kavraminin konusunun, sehir oldugu goriilmektedir. Sehrin niivesinin de insan oldugu dikkate
alimdiginda, akilli sehrin ana gayesinin yasanilabilir sehir oldugunu séylemek miimkiindiir (Reddy vd.,
2017).

Ayrica bu unsurlarin tamaminin temel haklarla ve hiirriyetlerle ilgili unsurlar olduklar
goriilmektedir. Bu unsurlarin ¢evre ve tabii kaynaklarla, miilkiyet hakkiyla, seyahat hiirriyetiyle, kisisel
verilerin islenmesiyle, insan hayatiyla, saglikli ve dengeli ¢evrede yasama hakkiyla, sozlesme
hiirriyetiyle, 6zel hayata saygi1 hakkiyla vd. pek ¢cok temel hak ve hiirriyetle ilgili olduklar bir vakiadir.
Akillr sehrin konusunun 6ziinde insan olmasi ise, sehirle ve insanla ilgili islerin belli bir hukuki zemine
oturtulmasimi zorunlu kilmaktadir. Nitekim yapilan isler, alinan kararlar kisi haklarim ihlal edebilir
yahut da bazi kisilerin ¢ikarlaria olmakla birlikte toplumun yararina olmayabilir. Bu nedenle akilli sehir
kavraminin temel haklarla ve hiirriyetlerle irtibatli olmasi; bu yoniiyle de akilli sehir kavraminin ig
hukuk bakimindan ele alinmasini zorunlu kilmaktadir.

Calisma girisinde ifade etmek gerekir ki; dogrudan olmasa da dolayli olarak internet kullanimi,
yapay zeka ve derin 6grenme, LIDAR, insansiz hava araci kullanimi, kentsel doniisiim, fiziki planlama
ve imar planlar1 otomasyon sistemi, ulasgim uygulamalar1 ve sistemleri gibi muhtelif konulara iligkin
mevzuat (da), bu calismayla ve akilli sehir meselesiyle ilgilidir. Ancak sayfa sinir1 dikkate alinarak bahse
konu konularla, UKOME Kkararlarina ve altyapiya iliskin AYKOME Kkararlarina ve buna iliskin
mevzuata bu ¢aligmada zorunlu olarak yer verilemeyecektir.

AKILLI SEHIR
Genel Aciklamalar

Terminolojiyle ilgili baz1 hususlarin agiklanmasi, konuya terminolojiden baslanmasi gerekebilir.
Ornegin “kent kelimesini kullanarak “akilli kent” ifadesini mi kullanmak, yoksa sehir kelimesini
kullanarak “akilly sehir” ifadesini mi kullanmak daha dogrudur?” sorusunu cevaplayarak konu
baglatilabilir. Ancak konunun bu meseleden baglayarak ele alinmasi, yine hem ¢alismanin hem de sayfa
sinirlamasinin  agilmasi sonucunu ortaya ¢ikaracagindan, sdz konusu kavramsal tartismalara
girilmeyecektir. Fakat bu ¢alismada, kent kavrami yerine sehir kavramim kullanmak tercih edilmistir’.

Bilisim teknolojilerindeki ilerlemeyle birlikte giiniimiizde, daha 6nce olmadig1 kadar fazla
konumsal veri elde edilmekte ve kullanilmaktadir. Bu verilerin toplanmasi, islenmesi, paylagilmast hem
haritacilik ve sehircilik disiplinlerini, hem de bizatihi bu disiplinlerin ilgi alan1 olan sehirleri etkilemistir
(Alp, 2016). Akilli sehir kavramina iliskin agiklamalarda bu veri gesitliliginin, ayrica bilisim ve
otomasyon sistemlerindeki gelismelerin de géz 6niinde bulundurulmasi gerekmektedir.

! Tarihi seyre, kelimelerin Sogdga ve Pehlevice kokenlerine, kavramlarin kapsamlarina ve kargiliklarina, kelimelerin sosyal-
kiiltiirel-idari-iktisadi-askeri durumlar1 karsilama vaziyetlerine bakildiginda; giiniimiizde kullanilan sehir kavraminin
karsiliginin kent olmadigini, kentin sehre goére daha dar kapsamli yerlesmeleri ifade ettigini degerlendirmekteyiz. Bu durumun
ayr1 bir ¢aligmanin konusu olacak derinlikte ve genislikte oldugu bir vakiadir.
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Belirtmek gerekir ki, akilli sehrin tam bir tanim1 mevcut degildir. Diger bir ifadeyle, akilli sehrin
“A+B=C” seklinde formiil bir tamimindan bahsetmek miimkiin degildir. Literatiirde yer alan tanimlarin
dahi akilli sehrin tam bir tanim1 olmadiklari; zira bu tanimlarin da zaman gectikge akilli sehri agiklamada
yetersiz kalacaklart anlagilmaktadir. Nitekim akilli sehirle ilgili her tanim, akilli sehrin bagka bir
boyutunu veya bilesenini dikkate alarak kavrami tanimlamaya calismaktadir (Orselli ve Akbay, 2018).
Bu da, baz1 boyutlarin tanim disinda kalmasi durumunu ortaya ¢ikabilmekte, hatta akilli sehir denen
kavramla ifade edilen hususlara yakindan bakinca bu hususlarm akilli sehir kavramiyla ilgisiz
olabildiklerine dahi rastlanmaktadir.

Dolayisiyla akilli sehrin formiil bir taniminin yapilmasi, akilli sehrin baska cihetlerle irtibatli
kisimlarinin diglanmasi sonucunu ortaya ¢ikarabilmektedir. Bu nedenle “akilli sehir sudur” seklindeki
bir tanimdan ziyade akilli sehrin mantiginin izahinin, kavramin ele alinmasi bakimindan daha faydal
oldugu degerlendirilmektedir.

Nitekim toplu ulasimda gisedeki satis gérevlisinden alinan biletin otobiis iginde bulunan kutunun
icerisine atilarak belediye otobiisiine binmek yerine, elektronik cihaza kart okutarak otobiise binme
teknolojisinin kullanilmaya baslandigi 2000’11 yillarda, bu sistemin akilli sehir olarak degerlendirildigi
durumlara gahit olunmus; otobiise binerken belediyece c¢alistirilan giseden alinan kartin elektronik
cihaza okutularak otobiise binme isinin yaptirildig1 sehirler, akilli sehir olarak tanitilmaya baglanmigtir.
Ornegin 1995 yilinda Istanbul’da AKBIL ad1 verilen Akilli Bilet Sistemiyle, istanbul’un akilli sehir
statiisiine eristigi diistiniilmiistiir (Celikyay vd., 2017). Ancak zamanla, elektronik cihaza kart okutularak
otobiise binilmesinin siradan (vak’a-i adiyeden) bir otobiise binme isi oldugu, akilli sehir kavraminin
cok daha baska bir durumu ifade ettigi anlagilmistir.

Akillr sehir kavrami kullanilarak sehirlerin 6n plana ¢ikarilmaya g¢aligilmasi zamanla bir basari
olarak goriilmeye baslanmustir. Ozellikle mahalli idarelerde akilli sehir kavrami, tamitim bakimindan
onemli bir arag olarak talep gérmiistiir. Kimi mahalli idareler trafik sinyalizasyonu yapmis ve buna akilli
sehir adin1 vermis; kimi mahalli idareler internetten su faturas1 6demesine doniik bir yazilim ¢alistirmaya
baglamis ve buna akilli sehir adin1 vermis; kimi mahalli idareler kamerayla semt pazarini izlemis ve
buna akilli sehir adin1 vermistir. Dolayisiyla kavramin iilkemizde sehrin idaresinde, mahalli hizmetlerle
ilgili konularda elektronigin ve bilgisayarin kullanildigir her durumun, o sehrin akilli sehir statiisiine
dahil oldugu algisinin olusturulmasina kaynaklik ettigi gdzlenmektedir.

Halbuki yukarida da deginildigi iizere trafik sinyalizasyonu, internetten su faturast 6denmesi,
kamerayla pazarin izlenmesi durumlarinin hig birisinin tam olarak akilli sehir kavramin karsilamadigi
zamanla fark edilmistir. Bu manada gilinlimiizdeki tanimlarin da ilerleyen siirecte “akilli sehir”
kavramini tanimlamada yetersiz kalacaklari, diger bir deyisle mevcut tamimlarin da akilli sehri tam
karsilamadiklar1 degerlendirilmektedir.

Akilli Sehir Kavram

Sehirlerde ortaya ¢ikan metropollesmeyle baglantili olarak olusan ulagim, iletisim sorunlari;
ekonomik, demografik, sosyal ve c¢evresel sorunlar; arazi kullanim kararlarindaki degisiklikler;
gayrimenkul arz-talep yonlerinin ve sekillerinin degismesi gibi durumlar giiniimiizde farkli bir boyut
kazanmistir. Bu durum mekansal planlamada ve sehrin idaresinde pek c¢ok zorlugu beraberinde
getirmektedir. Akilli sehir, bu sorunlarin farkli bir yaklagimla ele alinmasini saglayan modern bir
kavramdir (Kozlowski ve Suwar, 2021). Bu kavram, bilgi ve iletisim teknolojilerinin sehirlerin igleyisini
nasil iyilestirebilecegine dair fikirlerin bir birlesimi olarak birkag¢ y1l once ortaya ¢ikmistir. Akilli sehir
kavraminin her gegen giin popiilaritesi artmakta, giin gectikge daha fazla sehir akilli olarak
etiketlenmektedir. Ancak yukarida da ifade edildigi iizere bu kavram halen degismeye ve gelismeye
devam eden bir kavramdir (Camero ve Alba, 2019).
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Akillt sehir kavrami, sehircilik alanindaki caligmalarin bilgi ve iletisim teknolojileriyle
birlestirilmesiyle ortaya ¢ikmistir (Allahar, 2020). Son birkag yilda bilisim sistemlerindeki gelismelere
bagh olarak bilgi ve iletisim teknolojilerinde (BIT) énemli ilerlemeler yasanmistir. BIT’in sehirlerde
farkl1 faaliyetler kapsaminda kullanilmasi, sehirdeki hizmetlerin ve operasyonlarin etkinliginin
artmasina yol agmis ve bu sehirler “siber kdy”, “dijital sehir”, “elektronik sehir”, “esnek sehir”, “bilgi
sehri”, “kablolu sehir” ve “akilli sehir” gibi bir¢ok terim kullanilarak isimlendirilmistir. Bu
isimlendirmeler igerisinde “akilli sehir” kavrami, diger isimlendirmeleri de kapsayan bir kavram
oldugundan, siire¢ icerisinde diger kullanimlar yerine “akilli sehir” kavraminin kullanimi tercih

edilmeye baslanmistir (Mohanty vd., 2016).

Akillr sehir kavramin igerigi kamu kurumlarinin ve 6zel kesimin katilimini, internet ve yapay
zeka gibi teknolojilerin kullanimini da ihtiva edecek bigimde genislemektedir (Allahar, 2020). Ayrica
kavram miihendislik, mimarlik, sehir planlama, bilisim-elektronik, sosyoloji, hukuk, kamu ydnetimi,
cevre-tabiat, kiiltiir varliklari, egitim, saglik, ulagim, iletisim gibi pek ¢ok sahayla ilgili oldugundan,
interdisipliner bir 6zellik tasimaktadir. Bu 6zellik de kavramin her bir disiplin bakimindan farkli bir
tanimin1 ortaya c¢ikarabilmekte, bu durum da kavramin taniminm giiglestiren diger bir neden olarak
karsimiza ¢ikmaktadir (Cakic ve Kizilboga Ozaslan 202D,

Lakin kavramin anlasilmasi i¢in var olan tanimlara bakilmasi gerekmektedir. Fakat tanimlarin
anlasilabilirligi, bu kavramin amacinin ne oldugunun idrakine baglidir. Bu nedenle 6ncelikle bu
kavramin amacindan bahsedilecektir. Akilli sehrin amaci, “teknolojik altyapiyr kullanarak” daha
yasanabilir, daha saglikli, daha huzurlu, daha temiz, tabiatla daha fazla uyumlu, siirdiiriilebilir sehirler
olusturmaktir (Tiryaki Celebi, 2015). Yukaridaki amaca ulasmada, sehirlerdeki gilindelik hayatin
akiginin kontroliinden, kaynaklarin kullaniminin planlanmasina kadar birgok alanda dijital uygulamalar
araciligryla, hem sehir hayatinin devam ettirilmesi hem de sehirlesme siireci gerceklestirilmektedir.

Bilgi Teknolojileri ve Iletisim Kurumu (BTIK) akilli sehri, “bilisim teknolojilerinden
faydalanarak sehir varliklarii ve kaynaklari biitlinlestiren, varlik ve kaynaklardan verimli sekilde
faydalanilmasini hedefleyen kentsel gelisim vizyonu” olarak tanimlamaktadir (BTIK, 2022). Pashayeva
ise akilli sehri, “hizmet saglamak ve kentsel sorunlari ¢6zmek igin teknolojiyi kullanan sehir” olarak
tanimlamakta; akilli sehirlerin, “akilli cihazlardan gelen verilerle ¢alisan mekanlar olduklarmi”
sOylemektedir (Pashayeva, 2022).

Akilli sehir, gelenceksel aglarin ve hizmetlerin bilisim, dijitallesme ve telekomiinikasyon
teknolojilerinin kullanimiyla esnek, verimli ve siirdiiriilebilir hale getirildigi, hizmetlerin sehir
sakinlerinin faydasina iyilestirdigi sehirlerdir. Akilli sehirde, teknoloji sehir sakinleri i¢in daha iyi kamu
hizmeti sunumuna, kamu hizmeti sunumunda ¢evrenin daha az olumsuz etkilenmesine, kaynaklarin
daha az kullanilmasina imkan sunmaktadir (Mohanty vd, 2016).

Akillr sehirde, isbirligi ve yonetisim kavramina uygun olarak sehrin igleyebilmesi igin fiziki
altyapinin, elektronik altyapinin, sosyal altyapinin ve faaliyet altyapisinin otomasyon sistemleriyle
birbirine entegre edilmesi; verilerin toplanmasi ve paylasilmasi zorunluluk arz etmektedir.

Dijitallesme

Yukaridaki agiklamalardan yola ¢ikildiginda akilli sehrin temel unsurlarindan birisinin
dijitallesme oldugu goriilmektedir. Bu dijitallesmeyse, harita miihendisligi ve sehir planlama
disiplinlerindeki sayisallastirma olarak bakilmamasi gerekmektedir. Sayisallastirma, dijitallesmenin
adimlarindan sadece birisidir.

Fakat bu dijjitallesmenin sadece CAD (Computer Aided Design) programlar1 olarak
anlasilmamasi gerekmektedir. Zira CAD, esasinda bir autodesktir. Yani CAD, bilgisayar destekli olarak

17



Thinking of Urban Decoding Journal (TUDEJ)

bir tasarim yapmaktadir (Arslan ve Ozdemir, 2017). Ornegin ii¢ boyutlu bir sandalye, {i¢ boyutlu bir
bina veya ii¢ boyutlu bir alet tasarimi CAD kapsamindaki faaliyetlerdir. Bu kapsamda endiistriyel
iiretimde ve modellemede CAD 6nemli bir programdir (Kiigiikerbas, 2021). Ancak CAD akilli sehrin
tek bileseni degildir. Burada bir de GIS (Geographical Information Systems) programlart igin i¢ine dahil
olmaktadir. GIS kavraminin teknik yonden pek ¢ok tanimi yer almakla birlikte; bu kavrami ¢alisma
0zelinde aciklamakta fayda goriilmiistiir. Bu nedenle literatiirden bagimsiz olarak uygulama yonii de
dahil edilerek GIS kavraminin, diinyada CAD ile i¢ ige gegmis cografl bilgi verilerinin tasarimla bir
araya getirilmesi ve buna gore mekansal planlarin yapilmasi, bu planlara gore sehirle ilgili kararlarin
almarak iglerin ylriitiilmesini ihtiva etmektedir seklinde tanimlamak miimkiindiir.

Bu manada dijitallesme; zaten kagitlarda var olan rakamlardan ve sembollerden olusan bilgileri
bilgisayar ortamina alarak ekrana yansitmak, ardindan halihazir haritalari, kadastro verilerini ve imar
planlarim sayisallastirmak, bu haritalara dijital ve anlik konum ve veri bilgisi eklemek; konum ve veri
bilgisinin yaninda ulagimin tiirii, niteligi niceligi, risk ve afet verileri, meteoroloji verileri, cevre-saglik
verileri, niifus-demografi verileri, ekonomik veriler, jeolojik-jeomorfolojik veriler gibi verileri ayn1 anda
kullanmay1, paylasmayi, kararlar1 alirken bunlardan faydalanmayi ihtiva etmektedir.

AKILLI SEHIR KAVRAMINA YONELIK FAALIYETLERIN iCRA MERCILERI

Akilli sehir kavraminin temel uygulayicist kamu otoriteleridir. Ilgili kamu idaresinin agik yahut
zimni onayl olmadan, akilli sehir unsurlarinin hayata gecilerek uygulanmasi miimkiin degildir.
Dolayisiyla idare hukuku ifadesiyle akilli sehir kavrami daha ¢ok icrayla ilgili bir kavramdur. Icra isleri
ise devlet sistemimizde yiirlitmeyle ona bagl olan idare teskilati tarafindan yerine getirilmektedir. Bu
baglamda cumhurbagkanligi, yeni sistemde cumhurbagkanliginin kendi alanlarinda birer sekretaryasi
niteliginde tanzim edilmis bulunan bakanliklar, merkezi idarenin bolge diizeyindeki teskilatlari olan
bolge miidiirliikleri, miilki idare olarak adlandirilan valilikler-kaymakamliklar, il miidiirliikleri-ilge
midiirliikleri, mahalli idareler (biiyliksehir belediyeleri, il-ilge belediyeleri, il 6zel idareleri, koyler)
akilli sehir kavraminin temel icra mercileridir. Bu icra mercilerinin akilli sehirle ilgili isleri yaparken
iiniversitelerden, Ar-Ge merkezlerinden, 6zel tesebbiisten hizmet yahut destek alarak faaliyetlerini
yiiriitmeleri mimkiindir.

Akill1 sehir kavrammin temel icra mercilerinin idare adi verilen kamu hizmetlerinin
ylriitiilmesinden sorumlu kamu kurum ve kuruluslari olmasina binaen, bu noktada kamu idarelerinin
herhangi bir faaliyeti yliriitmedeki temel hukuki altyapinin nasil kurgulandigmin incelenmesi
gerekmektedir. Bu incelemenin ardindan da, idarenin bir faaliyeti gergeklestirmesindeki sistematigin
isleyisinden bahsedilecektir. Ardindan da akilli sehir kavraminin mevzuat altyapisindan bahsedilecektir.

AKILLI SEHRE ALTLIK OLARAK iDARE VE YETKi KAVRAMLARI
idare Kavram

Akillr sehir ve mevzuat iliskisinin anlasilabilmesi igin, evvela idare kavraminin ve Tiirk hukuk
sisteminde idarenin faaliyet seklinin anlasilmasi gerekmektedir. Aksi halde sistemin isleyisinin izah1 ve
idraki giiclesecektir. Burada islevsel anlamda idare, fonksiyonel anlamda idare gibi teknik terimlere
girmeyi gereksiz gormekteyiz. Bu nedenle dogrudan konuyla ilgili olan yonii bakimindan idare kavrami
ele alinacaktir. Ancak vurgulamak isteriz ki; burada sadece sematik bir kavramdan bahsedilecektir.
Teknik agidan gerek yonetim bilimi gerekse idare hukukundaki detay kavramsal analiz boyutlariyla
idare kavrami, ¢aligmanin siirlarinin agilmamasi maksadiyla ele alinmayacaktir.

Kelime anlami olarak idare dondiirme, ¢ekip ¢evirme anlamlarina gelmektedir (Kanar, 2009).
Idare hukuku baglaminda idare etmek ise, alinmasinda hukuken sakinca bulunmayan ¢esitli alternatifler
arasindan, ilgili hizmet alan1 baglaminda kamu yararina en fazla uygun diiseni tercih ederek, ilgili kamu
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hizmeti alanin1 dondiirme (Bal, 2010), ilgili kamu hizmetini ¢ekip ¢evirme anlamina gelmektedir.
Hukuken sakinca bulunmayan c¢esitli alternatifler arasindan, hizmet alan1 bakimindan kamu yararina en
fazla uygun diiseni segmek suretiyle idare etmek, idarenin isidir (Ozdemir, 2018).

Ote yandan idare kelimesiyle ayn1 zamanda bir teskilat da kastedilmektedir. Akill1 sehir kavramim
hayata gecirecek olan kamu kurum ve kuruluslarindan miitesekkil olan teskilata genel anlamda “idare”
ad1 verilmektedir. Bu manada tiizel kisiligi olup olmamasindan bagimsiz olarak Cumhurbagkanligi bir
idaredir; Cevre, Sehircilik ve Iklim Degisikligi Bakanlig1 bir idaredir; Konya Biiyiiksehir Belediye
Baskanlig1 bir idaredir; Necmettin Erbakan Universitesi Rektorliigii bir idaredir; Meteoroloji 8 inci
Bolge Miidiirliigii bir idaredir.

Soyut bir unsur olan idare tegkilati idari, siyasi ve hukuki varlik olarak ortaya ¢ikarken bir iskelet
iizerine bina edilmektedir. Fakat bu iskeletin gerek kurulusu, gerekse isleyisinin rastgele olmasi
miimkiin degildir. iskeletin kurulusunda ve isleyisinde gelisigiizel degil, belirli kurallara gore hareket
edilmesi gerekmektedir (Yildirim, 2018). Bu kurallar manzumesine genel olarak idare hukuku adi
verilmektedir (Kalabalik, 2019).

Herhangi bir kamu idaresinin herhangi bir tasarrufta bulunmasinaysa genel anlamda islem adi
verilmektedir. Diger bir ifadeyle, bir kamu idaresi faaliyetlerini (idari) islem adi verilen tasarruflarla
yerine getirmektedir (Segkin ve Ustiin, 2015). idare ad1 verilen cihaz insan gibi etten-kemikten bir varlik
olmadig1 i¢in gercek sahis gibi karar alarak bunlari icra etmemekte, islem adi verilen tasarruflar
vasitasiyla faaliyetlerini gerceklesmektedir?.

Bir iglemi idarf islem yapan husus ise, islemin sadece idari mercilerden sadir olmasi degil; ayni
zamanda bu islemin kendiliginden hareketle yapilarak tek yanli kamu kudreti vasitasiyla ilgililerin
hukuki statiilerinde degisiklikler ortaya gikarmasi, ayrica islemin araya baskaca islemler ve kararlar
girmeden hukuk diizeninde veya muhatabin hukuki durumunda dogrudan sonu¢ dogurmasi
gerekmektedir (Yildiz, 2019) (Yildirim ve Cinarli, 2019).

Ornegin iiniversite rektorliigiiniin ¢ikardig: yonetmelik idare hukuku bakimindan bir islemdir;
belediyenin onayladig1 imar plan1 idare hukuku bakimindan bir islemdir; DSI’nin gergeklestirdigi bir
arazi toplulagtirmasi idare hukuku bakimindan bir iglemdir; zabitanin yaptig1 isyeri miihiirlemesi idare
hukuku bakimindan bir iglemdir; lisenin yaptigi 6grenci kaydi idare hukuku bakimindan bir islemdir;
iiniversite 6gretim iyesinin 6grenciye verdigi sinav notu idare hukuku bakimindan bir islemdir;
UKOME tarafindan alinan kavsaga sinyalizasyon sistemi kurulmasi karar1 idare hukuku bakimindan bir
islemdir; Hazine arazisine yapilan iggalin sona erdirilerek buranin tahliyesine iliskin karar idare
hukukunda bir islemdir. Bu baglamda akilli sehirlerle ilgili icraya doniik ¢ikarilan yonetmeliklerin, imar
planlarinin, yapt ruhsatlarinin, sinyalizasyon kararlarinin, ulagim kararlarinin, bilisim sistemi
uygulamalarinin tamami idare hukuku bakimindan birer iglemdir.

idare Hukuku Bakimindan Yetki

Yetki saldhiyet, ehliyet anlamlaria gelmektedir (Kanar, 2009). Salahiyet bir ise karisma, gérevin
geregi olarak bir isi yapmaya hakki olma (Devellioglu, 2007), bazi emirleri ve islemleri
gergeklestirebilme iktidar1 (Kenan, 2018) olarak tanimlanmaktadir. Ehliyet ise liyakat, kabiliyet, bir isi
hak edecek durumda olma olarak tanimlanmaktadir (Devellioglu, 2007). Salahiyet ve ehliyet
anlamindan yola ¢ikildiginda yetki, bir merciinin belirli bir islemi yapabilmeye, bir karar1 alabilmeye
ehil olmasi bigiminde tanimlanabilir (Gozler, 2009).

Bu veriler gergevesinde idare hukukunda yetki kavramziyla bir idarf merciin, gorev alan1 igerisinde

2 [dari eylem ve idari sdzlesmeler de idarenin faaliyette bulunma bakimindan diger hareket araglari olmakla
birlikte; eylem ve s6zlesme kavramlari bu ¢aligmanin konusu diginda tutulmustur.

19



Thinking of Urban Decoding Journal (TUDEJ)

kalan bir isi/faaliyeti yapma, karar1 alma ve/veya bu kararn uygulama ehliyetini haiz olmasi
kastedilmektedir. Yetki kavramini, genel ve objektif diizenleme yapma yetkisi ile birel ve siibjektifislem
yapma yetkisi seklinde iki kategoride toplamak da miimkiindiir. Hukuki bir terim olarak yetkinin farkli
farkli anlamlar1 olmakla birlikte (Ulu, 2011), bu calismada biz yetkiyi “idari mercilerin gorev alani
icerisinde hareket edebilme, idari mercilerin akilli sehir kapsaminda karar alabilme ve islem tesis
edebilme ehliyetini haiz olmalar1” anlamiyla ele almaktayiz.

Yetkinin Kaynad

Idari islemlerin tesis edilebilmesi i¢in, bu hususta her seyden once o idarenin yetkili olmasi
gerekmektedir. Akilli sehirler konusuyla ilgili islem yapabilmek bakimindan idarenin yetkili olabilmesi
icinse, evvela o idarenin akilli sehirler konusunda tasarrufta bulunabilme goérevinin bulunmasi
gerekmektedir.

Kural olarak idare cihazina bu gorevi veren sey, kanundur. Nitekim Anayasada “Idare, (...)
kanunla diizenlenir” (m.123/1) denilerek idarenin kurulusunun, gorevlerinin, goérevleri kapsaminda
islem tesis edebilme ehliyetini igeren yetkilerinin kanunla diizenlenecegi esasi benimsenmistir.
Dolayisiyla idarenin gorevlerini yerine getirmek i¢in kullanacagi yetkilerinin Anayasa geregi bir kanuna
dayanmasi, kanuni bir temelinin bulunmasi gerekmektedir (Ozdemir, 2023-2). Nitekim Anayasa
Mahkemesi de bu maddenin idarenin ve idarenin organlarinin hem gorevlerinin hem de yetkilerinin
kanunla diizenlenmesini gerekli kildigini ifade etmektedir’.

Idarenin bir hususta yetkili olup olmadigi degerlendirilirken &nce kanuna bakilmasi
gerekmektedir. Bunun sebebi, Anayasanin sadece hukuk kurallarma kaynaklik etmemesi; ilaveten
Anayasanin devlet yetkilerinin nasil kullanilacagini, bu yetiklerin sinirlarinin nasil konulacagini da
belirlemesidir. Boylelikle kamu makamlar tarafindan yapilacak igslemlerin dayanagi olacak mevzuatin,
Anayasa’nin koydugu esaslara gore hazirlanmasi gerekmektedir. Bunun tabii sonucu, kamu
makamlarinin yetkilerini ancak Anayasanin koydugu esaslara gore kullanabilmeleridir (Akyilmaz vd.,
2009).

Idarenin gorevlerinin kanuna dayali olmasi durumuna “idarenin kanuniligi ilkesi” adi
verilmektedir (Giinday, 2004). Bu ilkeye gore, ozellikle kisisel veriler gibi kisi hiirriyetlerine ve
miilkiyet hakki gibi temel haklara etki eden idari tasarruflarda, alinan kararin bir pozitif yasal
dayanagmin bulunmasi zorunludur (Akyilmaz vd., 2009). Ornegin bir islemin dayanag: yonetmelik
olabilir. Fakat bu ydnetmeligin mutlaka dogrudan (yahut niteligine gore dolayli olarak) kanuna
dayanmasi gerekmektedir. Kanunilik, hukuki kurallarin keyfilige izin vermeyecek sekilde belirli,
ulasilabilir ve dngoriilebilir olmasini temin etmektedir. Bu da hukuk giivenliginin saglanmasina katki
sunmaktadir®.

Fakat kanunilik ilkesini, idarenin her bir yetkisinin tek tek kanunda yazili olmasi seklinde “yanlis”
anlamamak gerekmektedir. Kanunilik ilkesi, mutlaka her konunun biitiin detaylariyla kanunda tek tek
yazilacagi, her tiirli detayin kanunda sayma yoluyla gosterilecegi anlamina gelmemektedir (Balta,
1970). Aksi halde her bir gorevin ve yetkinin tek tek kanuna yazilarak “idarenin kanuniligi” denilen ilke
uygulanmaya kalkilsa, bu durumda giinliikk hayatin her alaniyla ilgili kamu hizmetlerinin sunulmasi
miimkiin hale gelmeyecek (Akbulut, 2013); faaliyetler ve kamu hizmetleri duracaktir. Zira hi¢ akla
gelmemis ya da disiiniilmemis bazi problemlere o an ¢dziim tiretilmesi gerekebilmektedir, ancak kanun
koyucu yavag ¢alismaktadir; teknik ve giinliik meselelere yasama, idare kadar niifuz edememektedir. Bu
sakincalar1 dnlemek icin, kanunilik ilkesi esnek sekilde kabul edilmistir (Ceylan, 2021).

3 Anayasa Mahkemesinin 30.12.2021 tarih ve E:2021/88, K:2021/105 sayili karar.
4 Anayasa Mahkemesinin 16.12.2021 tarih ve E:2021/59, K:2021/90 say1l karar1.
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Nitekim idarenin kanuniligi denilen kavramin esnek kabul edilmemesi halinde; ¢oplerin
belediyece toplanmasinda/toplatilmasinda hangi boyutta kamyonun kullanilacagindan toplu tagima
otobiis glizergdhlarinin hangi caddelerden gegeceginin belirlenmesine, ders baslangic ve bitis saatlerinin
ne olacagindan dersin kag saat iglenecegine, lise birinci sinif matematik dersi simnavinda kag adet soru
sorulacagindan sorularin hangi konular1 icerecegine, binalarda asansoérlerin hangi hizla hareket
edeceginden piknik yerlerindeki kamelya renginin ne olacagina, sokak parke taslarinin renginden
doseme desenine varincaya kadar her konunun kanuna tek tek yazilmasi anlamina gelir ki; boyle bir
durumda ortaya cikan metne kanun denilmesi tartismali hale gelecegi gibi, kamu hizmetlerinin
yiiriitiilmesinde de aksakliklarm ortaya ¢ikacagi tabiidir (Ozdemir, 2023-2).

Dolayisiyla idarenin kanuniliginden anlagilmasi gereken, Anayasa’nin kanunla diizenlenmesini
ongordiigii hususlarda ana ¢ercevenin kanunda belertilerek; tali netlikteki ve gilinlitk uygulamaya iliskin
teknik ve detay hususlarin kanun koyucunun verdigi yetkiye istinaden yonetmelik, imar plani, teknik
talimat, genelge, genel karar gibi diger islemlere yahut dogrudan birel islemlere birakilmasi gerektigi
hususudur (Balta, 1970). Bu hususu Anayasa Mahkemesi “idarelerin kanunlarla verilen gorevleri yerine
getirirken ne tiir kararlar almalar1 gerektiginin, her tiirli olay ve olgu g6z oniinde bulundurularak
onceden hukuk kurallariyla belirlenmesi miimkiin olmadigi gibi kamu hizmetlerinin ve toplumsal
ihtiyaglarin degiskenligi dikkate alindiginda uygun bir yontem de degildir” seklinde ifade etmistir’.
Dolayisiyla idarenin bir hareket serbestisi olacaktir. Buradaki hareket serbestisinin de hukuk kurallari
cercevesinde kullamlmas: gerektigi unutulmamalidir (Ozdemir, 2023-2). Ote yandan; yeni sistemde
“yiritme yetkisine iliskin konularda Cumhurbaskanligi kararnamesi” ile de diizenlemeler
yapilabildiginin hatirdan ¢ikarilmamasi gerekir. Dolayisiyla akilli sehirlerle ilgili Cumhurbaskanligi
kararnameleri ¢ikarilmasi da miimkiindiir.

AKILLI SEHIRLE iLGIiLi UYGULAMALARININ HUKUKi DAYANAKLARI
Anayasal Dayanak

Bir hususla ilgili olarak anayasalarda detay ve teknik diizenlemelere yer verilmez, anayasalarda
genel esaslara yer verilir. Kanunla diizenlenmesi gereken hususlar 6zel olarak agiklanir. Bu kapsamda
Anayasa ele alindiginda, Anayasada akilli sehirlerle ilgili dogrudan bir hiikiim mevcut degildir. Akill
sehir ad1 verilen ve olduke¢a yeni olan teknik/detay kavramin bir anayasada yer almasi elbette anayasa
yapim tekniklerine uygun degildir. Ancak bu kavramin hayat bulmasini saglayacak diizenlemeler yapma
konusunda anayasa muhteviyatinda bazi niivelerin bulunmasi miimkiindiir.

Yukarida akilli sehrin, insanin mutlulugunu hedeflediginden bahsedilmistir. Yiirtirliikte olan 1982
Anayasasi’nda insanin mutlulugunu gerceklestirmeye yonelik devlete bazi amacglar ve hedefler
konulmustur. Nitekim Anayasa’da, “kisilerin ve toplumun refahi, huzuru ve mutlulugunu saglamak; (...)
insanin maddi ve manevi varliginin gelismesi icin gerekli sartlart hazirlamaya ¢alismak™ devletin temel
amag ve gorevleri arasinda sayilmigtir (m.5).

Devlet aygiti, bu amaglar1 gergeklestirme hedefine yonelik faaliyetlerde bulunmakla miikelleftir.
Akillr sehirlerin refah, huzur ve mutlulukla olan irtibati dikkate alindiginda akilli sehirlere yonelik
mevzuati hazirlamanin; plan, proje ve uygulamaya doniik faaliyetleri gergeklestirmenin; teknik
altyapinin ve iist yapmin kurumsallasmasim temin etmenin devletin gorevleri arasinda oldugunu
s0ylemek miimkiindiir.

Akilli sehirler, adi {izerinde yerlesim yerleriyle ilgili bir kavramdir. Yerlesim yerlerinin de bir
idari yapisi, bir ¢evresi, lizerinde yasanan bir arazisi, iliskili oldugu diger yerlesimler bakimindan bir
hinterlandi, sehirde yasayan kisilerin sosyal-ekonomik-kiiltiirel ihtiyaglariyla bu ihtiyaglarin

> Anayasa Mahkemesinin 08.12.2015 tarih ve E:2014/87, K:2015/112 say1li karar.
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giderilmesine yonelik teknik ve sosyal altyapilarin, donatilarin ve donatimlarin olusturulmasi
gerekmektedir. Bu bakimdan akilli sehir kavraminin Anayasa’yla dogrudan yahut dolayli olarak irtibath
olan kisisel verilerle, kisi haklariyla, miilkiyet hakkiyla, konut dokunulmazligiyla, haberlesme
hiirriyetiyle, yerlesme ve seyahat hiirriyetiyle, hak arama hiirriyetiyle irtibatinin bulundugunu séylemek
miimkiindiir.

Ancak esas olarak akilli sehir kavrami anayasanin saglikla, cevreyle ve sehircilikle ilgili
hiikiimleriyle irtibatlidir. Bu hususa iliskin olarak Anayasa’da, “Herkes, saglikli ve dengeli bir ¢cevrede
yasama hakkina sahiptir” denilerek (m.56/1); saglikli ve dengeli ¢evrede yasamanin bir hak oldugundan
ve bu hakkin sadece Tiirk vatandaglarina, sadece erkeklere, sadece kadinlara, sadece gocuklara degil
herkese ait bir hak oldugundan bahsedilmistir.

Saglikli ve dengeli cevrenin igerisine; bitkiler ve hayvanlar gibi diger canlilar, kiiltiirel miras ve
tescilli eserler gibi olgular, riizgar-giines-aydinlanma imkanlarindan yeterince faydalanacak sekilde
arazi kullanim planlar1 yapilmasi ve bu planlara uygun binalar insa edilmesi, enerji tasarrufunu
saglayacak altyapinin olusturulmasi, emek-zaman ve ekonomik kayiplar1 azaltacak iletisim ve ulagim
sisteminin kurgulanmasi, dogal kaynaklarin dengeli ve siirdiiriilebilir tiiketilmesi gibi pek ¢ok husus
girmektedir.

Anayasa’da, “cevreyi gelistirmek, ¢evre saghgini korumak ve ¢evre kirlenmesini onlemek
Devletin ve vatandaslarin ddevidir” denilerek (m.56/2) yapilacak kanunlarda, yonetmeliklerde,
planlarda vd. islerde “cevreyi gelistirmek, ¢evre saghigint korumak ve ¢evre kirlenmesini onlemek”
O0devine uygun davranilma yiikiimliiliigli hem devlete hem de vatandaslara yiiklenmistir. Ayrica
Anayasada konut ihtiyacinin kargilanmasinda,

a- Sehirlerin 6zelliklerinin géz 6niinde bulundurulmast,
b- Ayrica bunun bir planlama gercevesinde yiiriitiilmesi gerekliligi tizerinde durulmustur (m.57).

UNESCO tarafindan bir insan hakki olarak kabul edilen ¢cevre hakki ve bu baglamda saglikli ve
dengeli bir ¢evrede yasama hakkinin, Tiirk Anayasasi’nda dogrudan degil, yasam hakkiyla irtibath
sekilde dolayli olarak ele alindig1 gortilmektedir (Gtirseler, 2008). Ayrica bu hakkin Tiirk Anayasasi’nda
“Kisinin Haklar1 ve Odevleri” ile “Siyasi Haklar ve Odevler” kisminda diizenlenmedigi; “Sosyal ve
Ekonomik Haklar ve Odevler” boliimiinde diizenlendigi goriilmektedir. Saglikli ve dengeli bir cevrede
yasama hakkinin diizenlendigi yerin “Sosyal ve Ekonomik Haklar ve Odevler” bdliimii olmasinin bazi
sonuglar1 bulunmaktadir. Zira Anayasada devletin, sosyal ve ekonomik alanlarda Anayasayla belirlenen
gorevlerini, bu gorevlerin amaglarina uygun Oncelikleri gozeterek mali kaynaklarinin yeterliligi
Ol¢iisiinde yerine getirecegi belirtilmistir (m.65).

Dolayisiyla ¢evre ve sehircilikle ilgili hususlar bakimindan devlet, ekonomik istikrara yonelik
onceliklere ve biitce durumuna gore Anayasa’daki gérevlerini yerine getirecektir. Bu durumun methum-
u muhalifine gore, ¢evre ve sehircilikle ilgili gdrevlerin yerine getirilmesinden devlet ekonomik durum
nedeniyle kaginabilecegi gibi, mali durum nedeniyle bazi gorevleri yapmaktan imtina da edebilecektir.
Bu da gevre ve sehircilikle ilgili devletin gorevlerini yerine getirmesine iilke ekonomik kosullarinin bir
sinir olarak belirlendigini (Giirseler, 2008); hatta ¢evre, sehircilik, planlama, konut, barmma gibi
meselelerdeki gorevlerini yerine getirmekten devletin ekonomik sartlar nedeniyle kagimmasinin
miimkiin oldugu sonucunu dogurmaktadir. Bu nedenle iilkemizdeki ¢evre, sehircilik, planlama, konut,
barinma gibi meselelerle ilgili kanunlarda kanun koyucunun ekonomik sartlar1 dikkate alarak norm
ihdas1 yoluna gidebildigi ve ozellikle planlama ve koruma konularinda c¢ekingen davranilabildigi
gozlenmektedir.

Hal boyle olmakla birlikte, bilgi ve iletisim tekniklerindeki gelismeler; mobilizasyon; koruma-
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kullanma dengesinin gozetilmemesi nedeniyle tabiatta vuku bulan olaylarin insanlarin can ve mal
giivenligini tehlikeye sokacak tabiat olaylarina sebep olmasi gibi durumlar; kaginilamayan kiiresel
iletisim agmin bir parcast olunmasi; akilli telefonlar araciligiyla bilisim sistemlerinin ferdi
kullanimlarinin artmasi ve insanlarda hizmetlere ve idarelere yatay erisim konusundaki taleplerin
artmasi; akilli sehirlere yonelik devlet tarafindan diizenlemeler yapilmasini zorunlu kilmaktadir. Bu
zorunluluk, mali kaynaklarin akilli sehirlerle ilgili yatirimlar yapilacak sekilde sarf edilmesine idareleri
ve idarecileri yonlendirmektedir.

Ozellikle mekansal planlamada sehirlerin niteliklerini goz oniinde bulundurularak planlama
yapilmast gerekliligi; her bir sehrin durumunun kendine 6zel ele alinmasini gerektirmektedir. Gerek
cografi konum, gerekse sosyal ve ekonomik durum bakimindan her bir sehirde farkli planlama
yaklagimlarinin benimsenmesi hem planlama tekniklerinin bir geregi, hem de anayasal bir
zorunluluktur. Yukarida da ifade edildigi iizere, akilli sehir kavraminin dogrudan Anayasada ele
almmadigt; ancak akilli sehir kavramina altlik olusturacak diizenlemeler yapilmasmi tesvik edici
hiikiimlerin Anayasada yer aldig1 anlagilmaktadir.

Bu kapsamda kanunlarin vd. alt normlarin ihdasinda akilli sehir uygulamalarina imkan verecek
hiikiimlerin mevzuata der¢ edilmesinin miimkiin oldugu; anayasal diizeyde akilli sehirle ilgili olarak
kanunlarda vd. alt normlarda hiikkiim getirmeyi engelleyen bir durumun bulunmadigi
degerlendirilmektedir.

Bunun istisnasininsa, bir engelden ziyade sekil kullart manzumesi oldugu sdylenebilir. Anayasada
temel haklar1 ve hiirriyetleri ilgilendiren hususlarla ilgili bazi1 kurallara yer verilmistir ki; miilkiyet
hakkinin kaldirilmasi ya da sinirlanmasi durumunda bunun Anayasada ongoriilen kurallara uygun
yapilmast, kisisel verilerle ilgili veri paylasimiyla ilgili diizenlemeler yapilmasi durumunda bunun yine
Anayasada ongoriilen kurallara uygun yapilmasi gerekmektedir. Bu hususlara agagida yeri geldikge 6zet
olarak deginilecektir. Ancak akilli sehrin bir unsuru kabul edilebilecek CAD, GIS yahut CBS
sistemlerinin kullanilmasi gibi hususlar bakimindan anayasal diizeyde bir engelin mevcut olmadigi; bu
bakimdan CAD, GIS veya CBS sistemlerinin kullanilmasi, verilerinin islenmesi ve paylasilmasi gibi
hususlarda ilgili idarelerin diizenlemeler yapmasinin miimkiin oldugu goriilmektedir.

Dolayisiyla giliniimiizde CAD, CBS, GIS tekniklerinden, yapay zeka uygulamalarindan, hava
kalitesi — havza durumu — kiyi/sahil seridi gibi unsurlar bakimindan teknik ara¢ gere¢ ve anlik veri
aktarimindan, “big data” ad1 verilen cografl ya da sosyo-ekonomik verilerden, kurumlar arasi kayit ve
interaktif isbirliginden faydalanilmasindan ve akilli sehir kapsaminda bu unsurlarin kullaniminda
anayasal agidan bir engelin olmadigindan bahsetmek miimkiindiir.

Diger Mevzuat Dayanaklari

Akilli sehrin ana konusu insan ve insanin yasadigi mekandir. Bu kisimda, mekanla ilgili olarak
ve akilli sehir kavramini ilgilendiren boyutuyla, kanun vd. alt diizey mevzuat hiikiimleri ele alinacaktir.

Insanin yasadig1 mekani kirsal yerlesim yerleri ve kentsel yerlesim yerleri olarak farkli tiirleri
olmakla birlikte; bu calismada kentsel yerlesim yerlerinden olan sehir cergevesinde inceleme
yapilacaktir. Sehir denince akla gelen teskilat belediyedir. Bu nedenle asagida, “akilli sehir” kavraminin
kanuni dayanaklarina oncelikle belediyelerle ilgili mevzuat bakimindan deginilecektir. Ardindan diger
mevzuattaki akilli sehirlere yonelik diizenlemeler ele alinacaktir. Bu noktada ifade etmek gerekir ki;
belediyeler yoniinden akilli sehirle ilgili normlara sadece Belediye Kanunu'nda yer verilmemistir.
Belediyeleri ilgilendiren bagka normlar da bulunmaktadir. Bu nedenle akilli sehirlerle ilgili mevzuatin
teskilat bakimindan sinirlarinin tam olarak ¢izilmesi kimi zaman miimkiin olamamaktadir.

Belediye Kanunu (R.G., 13.07.2007)
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Belediyelerin temel varlik nedeni, mahalli-miisterek nitelikteki ihtiyaglariin karsilanmasidir. Bu
ihtiyaglarin karsilanmasi igin teskilat, personel, arag-gerec, biitce gibi pek ¢ok unsurun mevcut olmasi
gerekmektedir (Doganyigit, 2021). 5393 sayil1 Belediye Kanunu’nda teskilat, personel, arag-gere¢ ve
biit¢eyle ilgili muhtelif hitkiimlere yer verilmis; mahalli miisterek nitelikte olmak sartiyla belediyelere
pek cok gorevler verilmis; bu gorevlerin icrast zimninda belediyeler pek ¢ok yetkiyle donatilmistir.
Ulasim, mekansal planlama, enerji, igme ve kullanma suyu, kati atik ve drenaj sistemleri, saglik, ¢evre,
giivenlik, barinma gibi mubhtelif sahalarda hizmetlerin kesintisiz ve yasanilabilir sehir niteliklerine
uygun sekilde sunulmasiyla gérevli olan belediyeler; dogrudan yahut dolayli olarak akilli sehirlerle ilgili
unsurlar1 kullanmak zorundadir.

Bir donem fiziki ve klasik yoOntemlerle yapilan islerin teknolojinin gelismesiyle birlikte
sayisallastirilmasi; yapay zekénin devreye girmesi, veri depolama ve paylasim islerinde yazilimlarin
kullanilmasi siireci, gidisat1 kendiliginden akilli sehre gdtiiren bir nitelik arz etmektedir. Dolayisiyla
kurum ve kuruluslara ait olan gdrevlerin icrasinda bilgisayar, yazilim, yapay zeka, bulut ve internet
kullanimi, bu kullanimlarin sehir sakinlerine agilmasi, yeni iletisim tekniklerinin kullanilmasi, siireci
kendiliginden akilli sehirlere evrilmeye yoneltmektedir.

Belediye Kanunu’nda, mahalli ve miisterek nitelikte olacak sekilde “cografi bilgi sistemini ve
kent bilgi sistemini kurmak, yapmak, yaptirmak” belediyenin gorevleri arasinda sayilmistir (m.15/1-a).
Akilli sehrin temel unsurlarindan olan bu sistemlerin kurulmasini kanun koyucu belediyelere
emretmektedir.

Bu bilgi sistemlerinin kapsamlarina halihazir harita, imar planlari, yol, su, kanalizasyon,
numarataj, ulasim, altyap1 gibi pek ¢cok belediye hizmetinin girdigi dikkate alindiginda; hem olagan veya
olaganiistii donemlerdeki hizmetlerin sunulmasi bakimindan, hem de vatandaglarin bu hizmetler
vasitastyla sehir hayatinin yasanabilirliginin kolaylagmasin1 gérmeleri, katilim ve aidiyet duygularinin
artmalar1 bakimindan sistemlerin 6nemi tartigmasizdir. Esasinda asagida sayilacak olan akilli sehirlerle
ilgili diger hususlarin temelinde de, her seyden dnce s6z konusu bilgi sistemleri yatmaktadir.

Kanun’da, “Belde sakinlerinin mahalli miisterek nitelikteki ihtiyaglarini karsilamak amaciyla her
tiirlii faaliyet ve girisimde bulunmak” belediyelerin yetkileri arasinda sayilmistir (m.15/1-a). Maddede
“her tiirlii faaliyet ve girigim” kavrami kullanilmistir. Her tiirli faaliyetin ve girisimin igerisine akill
sehir uygulamalariin da dahil olacag izahtan varestedir.

Yine Kanun’da, “rayli sistem ddhil her tirlii toplu tasima sistemlerini kurmak, kurdurmak,
isletmek ve islettirmek” yetkisinin belediyeye ait oldugu belirtilmistir (m.15/1-f). Bu maddede yer alan
“her tiirlii toplu tasima sistemleri’nin kapsamina, akilli ulagimla ilgili sistemlerin de dahil oldugu
aciktir. Zira maddede, belli bir ulagim sisteminden degil her tiirlii ulasim sisteminden bahsedilmistir.
Buradaki ulagim sistemi kara ulagimi, deniz ulagimi, hava ulasimi ve rayli sistemi kapsadigi gibi; madde,
bunlarin isletilmesini ve akilli ulasim unsurlariyla entegrasyonunu da ihtiva edecek manada
diizenlenmistir.

Kanun’da, “Kati atiklarin toplanmasi, taginmasi, ayrigtirilmasi, geri kazammi, ortadan
kaldirilmasi ve depolanmasi ile ilgili biitiin hizmetleri yapmak ve yaptirmak” da belediyenin yetkileri
arasinda saylmistir (m.15/1-g). Maddede yer alan “biitiin hizmetleri yapmak ve yaptirmak™ sadece
atiklarm toplanmasi ve bertaraf edilmesini degil; ayn1 zamanda toplama ve bertaraf sisteminin biligim
sistemleriyle diizenlenmesini, atiklarin akilli sehir ve akilli ¢evre uygulamalarina uygun olarak
ayristirillmasini da kapsamaktadir.

Kanun’da, “Kara, deniz, su ve demiryolu iizerinde isletilen her tiirlii servis ve toplu tasima
araglari ile taksi sayilarini, bilet iicret ve tarifelerini, zaman ve giizergahlarin belirlemek; durak yerleri
ile karayolu, yol, cadde, sokak, meydan ve benzeri yerler iizerinde arag park yerlerini tespit etmek ve
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isletmek, islettirmek veya kiraya vermek; kanunlarin belediyelere verdigi trafik diizenlemesinin
gerektirdigi biitiin isleri yiiriitmek” de belediyelerin yetkileri arasinda sayilmistir (m.15/1-p). Bu isleri
yaparken, akilli bilisim sistemleriyle gerek trafik diizeninin ve toplu ulagimin isleyisinin kontrolii, gerek
durak yerleri, gerek yolcu potansiyeli, gerek gecis araliklari, gerek sefer sayilari gibi pek ¢ok unsurun
akilli sehir standartlarina gore isletilmesi, verilerin anlik ve konumsal paylagimi, bu maddeyle
belediyelere verilmis bir yetkidir.

Belediye Kanunu’nda, “Belediye, belde sakinlerinin belediye hizmetleriyle ilgili goriis ve
diisiincelerini tespit etmek amaciyla kamuoyu yoklamast ve arastirmasi yapabilir” hilkmiine yer
verilmistir (m.15/4). Giiniimiizde teknolojinin gelismesi, yliz yiize anketin veya smirli bir ¢evrede
anketin yapilmasi yerine; akilli telefon-internet-bilgisayar sayesinde genis katilimli 6rneklemlere
ulasmak miimkiindiir. Bu madde, akilli sehir uygulamalarinin belediye tarafindan kullanilmasinda, halk
katiliminin saglanmasinda etkin bir hareket imk&n1 sunmaktadir. Boylece, akilli sehrin bir unsuru olan
yOnetisim kavraminin hayat bulmasi da miimkiin olmaktadir (Kaygisiz ve Aydin, 2017).

Akilli sehir kavrami bakimindan belediyelere iliskin bir diger hiikiim de acil durumlarla ilgili
hususlarin diizenledigi “Belediye; yangin, sanayi kazalari, deprem ve diger dogal afetlerden korunmak
veya bunlarin zararlarim azaltmak amaciyla beldenin ozelliklerini de dikkate alarak gerekli afet ve acil
durum planlarimi yapar, ekip ve donanumi hazirlar” hilkkmiidiir (m.53/1). Maddede yer alan “afet ve acil
durum planimin yapilmasi”, “ekip ve donanimin hazirlanmast”; giniimiizde teknolojinin verdigi
imkanlardan faydalanarak onleyici tedbirlerin alinmasi, bir acil durum olay1 vuku buldugunda buna
miidahalenin etkin sekilde yapilmasi, iletisim, konum paylasimi, koordinasyon yontemlerinin bilisim
teknolojileriyle gelistirilmesi; klasik yontemlerin ve konvansiyonel ara¢ gerecin yaninda, bilisim
teknolojilerinin isin i¢ine dahil edilmesini gerekli kilmaktadir. Madde, bu yonden de belediyelere gerekli
hareket serbestisini saglamaktadir.

Ayni maddenin ikinci fikrasinda yer alan “Acil durum planlarvun hazirlanmasinda varsa il
olgegindeki diger acil durum planlariyla da koordinasyon saglanir” hikmi (m.53/2), bu
koordinasyonun sadece masa baginda oturarak toplant1 yapmak seklinde degil; telli ya da telsiz iletisim
sisteminin kurulmasini, veri transferi ve paylasiminin diger kurumlarla ve afet ve acil durum sahasinda
faaliyette bulunan sivil toplum kuruluslariyla da koordinasyon ve entegrasyon icerisinde yapilmasini
gerektirmektedir.

Maddenin licilinci fikrasindaki “Planlar dogrultusunda halkin egitimi icin gerekli donlemlerin
alimmasr” hitkmii (m.53/3) de gerek yapay zeka uygulamalari, gerek mobil iletisimle afet ve acil durum
planlarinin halkin katilimiyla uygulamaya konulmasini ihtiva etmektedir. Ozellikle afet sonras1 arama-
kurtarma c¢aligmalar1 bakimindan 6nemli olan bu hiikiimler, belediyelerin akilli sehir uygulamalarini
aktif olarak kullanmalarint miimkiin kilmaktadir.

Ote yandan; imar planlarmin  hazirlanmasinda, arazi ve arsa diizenlemelerinde,
kamulastirmalarda, kentsel doniisiim uygulamalarinda deger esashi arazi haritalarinin olusturulmasindan
paylagim tablolarinin yapilmasina ve imar haklarinin transferine kadar pek ¢cok sahada da akilli sehre
yonelen sistemlerin belediyelerce uygulanmasi ve kullanilmasi miimkiindiir.

Netice itibariyle, akilli ulagim sistemlerinde kablosuz sensér agmin kullanilmasi, bulut
sistemlerinden faydalanilmasi ve bdylece emisyonun, yakit tiikketiminin azaltilmasi (Oladimeji vd.,
2023); hafriyat atiklarinin, organik atiklarin, yerlesim yeri atiklarimin, sivi/akiskan atiklarin, sanayi
atiklarinin, kimyasal atiklarin tehlikelilik durumlarina goére siniflandirilmasinda, ayristirilmasinda,
bertarafinda, toplanmasinda, geri doniisiimiinde, naklinde atik {iretici birimler, toplayici birimler,
bertaraf ve geri doniigiim birimleri arasinda entegre biligim sistemlerinden faydalanilmasi (Alavi vd.,
2024); arazi kullanim planlarinin hazirlanmasinda derin 6grenme algoritmalarindan ve uzaktan algilama
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sistemlerinden faydalanmada, veriler {izerinden simiilasyonlar yapilabilmede, afet ve acil durum
planlarinin afet dncesi ve sonrasi ¢aligtirilmasinda belediyeler tarafindan akilli sistemlerin kullanilmasi
miimkiindiir.

e-Devlet hizmetleri

Tirkiye’de bilgi ve iletisim teknolojilerinin kamu hizmetlerinde kullaniminin gegmisi 1930°1u
yillara dayandirilabilir. Ziraat Bankast personeline uygulanan Delikli Kart vasitasiyla bilgisayara
benzeyen ilk sistem 1934 yilinda kullanilmistir. 1960’11 yillarda basta Karayollar1 Genel Miidiirliigi
olmak {izere kamu kurumlarinda bilgisayar kullanimi baslamistir. 1960 ve 1970’1 yillar bilgisayar, faks
ve hesap makinelerinin kamu kurumlarinda kullanilmasiyla zamandan tasarruf ve kamu hizmetleri igin
kullanilan kagit miktarinda azalmanin, ayrica hizmetlerin daha az maliyetle ve hizli sunumunun
saglanmasi agisindan Tiirkiye’de énemli bir donem olmustur (Kati, 2021).

Akillr sehirlerin hayata gegirilmesinin 6nemli ayaklarindan birisi sehirde hem ig isleyiste, hem
merkezle haberlesmede, hem de hizmet alicilariyla irtibatta elektronik bilgi/belge yOnetiminin ve
entegrasyonunun saglanmasidir. Dolayisiyla sehrin akilli olmasi, bazi hizmetlere hem o sehir iginden
hem de o sehrin disindan elektronik ortamda ulasabilmeyi veya bazi hizmetlerde diger kurumlarla
isbirligi ve bilgi paylasimi yapmay1 zorunlu kilmaktadir.

Devletin temel iglevlerinden birisi, kamu hizmetlerini sunmaktir. Zaman igerisinde bilisim
sistemlerinin gelismesi, kamu hizmetlerinin sunumunda farkli yollarin ve yontemlerin gelistirilerek
hizmet sunumunun iyilestirilmesini zorunlu kilmigtir. Kamu hizmetlerinin sunumunda internet ve
bilgisayar destekli hizmetlerin verilmesi, kisaca “e-deviet” olarak adlandirilan elektronik devlet
uygulamalarinin ortaya ¢ikmasina neden olmustur (Carikei, 2010).

Bilgi toplumuna gecis siirecinde e-devletle ilgili ilk biiyiik adimin kisisel bilgisayarlarin
yayginlagsmasiyla birlikte 1980°1i yillarda atildigi ifade edilmektedir. Bu cercevede bilgisayar
kullaniminin artmasiyla birlikte kamu kuruluslarinda bilgi yonetimi faaliyetlerinin yerinden yapilmaya
baslandig1 goriilmektedir. 1990’larda ise internetin hizla yayginlagmasi ve bu yolla 6nceki donemlerle
kiyaslanamayacak kadar biiylikliikte bilginin iiretilmesi ve dagitilmasi; yonetim bilgi sistemleri
kavraminin ortaya ¢gikmasini saglamis ve e-devlet siirecinin adimlarinin atilmasini tetiklemistir (Cariket,
2010).

e-devlet sisteminin kurulus seyrine mevzuat altyapisi cergevesinde kronolojik olarak
bakildiginda;

a. 1993 yilinda Bagbakanlik talimatiyla Tiirkiye Bilisim ve Ekonomik Modernizasyon Projesi
baglatilmis (Kati, 2021),

b. ODTU’den Ankara-Washington arasinda kiralik hat kurulmastyla 1993 yili Nisan ayinda
Tiirkiye ilk defa internet ile tanismis (Erkul, 2014),

c. 1996 yilinda Ulusal Akademik Ag ve Bilgi Merkezi (ULAKBIM) kurulmus,

d. 1997 yilinda Elektronik Ticaret Koordinasyon Kurulu (ETKK) olusturulmus,

e. KamuNET Ust Kurulu 1998/13 say1li Bagbakanlik Genelgesi yayinlanmus,

f. 1999 yilinda Tiirkiye Ulusal Enformasyon Altyapist Ana Plan1 (TUEANA) hazirlanmis,
g. KamuNET Projesi 1999/34 sayil1 Bagbakanlik Genelgesi yaymlanmis,

h. e-Tiirkiye konulu 2002/20 sayili Bagbakanlik Genelgesi yayinlanmus,

1. e-Doniistim Tiirkiye Projesinin koordinasyonu, izlenmesi, yonlendirilmesi, kurumsal yapis1 ve
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uygulama esaslarini igeren 2003/12 sayili Bagbakanlik Genelgesi yayinlanmis,

i. e-Doniisiim Tirkiye Projesi Kisa Donem Eylem Planimin uygulamaya konulmasina iliskin
2003/48 sayil1 Bagbakanlik Genelgesi yayinlanmis,

j. e-Devlet Kapisinin kurulmasi, isletilmesi ve yonetilmesine iliskin 2006/10316 sayili Bakanlar
Kurulu Karar1 alinmas,

k. e-Devlet Kapisinin kurulmasi, igletilmesi ve yonetilmesine iliskin 2006/22 sayil1 Bagbakanlik
Genelgesi yayinlanmis,

1. Yapilan calismalar neticesinde 2008 yilinda e-Devlet Kapis1 agilmistir (URL-1).

Ancak iilkemizdeki e-Devletle ilgili ¢caligmalarin hizlanmasinda 2001 yilinin 6énemi goéz ardi
edilemez. Zira Avrupa’da 1999 yilinda eAvrupa girisimi ilan edilmis; 2000 yilinda 6nce Lizbon’da,
ardindan Feria’da eAvrupa’yla ilgili hedefler ve eylem plani kabul edilmis; bilahare eAvrupa+ adi
verilen girisim ve eylem plani, 2001 yilinda Goteborg’da yapilan AB zirvesiyle yiiriirlige girmistir
(Ozlii, 2002). 2001 yilinda Tiirkiye’de bu eylem planin1 imzalamis ve e-Tiirkiye calismalart
baglatilmistir (Sar1, 2019). Lakin 1998 yilindaki Genelge’den itibaren siiregte eAvrupa+t ile uyum ve
plana katilma giidiisii etkin olmustur.

Gecen siire¢ icerisinde hizmetler ve uygulama gelistirilmis; 6nce merkezl idare tarafindan
kullanilan bu kapiya daha sonra sehirlerin 6nemli aktdrii olan belediyeler de dahil olmaya baglamis;
boylece akilli sehirler bakimindan 6nemli bir agsamaya gec¢ilmistir.

E-devlet sisteminin birden fazla kanuni dayanagmin oldugundan bahsedilebilir. Kanun
diizeyindeki diizenlemeler bakimindan 4982 sayili Bilgi Edinme Hakkinda Kanun (R.G., 24.10.2003),
bu konuyla ilgili ilk kanuni diizenlemedir denilebilir. Nitekim Kanun’da, elektronik ortamda yer alan
bilgi, veri ve kayit “belge” olarak tanimlanmis (m.3/d); ilgililerin bilgi edinme basvurularini elektronik
ortamda yapabilecekleri (m.6/1) ve bilgi edinme bagvurularinin elektronik ortamda cevaplanabilecegi
(m.12) belirtilmistir.

Konuya iliskin diger kanuni diizenlemelerse 5070 sayili Elektronik Imza Kanunu (R.G.,
23.01.2004); 6698 sayili Kisisel Verilerin Korunmasi Kanunu (R.G., 24.03.2016), 655 sayil1 Ulastirma,
Denizcilik ve Haberlesme Bakanliginin Teskilat ve Gorevleri Hakkinda KHK dir (R.G., 01.11.2011).

655 sayili KHK ile bilgi toplumu politika, hedef ve stratejileri gercevesinde; ilgili kamu kurum
ve kuruluslariyla gerekli igbirligi ve koordinasyonu saglayarak e-devlet hizmetlerinin kapsami ve
yiriitiilmesine iliskin usul ve esaslar1 belirlemek, bu hizmetlere iliskin eylem planlart yapmak,
koordinasyon ve izleme faaliyetlerini yiirlitmek, gerekli diizenlemeleri yapmak ve bu kapsamda ilgili
faaliyetleri koordine etmek Ulastirma, Denizcilik ve Haberlesme Bakanligina bir gorev olarak
verilmistir. KHK kapsaminda e-Devlet Hizmetlerinin Yiiriitiilmesine Iliskin Usul ve Esaslar Hakkinda
Yonetmelik yiiriirliige konulmustur (R.G., 03.09.2016).

Cumhurbagkanligi Hiikiimet Sistemine gegildikten sonra Ulastirma, Denizcilik ve Haberlesme
Bakanligina verilen gorev once 1 sayili Cumhurbagkanlifi Kararnamesiyle, Ulastirma ve Altyap1
Bakanligi’na verilmis (R.G., 10.07.2018); daha sonra 48 sayili Cumhurbaskanligi Kararnamesiyle bu
gorev Cumhurbagskanlig Dijital Doniisiim Ofisi Bagkanligi’na verilmistir (R.G., 24.10.2019).

1 Numarali Cumhurbaskanhgi Kararnamesi (R.G., 10.07.2018)

2018 yilinda gegilen Cumhurbaskanligi Hiikiimet Sistemiyle devlet teskilatinda Onemli
degisiklikler yapilmistir (Akman ve Akcay, 2019). Yeni sisteme gecildikten sonra Cumhurbagkani biitiin
kanunlar1 uygulamakla yetkili ve gorevli duruma gelmis, Cumhurbaskanlig1 kararnamesi adi verilen ve
yliriitme organinin diizenleyici islemlerinden olan yeni bir norm ihdas edilmistir (Atar, 2019). 2017
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yilinda yapilan ve 9 Temmuz 2018 tarihinde ylirlirlige giren Anayasa degisiklikleriyle Anayasa’ya
“Bakanliklarin kurulmasi, kaldirilmasi, gorevleri ve yetkileri, teskilat yapisi ile merkez ve tasra
teskilatlarimin kurulmasi Cumhurbagkanlhigr kararnamesiyle diizenlenir” hitkmii getirilerek (m.106/11),
Cumbhurbaskani kararnamesiyle teskilat kurulmasi, teskilatin gérev ve yetkilerinin belirlenmesi sistemi
hukuk sistemimize dahil olmustur. Bu kapsamda hazirlanan 1 numarali Cumhurbaskanligi
Kararnamesi’nde e-devlet sistemiyle ilgili diizenlemelere yer verilmistir.

1 numarali Kararname, Cumhurbagkanlig1 Teskilati Hakkinda Kararname’dir. Yeni sistemde tek
bir mercie baglandigindan, idari teskilat bu ¢ercevede yeniden diizenlenmistir. Bu Kararnamede Cevre,
Sehircilik ve Iklim Degisikligi Bakanligi'na “Ulusal Cografi Bilgi Sisteminin kurulmasina,
kullaniimasina ve gelistirilmesine dair is ve islemleri yapmak, yaptirmak, mahalli idarelerin planlama,
harita, altyapt ve iistyapiya iliskin faaliyetleri ile ilgili kent bilgi sistemlerinin kurulmasi, kullanilmast
ve Ulusal Cografi Bilgi Sistemi ile entegre olmasini desteklemek™ gorevleri verilmis (m.97/1-1);
Bakanlik biinyesinde hizmet birimleri arasinda Cografi Bilgi Sistemleri Genel Miidiirliigii’ne yer
verilmis (m.99/g); bu Genel Miidiirliigiin gorevleri arasinda 6zellikle akilli sehirlere yonelik “Kent bilgi
sistemlerinin standart ve yaygin bir sekilde olusturulmasi icin gerekli diizenlemeler yapmak™ (m.108/f),
“Ulusal Cografi Bilgi Sistemi kapsaminda resmi ve ézel kurum ve kuruluslarca iiretilen mekansal
verilerin sunuldugu portall kurmak ve isletmek” (m.108/g) ve “Cografi bilgi sistemleri uygulamalarin
biitiinleyen navigasyon, yonetim, otomasyon ve dokiimantasyon sistemleri ile uzaktan algilama teknigi
konularinda uygulama, diizenleme, gelistirme ve izleme faaliyetlerini yiiriitmek” (m.108/1) isleri bu
Genel Miidiirliik uhdesine birakilmistir.

49 Numarali Cumhurbaskanligi Kararnamesi (R.G., 07.11.2019)

Bu kararname, Cografi Bilgi Sistemleri hakkindadir. Bu kararnameyle; elektronik ortamda veri
erisimi, paylasimi ve kullanimi i¢in cografi veri ve veri bilgisinin aranmasi, goriintiilenmesi,
doniistiiriilmesi, indirilmesi ve bedelli veya bedelsiz veri paylagimina imkan saglayan hizmetleri igeren
ag hizmetlerinin kurulmasi, isletilmesi; akilli sehrin temel unsurlarindan olan cografi verilerin ve
bilgilerin islenmesi ve paylasimi konularinda pek ¢ok diizenlemeler getirilmistir. Kararnameyle,

a. Turkiye Cografi Bilgi Sistemi Kurulu,

b. Tiirkiye Cografi Bilgi Sistemi Yiirlitme Kurulu,
c. Ulusal Cografi Bilgi Platformu,

d. Ulusal Cografi Bilgi Sistemi,

e. Ulusal Cografi Veri Paylasim Matrisi,

f. Ulusal Cografi Veri Sorumluluk Matrisi gibi pek ¢ok yeni miiessese, kurum, kurul
olusturularak, akilli sehirlerin gelisimi ve isleyisi maksadiyla bu miiessese ve sistemler hizmet vermeye
baslamustir.

Bu kararnamede “cografi veri iireten, paylasan ve kullanan genel biitce kapsamindaki kamu
idareleri ve ozel biitceli idareler, bunlara bagl déner sermayeli kuruluglar, diizenleyici ve denetleyici
kurumlar, sosyal giivenlik kurumlar:, kamu iktisadi tegebbiisleri ve bunlarin bagh ortakliklar: ile
miiessese ve isletmeleri, il 6zel idareleri, belediyeler ve bagli kuruluslart ile bunlarin kurdugu veya tiyesi
oldugu mahalll idare birlikleri, miiessese, isletme ve bunlarin doner sermayeli kuruluslar: ile ozel
kanunla kurulan kamu sirket ve kuruluslarr” cografl veri lreten, paylasan ve kullanan kurumlar olarak
tanimlanmustir.

7221 sayith Cografi Bilgi Sistemleri ile Bazi Kanunlarda Degisiklik Yapilmast Hakkinda Kanun
(R.G., 20.02.2020)
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Cografi veri iireten, paylasan ve kullanan kurumlarin ve diger 6zel kisilerin veri paylagimi,
kullanim1 ve erisimiyle ilgili kurallara bu Kanun’da yer verilmistir. Baz1 verilerin edinilmesi bu
Kanun’la bedele bagli kilinmis; veri bedelinin ka¢ lira olacagi Kanun’da agiklanmistir. Ayrica
sertifikasiz yazilim kullanma, izinsiz veri kullanimi, doner sermaye 6demeleri gibi hususlar bu Kanun’la
diizenlenmistir.

Yukarida yer verilen Cumhurbagkanligi Kararnameleri ile 7221 sayili Kanun sonrasinda Tiirkiye
Cografi Bilgi Sistemi Yiiriitme Kurulu 1 sayili kararini almig (R.G., 09.07.2020) ve bu kararla koordinat
referans sistemlerinden hidrografyaya, tabiil risk bolgelerinden madenlere, ulasim aglarindan insan
saglhigr ve giivenligine, bina ve adres tanimlamadan arazi kullanimlarina varincaya kadar 20 farkli
cografi veri temasi tanim dokiimani olusturulmus; bunlarin her birinin toplanmasi, islenmesi ve
paylasilmasiyla ilgili hususlara yer verilmistir.

Ardindan “Tiirkiye Ulusal Cografi Bilgi Sistemleri (TUCBS) Genel Kavramsal Modeli”,
“TUCBS Teknik Birlikte Calisabilirlik Usul ve Esaslar1” ve “TUCBS Uygulama Kurallarr” hazirlanmig
(URL-2); Cografi Bilgi Sistemleri Genel Miidiirliigii tarafindan Tiirkiye Ulusal Cografi Bilgi Sistemi
Entegrasyon Projesi hazirlanmis (Cografi Bilgi Sistemleri Genel Miidiirligi, e.t.2024); Cografl Bilgi
Sistemleri Genel Miidiirliigii koordinasyonunda cografi verilerin tiim kamu kurum kuruluslari, mahalli
idareler ve tiniversiteler arasinda birlikte caligabilirlik esaslarina uygun olarak kullanimi ve paylagimi
amactyla veri tiretim standartlarinin belirlenmesi ¢aligmalari yiiriitiilmiis; veri erisimi ve paylagimiyla
ilgili teknik diizenlemeler yapilmustir.

6306 sayth Afet Riski Altindaki Alanlarin Déniistiiriilmesi Hakkindaki Kanun (R.G.,
31.05.2012)

Kanun’un uygulanmasina iliskin olarak 6306 Sayili Kanunun Uygulama Yo6netmeligi (R.G.,
15.12.2012) yiriirliige konulmustur. Bu Kanun’da ve Yonetmelik’te akilli sehir bilesenlerinin
kullanimina yo6nelik hem dogrudan hem de dolayli hiikiimler bulunmaktadir. Dogrudan hiikiimler;
elektronik tebligat ve e-devlet kapisi iizerinden yapilacak bildirimlerle ilgilidir. Dolayli hiikiimler ise
afetlere, riskli alanlarin ve riskli yapilarin tespitine iligkin veri paylasimi, kurumlar arasi iletisim gibi
konular1 ihtiva etmektedir. Ayrica, Afet Riski Altindaki Alanlarin Doéniisiimii (ARAAD) Bilgi Sistemi
kurularak, bu kapsamdaki faaliyetlerde ilgililerin kullanimma ac¢ilmistir (Riskli Yapilar Dairesi
Baskanligi, 2021; Riskli Yapilar Dairesi Bagkanligi, 2023). Bu hususlarin teknik detaylar1 basli basina
ayr1 bir ¢aligmay1 gerektirdiginden, bu hususlarin teknik detaylarina burada yer verilmemis, sadece
mevzuatta yer alan akilli sehir unsurlar1 bakimindan konuya deginilmekle yetinilmistir.

Cografi Veri Izinleri Yonetmeligi (R.G., 10.02.2021)

Bu Yonetmelik, “gercek kisilerin, 6zel hukuk tiizel kisileri ve kamu tiizel kisilerinin Ulusal Cografi
Veri Sorumluluk Matrisi kapsamindaki cografi verileri toplamasina, iiretmesine, paylasmasina ve
satmasina iliskin faaliyetleri kapsaminda verilecek izinleri, bu izinlerin nasil alinacagi, bedelli bedelsiz
olma durumlanr, izin kapsaminda yapilan faaliyetlerin ve elde edilen verilerin Ulusal Cografi Bilgi
Platformuyla paylasimi ve izinlerin iptali” konularin1 diizenlemektedir. Bilgi sistemlerindeki verilerin
paylagimiyla ilgili hiikiimler igerdiginden, bu Yonetmelik de akilli sehir kavramiyla ilgili bir diger
mevzuat olarak karsimiza ¢ikmaktadir.

Cografi Veri Lisans Yonetmeligi (R.G., 10.02.2021)

Bu Yonetmelik; CBS konularinda faaliyet gosteren yerli veya yabanci gercek ve 6zel hukuk tiizel
kisilerinin; Ulusal Cografi Veri Sorumluluk Matrisi kapsaminda yer alan cografi verilere iligkin verileri

Resmi Gazete’de yayimlanan standartlara uygun olarak toplamasi, iiretmesi, paylasmasi, satmasi,
mevcut verileri kullanarak veri madenciligi yapmasi, yeni veri iiretmesi ile ilgili faaliyetlere iligkin usul
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ve esaslar1 belirlemektedir.

Bu Yonetmelik’te, Ulusal Cografi Bilgi Platformu (UCBP), e-devlet kapisina entegre elektronik
altyap1 olarak tanimlanmistir. Dolayisiyla kent bilgi sistemleri, UCBP ve e-devlet sistemi birbiriyle
entegre sekilde calistirilarak, akilli sehirlerin isleyisi bakimindan bu Ydnetmelik’le 6nemli kolayliklar
saglanmistir.

Kent Konseyi Yonetmeligi (R.G., 08.10.2006)

Kent konseyi; merkezi idarenin, mahalli idarenin, kamu kurumu niteligindeki meslek
kuruluslarinin ve sivil toplumun ortaklik anlayistyla, hemsehrilik hukuku ¢ercevesinde bulustugu; sehrin
kalkinma o&nceliklerinin, sorunlarinin, vizyonlarmin siirdiiriilebilir kalkinma ilkeleri gergevesinde
belirlenip tartisildigi, sehirle ilgili sorunlara ¢oziimlerin gelistirildigi, miizakerenin esas oldugu
demokratik yapilardir. Bu yapi, yonetisim mekanizmalar: arasinda yer alan genis katilimli bir meclistir
(Glines ve Beyazit, 2012).

Belediye Kanunu’nda, “Kent konseyinde olusturulan gériislerin, belediye meclisinin ilk
toplantisinda giindeme alinarak degerlendirilecegi” belirtilerek (m.76/3); konseyin kararlarinin
belediye meclisi tarafindan bu yonde karar alinmasi durumunda hayata gecirilmesi 6ngdriilmiistiir.

Gilinlimiizde yoOnetisim kavrami ayri bir 6nem arz etmektedir. Ancak bu yonetisim kavraminin
nasil hayata gececegine dair bir “idari usul kanunu” bulunmamaktadir. Fakat bilgisayar ve internetin
giinliik hayatta ve idari islerde daha fazla kullanilmaya basladig1 bu dénemde ortaya ¢ikan yonetisim
kavrami, teknolojinin ydnetisim alaninda da kullanilmasini beraberinde getirmistir (Nohutgu ve
Akpinar, 2022).

2019 yilinda yiiriirliige konulan 2020-2023 Ulusal Akilli Sehirler Stratejisi ve Eylem Plani’nda
da yonetisim kavrami 6n planda tutulmus; Eylem Plani’nda Tiirkiye’nin akilli sehir doniisiimiine yon
vererek sosyal, ekonomik ve cevresel gelisimine ivme kazandirmasi hedeflenmis; Plan’in odaginda yer
alan ti¢ unsurdan birisinin “Etkin ve Stirdiiriilebilir Akilli Sehir Y 6netisimi” oldugu belirtilmistir. Ayrica
Plan’da, akilli sehirler bakimindan yonetisimin ne oldugu tanimlanmis; akilli sehir statiisiine dahil
olabilmek i¢in yonetisime yonelik hangi hedeflerin gergeklestirilecegi Plan’da acgiklanmistir (Cevre,
Sehircilik ve Iklim Degisikligi Bakanlig1, e.t.2024).

Netice olarak yonetisimin bir yansimasi olarak ihdas edilen kent konseyleri baglaminda
yOnetisim, ayni1 zamanda akill1 sehirlerin de unsurlarindan birisi olarak kabul gérmektedir. Ayrica Kent
Konseyi Yonetmeligiyle, akilli sehir sisteminin kurumsallastirilmasina yonelik bazi hususlarda kent
konseylerine muhtelif gorevler verilmis olup;

a. Surdiiriilebilir gelismenin saglanmasi ve bu konuda ortaya ¢ikan sorunlarin ¢oziimiine yonelik
planlarin hazirlanmasi ve uygulanmasini saglamak,

b. Sehir kaynaklarinin etkili, verimli ve adil kullanimina katkida bulunmak,

c. Siirdiiriilebilir kalkinma anlayisina dayali sehrin yasam kalitesini gelistiren, ¢evreye duyarli ve
yoksullugu giderici programlari desteklemek,

d. Cocuklarin, genglerin, kadinlarin ve engellilerin toplumsal yasamdaki etkinliklerini arttirmak
ve yerel karar alma mekanizmalarinda aktif rol almalarini saglamak,

e. Sehir idaresinde saydamlik, katilm, hesap verebilirlik, Ongoriilebilirlik ilkelerinin
uygulanmasina katkida bulunmak, bu gérevler arasinda sayilabilir. Bu hiikiimlerde dogrudan akilli sehir
kavrami yer almamakla birlikte, 2020-2023 Ulusal Akilli Sehirler Stratejisi ve Eylem Plani’yla beraber
bu hiikiimler degerlendirildiginde, bu hiikiimlerin uygulamasinda bilisim sistemlerinin ve akilli sehir
unsurlarinin kullanilmasinin giiniimiizde bir zorunluluk oldugu asikardr.
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Elektrikli Skuter (e-Skuter) Yonetmeligi (R.G., 14.04.2021)

e-skuter kullanimi ve uygulamalari, akilli sehir bilesenlerinden olan akilli ulasimin bir pargasi
olarak karsimiza ¢ikmaktadir (Dilek, 2021). Son dénemde yollarda siklikla goriilmeye baglanan e-skuter
Yonetmelik’te; hiz1 en fazla 25 km/saate ulasan, tekerlekli, fren mekanizmasina sahip, ayak tahtasi ve
tutamagi olabilen, dikey bir direksiyon mekanizmasi icerebilen ve ayakta kullanilan elektrikli tasitlar
olarak tanimlanmistir (m.4).

e-skuterlar da birer tasit olduklarindan, bu tasitlarin hem karayollarindaki tagitlarla ilgili kurallara
hem de bu tasitin 6zelliklerine gore daha baska kurallara da uyulmasi mecburidir. Elektrikli Skuter
Y 6netmeligi,

a. Paylasimli e-skuter isletmeciligi faaliyetlerini iilke ekonomisinin gerektirdigi sekilde
diizenlemek,

b. Bu faaliyetlerde diizeni ve giivenligi saglamak,

c. Ulasimin ¢evre iizerindeki egzoz emisyon ve karbon salinimi gibi olumsuz etkilerini azaltarak
cevresel degerleri korumak,

d. Hareketliligi artirarak kisa mesafeli seyahatlerde sahsi ara¢ kullanimi yerine paylagimli e-
skuter kullaniminin yayginlastirmak,

e. Paylasimli e-skuterlerin diger ulagim tiirleriyle entegre, siirdiiriilebilir bir ulagim sistemi
icerisinde gelisimini saglamak tizere,

e-skuter faaliyetlerine iliskin pazara giris sartlarii ve hizmet {iretenler ile hizmetten
yararlananlarin hak, yiikiimliiliik ve sorumluluklarini ve bu tasitlarin kullanimina iligkin Karayollar
Trafik Kanunu disindaki diger kurallar diizenlemektedir.

Sistemin isleyisi elektronik, yazilim ve konum bilgisi temeline dayandigindan; gerek bu tasitin
kullanimi, gerek giizergahlariin belirlenmesi, gerek trafik hacmine gore veri beslemesinin yapilmasi,
gerek giirliltii — goriintli ve hava kirliligiyle ilgili hususlarin 6lgiilmesi, gerek gergek zamanli konum
takip sistemlerinin olusturulmasi baglaminda bu Yonetmeligin de akilli sehirlerle ilgili 6nemli bir
mevzuat oldugu agiktir.

Erisilebilirlik Izleme ve Denetleme Yonetmeligi (R.G., 20.07.2013)

Akilli sehirlerin bir unsuru da erisilebilirliktir. Erisilebilirlik sadece ulagimi ihtiva etmeyen,
ulasimin da 6tesinde katilimi ve 6zellikle dezavantajli gruplarin ve bireylerin katilimini ihtiva eden bir
kavramdir. Diger bir deyisle erisilebilirlik kavrami, insanlarin topluma ve sosyal hayata tam ve esit
katiliminin saglanmasi igin bir 6n kosul olarak ele alinmaktadir. Bu kapsamda erisilebilirlik; engelli
bireylerin iiriin, hizmet, altyapt kullanimindaki engellerin ortadan kaldirilmasini igeren bir kavram
olarak kabul edilmektedir (Ayatag vd., 2021).

Ulkemizde bu konudaki galismalari Aile ve Sosyal Politikalar Bakanlig yiiriitmektedir. Bu
Bakanlik tarafindan hazirlanan ve yiiriirliige konulan Erisilebilirlik Izleme ve Denetleme Y&netmeligi,
umuma acik hizmet veren her tiirlii yapilar ve agik alanlar ile toplu tasima araglarinda erisilebilirligin
izlenmesine ve denetimine iligskin hususlari icermektedir.

Yonetmelik’te erisilebilirlik; binalarin, agik alanlarin, ulasim ve bilgilendirme hizmetleri ile bilgi
ve iletisim teknolojisinin engelliler tarafindan giivenli ve bagimsiz olarak ulasilabilir ve kullanilabilir
olmasi seklinde tanimlanmigtir (m.4). Bu tanim, 2005 yilinda Tiirkiye’nin de taraf oldugu BM Engelli
Haklarina iliskin S6zlesme’deki hususlari ve tanimlari da kapsayacak sekilde yapilmistir (Ayatag vd.,
2021).
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Erisilebilirligin engelliler bakimindan hayatin her alaniyla ilgili olarak diizenlenmesi, binalardan
sokaklara, ulasimdan bilgilenmeye varincaya kadar engellilerin kullanimina uygun akilli sehir bilisim
sistemlerinin uygulamaya konulmasi bu Yonetmeligin bir geregi olarak karsimiza ¢ikmaktadir.

Binalar ile Yerlesmeler Icin Yesil Sertifika Yonetmeligi (R.G., 12.06.2022)

Akillr sehirlerin bir diger parcast akilli binalardir; akilli binalarin bulundugu, akilli yerlesim
sahalaridir. Akilli binalara literatiirde “yesil bina” ad1 da verilmektedir (Oztopcu ve Salman, 2019).
Akilli sehirlerin hedeflerinden birisi, hem sehir hem de gevre sagligi iizerinde olumlu etki olusturmaktir
(Yilmaz, 2021). Sehir ve ¢evre saglig1 iizerinde olumlu etki olusturmanin bir parcasi da, sehirlerin temel
unsuru olan binalarin akillandirilmasi, diger bir deyisle enerji tiikketimi baglaminda binalarin ve bu
baglamda yerlesmelerin yesillendirilmesidir.

Nitekim akilli sehir kavraminin ortaya ¢ikmasinda dogal enerji kaynaklarinin bilisim sistemleri,
elektronik teknikler vasitasiyla optimum diizeyde kullanilmasi fikri (de) yer almaktadir. Burada da akill
sehir teknolojisinin ham verilerin toplanarak kisiler ve kurumlar arasinda gercek zamanli iletisim aglar
ve uygulamalariyla yeni veriler elde edilip, bu yeni verilere gore enerji verimliligi ve ¢evre sagligi
takibinin yapilmasi hedeflenmektedir (Begum ve Kavitha, e.t.2024).

Binalara iliskin akilli sistemler; 1sitmada, sogutmada, aydinlatmada, yanginda ve giivenlikte
maksimum etkinlik saglayan sistemlerdir (Oztopcu ve Salman, 2019). Fakat bu sistemlerin
kullanacaklar1 enerjilerin dogal kaynaklardan temin edilmesi, atiklarinsa geri doniistiiriilebilir ve
miimkiinse atiklardan yine bina ihtiyaclarinda kullanilacak sekilde faydalanilmasi, bunun takip ve
kontroliinde bilisim sistemlerinden faydalanilmasi, akilli sistemin yesil bina boyutuyla akilli sehirlere
entegrasyonunu tamamlamaktadir.

Bu hususlarin gergeklestirilmesine mevzuat althigr olusturulmasi maksadiyla Binalar ile
Yerlesmeler i¢in Yesil Sertifika Yonetmeligi yiiriirliige konulmustur. Yénetmelik’te yesil bina, akill
sehrin siirdiirilebilirlik unsuru baglaminda tanimlanmistir. Buna gore “Yesil bina: Yer se¢imi, tasarim,
insaat, isletme, bakim, tadilat, yikim, atik ve atik sularin bertarafini kapsayan, yagam dongiisii boyunca
surdiiriilebilir, enerji verimli, dogayla wyumlu, diisiik emisyonlu ve ¢evreye olan olumsuz etkileri asgart
diizeye indirilmis bina” olarak tamimlanmistir (m.4/1). Bu tanimda yer alan binanin imar planlarindaki
konumu, projelendirilmesi, insasi, bu binanin altyap1 sistemleriyle entegrasyonu, enerji verimliligi ve
cevreye olan etkilerin 6l¢iilmesi, sehir takip sisteminde bu durumlarin izlenmesi, gerektiginde ilgililerin
bu bilgilere erisebilmesi hususlari, akilli sehirle i¢ ige gegen hususlardir. Bu bakimdan bahse konu
Yonetmelik de akilli le ilgili bir diger mevzuati ihtiva etmektedir.

Adres ve Numaralamaya Iliskin Yonetmelik (R.G., 31.07.2006)

Yukarida, akilli sehir uygulamalar1 ve numarataj iliskisine deginilmistir. Giinliik konusmalarda
hatta bazen resmi yazilarda ve belgelerde numarataj olarak gecen ifadenin mevzu ismi,
numaralandirmadir. Numaralandirma Y o6netmelik’te, “Adreslerin tanimlanmas: ve adres bilesenlerinin
yer aldigt levhalarin olusturulup, adrese ulagsmaya imkan saglayacak yerlere asilmast islemleri” olarak
tanimlanmigtir (m.4/k).

Yonetmelik’te “Adres bilesenleri: Numaralama islemlerinde kullanilan unsurlar; posta kodlari,
il, ilce, bucak, koy ve mezra isimleri, mahalle, meydan, bulvar, cadde, sokak isimleri ile sabit tanitim
numarast ve bina numarasi gibi adres verileri ile tammlanan cografi konum, kisisel ve kurumsal adres
bilgisine ulasmak icin gerekli olan bilgiler” olarak agiklanmistir.

Adres bilesenleri igerisindeki bilgiler ve veriler, Tirkiye Cumhuriyeti sinirlari i¢inde adres
bilesenleri ile tanimlanmig tiim adreslerin tutuldugu merkezi veri tabanmi olan “Ulusal Adres Veri
Tabanr” kapsamina alinmakta ve buradan online olarak ilgili kisi ve kurumlarla adres verilerinin
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paylasimi yapilmaktadir.

Yonetmelik’te ulusal adres veri tabaninin siirekli giincel halde tutulmasi gerektiginden
bahsedilmistir. Bu giincelleme i¢in mobilize ve gergek zamanl bir iletisim ag1 igerisinde olunmasi
gerektigi tabiidir. Bu kapsamda;

a. Adres bilesenlerinde meydana gelen degisikliklerin sisteme islenmesi,

b. Yapimina baslanacak yeni binalar i¢in Yap1 Ruhsati Formlarinin adres bilesenlerinin Ulusal
Adres Veri Tabani kullanilarak olusturulmast,

c. Yap1 Ruhsatinin onaylanmasini takiben adres bilgisi niteligi arsadan insaata ¢evrilmesi,

d. Tamamen ve kismen biten yapilar i¢in verilen Yap1 Kullanma izin Belgesinin adres bilesenleri
Ulusal Adres Veri Tabam kullanilarak olusturulmasi,

e. Yap1 Kullanma izin Belgesinin onaylanmasini takiben adres bilgisi niteliginin adresin kullanim
amacina uygun olarak diizeltilmesi,

f. Binanin yanmasi, yikilmast durumunda Yanan-Yikilan Yapilar Formunun, Ulusal Adres Veri
Tabanindan alinarak igsleme konulmasi,

g. Yap1 belgelerinin, Ulusal Adres Veri Tabanina iglenip usuliine uygun onaylanmasini takiben
Ulusal Adres Veri Tabanindan onay numarasi alinmast,

Islemlerinin yapilmasi gerekmektedir. Gériildiigii iizere, adres ve numaralandirmayla ilgili isler,
imar ve yapt islemleriyle entegre edilerek akilli sehirlerin bilesenlerine bu Yonetmelikle katki
sunulmustur (Oztiirk, 2023).

MERNIS adi verilen ve adrese dayali niifus kayit sistemi olarak isimlendirilen sistemle
entegrasyonun saglanmast, akilli sehir kavraminin hayat bulmasi bakimindan bu sistemi farkli bir boyuta
tasimaktadir.

Tapu ve Kadastro Verilerinin Paylasimi Hakkinda Yonetmelik (R.G., 07.03.2015)

Haritalar, sehirlerin vazgegilmez unsurlarindandir. Teknolojinin ilerlemesi, haritalarin da akilli
uygulamalar vasitasiyla kullanimini beraberinde getirmistir. Bu kapsamda akilli sehir haritalart kavrami
dogmustur. Sehirlerde bilgisayar teknolojisinden faydalanilarak mekansal veriler ile mekansal olmayan
veriler arasinda iligkinin kurulabildigi, verilerin gilincellenebildigi, sorgulama ve analiz iglemlerinin ek
programlar yardimiyla yapilabildigi haritalara “akilli sehir haritalarr” adi verilmektedir (Ustiindag ve
Akarsu, 2007).

Bu haritalart mahalli idarelerin kendisinin tiretmesi miimkiin olmakla birlikte, arazi ve miilkiyet
verilerinin kurumsal sahibi olan Tapu ve Kadastro Genel Miidiirliigii’'nden bilgi saglanmadikga iiretilen
haritalarin eksik kalacagi tabiidir. Bu kapsamda Tapu ve Kadastro Genel Midiirliigiince iiretilen veya
arsivlenen verilerin paylasilmasina iliskin usul ve esaslar belirlenmistir.

Bu cergevede tapu ve kadastro verilerinin neler oldugu, bunlarin kurum iginde, diger kurumlarla
ve acik veri seklinde paylagiminin nasil yapilacagi, 6zel hayatin gizliligi ve kisisel verilerle ilgili
hususlarin paylasim durumlari, paylagima iliskin s6zlesmeler ve protokollerle ilgili hususlar diizenleyen
Tapu ve Kadastro Verilerinin Paylagimi Hakkinda Yonetmelik yiiriirliige konularak, Tapu ve Kadastro
Genel Miidiirliigh verileri online paylasima agilmig; bdylece bu veriler ve sistem, akilli sehirlerin bir
unsuru haline gelmistir.

2019/19 Sayili Cumhurbaskanligr Genelgesi (R.G., 24.12.2019)
Bu Genelge 2020-2023 Ulusal Akilli Sehirler Stratejisi ve Eylem Plan1 Genelgesi basligim
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tagimaktadir. 2019 yilinda Cevre ve Sehircilik Bakanligi tarafindan hazirlanan 2020-2023 Ulusal Akilli
Sehirler Stratejisi ve Eylem Plani (Cevre, Sehircilik ve Iklim Degisikligi Bakanhgi, 2023), akill
sehirlerle ilgili vizyon, strateji, eylemler, izleme ve degerlendirme gibi bir dizi siireci ve uygulamay1
ihtiva etmektedir.

2019/19 sayili Genelge, bu Eylem Plani’nin hayata gecirilmesiyle ilgilidir. Genelge Cevre,
Sehircilik ve iklim Degisikligi Bakanligi koordinasyonunda Eylem Plami kapsamindaki kamu
kurumlarinin tizerlerine diisen gorevi yerine getirmesini talimatlandiran bir idari diizenlemedir.

Yildiz Teknik Universitesi Akilli Sehirler Uygulama ve Arastirma Merkezi Yonetmeligi (R.G.,
06.10.2019)

Calismalarin artarak her gegen an akilli sehir kavraminin daha fazla giinliik hayatta yer almasi,
bu alana bilim diinyasinin da ilgi duymasini beraberinde getirmistir. Bu kapsamda baz1 tiniversiteler
tarafindan akilli sehirlerle ilgili arastirma ve uygulama merkezleri kurulmaya baglanmistir. Bizim tespit
edebildigimiz kadariyla bunlarin basinda Yildiz Teknik Universitesi gelmektedir ve bu kapsamda
Universite, Yildiz Teknik Universitesi Akilli Sehirler Uygulama ve Arastirma Merkezi Ydnetmeligi
isimli bir yonetmelik hazirlamistir.

Yonetmelik’le, Yildiz Teknik Universitesi Akilli Sehirler Uygulama ve Arastirma Merkezi
kurulmus ve Merkezin amaglari,

a. Akilli sehir uygulamalar1 ile ilgili politika ve strateji ¢alismalarini yiiriitmek, projeler
gelistirmek ve gerceklestirmek, Universite ile kamu ve 6zel sektor kuruluslari tarafindan gergeklestirilen
akilli sehir uygulamalar1 arasinda esgiidiim saglanmasi ve yaygin kullanimin temin edilmesine katkida
bulunmak,

b. Akilli sehir uygulamalarina yonelik yerli ve milli teknolojiler gelistirmek ve ulusal dlgekteki
endiistri ve kamu sorunlarinin ¢éziimiine yonelik arastirmalar ve incelemeler yapmak,

c. Akill sehirlerin planlanmasi, hayata gegirilmesi, yerli ve milli akilli sehir teknolojilerini igeren
sirdiriilebilir ¢evre dostu yonetimin gergeklestirilmesi igin arastirma ve gelistirme (AR-GE)
faaliyetlerini gerceklestirmek ve bunun i¢in arastirma altyapisini olusturmak,

d. Akilli sehir uygulamalarma yonelik; Universite birimleri arasindaki iliskileri gelistirmek,
giiclendirmek ve AR-GE olanaklarinin birimler aras1 kullanimini saglamak,

e. Akilli sehir uygulamalarina yonelik; iiniversiteler, uygulama ve aragtirma merkezleri, kamu ve
0zel sektor kurum ve kuruluslart ile kisilerin taleplerini Merkezin olanaklari 6l¢iisiinde karsilamak,

f. Yurt i¢i ve yurt disindaki kurum ve kuruluslarla AR-GE konularinda is birligi yapmak,
disiplinler arasi ortak bilimsel ve teknolojik projeler iiretilmesini saglamak,

g. Cografi bilgi teknolojileri, akilli sehir, akilli kampiis, akilli millet bahgeleri vb. uygulamalara
yonelik standartlarin olusmasina dnciilitk etmek ve bu kapsamda ulusal standardizasyon ve sertifikasyon
caligmalart gergeklestirmek,

h. Akilli sehir uygulamalan (6zellikle Ulusal Akilli Kent Mimarisi ile Cografi Bilgi Sistemleri
Uygulamalar1) kapsaminda bilgi paylagiminin saglanabilmesi i¢in kamu kurum ve kuruluslar ile 6zel
kisi ve kuruluglar arasinda is birligi ve koordinasyonun saglanmasina katkida bulunmak, seklinde
siralanmustir.

Kisisel Veriler ve Miilkiyet Hakkina Iliskin Hususlar

Kisisel veriler meselesinin ve miilkiyet hakki meselesinin kapsamlar1 dikkate alindiginda, her iki
konunun da ayr1 ayri caligmalar 6zelinde incelenmesi gerekmektedir. Ancak bu calismanin akilli
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sehirlerle ilgili mevzuati igermesi nedeniyle, 6zet olarak her iki konuya kisaca deginilmeden ¢alismanin
sonlandirilmamasi gerektigi degerlendirilmistir.

Veri kisaca bilgi olarak tanimlanabilir. Ancak bu bilginin bilisim sistemlerinde yer almasi, akilli
sehir baglaminda bilginin veri olmasi sonucunu dogurmaktadir. Akilli sehir de, teknolojiyle birlikte var
olabilen bir kavramdir. Dolayisiyla akilli sehir bilesenleri kapsaminda yer alan bilgilerin tamami, veri
statlisiinde bulunmaktadir.

Cihazlarin isletim sistemleri ve sensorler yardimiyla gergek zamanli olay kayitlar1 {iretmesi,
mobilitenin ve internet erisiminin artmasiyla aglarin her gecen giin hayatin bir pargasi olmasi; ortaya
¢ikan veri gesitliligini, veri hizini, veri hacmini ve veri kayit sistemlerini degistirmistir (Aktan, 2018).
Bu bakimdan giiniimiizde anlik olarak milyarlarca veri sisteme girmekte, islenmekte ve
paylasilmaktadir. Bu durum da haliyle “biiyiik veri” ad1 verilen bir kavramin ortaya ¢ikmasina sebep
olmustur.

Biiyiik veri olarak adlandirilan verilerin bir kismu, kisisel veri niteligindeki verilerdir. Kisisel veri,
anayasal giivence altina alinmis, bilahare bu konuyla ilgili 2016 yilinda Kisisel Verilerin Korunmasi
Kanunu (R.G., 07.04.2016) yiriirlige konulmustur. Kanun’da kisisel veri, “kimligi belirli veya
belirlenebilir gercek kigiye iligkin her tiirlii bilgi” olarak tanimlanmistir (m.3/d).

Buna gore isim, soyisim, medeni durum, kimlik bilgileri, niifus bilgileri, adres bilgileri, dogum
tarihi, dogum yeri, banka bilgileri, telefon numarasi, e-posta bilgileri, sosyal medya hesaplari, is —
emeklilik — sigorta bilgileri, viicuttaki yara — leke — ben gibi isaret ve izler, kisinin sesi — goriintiisii —
fotografi, kisinin imzasi, kisinin dijital ortamda yaptig1 yazismalar ve paylasimlar; etnik koken, siyasi
diisiince, dini inang¢ ya da diger her tiirlii inanglar, kisinin dernek — vakif — sendika {iiyeligiyle ilgili
bilgiler, kan grubu, hastalik verileri, cinsel hayati, su¢ ve sabika bilgileri, parmak izi, retina bilgisi, DNA
bilgileri, sinav notlar1 gibi bilgiler kisisel veriler kapsamindaki bilgilerdir (Akkurt, 2020).

Akillr sehir konseptindeki uygulamalarda bu kisisel verilerle ilgili is ve islemler de yapilmakta
olup; kisisel verileri ilgilendiren hususlarda Kisisel Verilerin Korunmasi Kanunu’nda yer alan kurallara
uygun islemler yapilmasi, akilli sehirlerde (de) veri mahremiyetinin korunmasi gerekmektedir. Ote
yandan veri mahremiyetiyle ilgili esasinda onlarca mevzuat bulunmaktadir (Akinci, 2019). Ancak
calisma sinirlart bakimindan bu mevzuata burada yer verilmemistir.

Bir diger anayasal giivence altina alinan husus, miilkiyet hakkidir. Miilkiyet hakki ise sadece esya
tizerinde kurulabilen bir hak olmaktan ziyade, ayn1 zamanda gayrimaddi malvarligi degerlerini ve haklar
iizerinde de kurulabilen her tiirlii ekonomik deger olarak ifade edilmektedir (Gemalmaz, 2018). Akilh
sehir konseptinin miilkiyet hakki statiisiine erigsmis olan degerlerle ilgili yonleri de bulunmakta olup;
akilli sehir kapsaminda yapilacak is ve islemlerde miilkiyet hakkiyla ilgili mevzuatin da gz oniinde
bulundurulmasinda fayda bulunmaktadir.

SONUC

Akilli Sehir kavramina iliskin ortak tek bir tanim bulunmamaktadir. Kavrama iligkin tanimlar,
¢Oziim aranan problemlere veya giderilmeye ¢alisilan ihtiyaglara gore sekillenmektedir (Cevre,
Sehircilik ve Iklim Degisikligi Bakanlhigi, 2023). Dolayisiyla kavramin bir adet tanimi mevcut
olmadigindan, ele alian konuya ya da disiplinin yaklasimima gore farkli farkli akilli sehir tanimlariyla
karsilasmak miimkiindiir. Bu baglamda akilli sehrin bilesenleri de degismektedir. Kimi kaynaklarda 6,
kimi kaynaklarda 8 gibi degisik sayilarda akilli sehir bilesenlerinden bahsedilmektedir.

Bu ¢alismada, akilli sehir tanimlar1 ya da akilli sehir bilesenlerinden ziyade, Tiirk Hukuk Sistemi
ger¢evesinde akilli sehir kavraminin mevzuat boyutu incelenmeye c¢alisilmistir. Bu kapsamda
Anayasa’dan baslayarak, ilgili kanunlar, kararnameler, yonetmelikler ve genelgeler baglaminda akilli
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sehir kavraminin mevzuat altyapisi ¢alisma boyunca ele alinmistir. Caligmanin kapsami ve sinirlart
dikkate alarak, daha ¢ok genel mevzuata deginilmistir. Belediyelerin yaptiklar1 ve belediye yetki
sahasinda uygulanan alt mevzuatlara ve teknik detaylara ¢calismada yer verilmemistir.

Mevzuat ve teknolojik gelismeler mukayeseli olarak incelendiginde, teknolojik gelisme ve bilisim
sistemleri sosyal hayatta daha hizli ilerlerken, mevzuatin bu ilerlemeyi biraz geriden takip ettigi
gozlenmektedir. Bu manada mevzuatin ortaya cikan gelismelere bir ¢eki diizen vermek baglaminda
konuyu genellikle arkadan takip ettigi, akilli sehir baglaminda mevzuatin kismen tesvik edici nitelikle
serbest hareket sahasi olusturacak bicimde bu sahaya iliskin normlar ihdasi suretiyle teknolojinin ortaya
¢ikisi sonrasinda olusturuldugu anlasilmaktadir.

Akillr sehir kavrami yaklasik 45-50 yildir giindemde olmasina karsin, akilli sehirle dogrudan
harekete imkan veren normlarin 2000’li yillarin ortalarindan itibaren baslamasi, iilkenin ve mevzuatin
bu teknolojiye ve bu sahaya intibak siireciyle ilgili bir konudur. Bu nedenle zaman ve mevzuat periyodu
tartismasi, bu calismanin disinda tutulmustur. Ancak gelinen asamada, akilli sehir konseptini
olusturacak yeterli mevzuat altyapisinin ilkemizde mevcut oldugu degerlendirilmektedir. Bu kapsamda
ilgili idarelerin gerek Yonetmeliklerle, gerek imar planlartyla akilli sehir konseptine uygun kentsel
tasarimlar yaparak, akilli sehir bilegenlerini hayata gecirmelerinin miimkiin oldugu, en azindan mevzuat
bakimindan bu duruma bir engelin bulunmadig1 degerlendirilmektedir.
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Veri Toplama (CRediT 2) Yazar 1 (%100)

Aragtirma - Veri Analizi - Dogrulama (CRediT 3-4-6-11) Yazar 1 (%100)
Makalenin Yazimi (CRediT 12-13) Yazar 1 (%100)

Metnin Tashihi ve Gelistirilmesi (CRediT 14) Yazar 1 (%100)

Finansman

Bu ¢alisma i¢in herhangi bir destek alinmamustir.

Cikar Catismasi

Cikar ¢atismasi bulunmamakatdir.

Siirdiiriilebilir Kalkinma Amaclar1 (SDG)
SDG 11 - Siirdiiriilebilir Sehirler ve Topluluklar
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EXTENDED ABSTRACT

Modern cartography and modern urbanism have many elements and many aims. One of these is the
establishment of spatial relationships according to the activities of those who are interested in this field in particular
and other persons and institutions in the society in general; providing information support to the decisions to be
taken by both public administrators and individual and private service recipients - service providers through
location data. This has led the cartography and urbanisation sciences to be interested in the macro-level use of land
data for development, economic development, risk management and land management. At the micro level, it has
led to the result that they are disciplines that carry out studies to improve and facilitate the daily lives of individuals
and produce products in this context.

Today, administrative, political or (private) individual decisions are based on spatial data. In this respect,
the sciences of cartography and urbanisation also include the aim of helping to make social or personal decisions
in the most beneficial way for people and in the least harmful way for nature. In this sense, both cartography
science and urban planning science aim at human happiness. This is because location and data related to location
are linked to place. Therefore, in order to achieve the goal of human happiness, the main subject of these disciplines
is the world, the place in which we live. Technically, it's part of the world.

On the other hand, land, in other words earth, is among the factors of production. Being a production factor
in economic terms increases the demand for land. But land is a scarce resource. It is not possible to increase the
land through production. The land above the ground is also scarce in this sense. It is not possible to increase the
area of land through production. This situation arises as a result of land ( place) being an instrument of rent. These
qualities of land, and especially the fact that it is a means of rent, make it necessary to prevent the indiscriminate
use of place on the land territory. There is a public interest in preventing the indiscriminate use of place.

Preventing the indiscriminate use of place necessitates the intervention of public authorities in the use of
land. The interventions of public authorities may conflict with private interests, and the exercise of private rights
may even be limited by land use decisions and land regulations.

In this study, the issue of the legal basis of the smart city concept, which has been frequently heard in the
decisions taken by public authorities recently, has been examined. This study has been conducted in terms of
Turkish law. For this reason, it is imperative to make explanations on the general functioning of the legal system
in the study. However, before proceeding to this examination, it is deemed necessary to explain some basic
concepts and to elucidate some legal issues in order to provide a basis for the study.

The subject of the smart city concept is the urban. The core of the city is human. Considering this situation,
it is possible to say that the main purpose of the smart city is the livable city. In addition, smart city issues are
related to fundamental rights and freedoms. The fact that the subject of the smart city is essentially human beings
necessitates that the affairs related to the city and human beings be placed on a certain legal basis.

There is no exact definition of smart city. In other words, it is not possible to talk about a formulaic
definition of smart city as “A+B=C". It is seen that even the definitions in the literature are not a complete
definition of smart city. Because it is understood that these definitions will be insufficient to explain the smart city
as time passes. As a matter of fact, every definition of smart city tries to define the concept by considering another
dimension or component of the smart city. Therefore, instead of making a definition, it is more useful to explain
the logic of the smart city.

The concept of smart city has emerged by combining studies in the field of urbanisation with information
and communication technologies. The concept is related to many fields such as engineering, architecture, urban
planning, information-electronics, sociology, law, public administration, environment-nature, cultural assets,
education, health, transport, communication. Therefore, the concept has an interdisciplinary characteristic. In
addition, in a smart city, physical infrastructure, electronic infrastructure, social infrastructure and activity
infrastructure must be integrated with automation systems; data must be collected and shared in order for the city
to function in accordance with the concept of cooperation and governance.

One of the key elements of a smart city is digitalisation. However, this digitisation is different from the
digitising in mapping engineering and urban planning sciences. Digitalisation is a broader concept than digitising.
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The main implementer of the smart city concept is public authorities. In administrative law terms, the
concept of smart city is more related to execution (executive and administration). Administrations can carry out
their activities by receiving services or support from universities, R&D centres, private enterprises while carrying
out smart city related works.

It is the job of the administration to manage by selecting the one that best suits the public interest in terms
of the field of service among various alternatives that are not legally inconvenient. The word “administration” also
refers to an organisation. The administrative organisation, which is an abstract element, is built on a skeleton while
emerging as an administrative, political and legal entity. The establishment and functioning of the skeleton should
not be haphazard, but should be carried out according to certain rules. This set of rules is generally called
administrative law. The administration carries out its activities through administrative acts called actions.

On the other hand, in Turkish law, when assessing whether the administration is competent in a matter, the
law must first be examined. However, it is not possible to write every single issue in detail in the law, and it is not
possible to enumerate every detail in the law. In addition, in the new government system, regulations on issues
related to executive power can also be made by presidential decree. There is no direct provision on smart city in
the Turkish Constitution. However, in terms of issues related to cities, there is no constitutional obstacle to carrying
out works within the scope of smart city.

In terms of other norms, there are rules related to smart city in the Municipal Code, in the Code on Access
to Information, in Electronic Signature Code, in the Code on the Protection of Personal Data, in the Decree Law
on the Organisation and Duties of the Ministry of Transport, Maritime Affairs and Communications, in the
Regulation on the Procedures and Principles Regarding the Execution of e-Government Services, in various
presidential decrees, in Code on Geographical Information Systems, in Code on the Transformation of Areas Under
Disaster Risk, in Geographic Data Authorisations Regulation, in Geographic Data Licence Regulation, in City
Council Regulation, in Electric Scooter (e-Scooter) Regulation, in Accessibility Monitoring and Supervision
Regulation, in Green Certificate Regulation for Buildings and Settlements, in the Regulation on Address and
Numbering, in Regulation on the Sharing of Land Registry and Cadastre Data, in various circulars and university
regulations, in 2020-2023 National Smart Cities Strategy and Action Plan. In addition, the protection of personal
data and property rights are also areas of regulation that are closely related to the smart city.

When the legislation and technological developments are analysed comparatively, it is observed that while
technological development and information systems progress faster in social life, legislation follows this progress
a little behind. It is observed that the legislation generally follows the issue from behind in the context of giving
order to the emerging developments. It is understood that the legislation on smart city was partly created after the
emergence of the technology by establishing norms related to this field in a way to create a free movement area
with an incentive quality.
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This study aims to examine the spatial transformation that has taken place in apartment-type residential
buildings constructed in Konya between 1937 and 2015 through a morphological analysis using graphic
theory and spatial composition methods. The research reveals how changing lifestyles and housing needs
during Turkey's modernization process were reflected in apartment planning and how this process was
shaped by socio-cultural, economic, and technological changes. Eight apartment buildings constructed at
approximately ten-year intervals were selected for the study and evaluated in terms of their plan typologies
within a historical continuum. Spatial design was analyzed using quantitative indicators such as integration,
connectivity, depth, and comprehensibility. Methodologically, the graphic method, which reveals the
functional relationships between structures, was used in conjunction with the spatial layout method, which
evaluates spatial accessibility. UCL Depthmap software was used to generate numerical data from
architectural plans; connectivity and integration values, along with beta and gamma indices, were used as
the basis for the analyses. The findings reveal significant transformations in the organization of spatial
components: the disappearance of the sofa/hallway, which functions as a transition area, the shift from
schemes where wet spaces and kitchens are planned together to more differentiated spatial organizations,
and changes in the use of circulation areas due to privacy needs are among these transformations. While
early apartment buildings retain traces of traditional multi-generational housing, later examples feature a
linear, functionally divided, and privacy-based design; however, the buildings generally have a fragmented
spatial integrity. The study reveals that the spatial transformation of apartment buildings in Konya is a
continuous process of interaction between traditional values and modern lifestyles. This study provides a
methodological framework for analyzing spatial changes in housing typologies using quantitative tools and
contributes to design strategies that are sensitive to user behavior and social dynamics.
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Bu calisma, Konya’da 1937 ile 2015 yillar1 arasinda insa edilmis apartman tipi konut yapilarinda meydana
gelen mekansal doniisiimii, grafik kurami ve mekan dizimi yontemleriyle yapilan morfolojik bir analiz
araciligiyla incelemeyi amaglamaktadir. Arastirma, Tirkiye’ nin modernlesme siirecinde degisen yasam
tarz1 ve konut ihtiyaglarinin, apartman planlamasina nasil yansidigmi ve bu siirecin sosyo-kiiltiirel,
ekonomik ve teknolojik degisimlerle nasil sekillendigini ortaya koymaktadir. Calisma kapsaminda yaklasik
onar yillik araliklarla insa edilmis sekiz apartman binasi secilmis ve bu yapilar tarihsel siireklilik icinde
plan tipolojileri agisindan degerlendirilmistir. Entegrasyon, baglantililik, derinlik ve anlasilirlik gibi nicel
gostergeler kullanilarak mekansal kurgu analiz edilmistir. Yontemsel olarak, yapilar arasi islevsel iliskileri
ortaya koyan grafik yontemi ile mekansal erisilebilirligi degerlendiren mekan dizimi yontemi birlikte
kullanilmistir. Mimari planlardan sayisal veri iiretmek amaciyla UCL Depthmap yazilimi kullanilmus; beta
ve gamma indeksleri ile birlikte baglantililik ve entegrasyon degerleri analizlerde temel alinmuistir. Elde
edilen bulgular, mekansal bilesenlerin orgiitlenmesinde 6nemli doniisiimler oldugunu gostermektedir:
Gegis alan1 olarak iglev gdren sofa/holiin zamanla kaybolmasi, 1slak hacimler ve mutfagin birlikte
planlandig1 semalardan daha ayrismis mekan organizasyonlaria gecis ve mahremiyet ihtiyacina bagh
olarak dolasim alanlarmin kullammindaki degisim bu déniisiimler arasindadir. ilk dénem apartmanlart
geleneksel ¢ok kusakli konut izlerini tagirken, daha sonraki drneklerde dogrusal, islevsel olarak boliinmiis
ve mahremiyete dayali bir kurgu 6ne ¢ikmaktadir; ancak yapilar genel olarak pargali (fragmented) bir
mekansal bitinliige sahiptir. Calisma, Konya'daki apartman binalarmm mekansal doniisimiiniin
geleneksel degerler ile modern yasam tarzlar arasindaki siirekli bir etkilesim siireci oldugunu ortaya
koymaktadir. Bu ¢alisma, konut tipolojilerindeki mekéansal degisimin nicel araglarla nasil analiz
edilebilecegine dair yontemsel bir cerceve sunmakta ve kullanict davranislar ile sosyal dinamiklere duyarl
tasarim stratejilerine katki sag]amaktadlr.
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INTRODUCTION

As a type of building that emerged to meet society's need for shelter, dwellings are units shaped
as a result of human-time-space interaction. Rapoport (1980), defines housing as a product, a process,
an identity, a personal value and a place or space where status is expressed. Shaped in line with the
economic opportunities, socio-cultural values, needs, etc. of the place they belong to, dwellings undergo
change and transformation by being affected by the changes in these factors over time. Housing
typology, which is shaped and differentiated according to the place and era in which it is located, shows
a parallel development and change with the material resources, living conditions, mindset, and needs of
countries (Biilii¢ et al., 2016). The changing culture, lifestyle, expectations, and needs of society have
also changed the plan typology of apartment buildings over time, and this situation has been reflected
in the spatial organization of housing. The change in socio-cultural conditions (Rapaport, 1969), which
is the most prominent factor in the shaping of housing, manifested itself in our country with the
proclamation of the republic.

With the changes in the social sphere with the Republic, the traditional Turkish family structure
with a patriarchal family structure was replaced by the nuclear family, and at the same time,
industrialization and economic developments accelerated migration to cities. With the increase in
population in the cities, the need for housing has also increased, and this situation has brought apartment
buildings to the agenda as a new housing typology.

In our country, which entered the westernization process with the proclamation of the Republic,
the apartment building phenomenon first entered our lives as a symbol of western life, but later it was
seen as the most appropriate solution to the increasing need for housing (Mutdogan, 2014). While
developments in the economic and socio-cultural spheres have caused many factors in social life to
change, the process of apartment building, which became one of the symbols of urbanization in Turkey
in the 1950s, began to lose its impact in the 2000s.

Especially after the 1999 Marmara Earthquake, confidence in this type of structure was shaken,
and the search for earthquake-resistant, secure, and well-equipped living spaces gained momentum. This
transformation represents not only a change in building typology but also a significant shift in urban
lifestyles, spatial preferences, and social expectations. This situation has paved the way for the rise of
the secure gated community model in the housing market. Keles (2012) states that the phenomenon of
apartment buildings was a characteristic form of construction during a certain period of urbanization in
Turkey and that this process was largely supported by urban rent mechanisms. However, it is also
emphasized that this type of structure does not provide a sufficient solution for long-term and sustainable
urban living. Especially since the early 2000s, with the change in housing policies, large-scale, planned
collective housing projects that include features such as social amenities, security services, parking
areas, and green spaces have begun to be developed, differing from the classic apartment model. In line
with these developments, the individual parcel-based apartment building process has been replaced by
gated community models that include more closed, collective, and amenity-rich living spaces. Ozdemir
(2022) defines this situation as a transition to more closed, secure, and socially equipped luxury housing
complexes. Indeed, housing preferences are no longer solely focused on the need for shelter; they now
also encompass elements such as social prestige, security, and quality of life (Tutal and Kog, 2023).

Konya has been one of the most important settlements in Anatolia, hosting many civilizations
from history to the present day (Uysal et al., 2019). Apartment construction in Konya began to develop
simultaneously with the modernization processes in Turkey. The first apartment building in Konya,
Hayat Apartmani, was constructed in 1937, but this process was interrupted due to the economic
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stagnation the country faced at the time; no new apartment buildings were constructed in the city until
the 1950s (Ozdemir, 2022). From the 1950s onwards, with the urban growth and increase in housing
needs observed throughout Turkey, apartment buildings became the dominant form of housing in Konya
as well. The process of apartment building, which gained momentum especially after 1980, represented
a new way of life in both architectural and social contexts. By the 2010s, the transition to secure luxury
housing complexes throughout the country began to make its presence felt in the city of Konya. Eken
(2023) emphasizes that traditional neighborly relations in Konya have changed with the rise of apartment
buildings and, subsequently, housing complexes, and that more individualized lifestyles have become
widespread. In conclusion, the development of residential structures in Konya began with the emergence
of apartment buildings in a historical context; however, due to the impact of social, economic, and
technological transformations, it has evolved into luxury residential complexes, particularly in the last
decade. Luxury housing projects built in Konya in recent years are designed not only as housing but also
as new types of settlements that serve as living centers. This transformation has profound effects not
only on spatial aspects but also on social relations, lifestyles, and perceptions of the city. In this context,
when we examine the change in housing typology in the city of Konya, we can say that apartment-type
housing structures began in the 1930s and continued until the 2010s, after which they were replaced by
secure, luxury complexes with social amenities.

In this context, in order to examine the change in the plan typology of apartment buildings, the
changes in the spatial organization of selected apartment buildings from 1937, when the first apartment
building in Konya was constructed, to 2015 were analyzed using the spatial syntax method. Since luxury
residential complexes, which replaced apartment buildings after the 2010s, are outside the scope of this
study, the historical limitation ends in 2015.

Purpose and Significance of the Study

With the proclamation of the Republic, the changes that took place in the economic and socio-
cultural spheres also manifested themselves in housing, the most basic unit of shelter. Changes in
lifestyle and expectations from housing led to changes in the spatial organization of housing. This study
aims to identify the changes in the spatial organization of apartment-type housing structures built in
Konya.

While the transformation of housing typologies has generally been examined in a sociological or
historical context in the literature, this study aims to enable the spatial organization of apartments to be
analyzed at the formal, functional, and syntactic levels using numerical data. The originality of the study
lies in its evaluation of the plan organization of apartment buildings in Konya, a city characteristic of
Anatolia, through graph theory and space syntax analyses (integration, connectivity, depth, etc.). In this
regard, the study reveals how Turkey's socio-cultural transformation process is reflected in housing
planning at the spatial level through quantitative methods.

By supporting the study with the space syntax method, the aim is to qualitatively define the data
related to the plan organization of housing typologies in the context of spatial structure and social
interactions. The study quantitatively reveals the effects of user behavior on spatial organization and
examines the effects of spatial arrangements on social dynamics. Thus, through both qualitative and
quantitative data production, the spatial traces of urban housing transformation can be traced within
historical continuity; a locally focused, original model based on spatial analysis techniques is presented
in both architecture and urban studies. In this regard, the study serves as a methodological foundation
and comparative data pool for advanced research on housing production, plan typologies, and user-space
interaction in Turkey.
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METHOD OF THE STUDY

Within the scope of the study, the floor plans of 8 apartment buildings selected in the context of
10-year periods, starting from the first apartment building built in Konya in 1937, were analyzed. The
development of Konya's urbanization process was taken into consideration in the selection of apartment
buildings, and details regarding this are provided in the fieldwork section. In the selection made,
attention was paid to the similarity of the apartments in terms of total m?> and number of rooms.
Accordingly, the selected examples were analyzed by graph method and spatial sequence method
through their plan typologies and spatial structures.

Morphological analysis method in the architecture discipline is a commonly used method for
analyzing buildings, spaces and spatial relationships. Morphological analysis is a method in which
physical, morphological and structural aspects of spatial units and relations of items as well as reasons
of formation and shaping principles of space and mass are analyzed (Cakmak, 2011). The graph method
and the space syntax method are sub-titles of the morphological analysis and enable one to analyze
structures and spaces functionally and syntactically.

Graph method; is a method of analysis that expresses space relations with each other by using
lines. Graph method used for establishing/determining space relations with each other in spatial
organizations is also used to understand and analyze spatial relations of existing buildings.

Figure 1
Representation of Spatial Relations Using the Graph Method (rearranged using Hillier and
Hanson (1984))
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Analysis tools of graph theory are utilized to analyze functional structures of spaces. These tools
are called beta and gamma indices. The formulas are as follows: [E = graph side (total number of
connections), V = graph node (total number of spaces)]

Beta index = (3 =§ Gamma index 2 G = %/ 2

Beta index numerically expresses the type of structure that is represented by graphs, depending
on node and side relations. In this value, which is the ratio of total number of sides to total number of
nodes, the properties a structure can be attributed to as follows: The structure displays tree properties, if
B<1; ring properties, if =1; and complex circuit properties, if B>1. Whether the structure is a tree, ring,
or complex circuit defines which of the linear, cyclic, or composite forms the building’s overall form is
suitable for (Cakmak, 2011).

Gamma index gives the connectivity status of a mass numerically, depending on the intensity of
spatial relations in the building. While a value of 1 means a complete connection and indicates that the
mass is a compact mass, a value of 0 means a complete disconnection and the mass has a fractional
structure (Cakmak, 2011). If the Gamma index is high, it means that the geometric neighborhood of the
spaces and circulation links are short, and the form of the building is more compact; if the Gamma index
is low, it means that the overall composition of the building may be more fragmented or organic
(Yildirim, 2002).

Space syntax method; is a space reading method developed by Hillier et al. in the 1970s. It is
used to understand, interpret, quantify and represent spatial arrangements in a structure or a settlement
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(Hillier et al, 1984). According to Hillier (1996), space sequence theory is based on a reciprocal shaping
relationship between physical space and social structure; space is not only a physical arrangement but
also shaped by social relations, and this interaction plays an important role in understanding how user
behavior is guided, especially in urban fabric and architectural planning. The primary goal in the method
of space syntax (Dursun, 2007), which examines the relationship between human behavior and the place
where they live, is to objectively examine the relationship of the spatial organization with human
movements and views to reveal the potentials of “spaces” to bring people together and direct them
(Giindogdu, 2014). The theory of this analysis is based on the idea that the social structure that creates
a space can be derived from the physical construction of the space (Cil, 2006).

“In the method of space syntax, existing spatial models (plans, layout schemes, circulation
networks, etc.) are transformed into graphical relations by schematizing through certain geometric
expressions. Social, cultural and physical characteristics of users and architectural spaces are
determined in the process of producing these relations. Spatial analyses are carried out by concretizing
properties using numerical and graphical tools. The analysis of the relationship between the resulting
numerical data and the pre-determined social characteristics leads to the acquisition of social
knowledge underlying the spatial model” (Cakmak, 2011).

There are some tools used in the space syntax method to carry out syntactic analyses of spaces.
In this study, “UCL Depthmap Application” software program was used. The concepts to be used in
interpreting the analysis done with this program are connectivity, visual integration, visual mean depth,
and intelligibility graph.

Connectivity which is the most basic value used in reading a space, is the measure of the number
of neighboring spaces directly connected to the space (Cakmak, 2011). Through connectivity, spatial
relations can be compared. In structures where there are a lot of spatial relations, the value of
connectivity is high, whereas in structures where there are a few spatial relations, the value of
connectivity is low. After the analysis in the program, the minimum, maximum and average values of
the connectivity value are found, and the spatial relation of structures is interpreted.

Visual integration is a value that gives information about the mobility in spaces and questions
how much the space in a mass are used. In this way, the rarest and most heavily used areas are calculated
in a determined area, and the mobility in the area can be determined in advance (Cakmak, 2011). Places
with high visual integration are connection points and places providing mobility within a structure,
where most people are likely to pass through. The places with the maximum visual integration are the
most readable places in which people can easily find their way (Cil, 2002).

Visual mean depth is the numerical value that expresses the average of relation between spaces
in a structure and other spaces. The concept of depth, which occurs when one passes through more than
one intersecting space to reach a space, is the expression of how many steps are necessary to reach
spaces. Figure 2 shows a mass with 3 depths (has a 3rd-degree depth). As can be understood from the
figure, in order to reach space c, a passage is provided first from the root to one of spaces v1 or v2, then
to space sc, and finally to space c, in three steps. In the Depthmap program, depth comparisons of
different masses can be made using depth values calculated and averaged separately for each space.

Figure 2
Depth Values of the Spaces (rearranged using Hillier and Hanson (1986))
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Intelligibility graph is the expression of the ratio between connectivity and visual integration, and
the higher the ratio, the more intelligible the structure is. If the interconnected spaces are at the same
time integrated spaces, then it means the spatial relation is strong, or the system is intelligible (Cakmak,
2011).

In summary, the apartment samples that were selected within the present study were subjected to
functional structure analysis using the graph method, and to syntactic analysis using the space syntax
method. In line with the results, changes in the spatial organization of apartment buildings in Konya
were identified.

CHANGE IN THE SPATIAL ORGANIZATION OF HOUSING

Housing is one of the architectural products that not only meets people’s needs—primarily the
requirement for shelter—but also reflects the characteristics of the society to which it belongs. Housing
is considered as a building element and a socio-spatial communication environment that reflects the
value judgments, social status and cultural assumptions of its users. Rapoport (1969), describes a house
as a phenomenon influenced by the culture of a community, rather than a shelter or a structure. Giir
(1996), defines a house as a phenomenon that, on the one hand, reflects the characteristics, lifestyle,
rules of conduct, environmental preferences, public opinions, time and space taxonomies of a culture or
ethnic group to which it belongs, and, on the other hand, reflects the user’s self-opinions, means of
proving himself and being equipped, as well as personality and distinctiveness of an individual.

Functions such as the following are performed in a house hosting many different actions, as a
type of building that meets needs of people:

= Sitting and resting

*  Working and hobby

= Preparing food and eating
= (Cleaning (washing + toilet)
= Sleeping

These actions differ and vary depending on many factors such as the user needs, lifestyle and
socio-economic characteristics. Sections of a house are formed based on grouping of activities carried
out in the house according to their functions. These sections are divided into three: living section,
sleeping section and common sections (Zorlu, 2004).

The living sections are generally open spaces for outside use and consist of spaces where acts of
resting and social relations are carried out. In these places, activities such as the following are performed:
sitting, resting, working, hobbies, eating and preparing food. The sleeping sections are made up of more
private spaces and contain cleaning, care and sleeping activities. Cleaning, care, toileting, sleeping and
resting activities are carried out in these spaces. The common sections include storage and service areas,
primarily circulation elements. In the common areas, there are also places where seating, cleaning-
toileting, eating, and food preparation take place (Figure 3). The relationship between the sections of a
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house and the location of spaces in these sections are planned according to the privacy needs (Faiz,
2013).

Figure 3

The actions in a house and their relations with the sections of the house (rearranged using Zorlu
(2004))

LIVING SECTION COMMON SECTIONS SLEEPING SECTION
Publicly open Intermediate spaces and Private indoor spaces
spaces for outside service areas that connect

departments or locations |

| ]

[
Acts of resting and | Acts of eat | Acts of circulation [ Acts of cleaning and care | Acts of sleeping

social relations "Eating and storage *Cleaning *Sleeping
*Sitting *Food preparation Care *Resting
*Resting ‘Toxletmg
*Working Evacuation
*Hobbies

Socio-cultural factors precede environmental and technological factors in shaping houses, which
are the units that will best adapt to the way people live (Rapoport, 1969). Houses that reflect their user’s
culture undergo morphological and spatial changes as a result of changes in socio-cultural factors of a
society. In our country, there has been a change in the socio-cultural and social environments with the
proclamation of the republic. With this change, people’s lifestyle, economic status and social structure
have changed. In this context, solutions have been developed for the organization of space by
considering the physical environment and social and cultural values with a holistic approach (Osmanli,
2023). Housing planning, which is directly influenced by the social change processes, has been
restructured by the design concept, character of interior organization and construction techniques (Faiz,
2013), and the traditional housing type has left its place to apartments.

Apartment-type housing was first introduced as housing for high-income people, and its
widespread use and adoption in general was caused by the following factors:

» Increase in population in cities
= [t’s being a matter of prestige
= [ts bringing rental income

= The fact that new parcels cannot be produced very quickly, and a zoning which is suitable for
the construction of apartment buildings is not in effect in the newly available ways (Stislii,
2009).

Since the establishment of the Republic of Turkey, this type of housing has proliferated in
different forms rapidly until today and formed a part of our lives (Gorgiilii, 2010). The widespread use
of apartment buildings has developed in a continuum parallel to cultural change, and this development
took place not with sudden interruptions, but in a framework of a continuous change (Siislii, 2009).
While the influence of the traditional plan scheme is felt in first apartment buildings, the developments
in economic, technological and socio-cultural factors over time have led to lifestyle change of the
society, which has caused people’s housing needs and expectations to change. These changes have also
manifested themselves in space organizations of apartment buildings.
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FIELD STUDY: CHANGE OF SPACE ORGANIZATIONS IN KONYA APARTMENTS

The city is a dynamic phenomenon that gains different meanings according to time, space and
society (Semerci ve Bulanik, 2023) and therefore change can always be observed. Reading socio-
cultural changes in city through space is a method that reveals important social data. In this context, it
is important to read and interpret the traces of change in living spaces in order to comment on changes
in people's lifestyles.

The beginning of apartment building construction in Konya, one of the oldest settlements in
Anatolia, dates back to the 1930s as a reflection of the modernization and westernization process after
the Republic. In addition to the traditional settlement structure of the city of Konya, it has undergone a
significant morphological transformation since the mid-20th century with the start of apartment building
construction. This process can be traced through distinct phases in terms of both spatial expansion and
housing typologies. The spatial development of Konya has been shaped by changing production
methods, transportation technologies, the transition to industrial production, and advancements in the
service sector (Yenice, 2012).

The first urban plan aimed at directing the city's development toward the west and southwest was
implemented in 1946. The railway line and station located in the west of the city determined the direction
of urban development; the area around the station developed as a new settlement area, and Istasyon
Caddesi, which connects the station to the city center, became a new development axis (Yenice, 2012).
During this period, residential areas concentrated in the west and southwest, while commercial areas
focused along Mevlana Boulevard, which connects Alaeddin Hill and the Mevlana Tomb. With the 1954
Urban Plan, the direction of urban development was expanded to the west, northwest, and southwest;
residential areas concentrated in the west and northwest, while commercial areas shifted to the south
and west. A bus terminal was proposed in the southeast to support commercial development along this
axis (Yenice, 2012). The 1966 Urban Plan directed urban development toward the west and northwest
in order to protect agricultural land. Residential areas were planned both east and west of the railway
line and in the northwest; a Slum Prevention Zone (4th SPZ) was established in the north, wholesale
commercial areas were planned at the entrances to the Istanbul and Ankara roads, a new bus terminal
site was designated in the north to alleviate the burden on the city center, and the opening of Nalgac1
Street was decided (Yenice, 2012). With the 1974 Supplementary Plan, slum prevention efforts were
carried out along the northern and northeastern axes, and the shift toward the north was strengthened
with the construction of public housing around Nalgaci Street and the location of the bus terminal in this
area (Topcu, 2011). During this period, apartment construction gained momentum. In the 1984
Environmental Planning Scheme, the direction of development was shifted predominantly to the north.
The reason for this was to protect the fertile agricultural lands in the south and the unsuitability of the
terrain in the west and east for settlement (Yenice, 2012). A new sub-center consisting of administrative
and service units was planned along the northern development axis (Istanbul Road), new industrial areas
were planned in the northeast (Konya-Ankara and Konya-Aksaray roads), and a new bus terminal area
was planned in the north (Figure 4).

Figure 4
Development map of the city of Konya'

! The zoning plans were obtained from Konya Metropolitan Municipality and Yenice (2012) and reorganized.
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The development of apartment buildings in the city of Konya has been directly related to the city's
spatial growth; this process has been shaped by the development areas and transportation axes envisaged
in the zoning plans. In particular, in the urban fabric centered on Alaeddin Hill, main arteries such as
Demiryolu Street, Nalgaci Street, Mevlana Street, and Yeni Meram Street, which leads to the station,
have formed the primary routes where apartment buildings have concentrated.

The buildings selected for analysis in Konya are directly linked to the planned development of
the city (Figure 5). Apartment buildings, which represent a transition from the rural housing style of
houses with gardens and courtyards to urban housing, are architectural forms in which spatial
organization has changed rapidly. In this study, the changes in the spatial organization of apartment
buildings from 1937, when the first apartment building was constructed in Konya, to 2015 were
examined using morphological analysis methods such as the graph method and spatial arrangement
method. Considering that the changes did not occur suddenly but rather through transformations over
time, apartment buildings were selected in 10-year intervals. Care was taken to ensure that the selected
apartment buildings were examples that optimally reflected the typological characteristics and living
habits of the period. In this context, the apartment buildings examined in the study and the dates of their
construction in chronological order are as follows:

= Hayat Apartment (1937)

= As Apartment (1953)

= Anit Apartment (1964)

» Karatay Apartment (1973)
»  Gilivez Apartment (1982)

= Sedef Apartment (1994)

= Sarikaya Apartment (2007)
= Selay Apartment (2015)

Figure 5
Locations of apartment buildings selected for the study
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The first example of an apartment building in the city is the Hayat Apartment Building, dating
back to 1937, located in the city center on Mevlana Street. This apartment building, in terms of its floor
plan, shares similarities with the traditional Konya house floor plan (Ulusoy and Ulusoy, 2014), yet it
offers the amenities of modern multi-story living. Following the construction of the first apartment
building, no further apartment buildings were constructed in Konya until the 1950s due to economic
stagnation. From the 1950s to the 1970s, apartment construction remained limited to a small area, mainly
in the immediate vicinity of the city center. By the 1970s, the opening of Nalcaci Street marked the most
significant step toward planned apartment development in the northern part of the city. This axis
extending northward from the city center facilitated the transformation of low-density settlements
around the Musalla Cemetery into apartment buildings. In the 1980s, the intensification of commercial
areas along Demiryolu Street, which was activated to contribute to the connection of the city's focal
points to the Selguklu district, also paved the way for an increase in apartment blocks around the station.
The 1990s brought about the transition from apartment buildings to housing complexes, and in Konya,
these examples were more prevalent in the city's new residential area in the north. In this context, even
in the 2000s, apartment buildings were more common in the southern part of the city. With the opening
of Sefikcan Street in 2005, the city's new residential area began to shift westward. The latest apartment
building examples, along with the first structures built here, have been replaced by luxury gated
communities. These structures have been excluded from the scope of this study due to their differences
from the apartment buildings examined in the study, such as social amenities (swimming pools, sports
areas), secure entrances, and enclosed parking lots.

Analyses of apartment buildings are presented in Table 1 to Table 8 in the morphological card
technique.?

Table 1
Graph and space syntax analysis of Hayat Apartment (1937)

1. Hayat Apartment (1937)

2 The plans of the buildings were redrawn based on documents obtained from Siislii (2009) and the Selguklu municipality.
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Since it was the first example to move from the traditional housing to the apartment building,
traces of the traditional housing were visible in the building. At the entrance, while the distribution to
the building was provided through the entranceway, the hall connected to the entranceway provided
access to the living spaces. Another hallway provided access to wet areas and kitchen spaces. This
situation had arisen from the desire to provide the unification of installations. The distribution to the
bedrooms and living space was provided through the hall. As a result of the graph analysis, the depth
level of the structure was 5, and the deepest places were the balconies. The Beta index of the structure
was calculated as 1. The structure had a cyclic form. The Gamma index was 0.041, and the structure had
a fragmented composition. Considering the connectivity, visual integration and visual mean depth
analyses of the structure, it was seen that the most commonly used spaces in the structure were the hall
and living spaces that provided distribution within the apartment.

Table 2
Graph and space syntax analysis of As Apartment (1953)
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At the entrance, distribution to the structure was provided through the entranceway. There were
two rooms, a hall and a toilet that were connected to the entranceway. While access to the sleeping
spaces and the bathroom was provided through a hallway from the hall, the kitchen was reached through
the hall. In the early years, wet areas and kitchen were considered together for the unification of
installations, but this situation changed in the subsequent years. Bathroom and kitchen were considered

together while the toilet was considered separately. There was no classification of actions in the
structure. As a result of the graph analysis, the depth level of the structure was 5, and the deepest places
were the balconies. The Beta index of the structure was calculated as 1. The structure had a cyclic form.

The Gamma index was 0.041, and the structure had a fragmented composition. Considering the
connectivity, visual integration and visual mean depth analyses of the structure, it was seen that the most
commonly used spaces in the structure were the circulation areas that were used as passages such as

entranceway and hallway.

Table 3

Graph and space syntax analysis of Anit Apartment (1964)

3. Anit Apartment (1964)
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Table 4

Graph and space syntax analysis of Karatay Apartment (1973)

4. Karatay Apartment (1973)
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3 5
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Space Syntax Analysis |Graph Analysis

Connectivity Integration
Min. Avg. Mak. Min. Avg. Mak. Min. Avg. Mak.
5 2213,01 5151 1,362 10,625 58,782 1 2,102 4,527

It was seen that the sofa disappeared in this period. At the entrance, distribution to the structure
was provided through the entranceway. Access to living spaces was achieved by using the living room,
and the space that was used as a sitting room was accessed through the living room. The first night
hallway, in the real sense, was seen in this example. Access to the sleeping spaces and the bathroom was
through a hallway that was connected to the entranceway. Wet spaces and kitchen were accessed through
the entranceway. It was seen that the unification of installations was aimed in the structure. As a result
of the graph analysis, the depth level of the structure was 5, and the deepest places were the balconies.
The Beta index was calculated as 1.076. The structure showed the complex circuit properties. The
Gamma index was 0.044, and the structure had a fragmented composition. Considering the connectivity,
visual integration and visual mean depth analyses of the structure, it was seen that the most commonly
used spaces in the structure were the circulation areas -used as a passage from the entranceway to the
living spaces-, the entranceway and the living room.

At the entrance, distribution to the structure was provided through the entranceway. There was a
passage between the sitting room and the living room, while the distribution to the living area was
provided through the entranceway. Kitchen and wet areas were accessed through the entranceway. In
this example, while the unification of installations was achieved in the kitchen and toilet, the bathroom
was considered separately. While the master bedroom and the bathroom were accessed through a
hallway connected to the entranceway, the space that was customized to be the children’s bedroom was
accessed through the entranceway. In this example, it was seen that the hallway used as a night hallway
lost its function. As a result of the graph analysis, the depth level of the structure was 4, and the deepest
places were the bedroom, the bathroom, the balcony and the toilet. The Beta index of the structure was
calculated as 1. The structure showed the cyclic structure properties. The Gamma index was 0.041, and
the structure had a fragmented composition. Considering the connectivity, visual integration and visual
mean depth analyses of the structure, it was seen that the most commonly used spaces in the structure
were the circulation areas and living spaces.

Table 5
Graph and space syntax analysis of Giivez Apartment (1982)

5. Giivez Apartment (1982)
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At the entrance, distribution to the structure was provided through the entranceway. It was seen
that in the structure that did not have a second hallway, the spaces were not classified according to the
actions they hosted. At the same time, the unification of installations that was desired in the preceding
years for planning was completely lost here. As a result of the graph analysis, the depth level of the
structure was 4, and the deepest places were the toilets and the balconies. The Beta index of the structure
was calculated as 1. The structure showed the cyclic structure properties. The Gamma index was 0.041,
and the structure had a fragmented composition. Considering the connectivity, visual integration and
visual mean depth analyses of the structure, it was seen that the most commonly used spaces in the
structure were the circulation areas and living spaces.

Table 6
Graph and space syntax analysis of Sedef Apartment (1994)

6. Sedef Apartment (1994)
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At the entrance, distribution to the structure was provided through the entranceway. It is seen that
while the living sections, the kitchen and the toilet were accessed through the entranceway, the access
to the sleeping section and the bathroom was provided through the night hallway. The installations in
the kitchen were considered separately while a unification of installations was sought in the wet areas
in the structure. It is noteworthy that the spaces were planned according to the actions they hosted. As a
result of the graph analysis, the depth level of the structure was 4, and the deepest places were the
bedroom, the bathroom, the balcony and the toilet. The Beta index of the structure was calculated as
0.923. The structure was in the tree form and showed the linear structure properties. The Gamma index
was 0.038, and the structure had a fragmented composition. Considering the connectivity, visual
integration and visual mean depth analyses of the structure, it was seen that the most commonly used
spaces in the structure were the entranceway and the living room.

Table 7
Graph and space syntax analysis of Sartkaya Apartment (2007)

7. Sarikaya Apartment (2007)
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At the entrance, distribution to the structure was provided through the entranceway. There was
no second hallway in the building. The unification of installations was not sought in the structure, but it
was noticed that the spaces were planned according to the actions they hosted. As a result of the graph
analysis, the depth level of the structure was 4, and the deepest space was the balcony. The Beta index
of the structure was calculated as 0.9. The structure was in the tree form and showed the linear structure
properties. The Gamma index was 0.05, and the structure had a fragmented composition. Considering
the connectivity, visual integration and visual mean depth analyses of the structure, it was seen that the
most commonly used spaces in the structure were partly the circulation areas and the living room.

Table 8
Graph and space syntax analysis of Selay Apartment (2015)

8. Selay Apartment (2015)
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At the entrance, distribution to the structure was provided through the entranceway. There was
no second hallway in the building. While the unification of installations was achieved in the wet areas,
the kitchen was considered separately. However, although the places were positioned according to the
actions they hosted, it is seen that the privacy was not fully achieved compared to previous years. As a
result of the graph analysis, the depth level of the structure was 4, and the deepest places were the toilets
and the balconies. The Beta index of the structure was calculated as 1. The structure showed the cyclic
structure properties. The Gamma index was 0.041, and the structure had a fragmented composition.
Considering the connectivity, visual integration and visual mean depth analyses of the structure, it was
seen that the most commonly used spaces in the structure were partly the circulation areas, the living
room, and the area that was used to pass from the entranceway to the kitchen and the living room.

EVALUATION

As one of the products that best reflect the unique cultural characteristics and relationships of
societies, changes in housing are effective in observing and identifying changes in society. As a result
of the analyses conducted within the scope of the study, changes in the spatial organization of apartment-
type housing structures over a period of approximately 80 years have been identified. In these
transformations occurring during the process of adapting to changing lifestyles, there is a coexistence
of the desire to adopt a Western lifestyle and the values brought by one's own culture. Therefore, the
changes did not occur within a specific order or system. The spatial organization of apartment buildings,
planned according to the desires and needs of the period, was also shaped within the framework of the
technological and economic opportunities of the era. Features such as spatial dimensions, functional
relationships, utility integration, balcony usage, the function of the kitchen, and its relationship with
other spaces have varied over time and influenced changes in spatial organization. As seen in Table 2,
over an 80-year historical process, under the leadership of Westernization trends and technological
developments, the residential space underwent rapid change, and the parallel and mutually influencing
processes of social development and architecture were observed.

Table 9
Spatial Transformation of Apartment Buildings in the Process of 80 Years
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The findings show that, over a period of approximately eighty years, spatial design has been
directly linked to both social transformations and technological possibilities. In the first apartment
buildings, the sofa space in traditional Turkish homes was a central distribution element, but in
subsequent years this function was replaced by the entrance hall. This finding is consistent with Hillier
and Hanson's (1984) emphasis on the capacity of space to shape social structure.

The issue of plumbing unity was a priority in early apartment buildings due to economic
conditions, but this unity largely disappeared after the 1980s. This situation shows that during the period
of rapid urbanization, user expectations shifted from functionality to modern living comfort.

Spatial arrangement data revealed significant differences in integration and connectivity values.
In early-period apartment buildings, high integration values were concentrated in common spaces such
as sofas and living rooms, while by the 2000s, integration had shifted toward a living room and kitchen-
focused organization.

Additionally, it has been observed that spatial depths have decreased over the years, meaning that
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accessibility has increased. In this context, the typological transformation of apartments in Konya is an
indication not only of architectural formation but also of the redefinition of social relations.

When evaluated overall, three main phases stand out in the spatial organization of apartments:

= 1937-1960: A period dominated by traditional spatial codes, with the sofa and hall playing
an important role.

= 1970-1990: A period of increased functional differentiation, but with a decline in shared
facilities and accelerated modernization.

= Post-2000: A period marked by the emergence of gated communities, the weakening of the
concept of privacy, and spatial organization defined more by individual comfort than social
amenities.

These phases validate the relationship between social transformation and space and present
unique spatial patterns specific to Konya.

CONCLUSION

The results of the study reveal that the spatial organization of Konya apartments has undergone
significant transformations in line with social change, economic conditions, and technological
developments throughout history. The findings show critical changes such as the transformation of the
sofa-entrance hall in housing typologies, the loss of plumbing unity, the weakening of the concept of
privacy, and the integration center becoming focused on the living room and kitchen.

The changes identified as a result of the analyses are as follows:

= The sofa space, which originated from the influence of traditional culture, was used as both
a transition and living space in apartments in the early years, but over time, it was completely
replaced by the entrance hall.

= Inthe early years of apartment living, wet areas and kitchens were combined to save money,
but over time, this changed, and bathrooms and toilets were combined, while kitchens were
separated.

= |t has been observed that the concept of privacy has lost its influence in the use of hallways
leading to sleeping quarters. The clash between the new lifestyle and traditional culture has
particularly reflected in the concept of the night hallway.

This study draws conclusions about the fictional order that constitutes architectural typology
through apartment buildings. These include functional relationships, spatial dimensions and their
interconnections, plumbing systems, balcony usage, spatial depths, and the relationship between
connecting and distributive spaces such as entrances and hallways with the entire system. As a result of
the study, numerical and formal codes related to space were analyzed within the historical process,
revealing spatial outcomes in the social data relationship of living spaces for the present and future.

However, the study also has limitations. The analysis was conducted on only eight apartment
buildings, and a larger sample size would increase the generalizability of the findings. Additionally, the
urbanization process after 2015 was excluded from the scope; including this period in the analysis would
enable a more comprehensive assessment of the effects of urban transformation policies on spatial
organization.

The research once again demonstrates the power of the space syntax approach to make socio-
spatial changes in housing typologies visible through numerical data. In this respect, the study is a
qualitative analysis of the spatial codes of the apartment building process in Turkey.

61



Thinking of Urban Decoding Journal (TUDEJ)

In conclusion, the spatial organization of apartment buildings in Konya constitutes a unique
document reflecting the modernization and urbanization process in Turkey. These findings are not only
significant for architectural history and typology research but also serve as a guide for future housing
policies and urban transformation strategies.
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Article Info ABSTRACT

The expansion of Istanbul’s rail transit network from 2013 to 2023 has significantly reshaped the city's
Received: 18.10.2024 Fransportation lands.cape.. This . stL}dy e).(plores h(.)W st.ation cha.racteristics a.nd' network growth have
Accepted: 26.11.2024 1nﬂuen(;ed changes in rail transit rldgrshlp over thls perlod,_ offer{ng valuable 1n51gl_1ts for urban planners
. and policymakers. By examining station location, line type, ridership levels, and opening dates, the research
Published: 30.09.2025 aims to uncover the key factors driving these shifts. The analysis focuses on five phases of network growth,
using non-parametric statistical methods to assess the impact of these variables on ridership patterns. In this
Keywords: context, the study aims to define the relationship between station characteristics and ridership trends and
highlight the main factors contributing to ridership changes. The findings reveal that station location played
. o a critical role, with European-side stations initially experiencing higher ridership due to their proximity to
Station characteristics, economic hubs. However, as the network expanded into suburban areas, particularly on the Asian side,
Ridership trends.. ridership growth in these stations accelerated, narrowing the gap. Additionally, the research explores the
roles of metro, tram, and commuter rail lines, each contributing to distinct ridership behaviors due to their
varying speeds, frequencies, and service areas. Notably, ridership demand levels revealed a widening
disparity, with high-demand stations experiencing significant increases while low-demand stations
stagnated. This phenomenon can likely be attributed to factors such as network expansion, urban
development, and shifting travel patterns favoring heavily used stations. Newly opened stations also
exhibited initial fluctuations in ridership, while older stations showed steady, moderate growth. The study
concludes that understanding these factors is essential for optimizing future transportation planning in
rapidly expanding cities like Istanbul. The insights from this research provide a framework for enhancing
rail infrastructure, improving connectivity, and promoting sustainable urban mobility, with direct

implications for planners, designers, and city officials.

Istanbul Rayh Ulasim Yolculuk Sayis1 Degisimleri: Istasyon Ozellikleri ve Ag
Biiyiimesinin Etkisi (2013-2023)

Rail transit network expansion,

Makale Bilgisi OZET
Istanbul'un 2013'ten 2023'e kadar olan rayh ulasim aginin genislemesi, sehrin ulasim manzarasini énemli
Gelis Tarihi: 18.10.2024 olgtide sekillendirmistir. Bu ¢aligma, istasyon ozelliklerinin ve ag biiylimesinin bu dénem boyunca rayli

. ulagim yolcu sayisindaki degisiklikleri nasil etkiledigini arastirarak, sehir plancilar ve politika yapicilar
Kabul Tar,lh,l' 26.11.2025 igin degerli bilgiler sunmaktadr. Tstasyon konumu, hat tiirii, yolcu sayisi ve agilis tarihleri gibi degiskenleri
Yayn Tarihi: 30.09.2025 inceleyerek, aragtirma bu degisimlere neden olan ana faktorleri ortaya ¢ikarmay: hedeflemektedir. Analiz,
bu degiskenlerin yolcu sayisi tizerindeki etkisini degerlendirmek igin bes asamali ag biiyiimesine
odaklanmakta ve parametrik olmayan istatistiksel yontemler kullanilmaktadir. Bu baglamda, c¢alisma
istasyon ozellikleri ile yolcu sayisi trendleri arasindaki iliskiyi tanimlamay1 ve yolcu sayisindaki
degisimlere katkida bulunan ana faktérleri vurgulamay1 amaglamaktadir. Bulgular, istasyon konumunun
Istasyon ozellikleri kritik bir rol oynadigini gostermektedir; Avrupa yakasindaki istasyonlar, ekonomik merkezlere yakinliklari
Yolculuk trendleri nedeniyle baslangigta daha yiiksek yolcu sayisina sahip olmustur. Ancak, agin 6zellikle Anadolu yakasinda
banliyo bolgelerine yayilmasiyla birlikte, bu istasyonlardaki yolcu sayisi artist hizlanmig ve fark
daralmistir. Ayrica, metro, tramvay ve banliy tren hatlarinin rolleri de incelenmektedir; her biri farkl: hiz,
siklik ve hizmet alanlar1 nedeniyle gesitli yolcu davranislarina katkida bulunmaktadir. Dikkat ¢ekici bir
sekilde, yolcu talep seviyeleri arasindaki farkin genisledigi goriilmektedir; yiiksek talep goren istasyonlar
onemli artislar yasarken, diisiik talep goren istasyonlar duragan kalmistir. Bu fenomen, muhtemelen ag
genislemesi, kentsel gelisim ve yogun kullanilan istasyonlar: tercih eden degisen seyahat desenleri gibi
faktorlere atfedilebilir. Yeni agilan istasyonlar da yolcu sayisinda baslangicta dalgalanmalar gostermisken,
daha eski istasyonlar istikrarli, 1limh bir biiyiime sergilemistir. Caligma, bu faktorleri anlamanin, istanbul
gibi hizla biiyliyen sehirlerde gelecekteki ulasim planlamasini optimize etmek igin hayati 6nem tasidigini
sonucuna varmaktadir. Bu arastirmanin bulgulari, demiryolu altyapisinin giiglendirilmesi, baglantilarin
iyilestirilmesi ve siirdiiriilebilir kentsel hareketliligin tegvik edilmesi i¢in bir ¢ergeve saglamaktadir; bu da
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INTRODUCTION

In the ever-evolving landscape of urban transportation planning, cities worldwide are increasingly
turning to modern railway systems to alleviate traffic congestion and reduce the environmental impact
caused by heavy reliance on personal vehicles (Kenworthy & Newman, 2015; Weiner, 2016, p. 1).
Istanbul, a bustling metropolis known for its rich historical and economic significance and unique
geographical location, exemplifies this trend amidst unbridled urban sprawl and rapid population
growth. As the city has expanded to cover 5,461 square kilometers and accommodate over 15.6 million
residents by 2023 (TUIK, 2024), the demand for efficient public transportation has surged, necessitating
substantial investments in its railway network.

Over the past decade, Istanbul Metropolitan Municipality and urban transport planners have
responded with unprecedented growth in the city's railway infrastructure, marked by the rapid opening
of new stations and lines (IBB, 2023a). This expansion not only enhances accessibility but also reshapes
the performance and dynamics of the entire transit network, significantly influencing station
characteristics and ridership patterns (Kim et al., 2018; Meng et al., 2018). With new lines put into
operation, the urban rail transit system capacity is improved, which greatly affects the passenger flow
distribution of the existing network. The transportation pressure of the existing network is relieved due
to the increased transportation capacity, and new stations share passenger flow with existing stations.
On the other hand, the higher transportation accessibility induces new latent trips for existing stations
and attracts more passengers from other modes (Liu et al., 2017). Ridership preferences and behavior
are influenced by the type of railway line (whether metro, tram, or train), as each has unique
characteristics such as speed, frequency, distance traveled, and pricing policies (Kusakabe et al., 2010).
These differences contribute to variations in passenger flows depending on the type of line in operation.
Despite transportation policies aimed at narrowing these disparities, the locational features of the lines
within the network and their connections with other lines play a major role in influencing flow changes
for different types of lines. Understanding how factors such as station ridership volume, line type,
location, and opening date affect changes in passenger flow distribution at the station level is critical for
optimizing transportation resources and planning future network expansions.

This study aims to illuminate the pivotal role of station characteristics in shaping ridership
changes as Istanbul's railway network continues to evolve. Focusing on the dynamic growth of Istanbul’s
railway infrastructure, we analyze trends from 2013 to 2023, segmented into five distinct periods. By
employing non-parametric and categorical analysis methods, we assess how various station attributes
impact changes in passenger numbers across these intervals. Our goal is to offer insights that will inform
effective urban transportation strategies and promote sustainable development in this vibrant global city.

LITERATURE REVIEW

Rail transit ridership change refers to the variation in the number of passengers using a rail transit
system (such as a metro, train, or tram) over time. These changes can reflect short-term fluctuations
(daily or weekly) or long-term trends (yearly or over decades). Transit ridership change has garnered
significant attention in the public transit field, and many studies have attempted to explain it (Balcombe
et al., 2004; Driscoll et al., 2018; Taylor et al., 2009). Both descriptive and causal analyses of previous
studies have examined a range of factors related to transit ridership (Taylor & Fink, 2003), these
elements can be broadly divided into two categories (Stanley, 1995; Thompson & Brown, 2006):

External factors, which are mostly exogenous to the system and its managers, such as changes in
service area population and employment, levels of automobile ownership, economic conditions, urban
density, land-use diversity, demographic characteristics, etc.
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Internal factors, which are factors that transit managers have some control over, such as fare
policies, service levels, service reliability, and so on.

Many studies have found that external factors typically have a greater impact on changes in
ridership than internal factors (Du et al., 2023; Liu et al., 2019). Nevertheless, for example, increased
population growth may alter the demand for transit services, which in turn may lead to changes in service
provision levels. Therefore, there is no strict dividing line separating internal from external factors
(Taylor & Fink, 2003). This indicates that factors change simultaneously through emerging correlations
and interactions, collectively influencing changes in ridership—whether positive or negative.

Rail transit network growth, particularly physical expansion, is one of the most critical and
multifaceted factors influencing the dynamics of urban transit systems. When a new station or line
becomes operational, it triggers a series of interconnected changes that significantly alter the distribution
of passenger numbers. Previous studies have found that these changes are influenced by several effects
(Du et al., 2023; Liu et al., 2019; Werner et al., 2016), including:

Natural Ridership Growth: One of the most straightforward effects is the natural increase in
ridership. As cities expand and experience social and economic development, the number of people
using transit naturally rises (Calvo et al., 2019).

Diverted Ridership: This refers to the movement of passengers from one line to another, often
occurring when the catchment areas of multiple stations overlap. This is especially prevalent in transit
systems with dense networks where passengers have multiple route options. The accessibility and
convenience offered by the new station influence passengers’ route choices, leading to a redistribution
of ridership across the network (Liu et al., 2017).

Induced Ridership: This less predictable impact results from shifts in travel mode when
passengers who previously used private vehicles, bicycles, or other modes switch to the rail transit
system. It may also include the creation of entirely new trips that wouldn’t have occurred without the
new transit infrastructure. The increased accessibility, reduced travel costs, or greater convenience
provided by the new station or line drive these changes (Gunn et al., 1992; Liu et al., 2017; Sperry &
Dye, 2020).

Amidst these complex effects, existing stations experience changes in passenger numbers due to
shifts in traveler behaviors and patterns. As passengers reorganize their travel routes and transition
across different lines, their interactions with the network as a whole are transformed (Du et al., 2023; Li
et al., 2020).

Numerous studies have demonstrated that the opening of new rail lines or stations significantly
impacts the functional characteristics of existing stations within a transit network. Stations may assume
new roles, such as becoming transfer or terminal points, and the characteristics of the lines they are
connected to may also change, as the integration of new stations often requires a reorganization of the
line's operations, including adjustments to travel schedules and frequency. Transit agencies may need to
modify timetables to ensure better coordination with other intersecting lines, especially when a new
station becomes a crucial transfer point (Fu & Gu, 2018; Peng et al., 2021; Werner et al., 2016; Zhao et
al., 2013). Ultimately, these changes to station functionality, line characteristics, and travel behavior
contribute to shifts in ridership across the network. The interaction of these factors can lead to increased
demand at certain stations while decreasing it at others, reflecting the dynamic nature of rail network
evolution over time.
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CASE STUDY: The Evolution of Istanbul's Rail Network and Its Influence on Ridership
Dynamics

Istanbul, a vibrant metropolitan city connecting Europe and Asia, presents a unique case for
analyzing the impact of rail transit network growth on changing ridership trends. Long a transportation
hub with a rail system dating back many decades, the city has seen the rapid expansion of its rail network
in recent years, with the most significant growth occurring over the past ten years. As of April 1, 2024,
Istanbul’s rail network includes approximately 277 stations,—including stations of metro, train, tram,
funicular, and cable car lines_ (Metro_istanbul, 2024) (Figure 1). This rapid expansion has led to
fluctuations in passenger flows, reshaping ridership distribution across the city. Station characteristics,
such as location, connectivity, and function within the network, have played a critical role in these
changes. This dynamic interaction between network growth, station-specific factors, and demand
volume illustrates the complexity of managing urban mobility in the rapidly expanding city of Istanbul.

Figure 1
Istanbul railway network (2023) (Metro_Istanbul, 2023)
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Rail Network Expansion by Phases

Between 2013 and 2023, the Istanbul Metropolitan Municipality launched several new lines and
extensions of existing routes, with numerous stations opening each year (Figure 2). For the purposes of
this study, the growth of Istanbul’s rail network from 2013 to 2023 can be divided into five key phases
(Figure 3) (IBB, 2024; Tirkiye Yiizyili, 2024):

Phase 1 (2013-2015): This phase witnessed the rapid expansion of the metro network, with a focus
on connecting major urban areas to boost ridership. Highlights include the opening of the M3 Kirazli-
Basaksehir/Metrokent line and the M9 Ikitelli Sanayi-Olimpiyat line. Additionally, major stations were
opened on the M2 line, such as Yenikap1 and Hali¢. The M1 line was extended with the Otogar-Kirazli
segment and was split into two services (M1A and M1B). This period also saw the operationalization
of the Marmaray Line, connecting Ayrilik Cesmesi and Kazligesme, providing a crucial rail link between
the European and Asian sides via the Marmaray Bosphorus crossing, significantly increasing
accessibility across the city.
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Phase 2 (2015-2017): New stations were added, and lines such as the M6 Levent-Bogazici
Universitesi/Hisariistii and M4’s second stage (Kartal-Tavsantepe) were launched, extending service to
new areas.

Phase 3 (2017-2019): The expansion focused on underserved areas and key transit corridors on
the Asian side. The M5 Uskiidar-Cekmekdy metro line, operational in two phases during this period,
played a pivotal role in expanding Istanbul’s rail network, enhancing access to suburban areas.

Phase 4 (2019-2021): Despite the challenges posed by the COVID-19 pandemic, the network
continued to expand, with the first stage of the M7 Kabatas-Esenyurt metro line opening between
Mecidiyekdy and Mahmutbey. The Marmaray system further expanded with the full completion of the
suburban commuter line, enhancing cross-city travel. By 2019, night services were introduced on six
lines. This period focused on improving service continuity and coverage.

Phase 5 (2021-2023): Post-pandemic recovery saw renewed growth, with the opening of the first
stage of the TS tram line, followed by the M9 Bahariye-Olimpiyat line and further expansions on the
M4 Kadikdy-Sabiha Gokgen Airport line. By 2023, stations such as Fulya and Yildiz on the M7 line,
the M8 Bostanci-Dudullu line, and additional extensions on the M3 line were completed, marking the
conclusion of several large projects. The Marmaray and high-speed rail networks were further integrated
into the city's overall transportation system, providing faster and more efficient travel across Istanbul.
Further improvements were made to night services and system capacity to meet rising demand.

Figure 2
Evolution of Rail Line Stations in Istanbul (1989-2023): Growth and Expansion of the Network
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These phases reflect how the rail network has adapted to the city’s needs, responding to both
short-term challenges and long-term growth strategies. The expansion of Istanbul's rail transit network
has necessitated revisions to its operational management policies, including adjustments to service
schedules, frequencies, and other internal processes to maintain efficiency. Additionally, Istanbul’s
economic inflation has led to rapid changes in fare policies, with fare prices increasing 11 times from
2013 to the end of 2023, six of these increases occurring in the last three years (Blog_Arti, 2024). These
changes not only reflect broader economic pressures but also present challenges in ensuring equitable
access and maintaining ridership levels amid rising costs.
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Figure 3
Phased Growth of Istanbul's Rail Network: 2013-2023
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The Impact of Station Characteristics on Changes in Ridership

In Istanbul, the interplay between station characteristics and ridership changes reflects broader
trends in urban transit and development dynamics, particularly when examined through the lenses of
location, station opening dates, ridership levels, and line types. While most studies have focused on the
station's distance from the city center (He et al., 2019; Zhao et al., 2014), the city's unique geographical
division between Europe and Asia also distinctly affects transit ridership patterns. According to the years
studied (Figure 4), Stations on the European side, typically denser and more integrated with historical
and economic centers, often exhibit higher ridership levels. High-activity areas like Taksim, Sisli, and
others on the European side attract both daily commuters and visitors, increasing ridership. In contrast,
the Asian side has historically been more residential, with stations that cater primarily to local residents
rather than commuters traveling to business districts. However, newer developments and expanding
urban areas contribute to fluctuating ridership dynamics as new lines and stations integrate into the
existing network.

Figure 4
Ridership Distribution Across Istanbul's Rail Network: Asia vs. Europe (2013-2023)
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The timing of station openings can significantly impact these patterns; newer stations might
initially experience lower ridership, which escalates as the surrounding areas develop and become more
accessible. This causes newer stations to experience initial fluctuations in ridership, unlike older stations
in established neighborhoods, which display more stable ridership dynamics and patterns (Park et al.,
2016). The station’s age provides a clear understanding of how new stations are integrated into the rail
network. The studied periods shown in Figure 5 reveal significant fluctuations in ridership, which
correspond with strategic developments in the city's rail network. The first period (2013-2015) shows a
massive increase in ridership, indicated by a high positive value. This suggests that new stations opened
during this time likely catered effectively to underserved areas or improved connections between key
urban zones, thus attracting a large number of new riders. Conversely, the following period (2015-2017)
shows a sharp decrease, possibly reflecting a stabilization in ridership after the initial surge or the
influence of other factors, such as operational adjustments or socio-economic changes affecting transit
usage. Analyzing further, the 2017-2019 period reveals mixed results, with slight decreases and
increases in ridership, indicating a period of adjustment where ridership patterns might have been
influenced by further network expansions or the maturing of routes introduced in earlier phases.
Subsequent periods from 2019 to 2023 exhibit dynamic values, with both increases and decreases, as
the effects of COVID-19 restrictions and their aftermath influence these changes, although some stations
show different trends, such as those opened during the (2017-2019) period.

Ridership levels in Istanbul provide insights into the transit demand and the station's effectiveness
in serving its area. High-ridership stations are frequently located in central business districts or key
interchange nodes connecting multiple public transit types, including metro, tram, train, and bus
services. Conversely, stations with lower ridership may serve peripheral or less developed areas but play
a crucial role in long-term strategic urban planning for promoting sustainable transit-oriented
development. (as shown in the Figure 6).

Figure 5
Changing Ridership Across Station Opening Phases in Istanbul's Rail Network: 2013-2023
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The type of line—be it metro, tram, or commuter rail—also plays a critical role in shaping
ridership trends. Metro lines serve densely populated urban areas due to their speed, frequency, and
capacity. On the other hand, tram lines tend to serve slightly lower population-dense areas and shorter
travel distances. While trams are slower and have relatively lower capacity, they are often integrated
into Istanbul's urban fabric, serving neighborhoods and tourist areas where walking and cycling are more

71



Thinking of Urban Decoding Journal (TUDEJ)

prevalent modes of transport. Trams are less prevalent than metros in Istanbul. Finally, suburban rail
lines (such as the Marmaray line) serve passengers traveling longer distances. Although the fare policy
makes the line relatively more expensive than other public rail transport, and it has a lower frequency,
typical of suburban lines, increasing its frequency at inner-city stations (Atakdy — Pendik) has reduced
wait times (TCDD, 2024). The Marmaray line's unique advantage of linking the European and Asian
sides also has made it an attractive option, influencing changes in passenger patterns and behaviors.
Although each line type serves different but complementary roles in the city's physical and non-physical
transport system, their development and operational strategies significantly affect their ability to attract
and maintain riders, reflecting on ridership dynamics over time.

Figure 6
Ridership Demand Levels at Stations in Istanbul's Rail Network in 2023
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METHODOLOGY

Research Design and Data Collection

This research methodology is designed to address the question: What role do station
characteristics—ridership levels, location, line type, and opening date—play in affecting ridership
changes within the context of changing internal and external factors and the rapid growth dynamics of
Istanbul's rail network from 2013 to 2023. Data was collected based on smart card (Istanbulkart) usage
from 2013 to 2023 for rail transport systems operated by the Istanbul Metropolitan Municipality and the
Turkish State Railways Directorate General (IBB, 2023b). The statistical average of ridership for the
second week of April was used for 2013, 2015, 2017, 2019, 2021, and 2023 to calculate both the
ridership change variable and the ridership levels variable.

The study uses both quantitative and descriptive data for analysis. Station characteristics were
categorized as shown in Table 1. Additionally, quantitative data was utilized to assess ridership changes
over the five studied phases at the station level, this relationship between variables and ridership changes
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was assessed using non-parametric statistical analysis due to the data's non-normal distribution.

Table 1
Categorization of Station Characteristics for Ridership Change Analysis (2013-2023)
variables categorical 2013-2015 2015-2017  2017-2019  2019-2021  2021-2023
Location Asia 19 38 60 60 77
Europe 107 109 121 147 156
Metro 67 88 89 103 129
Line type Tram 54 54 54 66 66
Train 5 5 38 38 38
Very low (< 5000) 35 36 60 120 70
Low (5000-10000) 30 33 46 52 64
Ridership levels ~ Medium (10000-15000) 20 33 29 14 46
High (15000-20000) 14 15 19 7 23
Very high (20000 <) 27 30 27 11 30
Before 2013 100 100 100 100 100
2013-2015 24 24 25 25 25
2015-2017 24 7 7 7 7
Opening date
2017-2019 0 164 16 16 16
2019-2021 0 0 334 47 48
2021-2023 0 0 0 124 37

*The numbers represent the count of stations classified by their characteristics across the studied
periods.

Note: Stations marked with (%) were opened from the start of the following period until April of
the first year.

Statistical Analysis

In this analysis, we chose to use two non-parametric tests, the Mann-Whitney U Test and the
Kruskal-Wallis Test, because these tests do not require the data to be normally distributed. These tests
will help analyze differences in ridership changes at the stations based on the station's categorical
characteristics for each studied phase.

The Mann-Whitney U and Kruskal-Wallis tests are nonparametric statistical tests for comparing
variables between groups (McClenaghan, 2022). The Mann-Whitney U test compares two independent
groups, while the Kruskal-Wallis test handles multiple groups (McClenaghan, 2023). Both tests using
Eq. (1) establish the null hypothesis (Ho), which assumes similar average values across groups, and the
alternative hypothesis (H;), which assumes differences in these averages.

{Ho:ﬂ1=ﬂl=---= Hn (1)

Hyop # py,i#j

The Mann-Whitney U test statistic is calculated using Eq. (2) based on group sizes (ni, nz) and
rank sums (R;, Ry) (Mann & Whitney, 1947). In contrast, the Kruskal-Wallis test statistic is calculated
using Eq. (3), where N is the total number of observations, n; is the size of the i category, C is the total
number of categories, and R; is the sum of ranks for the i category (Kruskal & Wallis, 1952). The critical
values for these tests are based on reliability levels, typically set at 0.95. If the P-value is less than 0.05,
the null hypothesis is rejected, indicating significant differences between groups.
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After using the Kruskal-Wallis test to rank categories, the Mann-Whitney U statistical test must
be used to determine whether there are significant differences between adjacent categories in the initial
ranking (Washington et al., 2020). These tests, commonly used in research, were conducted in this study
via SPSS.

RESULTS

Analysis of Ridership Changes by Station Location

The results of the Mann-Whitney U tests, as shown in Table 2, provide insights into the ridership
changes between European and Asian stations in Istanbul over five periods, from 2013 to 2023. In the
first period (2013-2015), the analysis reveals a significant difference between the two sides, with Asian
stations experiencing substantially higher ridership changes than their European counterparts. This is
evident from the mean rank values, where Asian stations had a mean rank of 88.05 compared to 59.14
for European stations. The U-value of 550 and the significant p-value of 0.001 support this conclusion,
indicating that ridership changes in Asia were much more pronounced during this time.

A similar pattern persists in the second period (2015-2017), where Asian stations again show a
significant increase in ridership compared to European stations. The mean rank for Asian stations rose
to 103.50, while European stations had a mean rank of 63.72, indicating that Asian stations continued
to lead in ridership change. The U-value of 950 and the highly significant p-value of 0.000 confirm that
the difference between the two regions remained statistically significant during this period.

However, the third period (2017-2019) marks a shift in ridership trends. For the first time,
European stations showed greater ridership changes than Asian stations, with mean ranks of 97.79 and
77.32, respectively. Although the difference between the two groups is not as stark as in previous
periods, the U-value of 2809 and the p-value of 0.013 still point to a statistically significant difference.
This shift may reflect changing patterns in network expansion or population growth on the European
side of the city.

In the fourth period (2019-2021), Asian stations once again outpaced European stations in
ridership changes, with a mean rank of 120.03 compared to 97.46 for European stations. The U-value
of 3448 and a p-value of 0.014 indicate a moderate yet significant difference. This resurgence in Asian
ridership may correspond to new station openings or increased transit demand in Asia during this time
frame.

Finally, in the fifth and most recent period (2021-2023), the differences between European and
Asian stations in terms of ridership change appear to have diminished significantly. The mean ranks for
European and Asian stations were 119.10 and 112.75, respectively, indicating a nearly equal level of
ridership change. The high U-value of 5679 and the non-significant p-value of 0.499 demonstrate that
there was no significant difference between the two regions during this period. This suggests that, by
2023, ridership changes have stabilized across both sides of the city, possibly due to an overall
maturation of the rail network or other external factors affecting ridership across Istanbul equally.
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Table 2
Mann-Whitney U Test Results for Ridership Changes by Location (Europe vs. Asia, 2013-2023)
CH 13 15 CH 15 17 CH 17 19 CH 19 21 CH 21 23

Location Europe Asia  Europe Asia Europe Asia  Europe Asia Europe Asia
Mean Rank 59.14 88.05 63.72 103.50 97.79 7732 97.46 120.03 119.10 112.75
Sum of Ranks 6328 1673 6945 3933 11832 4639 14326 7202 18579 8682
Mann-Whitney U~ 550.000 950.000 2809.000 3448.000 5679.000
Wilcoxon W 6328.000 6945.000 4639.000 14326.000 8682.000
VA -3.180 -4.960 -2.474 -2.460 -.676
P-value .001 .000 .013 .014 499

In summary, the analysis reveals dynamic shifts in ridership patterns between the European and
Asian sides of Istanbul, with Asian stations generally experiencing greater changes in earlier periods,
while European stations saw more growth during the 2017-2019 phase. By the final period, ridership
changes became more balanced across the city.

Analysis of Ridership Changes by Line Type

The Kruskal-Wallis Test results in Table 3 provide an overview of ridership changes by line type
across different time periods (2013-2023). The mean rank values for each line type provide insights into
which types experienced more remarkable ridership changes, while the Chi-Square values indicate the
statistical significance of these differences. From 2013 to 2015 (CH_13_15), the Chi-Square value of
60.581 and P-value of .000 shows that ridership changes differed significantly across Metro, Tram, and
Train lines, with the Train line having the highest mean rank (121), followed by Metro (81.70) and Tram
(35.59). Similar trends are observed for CH 15 17 and CH_17 19, where the P-values of .003 and .000,
respectively, confirm that these differences persisted in ridership patterns across line types, with
fluctuations in the ranking order. However, the results for the period CH_19 21 show no statistically
significant differences (P = .203), indicating more uniform ridership changes among the different line
types during this time. In contrast, the P-value for CH 21 23 returns to .000, again confirming
significant differences in ridership changes, with Train lines experiencing the highest mean rank
(145.37).

Table 3
Kruskal Wallis Test Results for Ridership Changes by Line type (2013-2023)
CH 13 15 CH 15 17 CH 17 19 CH 19 21 CH 21 23
*Line type * 1 2 3| 1 2 3 1 2 3 1 2 3 1 2 3
355 12 | 83. 595 58. | 66.  92. 145 110 113. | 124. 864 145

Mean Rank | 81.70 o 1179 1 20 |67 98 a6 | %0 o1 26 |26 7 37
Chi-Square 60.581 11.595 59.871 3.190 21.769
P-value .000 .003 .000 203 .000

*1=Metro, 2=Tram, and 3=Train. a = Kruskal Wallis Test

Meanwhile, Table 4 offers further insights into these changes by conducting a Mann-Whitney U
Test, which compares ridership changes between two line types at a time and offers more granular
details. During CH_13 15, the comparison between Metro and Tram reveals a significant difference in
ridership changes, with Metro having a higher mean rank (81.48) than Tram (35.59), as indicated by the
P-value of .000. Similarly, Metro shows significant differences when compared to Train during the same
period (P =.001), with Train lines experiencing a more pronounced increase. Likewise, Tram and Train
lines also show a significant difference (P = .000), where Train had a much higher rank, indicating a
substantial rise in ridership compared to Tramlines.
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In CH 15 17, the Metro and Tram comparison continues to show significant differences (P =
.001), although the difference between Metro and Train and Tram and Train becomes non-significant
(P = .214, P = .870). During CH 17 19, however, significant differences are observed across all
comparisons, with Tramlines experiencing the biggest ridership changes, as reflected by their mean rank
of 88.98. Finally, in CH_21 23, significant differences are again noted between Metro and Tram (P =
.000) and between Tram and Train (P = .000), although Metro and Train show no significant difference
(P =.113). This pattern suggests that ridership changes fluctuate between the line types over time, with
train and metro lines often seeing more significant increases than tram lines.

Table 4
Mann-Whitney U Test Results for Ridership Changes by Line type (2013-2023)
Line type* Mean Rank Sum of Ranks Mann-Whitney U VA P-value
Metro 81.48 5459.00 437.000 -7.154 .000
Tram 35.59 1922.00
CH 13 15 Metro 34.22 2293.00 15.000 -3.378 .001
o Train 67.00 335.00
Tram 27.50 1485.00 .000 -3.674 .000
Train 57.00 285.00
Metro 80.46 7080.50 1587.500 -3.314 .001
Tram 56.90 3072.50
CH 15 17 Metro 47.83 4209.00 147.000 -1.243 214
o Train 32.40 162.00
Tram 30.11 1626.00 129.000 -.163 .870
Train 28.80 144.00
Metro 61.70 5491.00 1486.000 -3.819 .000
Tram 88.98 4805.00
CH 17 19 Metro 49.98 4448.00 443.000 -6.571 .000
Train 96.84 3680.00
Tram 31.50 1701.00 216.000 -6.426 .000
Train 67.82 2577.00
Metro 108.48 13994.00 2905.000 -3.626 .000
Tram 77.52 5116.00
CH 21 23 Metro 80.78 10421.00 2036.000 -1.584 113
-7 Train 94.92 3607.00
Tram 42.45 2802.00 591.000 -4.476 .000
Train 69.95 2658.00

Analysis of Ridership Changes by Ridership Levels

The Kruskal-Wallis Test (Table 5) shows significant differences in ridership changes for certain
periods. For the period 2013-2015, there is a statistically significant difference in ridership changes
across different ridership levels, as indicated by the Chi-Square value (31.862) and a P-value of 0.000.
The mean ranks show that stations with very high ridership levels had the highest increases, while
stations with very low ridership experienced the least change. However, for the 2015-2017 and 2017-
2019 periods, no statistically significant differences were observed, suggesting that ridership levels
during these intervals did not significantly affect ridership changes. The 2019-2021 period shows a
strong significance (Chi-Square = 27.844, P = 0.000), with very low and high ridership levels
experiencing notable changes. Similarly, in the 2021-2023 period, ridership changes differ significantly
across ridership levels, as indicated by a high Chi-Square value of 93.785 and a P-value of 0.000,
showing increased ridership for stations with higher ridership levels.
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Table 5
Kruskal Wallis Test Results for Ridership Changes by Ridership Levels (2013-2023)

Ridership levels Mean Rank Chi-Square P-value
Very low 39.54
Low 62.77

CH 13 15 Medium 59.50 31.862 .000
High 81.64
Very high 88.93
Very low 62.68
Low 70.77

CH 15_17 Medium 81.85 5.356 253
High 72.13
Very high 83.43
Very low 95.53
Low 86.98

CH 17 19 Medium 79.02 2.841 .585
High 94.29
Very high 98.33
Very low 118.02
Low 67.44

CH 19 21 Medium 88.93 27.844 .000
High 116.71
Very high 107.18
Very low 60.76
Low 112.19

CH 21 23 Medium 144.39 93.785 .000
High 169.57
Very high 176.20

The Mann-Whitney U Test (Table 6) provides more detailed pairwise comparisons of ridership
changes between different ridership levels. During the 2013-2015 period, the very low ridership
category consistently showed significantly more minor changes in ridership compared to the higher
ridership categories, indicating notable differences between very low and other levels. Similarly, low
ridership levels also showed significant differences compared to higher categories, particularly in very
high ridership. However, differences between medium and high ridership levels were less pronounced.

During the 2019-2021 period, the differences between stations with very low and low ridership
levels remain pronounced (p = 0.000), indicating that the stations with very low ridership experienced
significantly different changes compared to those with higher ridership levels. However, the differences
are less consistent across other ridership categories in this period, as shown by p-values above 0.05 in
several comparisons, suggesting some convergence in ridership changes between these stations.

In the period 2021-2023, the ridership changes between different station categories are starkly
different, especially between very low and higher ridership stations. This period reflects the most
significant divergence, as the p-values consistently show substantial differences in ridership growth
patterns across nearly all ridership level comparisons .

The findings suggest a growing disparity in ridership changes between low and high-performing
stations over time, with the gap most pronounced in the 2021-2023 period. Instead of all stations growing
at a similar pace, high-performing stations are pulling further ahead, while low-performing stations are
stagnating or growing much more slowly. This widening gap could be driven by factors such as the
expansion of the transportation network, evolving urban development around certain stations, or shifts
in travel patterns that favor specific parts of the network.
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Table 6
Mann-Whitney U Test Results for Ridership Changes by Ridership Levels (2013-2023)
Ridership levels Mean Rank Sum of Ranks Mann-Whitney U V4 P-value
Very low 25.63 897.00 267.000 3.395 .001
Low 41.60 1248.00
Very low 24.60 861.00 231.000 2.082 .037
Medium 33.95 679.00
Very low 20.31 711.00 81.000 3.630 .000
High 36.71 514.00
Very low 23.00 805.00 175.000 4.224 .000
Very high 42.52 1148.00
Low 26.07 782.00 283.000 337 736
CH 13 IS Medium 24.65 493.00
- Low 19.60 588.00 123.000 2.192 .028
High 28.71 402.00
Low 22.00 660.00 195.000 3.356 .001
Very high 36.78 993.00
Medium 14.80 296.00 86.000 1.890 .059
High 21.36 299.00
Medium 17.60 352.00 142.000 -2.754 .006
Very high 28.74 776.00
High 17.36 243.00 138.000 -1.402 161
Very high 22.89 618.00
Very low 101.48 12178.00 1322.000 -5.995 .000
Low 51.92 2700.00
Very low 68.82 8258.00 682.000 -1.149 250
Medium 56.21 787.00
Very low 63.62 7634.00 374.000 -.486 .627
High 70.57 494.00
Very low 65.60 7872.00 612.000 -.398 .690
Very high 70.36 774.00
Low 33.85 1760.00 346.000 -.282 7178
CH 19 21 Medium 32.21 451.00
- Low 29.35 1526.00 148.000 -.797 425
High 34.86 244.00
Low 31.83 1655.00 277.000 163 871
Very high 32.82 361.00
Medium 9.93 139.00 34.000 1.119 263
High 13.14 92.00
Medium 13.07 183.00 76.000 .055 956
Very high 12.91 142.00
High 10.14 71.00 34.000 408 684
Very high 9.09 100.00
Very low 45.90 3213.00 728.000 6.735 000
Low 91.13 5832.00
CH 21 23 Very low 41.41 2899.00 414.000 6.750 000
- Medium 84.50 3887.00
Very low 38.50 2695.00 210.000 5.298 000
High 72.87 1676.00
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Very low 41.44 2901.00 416.000 4769 000
Very high 71.63 2149.00
Low 43.92 2811.00 731.000 4490 000
Medium 71.61 3294.00
Low 36.13 2312.00 232.000 4.851 000
High 65.91 1516.00
Low 38.52 2465.00 385.000 aesd 000
Very high 66.67 2000.00
Medium 28.98 1333.00 252.000 3526 000
High 47.04 1082.00
Medium 29.80 1371.00 290.000 4251 000
Very high 51.83 1555.00
High 19.74 454.00 178.000 2997 003
Very high 32.57 977.00

Analysis of Ridership Changes by Station Opening Date

The Kruskal-Wallis test results (Table 7) show significant differences in ridership changes based
on station opening dates across various periods. A detailed examination of each period reveals that
station opening dates strongly influence ridership patterns.

Period 1 (2013-2015): Stations opened before 2013 have significantly lower ridership changes
(Mean Rank = 55.32) than those opened between 2013 and 2015 (Mean Rank = 101.67). However,
stations opened until April 2015 (2015-2017) show the lowest ridership change (Mean Rank = 14.50),
suggesting that newer stations during this period had less impact on ridership growth.

Period 2 (2015-2017): The ridership change pattern evolves over time, with stations opened
before 2013 continuing to have a moderate impact (Mean Rank = 61.40), while newer stations opened
between 2015-2017 and until April 2017 (2017-2019) (Mean Ranks = 124.29 and 132.88) see
increasingly greater ridership changes. This indicates a growing contribution from newly opened
stations in this period.

Period 3 (2017-2019): A more complex pattern emerges. Stations opened before 2013 and
between 2013 and 2015 exhibit higher ridership changes (Mean Ranks = 84.66 and 93.16), but stations
from 2015 to 2017 experienced a notable decline in ridership growth (Mean Rank =59.71). Conversely,
stations opened until April 2019 (2019-2021) show the highest growth (Mean Rank = 150.61),
suggesting these newer stations significantly influenced ridership increases during this period.

Period 4 (2019-2021): The period from 2017-2019 shows the most significant jump in ridership
changes (Mean Rank = 198.19), followed by stations from 2019-2021 (Mean Rank = 144.36) and until
April 2021 (2021-2023) (Mean Rank = 164.58). This suggests that the most recent expansions (2017-
April 2021) have driven substantial ridership growth, particularly for stations opened in the latest years.

Period 5 (2021-2023): In the final period, stations opened between 2017-2019 experience the
lowest ridership changes (Mean Rank = 22.88), whereas stations opened before 2013 and between 2013-
2021 show higher ridership changes (Mean Ranks ranging from 127.11 to 143.76). This result indicates
that ridership changes tend to stabilize for newer stations as they mature, with the most recent stations
(2019-2023) seeing a gradual increase in ridership, though less than earlier expansions.
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Table 7
Kruskal Wallis Test Results for Ridership Changes by Opening date (2013-2023)
Opening date Mean Rank Chi-Square P-value
Before 2013 55.32
CH 13 15 2013-2015 101.67 34.836 .000
2015-2017 14.50
Before 2013 61.40
CH_ 1517 20132015 7238 49.137 .000
-7 2015-2017 124.29
2017-2019 132.88
Before 2013 84.66
2013-2015 93.16
CH 17 19 2015-2017 59.71 77.782 .000
2017-2019 18.00
2019-2021 150.61
Before 2013 73.34
2013-2015 68.40
CH 19 21 2015-2017 79.00 109.424 .000
- 2017-2019 198.19
2019-2021 144.36
2021-2023 164.58
Before 2013 127.11
2013-2015 143.76
CH 21 23 2015-2017 112.00 55.293 .000
- T 2017-2019 22.88
2019-2021 142.46
2021-2023 80.22

The results of the Mann-Whitney U Test (Table 8) conducted on ridership data from 2013 to 2023
reveal substantial differences in ridership changes across various station opening periods. Specifically,
stations that opened in the more recent periods of 2017 to 2023 demonstrate significantly higher
ridership levels than those established before 2013. The analysis indicates extreme disparities for
stations inaugurated between 2019-2021 and those opened in 2021-2023. This trend highlights the rapid
growth and increasing demand for public transportation within Istanbul's expanding rail network.
Statistical significance (p < .05) is evident across most comparisons, indicating meaningful differences
in ridership associated with the age of the stations. This suggests that the newer stations are attracting
more passengers and playing a critical role in shaping the overall ridership landscape in Istanbul.

Table 8
Mann-Whitney U Test Results for Ridership Changes by Opening date (2013-2023)
Ridership levels Mean Rank Sum of Ranks Mann-Whitney U zZ P-value
CH 13 15 Before 2013 53.58 5358.00 308.000 -5.642 .000
2013-2015 99.67 2392.00
Before 2013 52.24 5224.00 26.000 -1.786 .074
2015-2017 14.50 29.00
2013-2015 14.50 348.00 .000 -2.310 .021
2015-2017 1.50 3.00
CH 15 17 Before 2013 60.61 6061.00 1011.000 -1.195 232
2013-2015 70.38 1689.00
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Before 2013 50.93 5093.00 43.000 -3.868 .000
2015-2017 97.86 685.00
Before 2013 50.86 5086.00 36.000 -6.117 .000
2017-2019 106.25 1700.00
2013-2015 13.50 324.00 24.000 -2.835 .005
2015-2017 24.57 172.00
2013-2015 13.71 329.00 29.000 -4.500 .000
2017-2019 30.69 491.00
2015-2017 9.86 69.00 41.000 -1.002 316
2017-2019 12.94 207.00

CH 17_19 Before 2013 62.11 6211.00 1161.000 -.549 .583
2013-2015 66.56 1664.00
Before 2013 55.23 5523.00 227.000 -1.550 121
2015-2017 36.43 255.00
Before 2013 65.49 6549.00 101.000 -5.598 .000
2017-2019 14.81 237.00
Before 2013 53.33 5333.00 283.000 -7.122 .000
2019-2021 108.42 3578.00
2013-2015 17.56 439.00 61.000 -1.208 227
2015-2017 12.71 89.00
2013-2015 27.36 684.00 41.000 -4.249 .000
2017-2019 11.06 177.00
2013-2015 20.68 517.00 192.000 -3.462 .001
2019-2021 36.18 1194.00
2015-2017 18.57 130.00 10.000 -3.074 .002
2017-2019 9.13 146.00
2015-2017 4.00 28.00 .000 -4.111 .000
2019-2021 24.00 792.00
2017-2019 8.50 136.00 .000 -5.628 .000
2019-2021 33.00 1089.00

CH_ 19 2] Before 2013 64.19 6419.00 1131.000 -.734 463
2013-2015 58.24 1456.00
Before 2013 53.47 5347.00 297.000 -.668 .504
2015-2017 61.57 431.00
Before 2013 50.54 5054.00 4.000 -6.373 .000
2017-2019 108.25 1732.00
Before 2013 55.79 5579.00 529.000 -7.563 .000
2019-2021 112.74 5299.00
Before 2013 51.35 5135.00 85.000 -4.845 .000
2021-2023 99.42 1193.00
2013-2015 16.00 400.00 75.000 -.570 .569
2015-2017 18.29 128.00
2013-2015 13.00 325.00 .000 -5.345 .000
2017-2019 33.50 536.00
2013-2015 20.16 504.00 179.000 -4.832 .000
2019-2021 45.19 2124.00
2013-2015 13.00 325.00 .000 -4.867 .000
2021-2023 31.50 378.00
2015-2017 4.00 28.00 .000 -3.742 .000
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2017-2019 15.50 248.00
2015-2017 7.14 50.00 22.000 -3.670 .000
2019-2021 30.53 1435.00
2015-2017 4.00 28.00 .000 -3.550 .000
2021-2023 13.50 162.00
2017-2019 54.44 871.00 17.000 -5.669 .000
2019-2021 24.36 1145.00
2017-2019 20.50 328.00 .000 -4.457 .000
2021-2023 6.50 78.00
2019-2021 27.53 1294.00 166.000 -2.184 .029
2021-2023 39.67 476.00
CH 21_23 Before 2013 61.02 6102.00 1052.000 -1.222 222
2013-2015 70.92 1773.00
Before 2013 54.63 5463.00 287.000 -.794 427
2015-2017 45.00 315.00
Before 2013 64.97 6497.00 153.000 -5.180 .000
2017-2019 18.06 289.00
Before 2013 71.79 7179.00 2129.000 -1.110 267
2019-2021 80.15 3847.00
Before 2013 76.70 7670.00 1080.000 -3.733 .000
2021-2023 48.19 1783.00
2013-2015 17.40 435.00 65.000 -1.026 305
2015-2017 13.29 93.00
2013-2015 28.56 714.00 11.000 -5.051 .000
2017-2019 9.19 147.00
2013-2015 38.00 950.00 575.000 -.291 7
2019-2021 36.48 1751.00
2013-2015 40.88 1022.00 228.000 -3.365 .001
2021-2023 25.16 931.00
2015-2017 19.29 135.00 5.000 -3.408 .001
2017-2019 8.81 141.00
2015-2017 19.71 138.00 110.000 -1.465 .143
2019-2021 29.21 1402.00
2015-2017 30.71 215.00 72.000 -1.845 .065
2021-2023 20.95 775.00
2017-2019 10.00 160.00 24.000 -5.582 .000
2019-2021 40.00 1920.00
2017-2019 10.81 173.00 37.000 -5.018 .000
2021-2023 34.00 1258.00
2019-2021 54.63 2622.00 330.000 -4.946 .000
2021-2023 27.92 1033.00

The data indicates a clear dynamic shift in ridership growth over time, closely tied to the opening
of new stations. Specifically, stations inaugurated after 2017 show the most substantial increases in
ridership, reflecting a growing trend in public transportation usage that correlates with network
expansion efforts. In contrast, older stations, particularly those established before 2013, continue to
exhibit consistent, albeit moderate, growth in ridership.
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CONCLUSION

This study demonstrates that the expansion of Istanbul’s rail transit network from 2013 to 2023
has profoundly influenced ridership patterns across the city. By analyzing station characteristics—such
as location, line type, ridership levels, and opening date—we uncovered critical insights into how these
factors shape passenger flow.

Our findings highlight that station location plays a pivotal role, with European-side stations
exhibiting higher ridership, especially in established economic and historical hubs. However, as the
network expanded, particularly on the Asian side, we observed a narrowing of the gap in ridership
changes, indicating the growing importance of newly developed suburban areas.

Moreover, the study highlights the influence of station age and line type on passenger volumes.
Newly opened stations often displayed initial fluctuations in ridership, followed by stabilization as
surrounding areas became better connected and developed. In contrast, older, more established stations
exhibited consistent yet moderate ridership growth, underscoring their entrenched role within the
network. The distinction between metro, tram, and commuter rail lines revealed varying ridership
behaviors. Metro lines consistently attracted higher passenger volumes due to their speed, frequency,
and connection to dense urban areas, while tram and commuter rail catered to localized and long-
distance travel. Over time, ridership changes fluctuated between the line types, with metro and train
lines often seeing more substantial increases than trams. The Marmaray line, which links the European
and Asian sides, emerged as a critical network element despite its higher fares and lower frequency,
further underscoring its strategic importance in the Istanbul rail network system.

Statistical evidence from our non-parametric analyses reinforces the conclusion that ridership
changes are intrinsically linked to the evolving characteristics of stations and lines within the network.
These findings have important implications for future urban transport planning in Istanbul. As the city
continues to expand, further investment in rail infrastructure should focus on optimizing connectivity
between existing and new stations, enhancing service reliability, and addressing the evolving needs of
the city’s diverse population.

In conclusion, this study underscores the dynamic nature of rail transit ridership in a rapidly
growing metropolitan area. The insights gained here can guide policymakers and urban planners in
making informed decisions about future network expansions, ensuring that Istanbul’s rail transit system
remains a vital tool for sustainable urban mobility.
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Urban systems are increasingly recognized as dynamic, multi-scalar networks shaped by nonlinear interactions,
feedback loops, and adaptive behaviors. Addressing the “wicked problems” of rapid urbanization—from socio-
economic inequality to climate risks—requires theoretical frameworks capable of capturing complexity and
informing adaptive governance. This study critically and comparatively examines three major approaches—
General Systems Theory (GST), Complexity Theory, and Complex Adaptive Systems (CAS)—in the context of
urban systems, through a systematic literature review combined with a bibliometric analysis of publications
indexed in Web of Science and Scopus between 2000 and 2025. Using bibliometrix and Biblioshiny, the analysis
traces conceptual trends, keyword co-occurrence patterns, thematic clusters, author keyword distributions, and
thematic evolution. Indicators such as publication growth, thematic mapping, and conceptual development provide
insights into the intellectual trajectory of urban complexity research. The findings demonstrate a clear theoretical
progression: GST provides a holistic framework emphasizing structural stability but has limited capacity to capture
adaptive processes; Complexity Theory advances the field by foregrounding nonlinearity, self-organization, and
co-evolutionary dynamics; CAS extends these perspectives by emphasizing decentralized interactions, adaptive
learning, and path dependence. The bibliometric mapping shows a sharp increase in CAS-related urban studies
after 2015, reflecting its growing recognition as a promising framework. Yet, this surge does not imply CAS has
displaced other paradigms; planning theories, socio-spatial perspectives, and governance models remain dominant.
Rather, CAS emerges as a complementary approach that enriches existing theories, clarifies theoretical boundaries,
identifies research gaps, and enhances the ability to interpret and respond to complex urban transformations. This
study underscores that while GST, Complexity Theory, and CAS each provide distinct contributions, CAS holds
particular potential as a flexible and complementary lens for advancing both urban theory and practice.

Kentsel Zorluklarin Ele Alinmasinda Genel Sistem Teorisi, Karmasiklik Teorisi ve Karmasik
Uyumlanabilir Sistemlerin Karsilastirmah Degerlendirmesi
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Kent sistemleri, giderek daha fazla dogrusal olmayan etkilesimler, geri besleme dongiileri ve uyum saglayici
davranislarla sekillenen dinamik ve ¢ok 6lgekli aglar olarak goriilmektedir. Hizli kentlesmenin yol agtig1 sosyo-
ekonomik esitsizlikten iklim risklerine uzanan zor problemler (wicked problems) ile basa ¢ikmak, karmasikligt
yakalayabilen ve uyumlanabilir yonetisime rehberlik edebilecek kuramsal gergeveler gerektirmektedir. Bu
calisma, Genel Sistemler Teorisi (GST), Karmagiklik Teorisi ve Karmagik Uyumlanabilir Sistemler’i (CAS),
kentsel sistemler baglaminda, 20002025 yillar1 arasinda Web of Science ve Scopus veri tabanlarinda yayimlanan
aragtirmalar lizerinden sistematik literatiir taramasi ve bibliyometrik analiz yoluyla karsilastirmali bigimde
incelemektedir. Bibliometrix ve Biblioshiny kullanilarak yapilan analiz; kavramsal egilimleri, anahtar kelime es-
olusumlarini, tematik kiimelenmeleri, yazar anahtar kelimelerinin dagilimimi ve tematik evrimi ortaya
koymaktadir. Yaym artig trendleri, tematik haritalama ve kavramsal gelisim gostergeleri, kentsel karmagiklik
aragtirmalarinin diisiinsel seyrine dair 6nemli ipuglar1 sunmaktadir. Bulgular, kuramsal bir ilerleme ¢izgisi ortaya
koymaktadir: GST yapisal bitincilliigii vurgulamakta ancak uyumlanabilir siiregleri yakalamakta smirl
kalmaktadir; Karmagiklik Teorisi dogrusal olmama, Oz-Orgiitlenme ve es-evrim dinamiklerini 6n plana
¢ikarmaktadir; CAS ise bu yaklagimlari genisleterek merkezi olmayan etkilesimleri, uyumlanabilir grenmeyi ve
yol bagimliligini kentsel degisimlerin anlagiimasinda temel mekanizmalar olarak 6ne ¢ikarmaktadir. Bibliyometrik
haritalama, 2015 sonrasinda CAS odakl kentsel ¢aligmalarin keskin bi¢imde arttigint gostermektedir; ancak bu
artty, CAS’in diger paradigmalarin yerini aldigi anlamina gelmemektedir; kentsel ¢alismalar halen planlama
teorileri, sosyo-mekansal yaklagimlar ve yonetisim modelleri etrafinda sekillenmektedir. CAS, bu baglamda
mevcut yaklagimlari zenginlestiren, teorik sinirlart netlestiren, aragtirma bosluklarini belirleyen ve karmasik
kentsel doniisiimleri yorumlama kapasitesini gii¢lendiren tamamlayici bir ¢ergeve olarak &ne ¢ikmaktadir. Bu
calisma, GST, Karmasgiklik Teorisi ve CAS’in her birinin kentsel arastirmalara 6zgiin katkilar sundugunu, CAS’in
ise Ozellikle esnek ve tamamlayici bir mercek olarak kent kurami ve uygulamalarinin gelistirilmesinde 6nemli bir
potansiyel tasidigini vurgulamaktadir.
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INTRODUCTION

Urban systems are increasingly recognized as complex socio-ecological and socio-technical
networks characterized by nonlinear interactions, emergent behaviours, and adaptive dynamics. The
accelerating pace of urbanization, coupled with climate change, resource constraints, and socio-
economic inequality, has intensified the demand for theoretical frameworks capable of capturing these
dynamics and informing adaptive governance. Traditional linear and reductionist approaches have
proven insufficient to address the wicked problems embedded in contemporary urban environments,
highlighting the need for integrative, systems-based perspectives (Rittel & Webber, 1973; Folke et al.,
2010). Despite a growing body of research, there remains limited systematic comparison of the major
theoretical lenses used to study urban complexity, leaving uncertainty about their relative contributions
and complementarities.

Systems theory, Complexity theory, and Complex Adaptive Systems (CAS) have emerged as key
conceptual lenses for understanding the structure and behaviour of interconnected urban systems. While
General Systems Theory (GST) provides a foundational holistic framework, it often struggles to account
for emergent and adaptive properties in socio-technical contexts. Complexity theory advances this by
emphasizing nonlinearity and self-organization, offering insights into feedback-driven dynamics and
urban resilience. CAS extends these perspectives further, focusing on decentralized interactions,
adaptive learning, and the co-evolutionary processes that underpin urban governance and planning
(Bettencourt & West, 2010).

In recent years, there has been a marked increase in the application of CAS frameworks in urban
studies, reflected in both conceptual discourse and empirical research. Recent research conceptualises
cities explicitly as Complex Adaptive Systems, highlighting adaptive governance and resilience
frameworks (Gorjian, 2025). A preliminary bibliometric analysis of the last two decades indicates a
significant rise in CAS-related publications in urban governance, resilience, and sustainability planning,
particularly after 2015. This trend suggests a paradigm shift toward adaptive, network-based approaches
to managing urban complexity, aligning with broader transitions in systems science and resilience
thinking (Meerow & Newell, 2019; Fazey et al., 2021). Yet, while CAS has gained momentum, a
comprehensive evaluation of how it compares with GST and Complexity Theory in urban contexts is
still missing. This gap motivates the present study.

This study aims to critically synthesize the literature on GST, Complexity theory, and CAS in the
context of urban systems and to evaluate their relative strengths and limitations. By combining
systematic review with bibliometric mapping of research published between 2000 and 2025, the paper
identifies key conceptual trajectories, overlaps, and divergences. In doing so, it highlights underexplored
areas of research and clarifies the comparative value of each framework for studying urban complexity.
While the paper underscores the growing role of CAS, it also emphasizes that GST and Complexity
Theory continue to provide valuable perspectives, making a comparative approach essential. The
findings contribute to theoretical refinement, provide a foundation for integrating CAS principles into
urban governance and planning frameworks, and support the development of more adaptive, network-
based strategies for addressing complex urban challenges.

SYSTEM AND COMPLEXITY THEORIES IN RELATION TO URBAN SYSTEMS

Since the dawn of humanity, various inquiries have been developed based on fundamental
knowledge in an attempt to take scientific steps. While in the earliest periods of history these inquiries
were primarily oriented toward finding solutions to pressing problems, over time they gradually shifted
toward a pursuit driven by curiosity. Science is a cumulative process, and the evolving and expanding
body of knowledge over time constitutes the foundation of contemporary scientific research. In line with
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the needs of an ever-changing and developing world, recent advancements have also been accompanied
by paradigm shifts. As a result of progress in the fundamental sciences, complexity science and the
associated discourse on systems thinking have emerged, offering comprehensive perspectives for
addressing a wide range of contemporary problems.

Foundations of Systems Thinking and General Systems Theory (GST)

Systems theory provides a foundational framework for understanding how interconnected
elements combine to form coherent wholes that pursue shared objectives while maintaining dynamic
equilibrium within their environment. A system is defined as a whole composed of elements coherently
organized and interconnected to achieve a specific purpose. This definition highlights four essential
characteristics: the system’s components, the interconnections between them, the presence of a shared
purpose, and the integrated wholeness they collectively generate (Meadows, 2008; Tursun, 2021).
Contemporary research underscores that these attributes are not static; systems adapt under
environmental stressors, and resilience emerges as a key systemic property (Folke et al., 2010).

Ludwig von Bertalanfty first introduced systems thinking in the 1940s. In his seminal General
Systems Theory (1972), he proposed an alternative to the reductionist, mechanistic paradigm dominant
in biology (Tasdelen, 2016). Since then, systems theory has been applied across numerous disciplines.
In organizational contexts, it provides a framework for analysing inputs, processes, outputs, and
feedback loops to facilitate systemic inquiry into organizational learning and change (Gilley, Eggland,
& Gilley, 2002; Swanson & Holton, 2001). Yawson (2013) views systems theory as a conceptual
framework for analysing how interacting elements work together to generate specific outcomes.

General Systems Theory (GST) examines the openness of systems, their boundaries, and the
stable patterns of relationships within those boundaries (Schneider & Somers, 2006). Defining
boundaries is essential for understanding environmental interactions and identifying leverage points for
transformation (Wang, 2004; Preiser et al., 2018). Koopmans (2017, p. 21) interprets Bertalanfty’s work
as analysing “the behaviour of a system in terms of its constituent components and the interrelationships
between these components [subsystems].” GST also distinguishes between open and closed systems:
open systems freely exchange energy, information, and resources with their environment, whereas
closed systems retain these elements internally. In practice, most systems fall between these extremes,
with open systems being especially relevant to urban contexts because they are shaped by flows of
people, resources, and information (Kast & Rosenzweig, 1981; Turner & Baker, 2019).

A central analytical dimension in GST is system stability, which describes how systems respond
to disturbances. A system is asymptotically stable if it returns to its original state after disruption and
unstable if it transitions into a new regime (von Bertalanffy, 1972; Walker et al., 2004). GST further
differentiates among asymptotic stability, neutral stability, and instability, each capturing how systems
maintain or transform their state in the face of perturbations. This conceptualization has been influential,
though it tends to privilege equilibrium-oriented understandings of systems.

While GST embodies holism—the notion that “the whole is greater than the sum of its parts”—
its mechanistic orientation struggles to account for emergent, nonlinear dynamics, especially in social
and urban contexts where human agency and indeterminacy are significant factors (Kast & Rosenzweig,
1981; Yorks & Nicolaides, 2012). This limitation is particularly evident in social systems, where
defining system boundaries and predicting behaviour is difficult due to individual agency, freedom of
choice, and contextual uncertainty (Wang, 2004). These challenges have led to critiques of GST’s
applicability to complex socio-ecological and socio-technical systems.

These limitations have prompted the integration of complexity science as a complementary
paradigm that addresses adaptive, nonlinear, and co-evolutionary processes and reframes resilience as
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an emergent systemic property underpinned by adaptive capacity within complex social-ecological
systems (Turner & Baker, 2019; Fazey et al., 2021; Folke et al., 2010). Recent scholarship further
stresses that the shortcomings of GST created the conceptual foundation for Complexity Theory and,
later, Complex Adaptive Systems (CAS), which provide more robust ways of analysing emergence,
adaptation, and governance in urban systems (Gorjian, 2025; Shukla et al., 2025).

Complexity Theory

Complexity theory investigates systems composed of numerous interacting components whose
collective behaviour cannot be explained by examining individual parts in isolation. Nicolis (1995)
defines nonlinear science as aiming “to provide the concepts and techniques necessary for a unified
description of a broad class of phenomena in which simple deterministic systems give rise to complex
behaviour through the emergence of unexpected spatial structures or evolutionary events.”

Traditional science relied on reductionism, decomposing phenomena into constituent elements to
achieve certainty (Westhorp, 2012). While this paradigm facilitated major scientific advances,
particularly during the Industrial Revolution (Cilliers, 2005; deMattos, Miller, & Park, 2012), the
emergence of wicked problems, climate crises, and global interdependencies has exposed its limitations
(Turner & Baker, 2019). This inadequacy underscored the need for holistic approaches that account for
unpredictability and nonlinearity. Byrne (1998) argued that the central contribution of complexity in the
social sciences is precisely the rejection of reducibility: reality cannot be reduced to the sum of its parts,
as interactions and temporal dynamics play a decisive role. Small changes in one component may trigger
large and unpredictable effects elsewhere, illustrating the sensitivity of complex systems to initial
conditions.

Complexity theory addresses this gap by focusing on interactions, feedback loops, and emergent
properties. Richardson (2004) encapsulates this paradigm shift: “the whole is different from the sum of
its parts and their interactions,” while Gleick (2008, p. 304) succinctly summarizes, “Simple systems
give rise to complex behaviour. Complex systems give rise to simple behaviour. And most importantly,
the laws of complexity apply universally.” These perspectives emphasise that complex systems cannot
be fully explained by linear causality or equilibrium-oriented models; instead, they evolve, transform,
and adapt through historical contingency and emergent dynamics.

Complexity science emerged from mid-20"-century developments in physics, biology, and
mathematics. Prigogine’s theory of dissipative structures demonstrated how systems far from
equilibrium can self-organize into new patterns (Prigogine & Stengers, 1984). Lorenz’s chaos theory
revealed deterministic yet unpredictable dynamics (Lorenz, 1993). Hayles (1990) reframed chaos not as
absolute disorder but as a form of complex order, situated between order and disorder. Waldrop (1992)
subsequently characterised complexity as “a science at the edge of order and chaos,” reinforcing the
idea that systems often perceived as random may actually display hidden patterns and organizing
principles. These insights converged at the Santa Fe Institute, forming a transdisciplinary science of
complexity (Waldrop, 1992).

Complex systems share defining characteristics such as openness, non-equilibrium dynamics,
nonlinearity, emergent behaviour, adaptive structures, and multiple timescales acting as system
“memory” (Cilliers, 2005; Byrne, 1998; Preiser et al., 2018). Martin and Sunley (2007) add that
distributed representation, self-organization, and unpredictability are also fundamental, while De Roo,
Hillier, and Van Wezemael (2012) highlight temporality, noting that complex systems develop and
transform over time rather than remaining static. Cilliers (2005) further detailed their attributes:
openness, operation under disequilibrium, dynamic feedbacks, interdependence among components, and
emergent properties arising from interactions rather than isolated parts. These features underscore that
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complexity is not anomaly but a defining systemic property.

Urban systems exemplify these dynamics: cities operate as dense networks of agents generating
emergent socio-spatial patterns through nonlinear interactions (Bettencourt, 2013). Recent research
emphasizes that urban resilience and sustainability transitions demand adaptive governance and
networked learning to navigate uncertainty (Meerow & Newell, 2019; Pelling et al., 2015). Accordingly,
complexity theory reframes cities not as static entities but as historically contingent, evolving systems
where adaptation, co-evolution, and emergent dynamics form the basis of resilience and transformation.

Complex Adaptive Systems (CAS)

Complex Adaptive Systems (CAS) are generally defined as “open dynamic systems that can self-
organize their structural configurations through the exchange of information, energy, and other resources
in their environment, transforming these resources to support action” (Larson, 2016). These are self-
organizing systems over which external forces exert little to no direct control. In CAS, self-organization
means that no single component or external actor controls collective patterns; instead, local interactions
generate system-level order. Such collective, emergent patterns are irreducible, arising from lower-level
interactions but not explainable by them (Larson, 2016).

As the components of the systems learn to adapt to external influences, the systems become
dynamic, characterized by ongoing organic interactions both within and between them. This adaptive
capacity allows CAS to operate between order and chaos, avoiding both rigid stability and complete
disorder, and enabling learning and transformation into new emergent states (Turner & Baker, 2019).
Once CAS learn to adjust to their new environments, they tend to evolve into new states; in the
complexity literature, this process is referred to as “emergence” (Turner & Baker, 2019).

The key principles of CAS include path dependence, historical contingency, nonlinearity,
emergence, irreducibility, adaptability, and self-organization (Lindberg & Schneider, 2013). Path
dependence reflects sensitivity to initial conditions: seemingly similar systems may evolve differently
due to their unique histories. Small changes in one part of the system may trigger disproportionate,
unpredictable consequences, while large inputs may have minimal effects (Hammer, Edwards, &
Tapinos, 2012). Such dynamics underscore why CAS outcomes cannot be linearly predicted.

The significance of these principles becomes particularly evident when applied to urban systems.
CAS theory increasingly informs urban governance and resilience studies, highlighting path
dependence, historical contingency, and adaptive capacity as critical mechanisms (Walker et al., 2004).
Cities exemplify CAS: they function as open, adaptive networks of agents and institutions whose
decentralized interactions generate emergent socio-spatial patterns and iterative learning processes
(Bettencourt & West, 2010; Ahern, 2011). Urban systems operate far from equilibrium, continuously
reorganising in response to shocks and stresses. This makes CAS perspectives especially valuable for
analysing resilience, sustainability transitions, and adaptive governance (Folke et al., 2010; Meerow &
Newell, 2019). Recognizing cities as CAS underscores the need for decentralized governance, iterative
learning, and network-based coordination to foster adaptability in complex urban environments (Folke
et al., 2010).

The notion of CAS also connects directly to the “edge of chaos” concept: systems that thrive
between order and chaos display both stability and flexibility, enabling innovation and adaptation
(Waldrop, 1992; Hayles, 1990). This balance is particularly relevant for cities, where excessive rigidity
undermines adaptability, while unchecked disorder threatens resilience. CAS perspectives therefore
highlight the importance of navigating this delicate middle ground.

There is ongoing debate regarding the theoretical positioning of CAS. One perspective situates
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CAS and complexity theory as subsets of the broader systems theory framework. Yawson (2013), for
example, presents complexity theory as a branch of GST, suggesting that CAS and chaos theory remain
nested under a general systems paradigm. However, Yawson (2013) also identifies elements—nonlinear
dynamics, chaos, and adaptation—that cannot be fully explained by GST, underscoring the distinction
between these approaches. A second perspective frames CAS as a distinct paradigm: Goldstein, Hazy,
and Lichtenstein (2010) argue that although overlaps exist, CAS goes beyond GST by incorporating
irreducibility, self-organization, and emergent behaviour (see Figure 1).

Figure 1

Complexity Theory and Theoretical Systems Approaches (Goldstein, Hazy, and Lichtenstein,
2010).
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For the social sciences, it is suggested that future research should incorporate CAS principles,
including path dependence, historical contingency, nonlinearity, emergence, irreducibility, adaptability,
balance between order and chaos, and self-organization. Interactions within organizations and cities are
inherently complex and are better explained through the lens of CAS compared to other theoretical
system approaches. By reframing social and urban systems as CAS, scholars and practitioners gain a
more nuanced framework for understanding how resilience, governance, and sustainability emerge from
decentralized, adaptive, and historically contingent processes. This shift not only refines theoretical
debates but also carries direct implications for urban policy and governance, where flexibility and
adaptive learning are critical under conditions of rapid change and uncertainty (Shukla et al., 2025;
Gorjian, 2025).

Understanding the Complexity of Urban Systems

Understanding cities, the dynamics within them, and the relationship among these dynamics is
essential for effective urban planning. Therefore, it is first necessary to understand the kinds of problems
that cities generate. In her 1961 book The Death and Life of Great American Cities, Jane Jacobs
emphasized in the chapter “What Kind of Problem is a City?” that urbanism is fundamentally scientific
on an epistemological level. Cities are defined as problems of complexity. Over time, science has
become one of the fundamental methods for observing urbanism. Complexity science, which has
developed since the early twentieth century, is an experimental and debated paradigmatic approach for
observing, investigating, and theoretically interpreting the world we live in. It has become a highly
useful tool for defining what kind of problem a city is and how we can better understand it. Complexity
science is the most contemporary tool for understanding how synergies and emergent phenomena are
generated from the dynamic relationships and interactions of entities ranging from atoms to human
beings (Jacobs, 1962).
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The formation of a complex urban system is influenced by the stochastic effects of environmental
changes both within and outside the city. It is the outcome of the nonlinear interactions among multiple
factors under the combined action of various elements such as social and economic transformations and
cultural adaptation. When examining the responses of an urban system to diverse risks and impacts, it
is essential to fully understand the system’s composition and interaction mechanisms, and to consider
the relational linkages between the different elements within the system and the dynamics of the system
as a whole, thereby contributing to the advancement of urban system cognition and research as a
scientific endeavour (Shi et al., 2019).

The urban system is a spatial framework shaped by human—land interactions, characterized by a
defined structure, functions, and regional linkages. It emerges from the interplay of cultural, economic,
environmental, and resource-related factors and, as a dynamic and open system, never exists in isolation.
External forces such as globalization, urbanization, and industrialization drive its transformation,
enabling the evolution of urban functions. Structurally, the urban system comprises three core
components: the system environment (natural and socio-economic context), system elements (material
and non-material components such as infrastructure, resources, regulations, and cultural values), and
system structure (the spatial configuration formed through the interaction of these elements, embodied
in networks and urban infrastructure) (see Figure 2) (Shi et al., 2019).

Figure 2
Composition of a complex urban system (Shi et al., 2021).
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Considering all these frameworks, accurately understanding the theoretical approaches addressing
the challenges of complex urban systems requires examining which theories have been explored within
which problem domains in the literature and defining these boundaries accordingly. In this context, a
bibliometric analysis was conducted to evaluate studies employing theoretical frameworks for urban
problems, along with the key terms and methodologies utilized in these works.
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METHODOLOGY

This study employed a bibliometric approach to examine the intersection between urban planning
and complex adaptive systems. Data were collected from two major scientific databases: Web of Science
(WoS) and Scopus, using a combination of controlled search queries specifically designed to capture
relevant literature. The analyses were conducted using the Bibliometrix package and the Biblioshiny
interface available in RStudio.

Data Collection
For WoS, the search string was formulated as:

TS = ("urban" OR "city” OR "urban planning"” OR "city planning” OR "spatial planning"” OR
"land-use planning") AND TS = ("complex adaptive systems" OR "complex adaptive system" OR
"complexity theory" OR "urban complexity” OR "complex systems" OR "adaptive systems" OR "systems
theory" OR "systems science" OR "system thinking" OR "urban system" OR "system approach” OR
"causal loop" OR "systems approach” OR "dynamic complexity” OR "system modeling")

For Scopus, the equivalent query was constructed as:

TITLE-ABS-KEY ("urban" OR "city" OR "urban planning" OR "city planning" OR "spatial
planning" OR "landuse planning") AND TITLE-ABS-KEY ("complex adaptive systems" OR "complex
adaptive system" OR "complexity theory" OR "urban complexity" OR "complex systems" OR "adaptive
systems" OR "systems theory" OR "systems science" OR "system thinking" OR "urban system" OR
"system approach" OR "causal loop" OR "systems approach" OR "dynamic complexity" OR "system
modelling")

The search was restricted to peer-reviewed journal articles and English-language publications
only, ensuring the inclusion of high-quality scientific outputs. The initial search yielded 4,965 records
from Scopus and 3,139 records from WoS.

Data Cleaning and Integration

To remove duplicates and merge the datasets, the records from both databases were exported in
BibTeX format and processed using standardized bibliometric cleaning procedures. The intersection of
the two datasets was identified and removed to avoid double-counting, resulting in a final dataset of
6,277 unique publications. The following R code snippet illustrates the merging process (see Figure 3):

Figure 3
R Script for Merging WoS and Scopus Bibliometric Data
Q] Untitled1® @] merged code.R* @ appR @] Untitledz* Q] Untitled2* Q'] Untitled3*
Source on Save | &4 S -

1 Tibrary(bibliometrix)

2 A= convertZ2df("combined_wos.bib", dbsource="wos", format="bibtex")
3 B = convert2df("scopus.bib", dbsource="scopus”, format="bibtex")
4

5

& mergedf=mergebbSources(a,B, remove.duplicated = TRUE)

& Tibrary(openxlsx)

9
10 write.xIsx(mergedf,file="mergeddata. xIsx")

Only original research and review articles were retained for analysis, excluding conference
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proceedings, book chapters, and grey literature.

FINDINGS

This section presents the findings of a bibliometric and conceptual mapping analysis of the
academic literature that focuses on the themes of urban systems, systems thinking, and complex systems
theory within the framework of urban planning. Temporal trends, keyword patterns, and conceptual
clusters are collectively evaluated to analyse how the field has evolved over the past twenty-five years
and to identify dominant thematic concentrations. In this context, the section begins by examining the
change in the number of published articles over time, with the aim of revealing the theoretical and
historical foundation of the field and identifying its key developmental phases.

As shown in Figure 4, the annual volume of scholarly publications related to the analysed domain
has experienced substantial growth between 2000 and 2025. From a relatively modest baseline in the
early 2000s, a marked acceleration is observed beginning around 2010 coinciding with the consolidation
of sustainability frameworks and growing interest in systems-based urban modelling. The most
pronounced surge occurred between 2018 and 2021, with the number of publications peaking at over
600 articles in 2021. This trend reflects not only the field’s growing academic significance but also its
responsiveness to global policy shifts such as the UN Sustainable Development Goals (SDGs),
increasing attention to climate-induced urban vulnerabilities, and the impact of the COVID-19 pandemic
on urban resilience discourses.

Overall, this temporal trajectory illustrates the transformation of the topic into a mature, data-rich,
and policy-relevant research domain, setting the stage for the deeper thematic and structural analyses
that follow.

Figure 4
Annual Publication Trends on Complexity and Systems Approaches (2000-2025)
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Figure 5 provides a keyword frequency distribution for all terms identified within the studied
corpus, enabling a structured analysis of thematic prominence in urban and systems-based research. The
visual representation highlights dominant conceptual anchors that frame current academic discourse.
The term with the highest frequency is “urban system” (632), followed by “china” (579), “cities” (564),
“sustainability” (548), and “urban planning” (515). This distribution strongly suggests that the urban
system concept has become a foundational axis within contemporary literature. The dominance of
“urban system” reflects the growing adoption of an interdisciplinary framework wherein cities are
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viewed as complex, interlinked systems composed of interacting ecological, technological, economic,
and social subsystems. This systemic framing aligns with principles from complex systems theory,
emphasizing feedback mechanisms, adaptability, and emergent behaviours in urban dynamics. While
“system theory” (296) and “system dynamics” (275) appear less frequently than broader urban terms,
their continued presence in the core vocabulary underscores their enduring relevance in analytical
modelling and theoretical structuring of urban processes. Additionally, terms like “resilience” (298) and
“sustainable development” (438) capture the mounting concern with the vulnerability and adaptability
of urban environments in the face of environmental risks and socio-political pressures. The substantial

, “urban area”, and “urban development” confirms the
systemic attention paid to spatial and infrastructural transformation processes. In conclusion, this

appearance of terms such as “urbanization

analysis affirms that a new integrated urban paradigm is emerging anchored in systems theory, informed
by sustainability imperatives, and responsive to complex urban challenges through adaptive planning
and governance.

Figure 5
Co-occurrence of Keywords in Urban Systems and Complexity Studies
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Figure 6 presents a frequency-based conceptual mapping of author-defined keywords across a
corpus of urban and systems-oriented literature spanning 2000-2025. The size and ordering of the
bubbles indicate the relative prominence of each term within the academic discourse. The most
frequently occurring term is “sustainability” (246), followed by “system dynamics” (238), “urban”
(222), and “resilience” (219). This distribution underscores the dominant role that sustainability
frameworks and resilience paradigms have assumed in contemporary urban studies. Of particular note
is the substantial representation of “system dynamics”, “complex systems” (141), and “systems
thinking” (93). These terms reflect a paradigmatic shift toward treating cities not as static or mechanistic
entities, but as complex, adaptive systems characterized by feedback loops, nonlinearity, and emergent
behaviour. The theoretical foundation of complex systems theory has thus become instrumental in
modelling urban processes across multiple spatial and temporal scales. Furthermore, the prominence of
terms such as “urban system” (213) and “urban systems” (170) signals an increasing academic interest
in multi-scalar system modelling and the interdependencies that define urban environments. The
presence of stressor-related keywords like “climate change”, “urban resilience”, and “sustainable
development” illustrates the evolving need to address global environmental risks through systemic
approaches. In sum, this keyword analysis affirms that urban research is increasingly informed by
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systems theory, dynamic modelling, and resilience-based planning, providing critical insights into the
governance and sustainability of cities in the face of global uncertainty.

Figure 6
Author Keyword Co-occurrence in Urban Complexity and Systems Research
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Figure 7 illustrates the cumulative academic occurrence of selected key terms between 2000 and
2025. The figure provides a longitudinal insight into the evolution of research interests, particularly
highlighting concepts such as complex systems theory, systems thinking, urban systems, urban
resilience, and sustainable development. A noticeable trend is the steep rise in terms like "systems
thinking", "system dynamics", and "urban resilience" particularly after 2015. This surge suggests a
paradigmatic shift in urban research—from reductionist and siloed approaches to more holistic and
integrative frameworks. Within the framework of complex systems theory, this trend reflects the
growing recognition of cities as dynamic, non-linear, and interdependent systems composed of nested
subsystems and feedback loops. The concurrent rise of "urban system" and "urban sustainability"
indicates an increasing academic focus on cities not merely as spatial configurations, but as socio-
ecological-technological systems with emergent properties. Meanwhile, the steady growth of terms like
"governance" and "planning" emphasizes the necessity of incorporating institutional and policy
dimensions into urban complexity analysis. Hence, the integration of systems thinking, complexity
theory, and the adaptive capacity of cities forms a crucial triad for understanding and shaping resilient
urban futures. These theoretical lenses become particularly salient in addressing global challenges such
as climate change, rapid urbanization, and ecological degradation.
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Figure 7

Cumulative Keyword Occurrence Trends in Urban Systems and Complexity Research (2000—
2025)
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Figure 8 depicts a word cloud visualization of the most frequently used keywords across the
selected urban and systems-related literature. The size of each term correlates with its relative frequency,
offering a conceptual mapping of dominant and co-occurring themes. The most prominent terms include:
“urban system”, “sustainability”, “china”, “urban planning”, “cities”, “urbanization”, and “sustainable
development”. These core concepts reflect the transformation of urban research into a multifaceted
discourse incorporating systems theory, sustainability science, planning, and global urban governance.
The appearance of keywords such as “system theory”, “system dynamics”, “complex systems”, and
“simulation” signals a growing reliance on complex systems approaches to conceptualize and analyse
urban phenomena. These approaches enable the modelling of cities as adaptive, multi-layered systems
with emergent behaviours and dynamic feedback loops. Additionally, the presence of terms like “climate
change”, “resilience”, “vulnerability”, “governance”, and “infrastructure” illustrates a heightened
concern with systemic stressors and institutional mechanisms for managing urban risk and adaptation.
Overall, the word cloud reveals an emerging interdisciplinary integration of complexity theory, dynamic
modelling, urban sustainability, and resilience planning indicating that the research community
increasingly perceives cities not as isolated physical entities but as evolving socio-technical systems

embedded in global environmental and policy contexts.
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Figure 8
Word Cloud of Key Terms in Systems Thinking and Urban Studies
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Figure 9 presents a hierarchical cluster dendrogram derived from co-occurrence patterns of
keywords found in the analysed literature. The dendrogram visualizes the semantic and contextual
similarity among terms, enabling a deeper understanding of thematic proximity and conceptual
groupings within the corpus.

Three primary clusters are evident:

Blue Cluster (left): Composed mainly of theoretical and infrastructural elements, this group
includes terms such as “system theory”, “system dynamics”, “economics”, “water supply”, and
“human”. These terms suggest a focus on systems modelling frameworks and the integration of human-
environmental variables.

Green Cluster (center): This group reflects themes of urban transformation, sustainability, and
spatial decision-making. Terms like “urban growth”, “optimization”, “climate change”, “decision
making”, and “urban area” dominate this cluster, pointing to research that explores spatial planning in
relation to environmental dynamics.

Purple Cluster (right): This is the most diverse in scope, encapsulating urban complexity,
governance, resilience, and ecosystem services. It includes terms such as “governance”, “complex
systems”, “vulnerability”, “urban resilience”, and “infrastructure”. This cluster corresponds to
multidisciplinary approaches that deal with systemic risk, adaptive capacity, and governance of urban
ecosystems.

The vertical linkage distance in the dendrogram denotes the degree of conceptual dissimilarity,
while the orange threshold line indicates the cutoff level used to define clusters. Terms linked below
this line share higher conceptual coherence. Overall, this structure reveals that urban systems research
is characterized by interrelated but distinct thematic streams—namely, systems theory modeming,
sustainability-driven planning, and resilience-oriented governance. The dendrogram thus offers a useful
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roadmap for understanding how different research priorities converge within the broader domain of
complex urban systems.

Figure 9
Dendrogram of Co-occurring Terms in Complex Adaptive Urban Systems Literature

Source: Prepared by authors using Biblioshiny

DISCUSSION

The comparative framework highlights fundamental differences in how General Systems Theory
(GST), Complexity Theory, and Complex Adaptive Systems (CAS) conceptualize and analyse urban
systems. Each approach offers a unique lens shaped by its ontological assumptions and methodological
priorities, which directly influence its capacity to interpret and respond to urban complexity.

Unit of Analysis: GST frames the system as a coherent whole composed of interrelated structural
components. Bertalanffy’s (1972) foundational work and Meadows’ (2008) systemic modelling
emphasize the integrity of components and their contribution to maintaining systemic equilibrium. In
contrast, Complexity Theory shifts the focus from components to the interactions and feedback
mechanisms between them, arguing that system behaviour emerges from nonlinear relationships rather
than individual elements (Nicolis, 1995; Byrne, 1998). CAS extends this interactional view further by
centring on decentralized agents embedded within networked structures, where adaptive behaviours and
learning processes drive systemic change (Holland, 1992; Lindberg & Schneider, 2013). In urban
contexts, this distinction is critical: cities function less as static wholes and more as adaptive networks
of agents and institutions (Bettencourt, 2013).

Primary Focus: GST emphasizes stability, equilibrium, and structural coherence, which align
with early organizational and engineering applications (Kast & Rosenzweig, 1981). Complexity Theory
challenges this paradigm by prioritizing nonlinear processes, self-organization, and emergent patterns,
providing a better fit for systems characterized by uncertainty and dynamic change (Cilliers, 2005;
Waldrop, 1992). CAS explicitly foregrounds adaptation, learning, and co-evolutionary dynamics,
making it particularly suitable for socio-ecological and socio-technical systems such as cities, where
iterative feedback and historical contingency shape development pathways (Folke et al., 2010).

System Boundaries: GST assumes relatively fixed and well-defined boundaries necessary for
analyzing inputs, outputs, and feedback loops (von Bertalanffy, 1972). Complexity Theory introduces
boundary permeability, recognizing the influence of environmental exchanges and contextual shifts
(Preiser et al., 2018). CAS conceptualizes boundaries as dynamic, continuously renegotiated through
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adaptive processes and multi-level interactions (Folke et al., 2010). This has direct implications for
urban studies, where cities are open systems constantly shaped by external flows of people, information,
and resources.

Temporal Dynamics and Control: GST prioritizes equilibrium and the return to stability after
disturbance, reflecting a mechanistic and often linear temporal view (Walker et al., 2004). Complexity
Theory integrates evolutionary change and bifurcation points, highlighting the role of chaos and
unpredictability in system behaviour (Lorenz, 1993). CAS further advances this by incorporating
historical contingency, path dependence, and multi-scalar dynamics as defining features of adaptive
change (Goldstein et al., 2010). Correspondingly, control mechanisms evolve from centralized in GST
to distributed in CAS, reflecting a shift from hierarchical management to networked, decentralized
governance models—an essential transition in addressing urban wicked problems (Meerow & Newell,
2019). This progression also underscores an ontological shift: from mechanistic equilibrium in GST, to
dynamic nonlinearity in Complexity Theory, and finally to adaptive, historically contingent systems in
CAS.

Adaptability and Emergence: While GST treats adaptability as secondary and often constrained,
Complexity Theory identifies it as a latent potential arising from nonlinear interactions. CAS elevates
adaptability to a defining systemic property, where emergent behaviours are not anomalies but the core
drivers of system evolution (Folke et al., 2010; Goldstein et al., 2010). This framing aligns strongly with
urban systems, where adaptability and emergent dynamics underpin resilience and sustainable
transformation. Empirical studies applying CAS to domains such as water resource resilience, energy
transitions, and waste management further illustrate the adaptive and emergent dynamics of urban
systems (Xu et al., 2025; Yan & Wang, 2025; Subbanarasimha & Venumuddala, 2025). In this sense,
CAS explicitly operates “between order and chaos” (Hayles, 1990), a property that fosters innovation
and learning within complex urban environments.

Theoretical Positioning: The literature remains divided on whether CAS is a subset of General
Systems Theory or a distinct paradigm. While Yawson (2013) situates CAS under the GST umbrella,
scholars such as Goldstein et al. (2010) argue that CAS is irreducible and must be treated as separate.
This debate reflects broader conceptual tensions in systems thinking, with urban studies increasingly
favouring the latter view.

In summary, the comparative assessment presented in Table 1 outlines the theoretical progression
from the structure- and equilibrium-oriented perspective of GST, through the interaction-driven
dynamics of Complexity Theory, to the adaptive and decentralized framework of CAS. Rather than
reiterating individual indicators, the table emphasizes a broader trend increasingly evident in urban
systems research: a shift from stability-focused models towards approaches capable of explaining
emergence, co-evolution, and adaptive governance. This transition reflects not only a conceptual change
but also a methodological requirement for addressing contemporary urban challenges. The bibliometric
evidence confirms this trajectory: GST remains marginal in urban studies, Complexity Theory shows
steady growth, while CAS exhibits a clear post-2015 surge to around 20-25 publications per year. The
post-2015 increase in CAS-oriented studies provides bibliometric evidence supporting this
development. By linking systems theory with urban governance approaches, the table positions CAS as
a suitable framework for analysing and managing the complex dynamics of modern cities.
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Table 1

Comparative Dimensions of Systems Approaches in Urban Complexity

Complex Adaptive Systems

Indicator General Systems Theory (GST) Complexity Theory (CAS)
. _Structural components and the Interactions and feedback between Decentrahz-ed agents and
Unit of integrated whole (von Bertalanfty, components (Nicolis, 1995 3 networked interactions (Holland,
Analysis 1972, pp. 30-55; Meadows, 2008, |0 ]13’ 008 o 453 g’)pp' 1992, pp. 15-32; Lindberg &
pp. 11-29) - Byme, 1776, pp- Schneider, 2013)
- S Nonlinear dynamics, self- L . .
. Stability, equilibrium, structural o Adaptation, iterative learning, co-
Primary . organization, emergent patterns . .
coherence (Kast & Rosenzweig, o ] evolution, resilience (Folke et al.,
Focus (Cilliers, 2005; Waldrop, 1992,
1981) 2010)
pp- 78-94)
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Boundaries Bertalanffy, 1972, pp. 30-55) 2005) v ’ ’ renegotiated (Folke et al., 2010)
Evolutionary change, bifurcations, . . L
Temporal Stability and return to equilibrium chaotic regimes (Lorenz, 1993, Ic\gltllg;;fllf; i};rgrglecpse,ilézﬁ)crécal
Dynamics (Walker et al., 2004) 17)1;7;2)271 15; Waldrop, 1992, pp. (Goldstein et al., 2010, pp. 67—85)
Complexity Reducible to subsystems and Nonlinear. emereent dvnamics Emergence as a defining systemic
Perception structural relationships ’ & Y property (Goldstein et al., 2010)
Control . . . Semi-centralized, influenced by Decentralized, distributed
. Centralized or hierarchical governance (Meerow & Newell,
Mechanism feedback loops 2019)
- .. Latent potential arising from Core systemic feature (Folke et
Adaptability  Secondary and limited interactions al., 2010)
Fundamental and irreducible to
Emergence Indirect and secondary Explicitly defined lower levels (Goldstein et al.,
2010)
Organizational theory, . . . Urban networks, socio-ecological
s . . . Social sciences, biology, urban .
Applications  engineering (Kast & Rosenzweig, studies (Byrne, 1998) systems, adaptive governance
1981) yrme, (Bettencourt, 2013)
. Systems as coherent wholes, Reality as dynamic, shaped by Oper}, adaptive, historically
Ontological - . . contingent systems shaped by
. focus on stability and structure nonlinearity and feedback (Byrne, L .
Basis (von Bertalanffy, 1972) 1998: Cilliers, 2005) decentralized interactions
¥, ’ ’ (Holland, 1992)
Recoenises chaotic dvnamics as Explicitly operates between order
Chaos/Order  Assumes predictable order and en e Y and chaos, fostering adaptability
ey generative; “science at the edge of . .
Balance equilibrium order and chaos” (Waldrop, 1992) and innovation (Hayles, 1990;
P, Turner & Baker, 2019)
Increasingly positioned as distinct
. Often framed as “grand theory” Sometimes seen as a subset of paradigm; overlaps acknowledged
Theoretical . . . . et
Positionin encompassing other approaches ~ GST, sometimes as a distinct but irreducibility and emergence
g (Yawson, 2013) paradigm make it unique (Goldstein et al.,
2010)
Bibliometric e Steady growth: ~5—10 annually in Clear post-2015 surge: from <5
Trend Very low and stable: typically 1-3 early 2000s, rising to 80+ annually before 2010 to ~20-25

(2000-2025)

publications per year.

publications by 2025

publications per year by 2025

Source: Literature review and combined bibliometric analysis of Scopus and Web of Science datasets (2000-2025).
Figures reflect publications in the context of urban studies.

CONCLUSION

This study compared three major approaches used to analyse urban systems—General Systems
Theory (GST), Complexity Theory, and Complex Adaptive Systems (CAS)—to evaluate their
theoretical boundaries and practical relevance. The comparative analysis demonstrates that each
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framework contributes distinct insights into the multifaceted and dynamic nature of cities. GST provides
a foundational lens for understanding structural integrity and component interrelations, making it a
valuable starting point for systemic urban analysis. Complexity Theory extends this view by focusing
on nonlinear interactions, feedback loops, and emergent behaviours, offering a more dynamic
understanding of urban transformation processes. CAS builds on both approaches, placing adaptation,
decentralized interaction networks, and historical path dependence at the core, which makes it
particularly well-suited for addressing urban contexts characterized by uncertainty, rapid change, and
“wicked problems.”

The comparative framework presented highlights not only the strengths and limitations of each
theory but also their complementary nature. GST’s structural analysis capacity, the interaction-focused
perspective of Complexity Theory, and CAS’s adaptive learning dynamics together provide a multi-
layered lens for understanding urban complexity. Nevertheless, the growing body of post-2015 literature
applying CAS in urban studies indicates that CAS offers the most robust framework for capturing the
socio-ecological and governance dynamics of contemporary cities. As the comparative assessment in
the discussion demonstrates, the theoretical progression from GST through Complexity to CAS
highlights why adaptability, emergence, and decentralized governance have become defining concerns
in urban studies. This trajectory reflects a broader paradigm shift in urban research, where adaptive,
network-based and resilience-oriented approaches are increasingly favoured over static or linear models.
Its emphasis on decentralized networks, adaptive learning, and emergence as a defining system property
establishes CAS as a critical theoretical basis for sustainable urban transformation and resilience.

These findings carry direct implications for urban policy and governance. Cities are not merely
physical entities but adaptive networks of actors and processes operating across multiple scales. Thus,
theoretical approaches are not only academic models but also analytical tools for policy design. CAS’s
network-based and adaptive governance perspective provides a valuable foundation for developing
flexible strategies under conditions of uncertainty and change. Case-based analyses in rapidly urbanising
regions demonstrate the policy relevance of CAS for urban resilience and governance under uncertainty
(Shukla et al., 2025). In particular, CAS-informed approaches can strengthen urban resilience, support
sustainability transitions, and enhance adaptive planning capacities, ensuring that urban governance
frameworks remain responsive to dynamic socio-ecological challenges.

By comparatively delineating the boundaries of closely related paradigms, this article contributes
to clarifying both their differences and complementarities, offering a more precise understanding of
emerging theoretical frameworks in urban studies. In doing so, it underscores why CAS increasingly
stands out as the most effective approach for interpreting contemporary urban complexity, while
recognizing the continued relevance of GST and Complexity Theory as complementary analytical
lenses.
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